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MC2,
A Code to Calculate

Multigroup Cross Sections

by

B. J. Toppel, A. L. Rago,
and D. M. O'Shea

I. INTRODUCTION

The growing availability of accurate basic nuclear data, coupled
with a desire to achieve an objective standardization in deriving multi-

group.cross sections, has motivated several groups to develop computer
programs to accomplish this task. Several examples are the GALAXY
code; the Atomics International Cross Section Program,2 and the RBU
code.3 These efforts have been guided by recent developments in the theory
of cross sections exemplified by the studies of resonance effects.4-6  The
cross-section prograrns now in existence are usually designed to generate
cross sections for some specific use and hence are not completely general
in one sense or another. For example, a detailed calculation in the reso-
nance region may be excluded, or a calculation of the weighting spectrum
appropriate to a particular composition may be lacking.

The MCZ code attempts to provide a total system capability in the
sense of generating a complete cross-section set, using an Evaluated
Nuclear Data File (ENDF), suitable for direct use by neutronics codes
without performing ancillary calculations.

Some of the features of MC2 will now be described.  MC2 is written
for a 64K CDC-3600 computer using 3600 FORTRAN language.  The code
dtilizes nine magnetic tapes (Appendix·C).

The degree to which the basic ENDF data are initially subdivided
preparatory to averaging, is variable in MC2 consistent with the dimension
limitations of the code (Table II).  In the practical case, we are required
to conserve both memory space and computer time, so that MCZ initially
evaluates group cross sections on both a fine and an ultrafine scale.  Data
that are relatively slowly varying are calculated for fine groups.  Data
that are rapidly varying, such as elastic scattering and resolved resonant
cross sections, are calculated for ultrafine groups.

Cross.sections in the resolved resonance region are calculated
using Doppler-broadened line shapes with an equivalence relation to account

for heterogeneities. The interference between resonance and potential
scattering and the interference with overlapping resonances in other isotopes
are allowed.
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Cross sections in the unresolved resonance region are computed
by taking averages over suitable Porter-Thomas distributions of the neu-
tron and fission widths. The program does the calculation for both s- and

p-wave neutrons and includes a summation over spin states in each case.
The program also permits energy variation of the fission and reduced
neutron widths over the unresolved region.

The Doppler line- shape functions are obtained from interpolation
in a previously generated table of the complex probability integral.7  Out-
side the range of the table, various analytical approximations are utilized
consistent with the value of the argument.

Quantities that are smoothly varying with respect to energy are
represented in the library by the coordinates of end points of linear seg-
ments taken from graphs of ln E vs ln a, ln E. vs a, or E vs a, where  c may
be a cross section or other quantity of interest which varies with energy E.
Since the quantities tabulated are then linear functions of the energy,  .they
may be easily integrated analytically, using an assumed flux shape, to
obtain a suitable average over a fine group of arbitrary width.

Inelastic scattering and n, 2n matrices are computed from excita-
tion functions for individual levels and by using a nuclear evaporation
model above the region of resolved levels.

' Elastic scattering and transport cross sections are computed from
Legendre coefficients for the expansions of the scattering angular-
distribution data.

The fundamental-mode weighting spectrum may be calculated ih
either the ordinary Pl approximation or the consistent Pl or Bl approxima-
tions. Iteration on buckling to criticality may be done, if desired.

II. GENERAL COMMENTS CONCERNING OVERALL CODE OPERATION

MCa has a group structure hierarchy consisting of three·levels:
ultrafine groups (ufg), fine groups (fg), and broad groups (bg).  The code
computes fine-group cross sections for reactions that are slowly varying
with energy (see Section III-B-1). Ultrafine-group cross sections are
generated for resolved resonant reactions and elastic moderation unless the
user chooses to make all calculations at a fine-group level.

Fine- and ultrafine-group fluxes are calculated using either a Pl,
or consistent Pl or Bl fundamental-mode calculation for the specified
problem composition with either an input buckling, or iterating on buckling,
until criticality is achieved. The consistent options are not available for
an all-fine-group problem.  In this case, the user may chdose to ihput
arbitrary fine-group fluxes rather than have the code calculate them.  The
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code uses the ultrafine- and fine-group .fluxes to collapse the ultrafine- and
fine-group cross sections to equivalent broad-group cross sections.

As part of thJ input, the user specifies the number of broad groups,
the broad-group energy boundaries, and the fine-group lethargy width.
With the present library, the ultrafine lethargy width is 1 120. A typical
problem might have 22 broad groups, 60 fine groups (each with a lethargy
width of 0.25), and 1800 ultrafine groups with 30 ultrafine groups per fine
group.

The code operates within the overlay capability of the CDC-3600
and consists of a main section and five overlays on a program overlay
tape (T23). Figure 1 gives an overall view of the flow through the program
and gives a brief statement of the task accomplished by each overlay.
Figures 2-7 give a somewhat more detailed description of the logical flow
within the last four overlays. Elaboration of the particular algorithms
used and specific details are given later in Section III of this report.

\

READ + AND X TABLE FROM T9

Y

READ UNRESOLVED AND RESOLVED            -e
RESONANCE PARAMETERS FROM LIBRARY T9          

a
START W

Ca

'                                              CALCULATE UNRESOLVED RESONANT   

  < CALL   READ INPUT, ADJUST    ct:  AND Of
ATDI SCRETE ENERGIES   

 OVERLAY I  GROUP

STRUCTURE                                    
                                                          WRITE UNRESOLVED.RESONANT

/  CALL   CALCULATE UNRESOLVED AND 02 AND Of ONTO T2

OVERLAY 2      RESOLVED RESONANT CROSS SECTIONS                                                    
\

t

<  CALL    1    CALCULATE NON-RESONANT CROSS   ec AND Of
FOR ULTRA FINE GROUPS

CALCULATE RESOLVED RESONANT

 VERLAY 3 
SECTIONS 1          -

     GENERATE ELASTIC

SCATTERING WRITE RESOLVED RESONANT  
             +

<
·CALL MATRICES, CALCULATE FUNDAMENTAL ULTRA FINE GROUP 02 AND Of ONTO T3       '    8

  OVERLAY 4 MODE FLUXES, AND ITERATE ON                                                            w
BUCKLING. TO CRITICAL                                                           

        w
-

<  CA L        CALCULATE BROAD

GROUP   CALCULATE MACROSCOPI C HOMOGENI ZED Ef,    AVERAGE MACROSCOPIC AND
MICROSCOPIC CROSS SECTIONS,     1/Ef,  AND Ea

FOR ULTRA FINE GROUPS
  OVERLAY 5 CALCULATE BROAD GROUP

          FUNDAMENTAL MODE FLUXES

  REWIND T2, T3, TV, TS, T9, T50   RETURN    )

112-6996 Rev. 1                                      112-6993

Fig. 1.  Main Flow Diagram Fig. 2. Overlay 2 Flow Diagram; Calculates
Unresolved and Resolved Resonant
Cross Sections.
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<  REWIND T2

t

READ UNRESOLVED 02 AND a-f AT DISCRETE

ENERGIES FROM.T2

4

  CALCULATE FINE GROUPa-c AND af   
< USING LINEAR SEGMENT AVERAGING  

*

WRITE FINE GROUP 02 AND (Jf ONTO T3

#

READ LINEAR SEGMENT CROSS
SECTION DATA FROM LIBRARY T9

*
CALCULATE FINE GROUP

MICROSCOPIC CROSS SECTIONS
USING LINEAR SEGMENT AVERAGING

*

WRITE FINE GROUP MICROSCOPIC
CROSS SECTIONS ONTO T3

*
  CALCULATE MACROSCOPIC HOMOGENIZED  

FINE GROUP CROSS SECTIONS

4 -
READ STATISTICAL AND DISCRETE LEVEL LINEAR
SEGMENT DATA FOR INELASTIC AND n, 2n CROSS

SECTIONS FROM LIBRARY T9

*

< REWIND T2  )

+
/ CALCULATE FINE GROUP MICROSCOPIC   
<   INELASTIC AND n, 2n CROSS SECTIONS   >

   USING LINEAR SEGMENT AVERAGING   /

WRITE FINE GROUP MICROSCOPIC INELASTIC
AND n, 2n CROSS SECTIONS ONTO T3

b

/ CALCULATE MACROSCOPIC      HOMOGENIZED Einel + 2In, 2rl 7
11

  CONVERT GROUP ENERGY BOUNDARIES  
TO Mev AND REORDER TO MAKE
GROUP I HIGHEST IN ENERGY

;

READ FISSION SPECTRUM PARAMETERS
FROM  LI BRAY  T9

*

 CALCULATE FINE AND ULTRA FINE   '
GROUP FISSION

SPECTRUM     

+

WRITE ULTRA FINE GROUP FISSION
SPECTRUM ONTO T4

+

< REWIND TV   
+

112-6989 Rev. 1 RETURN

Fig. 3.  Overlay 3 Flow Diagram; Calculates
Nonresonant Cross Sections.
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<
READ INPUT

READ LEGENDRE
COEFFICIENT DATA Y ULTRA          N
FROM LI BRARY T9 FINE GROUP

AND BUFFER ONTO TS
PROBLEM?

4                V '
/ CALCULATE FUNDAMENTAL MODE    

<  REWIND TS , r
/       FLUXES AND ACCUMULATE Fl SSION        L.
    SOURCE FOR FINE GROUP PART OF    /--'

            THE  PROBLEM,  IF  ANY              

Y         ULTRA
FINE GROUP
PROBLEM?

y N/     FIRST     \
, TERATION. /

BUFFER IN
LEGENDRE COEFFICIENT

-                      DATA FROM TS READ ULTRA FINE GROUP
MACROSCOPIC ELASTIC
SCATTERING CROSS/* CALCULATE ULTRA FINE GROUP SECTIONS FROM T4

/ MICROSCOPIC ELASTIC SCATTERING\ CROSS SECTIONS FOR LEGENDRE                                                                                    A
COEFFICENT MATERIALS

WRITE MICROSCOPIC ULTRA FINE
GROUP ELASTIC SCATTERING

CROSS SECTIONS FOR LEGENDRE
COEFFICIENT MATERIALS ONTO T2

t

     CALCULATE ULTRA FINE     
< GROIJP MACROSCOPIC ELASTIC    >
  SCATTERING CROSS SECTIONS  

1                               9
WRITE ULTRA FINE GROUP / CALCULATE REMAINING ULTRA FINE  

MACROSCOPIC ELASTIC GROUP AND FINE GROUP FLUXES     >
SCATTERING CROSS AND ACCUMULATE FISSION SOURCE / RETURN
SECTIONS ONTO T4

.                   t0  V
REWIND   ITERATE N    REWIND  

T#                 ON BUCKLING?        T2   
A

Y

1.S                             Y

PROBLEM CRITICAG

N

  CALCULATE  
 NEW BUCKLING  

112-6990 Rev. 1

Fig. 4., Overlay 4 Flow Diagram; Generates Elastic Scattering Matrices, and Calculates Fundamental-mode Fluxes.
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READ MICROSCOPIC ULTRA FINE

GROUP ELASTIC SCATTERING <  REWIND T4  
CROSS SECTIONS FROM T2

READ ULTRA FINE GROUP RESOLVED-
RESONANT MI CROSCOPIC  OI:  AND (If  FROM  T3

REORDER DATA

*

w                                   <  REORDER GROUP STRUCTURE

WRITE MICROSCOPIC ULTRA FINE                              ·                   1 
GROUP ELASTI C SCATTERiNG

CROSS SECTIONS ONTO T50 WRITE ULTRA FINE GROUP RESOLVED
RESONANT MICROSCOPICe AND Of ONTO T2

-                                                 9

< EWIND  T2, T3, AND T > <  REWIND T2  

W                                                    +
READ MACROSCOPIC ULTRA FINE READ FINE GROUP UNRESOLVED RESONANT

GROUP ELASTIC SCATTERING MICROSCOPIC oc AND of FROM T3
CROSS SECTIONS FROM T4

t READ FINE GROUP MICROSCOPIC
CALCULATE FINE GROUP CROSS SECTIONS FROM T3
AND ULTRA FINE GROUP

MACROSCOPIC
TRANSPORT                                               , 

CROSS SECTIONS

                                     ELASTIC SCATTERING CROSS SECTIONS
READ ULTRA FINE GROUP MICROSCOPIC

RETURN
FROM T50

112-6992 Rev. 1 +

READ ULTRA FINE GROUP RESOLVED
Fig. 5. Overlay 5 Segment 1 Flow RESONANT MICROSCOPIC CI: AND (4  FROM  T2

Diagram; Calculates Broad-                                           *
group Average Macroscopic
Cross Sections.   CALCULATE BROAD GROUP AVERAGE  

  MICROSCOPIC CROSS SECTIONS   
*

WRITE BROAD GROUP AVERAGE
MICROSCOPIC CROSS SECTIONS ONTO TS

*

<  REWIND TS  

READ FINE GROUP MICROSCOPIC INELASTIC
AND n, 2n MATRICES FROM T3

t
CALCULATE BROAD GROUP AVERAGE  MICROSCOPIC INELASTIC AND n, 2n MATRICES

*

WRITE BROAD GROUP AVERAGE MICROSCOPIC
INELASTIC AND n, 2n MATRICES ONTO T4

*

<  REWIND Tlt  Fig. 6

Overlay 5 Segment 2 Flow Diagram; CALCULATE  BROAD GROUP
AVERAGE MACROSCOPIC CROSS SECTIONSCalculates Broad-group Average

Microscopic Cross Sections.

112-6988 Rev. r RETURN
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The ·structure of the code is
CALCULATE FUNDAMENTAL related to that of the library tape

/      MODE REAL AND ADJOINT
\     FLUXES FOR MACROSCOPIC (T9), which consists of six main

  BROAD GROUP CROSS
SECTIONS   categories. The first of these con-

tains the table of the real and imagi-
nary parts of the W function.  The

ITERATE           N

ON BUCKLING? second contains unresolved and re-
solved resonance parameters.  The

  RETURN t third consists of linear-segnnent

is                         data
for various nonresonant quan-

PROBLEM CRITICAL?
tities. (By linear segments is meant
a series of energies and correspond-

N                                   ing cross sections, for example, with
a linear interpolation law to be used

CALCULATE

  NEW BUCKLING
in obtaining values of the cross sec-
tion at intermediate-energy values.)

112-8261 The fourth contains discrete and

Fig. 7.  Overlay 5 Segment 3 Flow Diagram; Calcu- statistical level data for the cal-
lates Broad-group Fundamental-mode Fluxes. culation of inelastic and n, 2n cross

sections. The fifth contains data
pertinent to the calculation of the fission spectra.  The last file contains

Legendre-coefficient data for elastic scattering.

Overlay 1 reads input and readjusts the broad-group energy struc-

ture, so that broad groups fall at multiples of the fine groups.

Overlay 2 is concerned with the calculation of unresolved (Segment 1)
and resolved (Segment 2) resonance cross sections.  For the unresolved

region, cross sections are calculated at discrete energy points and then
converted to fine-group cross sections in Overlay 3 by linear-segment

interpolation. The resolved-resonance group cross sections are generated
directly in Overlay 2, using Doppler-broadened cross sections as described
in Section III-A below. In Overlay 2, as elsewhere in the code, both
composition-homogenizedmacroscopic and individualmaterialmicroscopic
cross sections are generated. Computed macroscopic quantities are gen-
erally transmitted to other parts of the code through COMMON storage,
whereas microscopic quantities are generally transmitted via binary tape.     \

Overlay 3 contains the programming that generates fine-group cross
sections for quantities that are related to energy via linear-segment data.
In this calculation, a flux-weighting spectrum is user-designated for the
linear-interpolation calculation as described in Section III-B below.  Over-
lay 3 also generates the fission .spectrum as specified by the user.

Overlay 4 generates elastic scattering matrices using the methods
of the ELMOE codes and generates a fundamental-mode spectrum for the
macroscopic homogenized composition cross sections and for a given
buckling.  The code will iterate on buckling to criticality if desired.  Be-
cause of the large volume of data generated for the scattering matrices,
this macroscopic data is transmitted via binary tape rather than through
COMMON storage.
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Overlay 5 utilizes the flux spectrum to collapse the ultrafine- and
fine-group cross sections to be consistent with the specified broad-group

'   structure. The homogenized macroscopic broad-group cross sections are
generated in Segment 3 of Overlay 5, and the individual material microscopic
cross sections are computed in Segment 2 of Overlay 5.

The overlay tape structure is indicated in Table I, which gives the
program and subroutine nam'es associated with each area of the program
tape.

TABLE I. Overlay Tape (T23) Structure

Overlay Tape Area Program Name Subroutine Names

Main DRIVER SYSTEM

Overlay 1 INPUT                                                             -

Overlay 2 RESXEC QUICKW

Segment 1 UNRES QFJ

Segment 2 RESRES                  -

Overlay 3 CONTROLl FIGERO
SIGAVC
INSCAT
SOURCE
ROMBI
EF

Overlay 4 CONTROL2 PONE
ALRAGO

Overlay 5 CONTROL3

Segment 1 AVER OGARLA

Segment 2 AVERl

Segment 3 BGPONE

Table II lists some of the more important dimension limitations of
the present MCZ.  The MCz code is listed in Appendix F.

TABLE II. Problem Dimension Limitations

Quantity Limit Quantity Limit

No. of broad groups        49        No. of ultrafine groups 2100
No. of fine groups 70 No. of materials                20

-  '  An MC2 problem for a typical large fast reactor composition requires
. of the order of 15  to 80 min, depending upon the parameters  of the problem.

The timing considerations are elaborated on in Appendix I.
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III.  DETAILS OF CALCULATIONAL ALGORITHMS

A. Overlay 2

1. Program UNRES and Program RESRES

Calculations in the resonance region may be either for homo-
geneous mixtures, or for heterogeneous systems making use of an equiva-
lence relation.  For the heterogeneous case, two regions in either slab or
cylindrical geometry may be used.  The user supplies the radius (or half-
thickness) of the fuel region (pin) and the radius (or outer bound relative
to the center of the fuel slab) of the outer region (homogenized clad-coolant).
If the pin radius is input as zero, the problem reverts to a homogeneous
calculation.

For the heterogeneous case, the user supplies atom densities
for materials in the pin and for materials in the outer region.  For a homo-
geneous calculation, only the pin concentrations are required.

Cross sections for materials present in the pin region are ob-
tained using the equ:iv,alence: relation discussed below in which the total
potential-scattering cross section is augmented by an "escape" cross sec-
tion. Outer-region materials have cross sections obtained using a homo-
geneous treatment in which the total cross section used in the calculation
results from the volume-weighted mixture of pin and outer-region contri-
butions.  If a material appears in both the pin and the outer region, the code
obtains its resonance cross sections as an outer-region material.  Thus,
for example, for a sodium-logged oxide fuel with an outer sodium-coolant
region, the sodium.·resonant-capture cross section is obtained with a total
cross-section weighting (see Eq. 24 below) corresponding to the volume-

weighted pin and outer-region mixture.

For heterogeneous calculations, the potential-scattering cross
section per absorber atom is given by

2  + 2*
(* -   Pe                                                        (1)
P     NO   ,

where E  is the homogeneous potential scattering for the pin composition,
No is the atom density of the material being calculated, and

.afl- C)                                              (2)E: = E e 1 + (a - 1) C'
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where

SO

Ee = 490'                                       .   ,    (3)
C  =  1-7 8- 748(1 - 78),                                                        (4)

'5'

.-1

YB  =  2 1 +Sel'                                                                                                (5)

and

SO

Sei -4V1'
(6)

whwere El ·is the outer-region total cross section,.and So, Vo, and Vi are,
respectively,.the pin surface, pin volume, and outer' regio.n volume.
In generating El, the code includes the total resolved resoriant cross sec--
tion plus background potential scattering for the clad-coolant mixture.  Any
unresolved contribution is neglected.

The.user inputs the factor  a. A typical value for a is .1.35.
Equatiqn 4 is a modified Bell approxim#tion' for the Dancoff factor suggosted

10by  Hummel.

The single-level Breit-Wigner formalism is used in' MC2 for
calculation of resonance cross sections. Specifically, the..code uses

r7 /.EN/zac (k) .= Go Tr (-2-)   *(C, x),                                          fg)

r f   /E 01 1/2

af(E) = GOT (32) 1#(E,x), . (8)

and

F n                                                                      r n  1/2
Ch(E)  =·Go -r ·11/(i,x) +  coapg ·-r-DI     x(C,x).+ cp,  ...:             (9)

where

z     r n  CA  +  1\ 2
co     =     47TgAo       -F    (       A       j ' ( 10)
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,      - / 1/2/ Arz       r
4   =.1

(4EokT 
(11)

2 (E  - Eo)
x= (12)r   '

and all widths are measured at the resonance energy Eo.  Note that inter-
ference scattering is included in Eq. 9.

The usual Doppler-broadened line-shape functions, 11/ and X,
are related to the complex probability integral W through the following
expressions:

v/(E, X) _ (13)6    VE   Re w(       i)
2               2  '  2 

and

39(g, x)   =   4437 IrnW  S, -i. . (14)

The code obtains the required values for W using the subroutine QUICKW
described in Section III-A-2 below.

For the unresolved resonance calculations (program UNRES),
cross sections are evaluated at discrete energy points E* in the unresolved
energy region. Calculations are done for both s- and p-wave neutrons and
include a summation over spin states in each case. The program permits
an energy variation of the fission and reduced-neutron widths so that the
library contains average r.educed-neutron and fission widths at the various
E*  points.

Equations 7-9 are modified for the unresolved calculation in
that the factors (Eo/E) are replaced by unity and the interference-1/2

scattering term of Eq. 9 is ignored.

The evaluation of the effective unresolved resonant-capture
cross section at energy E* for material m, ap(E*), is based on the
expression

1     E2 aFl(E) dE
E2 - El JE    at(E)a (E*) =       1                           (15)

1    E' dE
E2 - El /El  at(E)
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In Eq. 15, at(E) is the total cross section per absorber m atom, and the
energy limits El and Ez span some arbitrary energy in;terval containing

*the energy point E . Equation 15 may be written as

rE,  rn I ams (E) dE1               1   Ll

Ez - E,j     .I E asti(E) -1, CP
c (E*) = El  S 1

(16)
rE2

W 1  dE

E: - E,J,   Il I q*.(E) It apEl     d    i     *1

In Eq. 16, the total cross section, ct(E), has been broken into a resonant
parit, ar (E), and the remainder, which is.denote'd by a . .We will assume
that the resonances contributing to Cr are narrow so that ap includes the
resolved resonant total cross sections for all nonnarrow resonances in the
mixture, and the total background potential-scattering cross section for all
materials present. The code includes resonant contributions to c  for all
materials in the mixture of mass less than 10.0.· .The term ap is evaluated
at E*, and for heterogeneous calculation of pin materials, the escape cross
section per absorber m atom, ZINr is also included.

In Eq.  16, s represents a particular sequence of 'res ori*inces
(particular angular momentum and channel spin) and the i's are the reso-
nahces ·belonging,to that seciuence.  The sum in the numerator of the upper
integral' r-inge'd only over ithose sequences belongin·g to isotope' mi the
other surins' ·ringe over all sequen'ces for··all included materials.- Thus
or m·ay contain several sequences for. each of a number of isdtopes.  The
shorthand notatidn· ·in Eq. 16 could· be rewritten as·  '

IX,r, =   SI , '·
where. m ranges over all materials in the mixtu·re of:mass 2100.

In the following,· for· simplicity,' we will drop the functional de-
pende-nc'e in the·notation s'o'..tha·t   o i' should be understood'to.refer·to  G' i(E).

The numerator of Eq. 16 may be rewritten as 11

-St
1    rEZ G:i uri,

1- E I (17)
 rn   E: _ El JE,  a . + cp _    s ,/s il c ;1 + cp-.
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In deriving Eq..17, we have explicitly ignored overlap effects between dif-
ferent resonances of the same sequence, and overlap between more than

two sequences.

Similarly, the denominator of Eq. 16 becomes

SI

-1-11-XEE, 1 E, I' s«,i  1 - IX .,    «El
Gri,

            S
l ari + CP - s,/s i, cfi, + C-P-   J  (18)

The superscript m in Eq.: 17 implies that s ranges over all
sequences belonging to material m.

The interval E2 - El may be replaced by the average spacing
of the resonances of sequence s, <Ds>, times the number of resonances,
Ns, contained in the interval. Also, since the sequences  st are uncorre-
Iated with sequence s, it is necessary to integrate the second sequence
sums in Eqs. 17 and 18 over the probability of finding resonance i' of s'
ataseparation 6 from resonance i of s, where 6 ranges from-(Ei-El)
to (E2 - Ei)  and  Ei  is the location of the resonance  i  in the interval E2 - El·

Consistent with the assumption of narrow resonances, the inte-
gration limits may be changed from El, EZ to i-, 00. Also, assuming the
number of resonances in the interval is large, we may replace

1-Z
Ns i

with an integration over the chi-squared distribution with n degrees of
freedom,

n
--1

n 1 /nr 2
pn(r) dr    . 2     n   'T       exp  -n r) dr.

r  2    <

Thus, Eq. 17 rriay be written

m r  ro, s r= r=
rs'l!,s'

  , 0  Pri(r)    <  >*Sp+s Bs dxdr 1 -   s   pn(r). 0  <Ds,>(V/s,+Bs,) dxdr ,  (19)

where #s = ap/cos, and co and x are given by Eqs. 10 ahd 12, respectively.



20

'Equation 18 may be similarly rewritten as

.
-

1                r rs - psls'

- 41 - ' '.  Pn(r)  1   - v/s dxd r     1 - 1. int'' i <DS,>(11/ S '  +  BS')CP                          Jo   <Ds> ps + As
dxdr *. (20)

By suitable factoring of Eq. 20 and recognizing that the product
of terms involving the„series s and s' are second-order corrections, we
may showll finally that

apr y f- (W        ·* S
1 Prl(r) dxdr

rn   <DS> JO 10 Ws + Bsa (E*) = S           r-         r°°  ps (21)
1       /s l-- Prl(r) rs 1 dxdr

<D»1 Jo     p s  +  Bs

Equation 21 is suitable for fertile .isotopes  m. For fissile iso-
topes, we must include an integration pver the chi-squared·distribution,
Plc(6), for the fission widths.  Thus, for fissile isotopes

-s     r°°                    -                   0       11'sapi'y  /   Prl(r). .  Pk(6) dxdrdJ
<De>  0

JO    ps  +  Bs

a (E*) =  m . .     ,                                     i   (22)1  - f00 roo - 00
*Ss 1- |  Pn(r)    Pk(6) rs   dxdrd6

<D s>J O                              Jo                                         Jo        p s    +  B s

°p roD
roo -00

r-.rn  <D s>  J"o         p n(r)
, 10

Pk(6)  6 rf (E*)   dxdrd67 S

Gin(E*) = 1 . (23)JO'   p s   +  BS

1 f-  f-   f- ps
S 1-

Jo           n(r) jll 

Pk(6) ps dxdrds
<D s  10  *s + Bs

In Eqs. 21-23, r and 6 are, respectively, the ratio of neutron
width.at E to mean neutron width at E*, and fission width at E to mean
fission width at E*, rf(E*).  The code allows values of k from 1 to 5 and
n of  1  or  2. The library tabulation specifies the .number.of degrees of
freedom to be used in the two width distributions.

The integrals involving the V/ .functions above are just the
familiar J functions, where

--I

J(gs,BS) = 1 dx.f°° ps
JO     ·* s  +  BS
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Equations 21-23 are usually written in a more compact form
using angular brackets, < >, to denote averages over the chi-squared dis-
tributions.  Thus, for example, Eq. 21 is usually represented as

<rsJS>
r-F'    cp       <  s>c (E*) = 2, <rsJs,o
S     1-

<Ds)

The mean neutron width at E* for neutrons of angular momen-
turn f and total channel spin J, En(E*),8,J is evaluated using

rn(E*)£,J  -  Po    (E*)  ./2*. VE . 11£,J'nt,J

where  V£, the penetration factor for neutrons of angular monnenturn  E,  is

Vo = 1

and

nz                  R
pl=l+nz n = -1

k'"

where R is the nuclear radius, k* is the reduced wavelength at energy E*,
and B.g,J, the number of entrance channels for neutrons of the £,J sequence,
is

Bo,J = 1

and

Fl,J = 1 or 2.

If B =  l, Pl(r) is used; if * = 2, the Pz(r) neutron-distribution function
is used. The library supplies the Pl, -(E*) and 11£,3.

6''J

The library is organized so that for the unresolved resonant
data each element may consist of up to four isotopes, each with its own
resonance parameters.  In the evaluation of Eqs. 19 and 20, the code com-
bines the contributions from the associated isotopes according to their
abundances, which are also read from the library. This device provides a
convenient way of grouping isotopes of similar characteristics on the library
tape and also facilitates the calculation of cross sections for naturally oc-
curring materials such as, for example, tungsten.  The mass of the naturally
occurring material is used for all isotopes for this material.
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The code also allows the unresolved region to overlap the re-
solved resonance region.  This is convenient, for example, at higher ener-
gies where a large number of weak p-wave resonances may be unresolved
whereas members of the s-wave population are resolved.

The calculation of the effective ultrafine- (or fine)-group cross
- sections in the resolved resonant region (program RESRES) involves a

flux weighting assuming 0(E)  - 1/St(E)  so that, for group i and mate-
rial nn,

  'rEi+1 ayl(E)j dE

< A
j JEi St (E)

aFl . = _- (24)
 Ei+1 dE

 Ei       Z t(E)

The Ei and Ei+1 are, respectively, the lower and upper energy boundaries

of group i.  The sum is over all resonances j belonging to material m
which contribute to the group i cross section. The decision of whether to
include a given resonance is based upon a comparison of the size of ca and  <
at r es onant at the group boundaries due to the resonance, and the input test
criterion EPSABS.

The - St(E)  in Eq. 24 includes the total resonant plus smooth
background scattering for all materials in the mixture.  The full expressions
of Eqs. 7-9 are used so that

-                     -

1/ Z

, r. ] + ri;' /E \1" r;:  rr.\
lit(E) = Nrri  <al 141(E, x,

 -E     ' ·rm  +   <,;:;,;' i,i     K,(i,.)  + *rn.m   J         FJ         J
-                          -

,-

(25)

The sum is over all materials in the mixture each having atomic density
Nrn, and over all resonances j belonging to each material m.  A test is
made on the size of the total resonant cross section at each end of the
group i due to the resonance j compared to the input test criterionEPSTOT.
Denoting the quantity in the brackets { } in Eq. 25 as ( sonant(E),  the test
examines the size of the quantity

a  esorlant(Ei)  +  a  esonant(Ei+i)  - 2(EPSTOT).

Those resonances for which the result is negative or zero and which do not
lie within the group i are assigned the constant average value

resonant resonant
atj       (Ei) + atj (Eiti)

2
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for their contribution to the group i total cross section for use in the inte-
gration of Eq. 24. Other resonances are evaluated with'their u's-ual energy
dependences as given in Eq. 25.

The smooth background'potential-scattering tross section, Em'
includes the contribution of all materials.   Thus,

E rn   =  I Nmar. (26)
rn

*For heterogeneous calculations, pin materials have the Se of
Eq. 2 added to Eq. 25.

The OF>i,
is obtained by multiplying Eq. 24 by r f/ry, the

ratio of fission to radiative capture widths.

Program details of Overlay 2 are presented in Appendix A.

2.     Subroutine 'QUICKW

QUICKW uses a six-point interpolation formula in two 62 x 62
tables of the real and imaginary parts of W(x, y), which are stored as.the
first file on the library tape (T9). The tabulated values are given on a mesh
of O.Ifor -0.1 6 x 6 6.0 and -0.1 s y s·6.0 and were generated using the
W program.7 Appendix H lists the code used for generating the W table.
For a mesh of width h, the interpolation formula used is

f (xo + ph, yo + qh) =   qZ- 1  f (xo, yo - h) + P PZ- 1   f(xo - h, yo)

+ (1+pq_-pz _qz) f(xo, yo) + f (xo +h, yo)p(p - 2q + 1)
2

t    _  P+ 1) f(xo' yoth) + pqf(xoth, yoth),         (27)

where p and q lie between 0 and 1 and the f are the real or imaginary
parts of W.

Outside the tabulated range, QUICKW uses the rational
approximation,

12

W(z) = izl (28)<  0.5124242      0.05176536  
 zz _ 0.2752551  zz -.2.724745 

when   6.0  s    |z|   5   1 2.0,  and

1

\
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2(1  
(29)W(Z) -=

izl   2    1
/F       (2 z    -   1/

when 12.0 5 |z| 5 100.0.7 For larger values of the arguments, the natural
line shape is assumed, so that

W(z) =   1                                                     (30)
4F Z

for  |z| > 100.0.

B. Overlay 3

1. Subroutine 'FIGERO.and Subroutine SIGAVC

Fine-group effective cross sections for variods noriresonant
quantities are obtained in Overlay 3. These quantities, represented as con-
tinuous curves by means of linear segments, are contained on the third file
of the library tape and include as, P, Ginelastic, af,  ac, an,zn, on,p, and
an,06·  The ac and of are intended to supply any deficiency between the ob-
served,capture and fission cross sections, and the quantities calculated
Using the resonance parameters.

The cross sections and corresponding discrete energy points
are given as pairs of numbers  (GIl, En), and each type of quantity is asso-
ciated with one of three types of interpolation laws. These are:

ln E vs ln G interpolation

An ln an+1 - ln an
a (E)      =       an; A =      ;        (31)

n/ n    ln En+1 - 1n En

1n E vs a interpolation

c(E) = An ln    an;    An = (32)
anti - an

--    ln En+1 - ln En'

E vs c interpolation

an+1 - an
a(E)  = An(E - Ell) + an; An =                           (33)Entl- En

In obtaining effective quantities  for  the fine groups, the program
assumes a flux weighting spectrum 0(E), which is user-designated as either

1/E, constant, or E,  so that for fine group i and material m,



25

 Eiti
cxm(E) 0(E) dE

<a",> = JE,                                             (34)  i+10(E) dE
/Ei

The x corresponds to the various cross-section types such as inelastic,
capture, etc. The integral in Eq. 34 is evaluated by piecewise integration
over the linear segments. Using Eqs. 31-33 to obtain the a(E), we obtain
for the 1/E, constant, and E weighting spectra:

ln E vs ln a interpolation

ar              .    -  1       f   1      -1.'r         E Nfl            1

e">t   =   'Er„) AN'     a U  lim -

i·+1   -    1      r,  E weighting,
n                         -J

c '   i f i _Arti Ef'+1  , constanti A rn

(Em) Aip . Eiti - Ei  ttn   + 1   titi
-

-LI weighting,s n'

ar                                 2                   f          1               -    Ar  +2               Ar +2

Am Ef E     1 A    +   2
Ei+1   - Ei

(EN')
n 1+1 -

L (35)_ ,  E weighting.

Am -,

<i'41  =   Et:Ii n  . St'.13  -Et-I t' - Ei-At'11.    weighting,

Am - -1

(Er)         n                                   1                          ] 1 -Art 1 -Arnti 1
=     am      Ei+i - Ei 1 -Arn + 1 Ei+1 - Ei n

2,  constant
n      l n J weighting,
Arn -1

(EN') n   2  1 -A- tz - EiAn +2  ,
E weighting.-    c;p    . Eiti - Ei l-Air + 2 -Eiti" (36)

Note that the special cases for which A  takes on the values
+ 1 and + 2 require special treatment since the constant-weighting and E-
weighting forms of Eqs. 35 and 36 become indeterminate. These singular
cases are evaluated by replacing the quantities in the braces { } with the
limiting value ln (Ei+i/Ei) and setting the Ar to the appropriate values.
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in E vs a interpolation

1  (A  r
 I i   =  tU Z   Z     (ln Ei+i)2 -  (ln Ei)2 

/ rn

+  (an  - Ar ln Er)  8 U , * weighting,

=  Eitil-  Ei <A    Eiti ln Eiti  -  Ei in Ei  - Eiti  + E:i 

+   azl - Ar ln Ezl  (Eiti - Ei 
, constant weighting,

2   fA  r EA Ejrl
-                         -    E@     ln E· E  ln Ei -Er - Ez   2 1+1 1+1

-

1+1  -      1- 1+1    1

2          2/
: E                               -E                       I

+  @r - Ar ln Er  2          ,   E
weighting. (37)

\   iti     i  j

E vs c interpolation

<'m>i  =  Eli-  A (Eiti - Ei) +  G ' - A. E ') AU . i  weighting.
2

1    fArn Eit, - Ei    , -
- Eiti -E i l  n        2        -1,  (a;:1 - ArER.1  (Eiti - Ei  ,

constant

weighting,
3           3                                    2           27

2

- E*    - E:  A  Eit,3- Ei  +  (cr - ATEr)  Eit,2- Ei.' .   E1+1    i L weighting.

(38)

In Eqs. 35-38,  AU is the lethargy width of the fine group i and the An'S
ar e  defined  in  Eqs.   3 1-3 3.

The second file on the library tape also contains the coefficients
for vrn(E) expressed as a cubic polynomial for the isotopes m, namely,

vrn(E)    =   A   +  Ai E  +  AinEZ  + AfnE3. (39)

Using Eq. 39 in Eq. 34 yields for the fine-group average v for mate-
rial nn
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Azm    '¢"i>i = Illi ji.Y'Au + Ai"(Eiti- Ei) t«T- (Eit,-E:)

-1-=,t E, - E,)'t., ,  weighting,
\  1+1     1 J

-       1       *f.Aln(Ei+1 - Ei) + + (Eiti - Ei)Ei+1 - Ei  l
AP / Egj + AE (El    Eli+- ,E3

3   \ 1+1 -  1/  '   4   <  1+1 -  1/   ' constant weighting,

rn In

-       2       fAo_  (E:+1- Et) -1- * (Et" - Ei)Ef  - Ef l 21+1    1

4  A     'E,      -  7.4'1   4-  :4    (E,          E, ),l, E weighting.      (40)'
4 ( 1+1 -1/

·

't' -  1/ 
Equation 40 is also used in RESRES where there the energy limits will refer
to the ultrafine groups for an ultrafine-group problem.

/ rrAProgram FIGERO evaluates \Gs/i and am>. using Eq. 41 and
\ /1

then generates the fine group i t o fine group i-1 elastic transfer cross
section as13

4 -i -1 - -.  -weighting,
42>,(l-<Am>,)   gm   ,

2    AU' E
1--

3Arn

4:>, 0 - <Rm>,) EmE i         '-                                    , constant weighting,
2        Ei+1 - Ei1--

3Arn

4»i (1   - 0.>i)           4 -Ek i 2.'+ gm
=                                                                                                        ,    E  weighting.

2        Ei+1 - Ei Ei+1 - Ei1-- 2+
(41)3Arn                                          Ei

The elastic transport cross section is also evaluated using Eq. 36 so that

e tr>,  -/   1  \     (1  - ¢">i). (42)

\--rn/
 as/i
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The 45 and <  Rtr i are used for materials m that do not make
C   /1-+ i -71

use of the Legendre-coefficient library. This would be the case, for exam-
ple, for all materials if an all-fine-group calculation were involved.

For the special case of hydrogen, the code uses the analytical
expressions, '

14.15

c (E)   =   3'Tr  1.206E  +  (- 1.86+0.09415£ + 0.000136E2)2    1

+ A 1.206E t (0.4223+0.13E)tl ; (43)I                    1-1

H' j /0.02526 x 10-6 (1 + 0.2244E)(1 + 0.0205E)2
ac CE) = 0.332   E                             1   +  7.46E  +  0.158E2

  0.0001434E (44)
4.46 + E

H'The hydrogen-scattering cross section, as CE), is obtained by

subtracting Eq. 44 from Eq. 43.  We also assumed that for the energy
ranges of interest,   BH   =   2/3.

The reciprocal of the difference between Eqs. 43 and 44 is used
as Cxm(E) in a direct numerical integration of Eq. 34 for the calculation of
the hydrogen transport cross section as in Eq. 42.  For the fine-group
elastic removal cross section for hydrogen, 41&, G:I'(E) of Eq. 34 takes

on the value c (E)/E. Hydrogen capture is obtained by using Eq. 44 in
Eq. 34 and again integrating numerically.

2. Subroutine INSCAT

Inelastic and n,2n cross sections are calculated in INSCAT.
The inelastic calculation makes use of both discrete-level excitation cross
sections, and a statistical nuclear-evaporation model where discrete data

are lacking.

The discrete level data are stored as above, using linear seg-
ments to describe the excitation of the various levels for each material.
With each level excitation is associated a discrete energy loss, E- , cor-
responding to the energy of the gamma ray emitted when the particular
level is excited. The material inelastic cross sections are obtained from
the summation over the levels involved and are based on the energetics of
the event. For example, the avefage fine group i to fine group j inelastic
cross section for material n is given by



29

f  +1 'rE.•·  c el(E-E-E )0(E) dEYt'arn 1   - Ej+EY                                 (45)
, inel/i-j                Eiti 0(E) dE

Ei

corresponding to Fig. 8a where, as before, 0(E) may be 1/E, constant, or
E. Special cases arise when Ej+1 + E- >Ei+1 or when Ej + E- < Ej+1,
corresponding to the energetics indicated schematically in Figs. 8b and 8c,
respectively. For these cases,

1.Eit,
JE·+E GI el(E -E- El )  0(E) dE/c: \ J y

(46)
1 inel/i-j

-

 Eiti 0(E) dE
JEi

and

1." j"
JE.+E amel(E -E- E. )  0(E) dE

Lam J = 3 7
(47)1 inel/j-j Ejti

L  0 CE) dE
E                                           E
i+I                                   .                                    i+I

E    +E   --
J+I Y FINE E.+E _ l FINE,                        1   7

GROUP i GROUP i
E,+E
1    Y

Ei                               Ei             '

E
j+2          

FINE

' GROUP j+IE. +E T

1 +1  Y 1E

E.               E                         FINE
j+1 j+1                                           >

  FINE j FINE E,+E T GROUP ;j

  GROUP
j

  GROUP j

1    Y

E.
w

E
.

E     '

J                                                             J                                                              j

a.                                          b.                                           c.

112-6994

Fig. 8. Schematic Diagram of Discrete-level Inelastic Scattering Energetics. a. Energetics for the
case of Ei S Ej + Ey S Ei+1 and Ei S Ej+1 + E  S Ei+1·  b. Energetics for the case of
Ei 5 Ej + EY S Ei+1 and Ej+1 + EY· > Ei+1. c. Energetics for the case of Ej + EYS Ej+1·
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with

. .F„j+1+Ey CIRel(E -E-  E    )   0(E)  dEy
/m \ Ej+1 (48)(C..=
j inel/ +1-j rE.

   J+2 0(E) dE
JE j +1

In the statistical region, a nuclear-evaporation model is used
with an energy distribution for the emitted neutrons given by

N(E) = Ee-E/T. (49)

In Eq. 49, T is the appropriate nuclear temperature. The library tape
stores nuclear temperature as a function of energy again as linear seg-

/ rn\ments.  The code calculates (T  /j, the material m average temperature
appropriate for fine group j, and then evaluates the normalized secondary
neutron-scattering probability,

 Ek+1 Ee-E.
E/<Tm j dE

EkPm (50)
j-k

-
n Ek+1

I       f                               -E/<r "t> IEe ' J dE

k= j J.Ek

In Eq. 50, the sum in the denominator is over all groups of energy less
than or equal  to  that of group  j..

rn theThe library tape contains linear segment data for Ginelst'
difference between the totil inelastic, and that due to the contribution of
all the discrete levels. Averaging c inelst over group j as before, usingm

Eq. 34, we finally have, for the statistical contribution to the inelastic cross

section,

<me'.0:-, = 4»els:  Pj-k.                                        (51)

The use of Crn for the unresolved region allows a smooth transition in
inelst

the inelastic distributions when going from the discrete to the statistical
region. The

<P el> . and 4 elst'>
J -+K 'J-k

are combined to get the complete inelastic scattering cross section:
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The n,2n cross sections are evaluated following the methods
used in the statistical inelastic treatment using appropriate nuclear tem-
peratures and values for the total n,2n croas sections.

3. Subroutine SOURCE

The fine-group fission spectrum is evaluated by a direct nu-
merical integration of the generalized fission spectrum,

X(E)   =  06- Eze-E/T  +  (1 -a)    7T                                                               (52)
12'.«,1, ,

to yield the normalized fine-group values

  i+1 X(E) dE
Xi   =    i     fEj

'i
X(E) dE

(53)

j = 1  JEj

The sum in the denominator is over all fine groups in the prob-
lem.  For an ultrafine-group problem, X is evaluated for each ultrafine
group.

The library tape has various sets of a, B, and T appropriate
to the various isotopes, and the user specifies' the desired spectrum as

part  of the problem input.

EMAX
C.  Overlay 4: Subroutine PONE-T- '          6

FINE and Subroutine ALRAGO
GROUPS

6              6

Figure 9 gives a schennatic
representation of the MCZ energy

TOP OF

RESOLVED RESONANCE
structure as related to the calcula-

ULTRA REGION tion of the fundamental-mode spec-
LEGENDRE FINE trum.  If a problem involves ultrafine

COEFFICIENT GROUPS
DATA EPI-THERMAL groups and contains Legendre mate-

GROUPS rials, various restrictions are im-
posed. In particular, the interface
between the thermal group and the

L epithermal groups, denoted  by  EMIN,
THERMAL must be at an energy that is greater
GROUP than or equal to that corresponding

1                       to the bottom of the Legendre-
0

coefficient data library.  Also, the112-6995 maximum problem energy,   EMAX,
Fig. 9. Schematic Diagram of MCZ Energy Structure may not lie below the energy

1 -
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corresponding to the top of the Legendre-coefficient data library.  For an
all-fine-group problem, or for a problem containing no Legendre-coefficient
treatment, the only restriction on the location of EMIN and EMAX is that
imposed by the physics of the problem. Normally, EMAX will coincide with
the energy at the top of the Legendre library data (10 MeV in the present

library).

An ultrafine-group Legendre-material problem is further restricted
in regard to fine- and ultrafine-group lethargy spacings and on the actual
value of EMAX. These restrictions are due to the ihternal structure of the
code described in Appendix B, and are related to the fixed energy limits
and ultrafine-group lethargy spacing in the Legendre-coefficient library.

The present Legendre-coefficient library contains data at 2041 eli-
ergy points ranging from 1 Oe' MeV to 1 Oe-17 MeV with a constant lethargy

spacing of 1 120. For reference, note that a neutron will lose a maximum

energy corresponding to 53.554 of these ultrafine groups when scattering
fI:om a mass 9 nucleus.  With the present code structure, this is the lightest
material that can use the Legendre-coefficient treatment.

With the pres ent code structure and Legendre library, the number
of ultrafine groups per fine group is limited to the values 1, 2, 3, 4, 5, 6,
10, 12, 15, 20, 30, or 60 corresponding to fine-group lethargy widths (in-
put variable DELUN) of .1/120, 1/60, 1/40, 1/30, 1/24, 1/20, 1/12, 1/10,
1/8, 1/6, 1/4, or 1/2. However, since the number of fine groups allowed
in the problem is 70, the use of small values for DELUN will rapidly ex-
haust the fine groups and will lead to an unreasonably large value for EMIN.
A reasonable value for DELUN is 0.25.

Once DELUN is fixed, the fine-group lethargy spacing is determined,
and-then EMAXmay be chosen consistent with the restriction that EMAX lie
an integral number of fine groups above the top of the Legendre library, if
it does not coincide with the top of the library.

An all-fine-group problem is limited in fine-group lethargy width

only by the requirement of a maximum of 70 fine groups in the problem.

Above the Legendre library, the code only has fine-group cross
sections available; therefore only fine-group fluxes could be calculated
above 10 MeV. Ultrafine-group fluxes are calculated for energies between
EMIN and 10 MeV unless an all-fine-group problem is selected.  If no

Legendre materials are present but hydrogen is present, an ultrafine-group
calculation can extend above 10 MeV.

Between EMIN and the top of the resolved resonance region, ultra-

fine group ac and af are available, but only corresponding fine-group
cross sections are available above the resolved region.
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In general, when ultrafine-group fluxes are being calculated, the
fine-group cross sections are assumed to be constant over all the ultra-
fine groups contained within the fine group in question.

In an ultrafine-group problem, over the energy range between EMIN
and the top of the Legendre-coefficient library (10 MeV), the code generates
ultrafine-group elastic transport cross sections and an ultrafine-group
elastic scattering matrix in subroutine ALRAGO for the Legendre materials.
The code uses the methods utilized in the ELMOE code.8 For completeness,
the algorithms described in Ref. 8 will be reviewed here.

The elastic scattering angular dependence for the material m at

energy Ej is represented in the center.of mass as

a (a) 1, Ej)  =  B PE(Fi), (54)
2

where

(<1(cul, Ej)  = the material m cross section for scattering into the
solid angle da)' in the center of mass,

M'  = the cos ine of the scattering angle in the center of mass,

and

Pg· = the .gth Legendre polynomial.

The present Legendre-coefficient library contains values of BE 
for £= 0,1,2, ...,19.  If we relate the initial and final energies inthe
laboratory system, Eo and E, respectively, to the center-of-mass scatter-

ing angle, and integrate over the azimuth angle, we obtain

47T  BEPE(M,),ar(Eo + E)  dE = dE (55)
amEo

where am, for the mass. Am of nucleus m, is given by

(Am +  1)2
(56)

and relates the minimum energy, E min to the initial energy by

E in = (1 -am) EO. (57)
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The   B   are the Legendre coefficients for energy  Eo.   ·If. the:variable  Xm

for material m is defined ak;

xIn
, 25 (1 - 2),                                         (58)

as E varies·from Eo to E in' Xrn will vary from Otol.  Also, let

it's= e-bu, (59)

where Au is the ultrafine-group lethargy width. The interval (0,1) of Xrn
is divided into nrn intervals, where nrn .is defined by

ln(1 -am)
rlrn  = _ (60)

3, .8 Zl

In general, since nrn. will not be an integer, the last scattering in-
terval is some fraction of an ultrafine group.  Thus, for example with the'
existing ultrafine-group lethargy width of 0.0083333, sodium of mass 23
scatters down a maximum df 20.8827 ultrafine groups.  In this case, the
last scattering interval is 0.8827 of an ultrafine group. The various Xin
are then given by

X rl   =   O,

Xr  .am
= -1. (1 - r),

X  = -1. (1 -rz),
a In

x    =  a (1 -rn)  - 1. (61)

Because of the adjustment of n, XT would in general not be one. However,
the code forces Xr to always be exactly one so that the. scattering into the
last ultrafine group is calculated correctly.

If we define  Ej  to be the lower energy limit of the ultrafine group j,
then the elastic transfer cross section from energy Ej to group k is given
by integrating Eq. 55 over the energy range Ek to Ek-1, corresponding to

Xk-1 to Xk, with Eo replaced by Ej. The result is given by
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rn2 rn2Xk-j - Xk-j-1
a '(Ej-k)  =  4·,Tr (Xr- j - Xr- j-,)  + A,Z'            2

rr13 rn3 m20 xmzo 1n' Xk-j - Xk-j-1 m Xk-j - A-j-ll
+ AE.. +  . . .  + Ais

f.   (62)
J      3             .J     20

In Eq. 62, the A. . through Ai  involve simple expressions of the

B .1 through Bi  at energy Ej. 8 It is clear how Eq. 62 would be extended

if more terms in the Legendre expansion were included in the library.

The elastic transfer from group j to group k is obtained by aver-
aging the corresponding celtr (E -k) with E at each end of group j.  Thus

m          (Ej --k) + as (Ej- 1- k)
G e l.     . = (63)

J+K           2

The elastic removal from energy Ej to below energy Ej+1 is given
by

j+n

G r (Ej, Ejti)  =      a tr(Ej -lc). (64)
k=j +2

Using Eq. 62, we can show that

1 - X712 1 - Xm3
1

a lr(Ej, Ejti)  = 4·,T l   .(1 - ) .in) t..A.il'      2     .+ A .      3

1 Xn:12°1
1        ,   A Irl -1 L
i ... 7 kil9j    20    f.                              (65)

j

The A  are the same as in Eq. 62, and again the extension to higher orders
is obvious.

The removal cross section from group j is again obtained from an
average of the results of Eq. 65 at the two group boundaries so that

in
 r (Ej- 1: Ej) + 47TBZ'

Celrj =       2      ·                     (66)

The second term in the numerator of Eq. 66 is just the total scattering
cross section, an(Ej), at energy Ej, which is clearly also the elastic re-
moval cross section from energy Ej to below energy Ej.
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The elastic transport cross section at energy Ej is defined by
,..

G ltr(Ej) = aw:(Ej)[1 - Arn(Ej)], (67)

where as above, a c(Ej) is the total scattering cross section at energy
Ej and is given by 47rBr where

Bi 1
refers to Bo for material m at energy

Ej. The grn(Ej) is the average of the scattering angle cosine in the labo-
ratory system. Writing prn(Ej) in terms of the BF , we can show that

2Bzl
3« t, (Ej) = 47' 38:;' -     3- 'It"i-,Bt;' - '.I:t''-,B:;' - ... - U ';''i'Bt:Ij .Am       

(68)

In Eq. 68, the U71.-1 are the elements of the transformation matrix that
transforms the BIn from the center-of-mass system to the laboratory sys,-

£
tem and are given by 3(Zi + 1)-1 times the Tli  of Ref.  16.

Finally, averaging the cell:r(E) at each end of the group, we obtain
for the group j elastic transport cross section

m      a ltr(Ej) t.a tr(Ej-1)
(69)

a eltr ·    =                                2J

The Pl fundamental-mode spectrum is calculated using the buck-
ling 82 and the homogenized, macroscopic, effective group cross sections

which are obtained using

4 2>   =   I Nrn<»i. (70)
/J rn

The x refers to capture, fission, elastic removal, etc.,and Nrn is the
specified atom density for material m.  The sum is over all materials in

the composition.

For an all-fine-group problem, or for an ultrafine-group problem
above the top of the Legendre-coefficient data, the code calculates the fine-
group fluxes for the ordinary Pl option using

I

XK +  I *ineOJ-1< 07 + *el>K-1-K 011 +2 I <In.2n J-K 0 9
WK                                    /K

02 -'   2

R r K + <Ic >K + <InP K + <Ina>K + <If K + <41 K-K+1 + <Iinel>K + <In,2n>K - <Iinel>K4 - 2 *n.2n>K.K (71)
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and

 tr K = <Seltr K +  inel K +  2 c K +  f K + <312'>K

t <Z.PX , 4., 
= <Seltr>K ,<Ea>'. (72)

In Eqs. 71 and 72, all ,cross sections are fine-group values obtained from
Overlay 3 as described earlier, except that in the resolved resonance re-

gion, *c>K and <zi>K include contributions from the resolved resonance

treatment, although in this case, these too are fine-group values.

If the problem contains hydrogen, Eq. 71 is modified to include the
source from all higher groups. In particular, the source into fine group K
due to hydrogen scattering,

S
i

r 0 g# lr J

S2    =   A E          2,                                                                                                                                                         (7 3)K,E
3FE J+1

is included in the numerator of Eq. 71.  In Eq. 73, AEK is the width of fine
group K, /ZH J  is the hydrogen elastic removal dross section for fine

  elr/J
group J, and EJ+i is the lower energy of fine group J. The denominator

/H \of Eq. 71 also includes CE-lr >  in additiontto <Sel . because of the
A e /K /A-+Kti

other materials in the mixture.

For an ultrafine-group problem belowtthe top of the Legendre-
coefficient library,,the code evaluates ultrafine-group fluxes.   Let the non-
fission source into fine group K be written as

-

e > 2/t   Jinel J-+K   n,an/J-Ks g =I  X E:fg 0'*fg ,2  0  + 2 2;1 ffn.0"fg "s  "
J K  j in J j in Jinelj j < inel'>j 3

#

< n.zn/J
-                                                          -

fg
' <E'Ok-1-K0K-10 (74) ,

In Eq. 74, E   lj and E ffn are evaluated using Eq. 34 with the integra-

tion extending over an ultrafine group. The quantities in. the angular
brackets are fine-group quantities.  The code then defines the source into
the ultrafine group k, contained within the, fine group K, as
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ufg

S fg = Sfg bek   -1.   Sufg   0ufg ., Xkfg.                             (75)K befg elj-k j
K jfk

In Eq. 75, the Ae f  and Zte  are, respectively, the energy widths of ultra-

fine group k and fine group K. The ultrafine -group contribution in Eq. 75
is due to the contribution of Legendre-coefficient materials.  The Euf     ise lj _*k
writ,ten with the superscript to emphasize that it is an ultrafine-group value.
For the first ultrafine group at the top of.the Legendre„coefficient data,
since no ultrafine scattering-in source is available, the Legendre materials
aretreated as they are above the Legendre region and contribute to the
elastic term as in Eq. 74. This situation does not arise if the rnaximum
problem energy corresponds to 10 MeV or less.

The ultrafine-group flux for ultrafine group k may be written as

Sufg
0 fg - -2-, (76)

k

where

I.1' = 3 rk t <Ecx + St2 t <E K t Efko +  tel -Kti '   elrk
uff' L \ .1-   Sufg

. 53:f'. A-<It .,..:t';:K). Eun;zik  -  i
2 l  n.:P)Kil< 1

inelk \ <inel \   n,»Et

+ 4.p>K + <E na K'
(77)>

and

Z 'rk   +   4. eltr K  +  S «lf,i,  +  Zi"llk  +  3;:,1'k  + <Ec K  +  Z 92

+  /9 2.'      +  Sufg   +  <I :                                       K.                                                                   (78)\- /K fk .pX, 4=
In Eqs. 75-78, the ultrafine-group quantities use a lower-case sub-

script and, in addition, are pointed out by using the ufg superscript.  Fine-
group quantities, denoted by the upper-case subscript, are treated as being
constant for all ultrafine groups contained within the fine group.  The St g

and Ef   are obtained in the resolved resonant treatment.  For the region

above the resolved resonant region, E  g and S<g do not appear in the

above equations.
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For hydrogen in the composition,  Eq.  75 is increased by the ultrafine-
group source due to hydrogen given by

-

- d ufg

SkHufg = bei:fg I+ St (Ej) »1 + E (Ejt,)   .L.              (79)
j» -     Lj       _ j+1

In Eq. 79, Ej and Ej+1 are the upper and lower energies of ultrafine group
j.  S  is evaluated using Eqs. 43 and 44.  Also, Eq. 78 is increased by

Hufg   1 [H
E eltrk = T   s (Ek) + E. (Ekti  '                                          (80)

and Eq. 77 includes

SHufg  = 1  EH(E  ) EkiL + sH(E )-  (81)
elrk 2 L s  k/ Ek s   \      k+1'J  '

Hydrogen capture is included in the fine-group quantity <2 c <:·

If the user inputs thermal-group cross sections, these are homog-
enized by·the code to yield Sci:h' Efth' S       E       and Strth.  ThenPth' nath'
code then calculates the thermal flux from

4,1 N-Nt,*21' S S *e -,4]"
0th = (82)

j>th k<th
B2

3Etr + Ecth + Efth + Enpth + Snath
th

In Eq. 82, we explicitly assume that there is no fission, inelastic, or n,2n
source into the thermal group. The first term in the numerator of Eq. 82
is the fine-group elastic source from the last epithermal fine group, N.
The ultrafine-group elastic-source term results from j ranging over all
possible ultrafine groups above the thermal group, and k over all pseudo
ultrafine groups in the thermal group.  If the user does not input thermal
cross sections, 0th is set equal to zero.  If the problem includes hydrogen,
Eq. 82 is modified in a manner similar to that described above.

The code calculates the total fission source after determining all
the  fine- and ultrafine-group fluxes, as given by

Sf  =-    <V>K   K 02  +  <v> fgi  D:fg  + v,hzfth0th.                 (83)
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)

where

  Nm<*i, 4fK
<1/>K _ m

<Z >K

with corresponding definitions for <v> f  and vth·
If the user wishes to iterate on 82, Sf is compared with 1, and if

:'Sf - 11.> €, (84)

the code computes a new value of 82 and recalculates the spectrum as

above. The procedure is continued until Sf deviates from one by less than

or equal to the input convergence criterion, €.

The user. inputs the first and second guesses for BZ. Good initial
guesses for the 82 values will speed convergence in the iteration procedure.
The third value. is obtained by linear interpolation or extrapolation.   All
values after the third are selected using parabolic interpolation making use
of the three most recent values of BZ and the corresponding Sf· In partic-

ular, defining

S = Sf - 1, (85)

if the three most recent values of Bz are denoted by B(1), B(2), and B(3),
and if the corresponding values of S are denoted by S(1), S(2), and S(3),
then the parabolic interpolation predicts, for the next value of 82,

Bz = 8(1) + S(1) [8(1) - 8(2)] S(2) + S(3) + S(1)

[S(1) - S(3)][S(1) - S(2)]

S(2)[B(2) - B(3)] (86)
[S(1) -S(3)][S(2) -S(3)]

For the consistent  P 1 and consistent  B 1  options, the single equation
for flux, such as Eq. 76, is replaced with a pair of coupled equations f6r the
cur r ent  and  the  flux.

We will define the Pl elastic scattering transfer cross section as

/   . 1/2

siufg  = T Nrn -1.1.EA.  -IAry,+ 1) -  .(Arn - 1)  rn       (87)elj _*k Z., 2 \E· / 0 elj-k'
rn \ J/
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iwhere the sum ranges over all materials m in the mixture, Nm .is the atom
i,density of material m, Ek and Ej are the lower energy limits of ultrafine

groups k and j, re6pectively, Arn i6 the ma dd of inaterial m; arid <3
is given by Eq, 63, J-k

The consistent equations, for the current and flux at a buckling of
Bz may then be written as8

B(bufg   ziuf g Jufg; (88)Jkufg=.  k    137kstotk   7kstotk J.a c.  elj-k. j

Sufg   -             B                 s lufg
Jufgk   YkE tot, f·f.  elj-k J

 kf  =
K JPK

(89)
L 

In Eq. 89, LL.is obtained from Eq. 77 by replacing Strk by Ykstotk' where

Yk and 2 are defined below.
totk

The code makes the usual transport appr oximation with regard to the
lufgwithin-group scattering so that there is no E elj-* term involved, and in

Eqs.  88 and  89

ufg gufg
Stotk = Strk - S eltrk + elrk' (90)

i ufg rufgwith Strk given by Eq.  78, and Lelrk  and w eltrk obtained by homogenizing
Eqs. 66 and 69, respectively, over materials in the mixture. Only Legendre-
coefficient materials (or hydrogen) contribute to the Suf    and Eufg

elrk eltrk

The consistent  P 1  equations are obtained by setting Yk equal to one
in Eqs. 88 and 89.  For the consistent Bl equations, if 82 is greater than
zero

a·k tan- 1 ak
Yk = (91)

<       tan- 1 ak  
3   _  ak   |

and

B
ak = E (92)

totk
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For negative· buckling, Eq. 91 is replaced by

_ak  tanh- 1 a k
(93)Yk =

, (,  --  tantli  ak) '

In this  case, only values  of  ak  less  than  one are permissible.    In the abnor -
mal case for which· B 2 Stotk' the code sets ak .equal to one and tanh- 1 ak

equal  to 1070 , and an error message is returned.  In the limiting case of
zero buckling, both Eqs. 91 and 93 yield one for 7.k, so that the consistent
Bl and consistent Pl equations are identical.

If the consistent-option problem contains hydrogen,  the. P 1  scatter-
ing  source into ultrafine .group  k · is augmented in ·Eqs.  88  and  89  by

- -   ufg
3j

Si:Hufg = bel:fgEit, I  f - 11(Ej) Elip + Sti(Eit,)    El/2.        (94)
3                            -   Jtl

Appr opriate contributions   due  to the hydrogen  are also included  in
Eq. 90 and to the'S fg of Eq. 89 as indicated above.

D. Overlay 5

1.      Program AVER 1

The individual material m microscopic broad-group cross

sections are obtained by contracting the ultrafine- and fine-group cross
l sections using the following algorithms. The superscripts bg, fg, and ufg

denote broad-group, fine-group, and ultrafine-group quantities, respectively.

a. Inelastic Scattering Matrix

r         r     /m    Jg        fg
6     Z.,   finel/)-k 01rn bg k in K j in J (95)Ginelj-K =

I  0Ig
j in J

b.   n,2n Matrix

I      X   <'  'n   k 4fg
am bg k in K j in J (96)n,inJ-+K

2 +fe
j in J
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c. Capture Cross Section

The unresolved-resonant, the rdsolved-resonant, 'and the
total broad-group cross sections are calculated separately in AVERl.
Resonant-scattering effects are not properly accounted for in the calcula-
tion of the fundamental-mode spectrum because of the computational strat-
egy employed for the Legendre-coefficient data. Re·solved-resonant cross
sections are therefore contracted using a special procedure as compared
with other cross sections:

(.ambg  _jin J  c/j / unresolved
S //"J,gj    *;g

\    CJ       /  unresolved                                                             (b  g
(97)

X (L*n uf   E 3+1     dE        uig
i  :C  /.                                                                      S·

%3            =j i n J  \ 'J /resolved  Ej     St(E)  J
(98)

resolved
I      j      't'

dE sufg
rE·

jin J Ej Et(E) J

where the integral and 45;'fg are defined in Eq. 24 and the S"fg is given

by Eq. 75.  In an all-fine-group problem, Eq. 98 involves only fine-group
quantities.

The total capture is given by the sum of Eqs. 97 and 98
plus any smooth contribution.

d. Fission Cross Section

As above, the resolved-resonant cross section is displayed
separately from the unresolved-resonant cross section:

C     rn    b
g 1

= jin J \ J / unresolved   J
I (47;:g)    »

\ ce      /                                                                                      ·                      (99)
unresolved               0bg

S     (45.,1
- <Ej +1 dE sufg

 afT       =
-rnbg jin J J.   / resolved  E·  t(E) J

J    resolved
x        fEj"      dE Sufg (100)

j in J  E j St(E) J

and the total fission is the sum of Eqs, 99 and  100 plus any smooth contribution.
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If the broad-group structure is such that the .resolved-
resonance region does not start on a broad-group boundary, Eqs. 98 and
100 must be modified.  This is necessary since the integral involved there
is only evaluated for groups containing resolved-resonant cross sections.
For the highest broad gr.oup containing the start of the resolved-resonance

region, Eqs. 98 and 100 are multiplied by the ratio of the partial broad-
group flux, up to the top of the resonance region, to. the total broad.-group
flux.

e. Average Number' of Neutrons per Fission

I   4">;g 4;>;g 0;g t.3   4„>;'fg 45:fg 4 j gmbg
j in J J ln J

=                                                    (101)

4, ;t,g
-=bg

The C     is
the total broad-group J fission cross section

given by Eq. 99 plus Eq. 100.

f. Inelastic Cross Section

fg

I  <m J 0 gm-bg j in J 2ineVj1

ainelj  =         0 g
(102)

g.   n,2n Cross Section

I  <ma'>ig $;gam-bg j in J
(103)n,2nJ           (bbg

h.   n,p Cross Section

r       / m\,f g  Afg

-rn-b g jin J
L Inp/j pj

(104)
an'PJ

=

e
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i.    n,a Cross Section

S     <6"' \;g  0fg                            -
-m-b g

- jin J
, na/j

Gn,a·J -   (bjg (105)

j. Transport Cross Section

The definition of the transport cross section depends upon
the option chosen.  For the ordinary Pl option (IOPT = 1),

rrlfg rnufg.*ufg
I  <it«  0:g f X Ctrj  Yj

Sufg
11lb g jin J <3, t

g
j in J

tr·
J   ,(106)atrJ  =              fg            ufg

3 .1'5&*tAb,t, +  I  ;'tijf'
j in J \ 1    jin J

/ ntdfgwhere 4'.>fg and Z Nf are given in Eqs. 72 and 78.  The \Ftr/   and
nnufg

Ctr 
are evaluated using Eqs.  72 and 78 but for the individual materials 'm.

For an all-fine-group problem, only the fine-group quan-
tities appear in Eq. 106.  For an ultrafine-group problem and for Legendre
materials, below 10 MeV only the ultrafine-group contributions appear in
Eq. 106. In this range, the non-Legendre-material transport cross section
is given by

/ rA,fg .*pfg

I ratr/j (pjE uf gtr·..rnbg -jin J         J
utrJ

I        011'fg                .             
                                             

                                             
                         (1 0 7)

rufgj  in  J  w tr.j

where the 4rN g
\ t]>/· is assumed to be constant for all ultrafine groups con-

3
tained in the fine group over which the average was obtained.

If a consistent option is chosen (IOPT > 1), Legendre ma-
terials and hydrogen have
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uf

I yiatt;,jj;'fg -  I  E. a: 1:-;Ji:fg
-El)g j in J j in J k 
CtrJ  = J g

where G . is given by Eq. 87 and a t  is given by Eq. 90.  The yj areImufg
elk-j

defined in Eq.  91  and are equal to  one  for the consistent P 1  option.

For the non-Legendre materials,

   rrh, f g uf g4tr,.    J.
-rnbg j in J

(109)
\,3   J

atr
J          Jbg]

/liAfg
and   tr/j is assumed to be constant for all ultrafine groups in the cor-

responding fine groups.

k. Elastic Scattering Matrix

For non-Legendre materials,

Afg
-mbg vj 'Grnjfg

(110)
u elK-+K+1   =  0 g  \e]/j-j+1'

where j is the last fine group in broad group K.

If m is hydrogen,

/H  fgAE  - *f  Feir/·(Hbg   - -K  .1            J ,                           (111)
elj-K - 0 g jin J J+l

E.

/w lfg
where 8EK is the energy width of broad group K, Felr,/ is average

elastic removal cross section of the fine group j due to hydrogen, and
Ej+1 is the lower energy of fine group j.

For Legendre materials in an ultrafine-group problem
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r        r     *rnufg Aufg
L              L         u elj-*kpj-mbg k in K j in J

(112)Gell-K 0bg
3

where c is given in Eq. 63.
Tnufg

e lj -*k

If IOPT is greater than 3, the code also generates the Pl
scattering matrix

r      r     imufg T
ufg-» g k in K j in J

(113)
L               L        c e lj-k J J

Cell-K =

nnufg
where allj-k was also used in Eq. 87.

For hydrogen in an ultrafine-group problem,

-
- 0ufg-Hbg AEK -

E j+1   +   c H(E·       j J
(114)oell-K = 0bg  2,  T as (Ej) ·-Ej-   s  J+1, E.-'

3 jinj - -  J+1

where Ej and Ej+1 are the upper and lower energies of ultrafine group j
in broad group J, and av is evaluated using Eqs. 43 and 44.

If IOPT > 3, for hydrogen,

- TUfg

I be fgEK, 1 CH(E.).EI.+1 + CH(E.  )  1)-
Hbg               J    - j+12sJE· s J+1 E3/21          kin K j in J    - (115)Gelj-K =

Jbg]

where teukf   is the energy width of ultrafine group  k.   For P 1  scattering by
hydrogen into the thermal group, 800 pseudo ultrafine groups k in the ther-
mal group are included.

The material m microscopic broad-group self-scattering
is obtained by subtracting from the transport cross section the sum of all
events that remove a neutron from the broad group. Therefore,
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-rnbg -mbg r -mbg -m-bg -m-bg rn bg
Celj-+J = atrJ  -   Celj-K - arl,PJ  - crl,aJ. - ainelj. : ·-

-In-bg -mbg -Ebg
- an,Znj  - acj - CfJ ' (116)

If the input option IOPT > 3, the code also generates an
bg

"a'nisotr.opic" self-scattering  in the broad group, a:plti     . This number,

when added to the sum of all events that remove a neutron from the group
yields the broad-group total cross section

F .m Tufg
Lij       V totj. j

(117)
3Trb g j in J
u totj     =        .      Jbg             '

where C tj was defined in Eq. 90.  Thus,

canism"g = 3Er-bg - r. 3mbg   - Jinbg - 3rnbg - Grnbg
ell ··+J totJ L elj-K n,PJ n,aj inelJ

K J

- «:2'. g - .=g - 31'k (118)

2. Program BGPONE

Program BGPONE calculates an ordinary Pl, broad-group real
and adjoint fundamental-mode spectrum utilizing homogenized macroscopic
broad-group cross sections generated inAVERl. BGPONE uses the same input
buckling data as used by program PONE and iterates on buckling to criti-

cality as described in Section III-C above. The resulting fluxes and buckling         1
differ somewhat from the results obtained in the PONE program because of
the treatment used to obtain the broad-group resonant capture and fission
cross sections.

For. BGPONE, if the user has not input thermal-group cross
sections, the code sets the thermal-group cross sections equal to the last
epithermal broad-group values.
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IV. MCZ..INPUT PREPARATION

Table III identifies the problem input items together with the
FORTRAN names and formats. Table IV gives the description and limita-
tions of the various input quantities.

TABLE  III. MC2 Input Format

Itern Variable Format

1 IDENT 12A6

2      IOPT, NOI, NOBG, NGEOM, NTHRM, NSORS, 10I6, E 12.5
IYOS,  NMIC,  NPUN,  NDE LU, DELUN

3      (CGB(I), I=1, NOBG+1) 6E 12.5

4 EPSABS, EPSINT, EPSTOT, RADP, RADC, 6E 12.5
AFAC

5      K T 1, K T 2, K T 3, K T4, K T S, K T 6, IA, KTFLUX 8I6

6 (NUCID(I), NELMO(I), ADEN(I), TEMP(I), A6, I6, 4E 12.5
FCONC(I), CCONC(I), I=1, NOI)

7*     (THC(I), THF(I), THNU(I), THTR(I), THNA(I), 6E 12.5
THNP(I), I=1, NOI), if NTHRM/0

8*       (PHIC(J), J=1, NINTC), if IYOS O 6E 12.5

9*       IBSQ, BSQ, BSQ2, EPS, if IYOS=0 I 1 2, 3E 1 2 . 5

*Conditional on Item 2 quantities.

TABLE IV. Definitions of Variables for MC2 Input

Variable Name Identification

IDENT Problem identification.

IOPT = 1    Pl fundamental-mode calculation.
=  2       Consistent B 1 fundamental-mode calculation for

isotropic neutronics.
= 3    Consistent Pl fundamental-mode calculation for

isotropic neutronics.
=  4       Consistent B 1 fundamental-mode calculation for

anisotropic neutronics.
= 5    Consistent Pl fundamental-mode calculation for

anistropic neutronics.

NOI Number of materials in the problem.
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TABLE IV. (Contd.)

Variable Name Identification

NOBG Number of epithermal broad groups desired in

final cross-section set.

NGEOM Fuel-pin geometry.
1    Slab.

2 Cylinder.

NTHRM >0 Read in thermal-group cross sections with prob-
lern data.

0    Code sets thermal fluxes and cross sections to
zero.

NSORS Library identification number for fission source.

IYOS >0 Input weighting spectrum with problem data.  If
IYOS > 0, fundamental-mode spectrum is not
generated.

NMIC 0 Calculate microscopic and macroscopic broad-
group cross sections.

>0 Broad-group cross sections not calculated.

NPUN =  1 Punch broad-group microscopic cross-section
information.

0 Avoids punching.

NDELU 1 All-fine-group problem.
2 Ultrafine-group problem.

DELUN Fine-group lethargy width. DELUN is restricted
as indicated in the text. DELUN is typically 0.25.

CGB(I) Broad-group energy boundaries in eV.  CGB(1) is
the upper energy limit of the highest energy group
(EMAX).  The last CGB is the energy interface
between the thermal group and the epithermal
groups (EMIN).  For an ultrafine-group problem,
EMIN must be greater than or equal to 0.41399 eV
for the present Legendre library. EMAX is also
restricted as indicated in the text. A suitable value
for EMAX is 107 eV.

EPSABS Resolved·resonances which produce a ca <: EPSABS
at the energy limits of an ultrafine group and do
not lie within the group are not included in the
effective ultrafine-group cross sections for that
group. EPSABS is typically 0.001 barn.
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TABLE IV. (Contd.)

Variable Name Identification

EPSINT Relative convergence criterion for integration to
generate ultrafine-group cross sections in the
resolved resonant region. EPSINT is typically
0.0005.

EPSTOT Resolvad resonances which produce an average
at <  EPSTOT  at the energy limits of an.ultrafine -
group and do not lie within the group are treated
as having a constant average value over the
group. EPSTOT is typically 0.5 barn.

RADP Radius of fuel pin if NGEOM = 2, half thickness
of fuel slab if NGEOM = 1, in cm.

RADC Radius of outer clad-coolant region if NGEOM = 2,
outer bound of clad-coolant region relative to
center of fuel slab if NGEOM =  1, in cm.

AFAC The constant a, used to improve the rational
approximation to the escape probability. AFAC is
typically 1.35.

KT 1 >0 Edit ultrafine-group average microscopic cross
sections summed over all contributing resonances
in the resolved resonance region. Also edit point
values of microscopic cross sections averaged
over Porter-Thomas distributions in the unresolved
resonance region.

KT2 >0 Edit ultrafine-group average microscopic cross
sections for each resonance in the resolved
resonance region.

KT3 >0 Edit microscopic fine-group average cross
sections computed from nonresonant linear
segment data.

KT4 >0 Edit homogenized macroscopic fine-group and
ultrafine-group average cross sections. Also edit
fission spectrum for fine groups.

KT5 >0 Edit for code-debugging purposes.

KT6 >0 Edit fine- and ultrafine-group fluxes for each

buckling iteration.
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TABLE IV. (Contd.)

Variable Name Identification

M >0 Edit ultrafine-group material macroscopic
elastic removal cross sections, elastic trans-

port cross sections, and elastic transfer cross
sections.

= 0     No edit of ultrafine-group elastic cross sections.

KTFLVX =1 1/E weighting spectrum used for fine-group
cross sections.

=  2 Constant weighting spectrum used for fine-group
cross sections.

= 3    E weighting spectrum used for fine -group cross
sections.

NUCID(I) Nuclide identification on library tape. The order
is arbitrary. Hydrogen is built into the code and

is designated by HYDRO.

NELMO(I) >0 Legendre treatment used for elastic scattering for
material NUCID(I). NELMO should be zero for
hydrogen.

ADEN(I) Atomic concentrations used to compute homoge-
nizedmacroscopic cross sections  for  use in funda -
mental mode calculations (atoms/cc x 10-24).

TEMP(I) Nuclide temperature (IK)

FCONC(I) Nuclide concentrations in fuel pin (atoms/cc x
10-24)

CCONC(I) Nuclide concentrations in outer region (atoms/cc x
10-24).

THC(I) Microscopic thermal-group capture cross section
for each material. If NTHRM E 0, omit.' -

THF(I) Microscopic thermal-group fission cross section
for each material. If NTHRM = 0, omit.

THNU(I) Number of neutrons emitted per fission in the
thermal gtoup for each material. If NTHRM = 0;
omit.

THTR(I) Microscopic thermal-group transport cross section
for each isotope. If NTHRM = 0, omit.

THNA(I) Microscopic thermal-group n,06 cross section for
each isotope. If NTHRM = 0, omit.

THNP(I) Microscopic thermal-group n,p cross section for
each isotope. If NTHRM = 0, omit.
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TAB LE IV. ·(Contd.)

Variable Name Identification

PHIC(I) Fine-group weighting spectrum.  If IYOS :=  0,
omit. NINTC values of PHIC(J) are supplied,
NINTC being the number   of fine groups   in  the'
problem. NINTC will be the closest integral
multiple of the fine-group lethargy width that
will fit between the lower and upper epithermal
energy bounds of the problem.

IBSQ > 0    Iterate on buckling to critical.

BSQ First guess on buckling.

BSQ2 Second guess on buckling if IBSQ > 0.

EPS Convergence on Ikeff -11, typically 0.0001.

The variable NPUN (Tables III and IV) controls the punching of cross
sections. Tables V and VIgive the format anddefinitions of the items punched.

TABLE V. Format of Cards Punched by MCZ

Item Variable Format

1 IDENT 12A6

2          NOBG                                                                                                I6

3     (CGB(Ktl),. K-1, NOBG), 0. 6E 12.5

4       (STR3(K), K=1, NOBGL O. 6E 12.5

5     NUCID(M), N2N(M), ADEN(M) A6, I6, E 12.5
6    (XC(M, K),XF(M, K), XTR(M, K), XNU(M, K), 6E 12.5/Z E 1 2.5

XIN(M, K), X2N(M,K), XNP(M, K), XNA(M, K), K=1,
NOBG), THC(M), THF(M), THTR(M), THNU(M),
0., 0., THNP(M), THNA(M)

7a ((XELT(M,K,KF),.KF=K, NOBG+1), K=1, NOBG) 6E 12.5

Ba   ((XINEL(M, K, KF), KF=K,·NOBG.), 0., K-1, NOBG) 6E 12.5

9a,b  ((XNZN(M, K,KF), KF=K, .NOBG), 0., K= 1, NOBG) 6E 12.5
loc (XANIS(M, K), (XlELT(M, K,KF), KF=K, NOBG+1), 6E 12.5

K=1, NOBG)

Items 5-10 are repeated for each material M.

aEach new value of K is started on a new card.
bpunched only if material M contains n,zn cross-section data on the
library tape, i.e., if NZN(M)   0.

cIterns punched if IOPT > 3 (see Table IV).
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TABLE VI. Definitions of Variables for Cards Punched by MCZ

Variable Name Identification

IDENT Problem identification card.

NOBG Number of epithermal broad groups.

CGB(K+1) Lower energy of broad group K.

STR3(K) Fission spectrum for broad group K.

NUCID(M) Material M identification.

N2N(M) If nonzero, material has n, 2n cross sections.

ADEN(M) Atom density for material M.

XC(M, K) Microscopic capture cross section, ac, for
material M and broad group K.

XF(M,K) Microscopic fission cross section, of, for
material M and broad group K..

XTR(M,K) Microscopic transport cross section, ctr' for
material M and broad group K.

XNU(M,K) Average number of neutrons per fission, v, for
material M and broad group K.

XIN(M,K) Microscopic inelastic cross section, Ginel' for

material M and broad group K.

X2N(M, K) Microscopic n,2n cross
section an, 2n'  for

material M and broad group K.

XNP(M,K) Microscopic n,p cross section, c . for nlaterial M
n,P.

and broad group K.

XNA(M,K) Microscopic n,a cross section an,06, for material M
and broad group K.

THC(M) Microscopic thermal-capture cross section for
material M.

THF(M) Microscopic thermal-fission cross section for
material M.

THTR(M) Microscopic thermal-transport cross section for
material M.

THNU(M) Average number of neutrons per fission in the thermal
group for material M.

THNP(M) Microscopic thermal n,p cross section for material M.
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TABLE VI. (C6ntd.)              '

Variable Name        · · Identification

THNA(M) Microscopic thermal n,a cross section for mate·rial M.

XELT(M, K, KF) Microscopic elastic transfer cross section,

Eel  (K  -* KF), from broad group  K to broad group KF
for nnaterial M.

XINEL(M,K,KF) Microstopic inelastic transfer cross sattioh, -
Z inel (K -* KF), from broad group K to broad. group KF
for material M.

XN2N(M,K, KF) 'Microscopic n,Zn transfer cross section,
E       ' (K· - KF), from broad group K to broad kroup KFn,zn

: for material M.

XANIS(M,K) Microscopic elastic transfer cross section,

Eel (K - K), from broad group K to broad group K
for anisotropic neutronics for material M.

XlELT(M,K, KF) Microscopic Pl elastic transfer cross section

E  l (K - KF) from broad group K to broad group KF
for rriaterial M.

' The  input for a sample problem is given in Appendix D; the output is
given in Appendix E.



56

V. INPUT PREPARATION FOR MCZ DATA LIBRARY

Table VII identifies the input items together with the FORTRAN
names and formats. Table VIII gives the description and limitations  of the
various quantities.

TABLE VLI. Formats for MC2 Data Library Input

Section Variables Fermat

1.    Table of NOMAT                                                                   I6
Contents (ILIST(I), I=1, NOMAT) 12A6

2. Resonance NID, IWR, IWF, NOI for first material. 6X, A6, 3I 12

Data SIGP, AMASS, AO, A 1, AZ, A3 for first
material. 6E 12.5
NUN, IFI, IS, ISK for first material. 4I 12

ABUN(1), ..., ABUN(IS) for first isotope
through last isotope in first material
that will be used in the unresolved
calculation. 6E 1 2.5

LST, NPT, AAA for first isotope in
first material with unresolved
paranneters. 2I 1 2, E 1 2.5

JST(1), JST(LST) for first through
last f state for first isotope in first
material that has unresolved
parameters. 2I 12

ES(1), ..., ES(NP) for first isotope in
first material that has unresolved
parameters. 6E 12.5

For first J state in first £ state in
first isotope in first material that
has unresolved pararneters.

GAMA, G, D, AMU, NUT 4E 1 2 . 5, I 1 2
GNO(1), ..., GNO(NP) 6E 12.5
GF(1), .-., GF(NP)a 6E 12.5

aSupplied if IFI = 1.

1
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TABLE VII. (Contd.)

Section Variables Format

2. Resonance For last J state in first f state in first
Data isotope in first material that has
(Contd.) unresolved parameters.

GAMA, G, D, AMU, NUT 4E12.5, IlZF
GNO(1), ..., GNO(NP) 6E 12.5
GF(1), ..., GF(NP)a 6E 12.5

For first J state in last Z state in first
isotope in first material that has
unresolved paranneters.

GAMA, G, D, AMU, NUT 4E 1 2 . 5, I 1 2
GNO(1), ..., GNO(NP) 6E 12.5
GF(1), ..v GF(NP)a 6E 12.5

For last J state in last f state in first
isotope in first material that has
unresolved parameters.

GAMA, G, D, AMU, NUT 4E 1 2 . 5, I 1 2
GNO( 1),  . . . , GNO(NP) 6E 12.5
GF(1), ..., GF(NP)a 6E 12.5

LST, NPT, AAA for last isotope in
first material that has unresolved
parameters. 2I 1 2, E 1 2.5

JST(1), JST(LST) for first through
last f state for last isotope in first
material that has unresolved
parameters. 2I 12

(Follow format given above for first
isotope in first material that has
unresolved material  for   data   in   thi s
range.)

GF(1), ..., GF(NP)a for last J state in
last f state in last isotope in first ma-
terial that has unresolved parameters. 6E 12.5
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TABLE VII. (Contd.)

Section Variables Format

2. Resonance NRGYS, MASSI, ABUND for first
Data isotope with resolved resonance

(Contd.) parameters in first rnaterial. 2I6, E 12:4

L, G, EN, GAMGAM, GAMN, GAF
for first resolved resonance in first
isotope in first material. I6, 5E 12.4

L, G, EN, GAMGAM, GAMN, GAF
for last resolved resonance in first

isotope in first material. I 6,    5E  1 2.4

NRGYS, MASSI, ABUND for last
isotope with resolved resonance
paranneters in first nlaterial. 2I6, E 12.4

L, G, EN, GAMGAM, GAMN, GAF
for last resolved resonance in last
isotope in first material. I6, 5E 12.4

NID, IWR, IWF, NOI for second
material. 6X, A6, 3I 12

Format specification,is same as for
first material and is repeated for all
following materials until resonance
information has been specified for
all materials.

3. Non- MATNO,, for· first material. A6
resonance
Data EMUO, AO, A 1, AZ, A3, XI for first·

material. 6E 12.5
(INS(K), K=1,8) 8I6

NC(K), (IFMT(I), I=1,9) for first
reaction type in first material. 6XI6, 9A6

(NS(I,K),- KMOD(I, K),..I- 1, INS(K))
for first reaction type in first
rrlaterial. 12I6
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TAB LE VII. (Contd.)

-

Section Variable Format

3. Non- EN(K, 1), SIG(K, 1), ..., EN(K,NT(K)),
resonance SIG(K,NT(K))b for first reaction type Variable format
Data in first material. IFMT
(Contd.)

NC(K), (IFMT(I), I=9) for last reaction
type in first material. 6XI6, 9A6

(NS(I, K), KMOD(I, K), I=1, INS(K))
for last reaction type in first
material. 12I6

EN(K, 1), SIG(K, 1), ..., EN(K,NT(K)),
SIG(K,NT(K))b for last reaction type
in first rnaterial. IFMT

MATTIO for second material. A6

Format specification is same as for
first material and is repeated for all
following materials until smooth data
have been specified for all materials.

4. Inelastic ID, NLEVLS, NSTAT, NTWON for
Scattering first material. A6, 3I6
and n, 2n
Data AMASS, ESTAT, THRESH for first

material. 3E 12.5

IR, EGAM for first resolved level
in first rrlaterial. I 1 2, E 1 2 . 5

(NIR(I), KT(I), I=1, IR) for first
resolved level in first material. 12I6

EIN(1), SIGIN(1), ..., EIN(NSl),
SIGIN(NS 1)c for first resolved level
in first rrlaterial. 6E 12.5

IR, EGAM for last resolved level in
first rnaterial. I 1 2, E 1 2 . 5

b             INS(K)
NT(K) = I NS(I, K).  If NT(K) is 0, this data is omitted.

I=1

1

C
IR

NSI  =   I   NIR(I)
I-1
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TABLE VII. (Contd.)

Section Variable Format

4. Inelastic (NIR(I), KT(I), I=1, IR) for last resolved

Scattering level in first material. 12I6
and n, 2n
Data EIN(1), SIGIN(1), ..., EIN(NSl),

SIGIN(NSI)c for last resolved level in
(Contd.) first material. 6E 12.5

IRl, IR2, IR3 for statistical calcu-
lation in first material. 3I6

(NST(I), KT(I), I=1, IRl) for statis-
tical calculation in first material
if NSTAT > 0. 12I6

ENT(1), SNT(1), ..., ENT(NSTl),
SNT(NSTl)d for statistical calcu-
lation in first material if NSTAT > 0. 6E 12.5

(NSD(I), KTD(I), I-1, IRZ) for
statistical calculation in first
material if NSTAT > 0. 12I6

END(1), SND(1), ..., END(NSD 1),
SND(NSD 1)e for statistical calcu-
lation in first material if NSTAT > 0. 6E 12.5

(NS2N(I), KT2N(I), I=1, IR3) for
n, 2n  calculation in first material
if NTWON > 0. 12I6

E 2NT(1), S2N(1), ..., E 2NT(NS2Nl),
SZN(NS2Nl)f for n, 2n calculation in
first material if NTWON > 0. 6E 12.5

d
IR 1

NSTl = I NST(I).
I=i

e
IR 2

NSD 1 = I NSD(I).
I=1

f

IR 3
NS2Nl = I NS2N(I).

I=i
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TABLE VII. (Contd.)

Section Variable Format

4. Inelastic ID, NLEVLS, NSTAT, NTWON for
Scattering second material. A6, 3I6
and n, 2n
Data
(Contd.) Format specification is same as for

first material and is repeated for all
following materials until inelastic
and n, 2n data have been specified for
all Inaterials.

5. Fission- NSPEC                                                                          I6

spectra
Data I, BETA, ALPHA, TAU for first

spectrum. I6, 6X, 3E 12.5

I, BETA, ALPHA, TAU for last
spectrum. I6, 6X, 3E 12.5

TABLE VIII. Definitions of Variables for MC2 Data Library Input

Name of Variable Definition

NOMAT Number of materials on the library.

ILIST(I) Identification of library materials.

NID Material identification.

IWR 1    Material has resolved-resonance parameters.
0   Material has no resolved-resonance parameters.

IWF = 1   Material is fissile, 0 otherwise.
0   Material is nonfissile.

NOI Number of isotopes that have resolved resonance
parameters.

SIG P Constant background scattering cross section,
barns.

AMASS Atomic mass number for material.

AO, Al, A2, A3 Coefficients in polynomial fit to data on F (E).

NUN 1    Material has unresolved-resonance parameters.
0    Material has no unresolved-resonance

parameters.
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TABLE VIII. (Contd.)

Name of Variable Definition

IFI = 1 Fissile isotopes.
= 0 Nonfissile isotopes.

IS                                  Number of isotopes in unresolved calculation, 54.

ISK Number of logical records in resonance data

ISK = IWR + 2

*NUNI  1+ I [i +   I   (,Alk,
IS l LST L JST JJ

where LST and JST.are defined below.

ABUN(I) Abundance of each isotope in unresolved
calculation.

LST Number of angular momentum states, f, con-

sidered in unresolved calculation, 52.

NPT Number of energypoints at which unreselved

calculation is done,.525.

AAA ka/ E, where k is the wave number, a is the.
nuclear radius, and E is the energy.

JST(I) Number of channel spin states, J, associated
with each angular momentum state,  64.

ES(I) Energies at which unresolved calculation is to
be done, in eV, and in order of increasing
energy.

GAMA Average radiation width, eV.

G Statistical factor.

D Average spacing, eV.

AMU Number of degrees of freedom in neutron-width

distribution, 1 or 2.

NUT Number of degrees of freedom in fission-width

distribution, 1, 2, 3, or 4.

GNO Average reduced neutron width.

GF Average fission width, eV:

NRGYS Number of resolved resonances for an isotope.
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TAB LE VIII. (Contd.)

Name of Variable Definition

MASSI Mass of isotope.

ABUND Abundance associated with each isotope with
resolved resonance parameters.

L Identification number (optional).

G Statistical factor, g.
EN Energy at resolved resonance peak, eV.

GAMGAM Resolved-resonance radiation width, eV.

GAMN Resolved-resonance neutron width, eV.

GAF Resolved-resonance fission width, eV.

MATNO Material identification.

EMUO Average cosine of*the scattering angle in

laboratory systennfor isotropic scattering
in the cm system (2/3A).

XI Average logarithmic energy loss per collision

for isotropic scattering in the center-of-mass
system.

INS(I) Number of interpolation regions associated with
reaction Type I.

NC(I)   0    Energies on cards are in MeV.
= 0   Energies are in eV.

IFMT(I) Variable format field used for reading data for
an individual reaction.

NS(J,I) Number of coordinate pairs associated with
reaction Type I and interpolation range J.

KMOD( J, I)
-

Flag indicating type of interpolation to be used
for reaction Type I in interpolation range J:

= 1    1n E vs log C;
= 2    1n E vs G;
=  3      Evs a.

EN(K, J) Energy coordinate associated with a particular
energy point J, for a given reaction, K.  The
reaction types included are:  K = l, as; K = 2,
iT;       K        =        3,      c  inel;       K        =        4,     a f;       K         -        5,        ac;       K        =        6,

Gn,zn; K  =  7, an,p; K  =  8, an,a. Energies Inust
be in order of increasing energy, in eV or MeV.
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TABLE VIII. (Contd.)

Name of Variable Definition

SIG(K,J) Cross-section coordinate associated with a

particular energy point J, for a given reaction,
K. Cross sections must be in barns.

ID Material identification.

NLEVLS Number of resolved levels for inelastic

scattering in a particular material.

NSTAT >0 Indicates that data for a statistical calcu-

lation of inelastic scattering are included.

NTWON >0 Indicates that data for n,2n scatterink are·
included.

AMASS Atomic mass for material.

ESTAT Energy, in eV, at which a statistical calculation

for inelastic scattering begins.

THRESH Energy, in eV, at which a statistical calculation

for n.,2n scattering begins.

IR Number of interpolation regions for resolved

inelastic scattering.

EGAM Energy of gamma ray, in eV, which is emitted

when a particular resolved level is excited.

NIR(I) Number of coordinate pairs associated with the
data for a particular resolved level for inelastic

scattering in a given material and for inter-

polation region I.

KT(I) Type of interpolation rule to be used for inter-

polation region I:
=1           ln   E   v s l n a;
= 2   ln E vs c;
= 3   E vs c.

EIN(K) Energy coordinate associated with a particular
resolved inelastic level. Energies must be in
order of increasing energy and in eV.

SIGIN(K) Cross-section coordinate associated with a

particular resolved inelastic level. Cross
section must be in barns.

IRl Number of interpolation regions for unresolved

inelastic scattering nuclear ternperatures.
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TAB LE VIII. (Contd.)

Name of Variable . Definition

IR2 Number of interpolation regions for inelastic

scattering data for unresolved calculation.

IR3 Number of interpolation regions for n, 2n nuclear

ternperatures.

NST(I) Number of energy points associated with the
data for nuclear temperature for unresolved
inelastic scattering, for interpolation region I.

KT(I) Same  as KT(I) above.

ENT(K) Energy coordinate associated with data for
nuclear temperature in inelastic scattering.
Energies must be in order of increasing energy
and in eV.

SNT(K) Temperature coordinate associated with data
for a statistical calculation of inelastic scatte'ring.
Temperatures must be in MeV.

NSD(I) Number of points associated with the data
describing the graph of the difference between
total inelastic cross section, and the sum of
contribution due to the resolved levels for
interpolation region I.

KTD(I) Type of interpolation to be used for the data
describing the difference between the total
inelastic cross section and the sum of resolved
levels for interpolation region I:

1           1n   E   vs    1 n  c;
2   1n E vs C;
3   E. vs c.

END(K) Energy coordinate associated with data describing
the difference between total inelastic cross section,
and the sum of resolved levels. Energies must
be in order of increasing energy and in eV.

SND(K) Cross-section coordinate associated with data
describing the difference between total inelastic
cross section, and the sum of resolved levels.

NS2N(I) Number of points associated with the nuclear
temperature data for the n,2n reaction:for
interpolation region I.
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TABLE VIII. (Contd.)

Name of Variable Definition

KT2N(I) Type of interpolation to be used for the n,2n ,.
nuclear temperature data for interpolation
region I:

= 1   1n E vs ln T;
= 2   1n E vs T;
=3 E vs T.

E 2NT(K) Energy coordinate associated with data for a
statistical calculation of the n,2n reaction.

Energies must be in order of increasing energy
and  in  e V.

S2N(K) Temperature coordinate associated with data
for a statistical calculation of the n,2n reaction.
Temperatures must be in MeV.

NSPEC Number of fission spectra in library.

I Identification number for a particular fission
spectrum.

BETA 1
ALPHA  Parameters in generalized fission spectrum:
TAU  J

/ E   -E/TAUf(E) = ALPHA I        e\TAU2/

/ AE -E/BETA
+  (1  -  ALPHA / e

1 7T BETA3

The code listing for the library program is given in Appendix G.
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APPENDIX A

Program Details of Overlay 2

Overlay 2 is concerned with the calculation of the unresolved and
resolved resonant capture and fission cross sections as described in
Section III-A.

The J integrals in the unresolved resonance calculation are
evaluated by breaking the infinite interval into two finite intervals plus
a remainder term. In particular, the code assumes

r-          9           dx    =    t"4         9           ax  +      ( 44
9 dx + remainder, (Al)

1 11/+B V/+B V/+B
JO               0                12814

where E is given in Eq. 11 and

1    fls. tan- 1 (200  / B \1. (A2)rennainder =
« (1  +  B) l 2 \ 4 1/ 1 + B/J

The two integrals in Eq. Al are evaluated using 16-point Gaussian
quadrature.

The integrations over the chi-squared distributions use a method
similar to that in the ERIC-2 code, 10-point integration being used for one17

or two degrees of freedom in the neutron-width distribution, and five-point

integration for one to four degrees of freedom in the fission-width
distributions.

Values of zi are determined such that

rzi+1
(A3)Pn(x) dx  = .  ,Jzi -

where Pn is the chi-squared distribution of order n, and N is 10 for the
neutron-width distributions (n = 1,2) and five for the fission-width distribu-

tions (n = 1,2,3,4). N-1 points zi are involved, besides the points zo =0
and   z          =     00.N

Within each interval zi, zi+1, average values for x are determined
using

rzi+1
(A4)xi +1     =    N 11 xPn(x) dx.

Jzi
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The code then assumes that

f%

    f(x)Pn(x) dx = - F   f(xi).                                       (A5)i=1

Tables IX and X list the values of xi used in the code.

TABLE IX. Values of xi Used for Integration of Neutron-width
Distributions with One or Two Degrees of Freedom

Degrees of Freedom, n Degrees of Freedom, n

Index, i      1 2 Index, i      1           2

1 0.00525430 0.0517550        6 0.574320 0.800477
2 0.0371740 0.163089         7 0.879486 1.05263
3 0.103133 0.288398         8 1.33502 1.39297
4 0.207850 0,431720         9 2.10558 1.91582
5 0.359875 0.599144 10 4.39230 3.30400

TABLE X. Values of xi Used for Integration of Fission-width Distributions
with One, Two, Three, or Four Degrees of Freedom

Degrees of Freedom, n

Index, i          1              2             3             4

1 0.0212093 0.107400 0.189269 0.254966
2 0.155477 0.360070 0.476304 0.549072
3 0.467072 0.699863 0.793185 0.842565
4 1.10710 1.22312 1.23576 1.23075
5 3.24914 2.60955 2.30575 2.12265

In the resolved resonant region, the integrals in Eq. 24 are evaluated
18using the Romberg integration algorithm. Since this part of the code is

quite time-consuming, the code is selective,in regard to which of the reso-
nances to include in each grbup-integration interval. Only those resonances
are included which produce a Ca or at (resonant) at the upper group boundary
greater than the input test criterion EPSABS, or which lie within the group
in question.

Subroutine RESRES has a limit of 16 built in for the Romberg inte-
gration order. Any group that does not converge at this order will be
flagged with an error message, and the code will continue using the uncon-
verged results for that group. Dense metal compositions being evaluated
using an all-fine-group option have been observed to exhibit this difficulty.
In this case, use of ultrafine groups, rather than fine groups, has not only
assured convergence, but has reduced the time to execute RESRES by as
much as a factor of two.
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APPENDIX B

Program Details of Overlay 4

The present Legendre-coefficient library has been arbitrarily set up
with a high energy limit (ESTART) of 10 MeV corresponding to a lethargy
of 0. The coefficients are on the library tape in the center-of-mass system.
The lower energy limit of the Legendre library is at an energy correspond-
ing to a lethargy of 17.   The data are tabulated in order of decreasing energy
at values corresponding to a lethargy increment of 1/120 resulting in 2041
energy points.

The current Legendre library is made up of a Table of Contents
followed by 33 blocks of data as shown in Fig.  10. The Table of Contents

One record Table of Contents

Three records for each material Data Block 1

One record for each material Data Block 2

One record for each material Data Block 33

Fig. 10. Legendre-coefficient Tape Structure
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(Fig. 11) contains (1) MATLS, the number of materials in the library;
(2) LEVLS, the number of energy levels of data; (3) ESTART, energy at
the top of the Legendre-library data; (4) NPASS, the number of blocks of
data to follow; and (5) MANY1(I), the number of energy points of informa-
tion in each of these blocks, I.

MATLS Nunnber of rnaterials

LEVLS Number of energy levels

ESTART Energy at top of Legendre-library data                             .,

NPASS Number· of blocks of data
Fig. 11

MANY1(1) Number of energy.points in Block 1 Table-of-contents Structure on
Legendre-coefficient Tape

MANY1(2) Number of energy points in Block 2

MANY1(NPASS) Number of energy points in Block NPASS

The first data block (Fig. 12) is made up of three records for each
material. The first of the records contains the material identification
number. The second lists the elements of the transformation matrix for
conversion from center-of-mass to the laboratory system16 followed by
the atomic weight of the material. The third record consists of the first
20 Legendre expansion coefficients for MANY1(1) energy points starting
at energy ESTART. Three similar records appear for each material.
MANY1(1) for the current Legendre library tape has a value of 121.

The remaining NPASS-1 blocks  of data are made up  of two records,
each consisting of the material identification and the first 20 Legendre
expansion coefficients BO(I), Bl(I), B2(I),..., and B 19(I) for the next
MANY1(I) energy points, for each material. Figure 13 illustrates Block 2
on the current Legendre-library tape where MANY1(2) through MANY1(33)
have a value  of 61. ·Figure 14 shows the structure of Block 33  on the  cur-
rent library tape.

The Legendre-coefficient library has been structured in the format
* described above in order to effect an economy of storage demanded by the

vast amount of data handled.  This is achieved in Overlay 4 by calculating
the elastic scattering cross sections, elastic transport cross sections, and
fluxes in a series of passes through the group structure involved until the
calculation has been completed for all groups. The program thus works
its way through the groups calculating first the elastic scattering, removal,
and transport cross sections for a small number of groups, then the fluxes
for these groups, and repeating this procedure until all groups are exhausted.

This procedure will be described here in detail.
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Record 1 Material identilication, Material 1

-1                                                                  :
U
11

-1U                  .Elements of transformation vector trom center-ot-mass to laboratory system, Material 1
12                                                              .,

Record 2

ui,19

A Atomic weight, Material 1

80111 First-order expansion coefficient, energy level 1, Material 1

BillI Second-order expansion coellicient, energy level 1, Material 1

82(11 Third-order expansion coefficient, energy level 1, Material 1

819(11 Twentieth-order expansion coeflicient, energy level 1, Material 1

Record 3

8011211 First-order expansion coefficient, energy level 121, Material 1

81(1211 Second-order expansion coefficient, energy level 121, Material 1

82(1211 Third-order expansion coefficient, energy level 121, Material 1

- ...

819(1211 Twentieth-oider expansion·coefficient, energy level 121, Material 1

Record 3°MATIS-2 Material identification, Material MATLS

r.

4
U

11                                                 ..l
-1U                   Elements of transformation vector from center-of-mass to laboratory system, Material MATLS
12

Record 3°MATLS-1

UI,19

A Atomic weight, Material MATLS

BO(11 First-order expansion coefficient, energy level 1, Material MATLS

B1(11 Second-order expansion coefficient, energy level 1. Material MATLS

82(11 Third-order expansion coefficient, energy level 1, Material MATLS

819(11 Twentieth-order expansion coefficient, energy level 1, Material MATLS

Record 3•MATLS

BO(1211 First-order expansion coefficient, energy level 121, Material MATLS

81(121) Second-order expansion coefficient, energy level 121, Material MATLS

82(1211 Third-order expansion coefficient, energy level 121, Material MATLS

81911211 Twentieth-order expansion coefficient, energy level 121, Material MATLS

Fig. 12. Data Block 1 on Legendre-coefficient Tape
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Record 1 MATI D Material identification, Material 1

80(121) First-order expansion coefficient, energy level 121, Material 1

81(121) Second-order expansion coefficient, energy level 121, Material 1

82(121) Third-order expansion coefficient, energy level 121, Material 1

819(121) Twentieth-order expansion coefficient, energy level 121, Material 1

Record 2                           :

BO(181) First-order expansion coefficient, energy level 181, Material 1

Bl(181) Second-order expansion coefficient, energy level 181, Material 1

82(181) Third-order expansion coefficient, energy level 181, Material 1

819(181) Twentieth-order expansion coefficient, energy level 181, Material 1

Record 2'MATLS-1 MATID Material identification, Material MATLS

80(121) First-order expansion coefficient, energy level 121, Material MATLS

81(121) Second-order expansion coefficient, energy level 121, Material MATLS

82(121) Third-order expansion coefficient, energy level 121, Material MATLS

819(121) Twentieth-order expansion coefficient, energy level 121, Material MATLS

BO(181) First-order expansion coefficient, energy level 181, Material MATLS

81(1811 Second-order expansion coefficient, energy level 181, Material MATLS

82(181) Third-order expansion coefficient, energy level 181, Material MATLS

819(181) Twentieth-order expansion coefficient, energy level 181, Material MATLS

Fig. 13. Data Block 2 on Legendre-coefficient Tape
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Record 1 . MAT I D Material identification, Material 1

80(1981) First-order expansion coefficient, energy level 1981, Material 1

Bl(1981) Second-order expansion coefficient, energy level 1981, Material 1

82(1981) Third-order expansion coefficient,. energy level 1981, Material 1

819(1981) Twentieth-order expansion coefficient, energy level 1981, Material 1              '

Record 2

BO(2041) First-order expansion coefficient, energy level 2041, Material 1

Bl(2041) Second-order expansion coefficient, energy level 2041, Material 1

82(2041) Third-order expansion coefficient, energy level 2041, Material 1

819(2041) Twentieth-order expansion coefficient, energy level 2041, Material 1

Rec6rd 2°MATLS-1 MATID Material identification, Materiai MATLS

80(19811 First-order expansion coefficient, energy level 1981, Material MATLS

Bl(1981) Second-order expansion coefficient, energy level 1981, Material MATLS

82(1981) Third-order expansion coefficient, energy level 1981, Material MATLS

819(1981) Twentieth-order expansion coefficient, energy level 1981, Material MATLS

80(2041) First-order expansion coefficient, energy level 2041, Material MATLS

Bl(2041) Second-order expansion coefficient, energy level 2041, Material MATLS

82(2041) Third-order expansion coefficient, energy level 2041, Material MATLS

819(2041) Twentieth-order expansion coefficient, energy level 2041, Material MATLS

Fig. 14. Data Block 33 on Legendre-coefficient Tape
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Overlay 4 is made up of three routines: CONTROL2, ALRAGO, and
PONE. CONTROL2 controls the logical flow between ALRAGO and PONE.
ALRAGO calculates the elastic scattering, elastic removal, and elastic
transport cross sections for specified groups for each of the materials in
the problem for which Legendre coefficients are available.  PONE cal-
culates the fundamental-mode flux for a specified number of groups.

Initially in CONTROL2, the Legendre coefficients for those  mate -
rials used in the problem are transferred from the library tape (logical
unit 9) to a scratch tape (logical unit 5) in the same format as Data Block 1
through Data Block n, modified to the extent that the coefficients,  BO,  Bl,
B2, ..., B 19, for each energy level constitute an individual record.  The
number of blocks, n, transferred to tape 5 is determined by comparing
the number of ultrafine groups in the problem between EMIN and ESTART
with 2040, the total available number of groups of data on the Legendre
coefficient library.  If they are equal, this implies that EMIN (an input
quantity) lies at a lethargy of 17, and all 33 data blocks are transferred
to tape 5 for each material in the problem.  If they are not equal, the
number of blocks of data required to be transferred is calculated from

NPASS =                   60
r(ultrafine groups between ESTART and EMIN) - 11

where the brackets,denote integer arithmetic.  In this manner, the number
of blocks put onto tape 5 will be that which most nearly corresponds to
the number of ultrafine groups contained in the number of fine groups in
the problem from ESTART to EMIN.  Thus, the last block may not all be
used if only one fine group is needed to fill out the bottom of the problem.

To illustrate, consider the following example.  Let EMAX be at
a lethargy of zero, or an energy of 10 MeV.  Let EMIN be the minimum
energy desired and have a value such that a choice of a quarter lethargy
width for fine groups results in 51 fine groups between EMAX and EMIN.
Let NDELU, the number of ultrafine groups per fine group, be 30.  The
group structure  will then appear  as  in  Fig.  15.   Note that the ultrafine
group indexing is relative to ESTART.  For this example, the number of
blocks  of data to be transferred onto tape  5 is  25. The entire 60 ultrafine
groups of Data Block 25 are transferred, even though only the first 30 are
necessary  for the calculation. Blocks   26  thr ough  33   are not required  and
therefore are not transferred from tape 10 onto tape 5.

Having obtained a working tape containing the Legendre coefficients
necessary in the problem, CONTROL2 proceeds to step its way through
the required cross sections and the fundamental-mode flux. First, for an
ultrafine-group problem, the value of KMINS, the index of the first fine

group below ESTART, is calculated.  PONE is then entered with KMIN
and KEND set to 1 and KMINS - 1, respectively. This obtains the
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fundamental-mode flux for the fine groups above the Legendre coefficient
region, if any. Normally EMAX = ESTART so that KMINS = 1.  If an all-
fine -group problem is involved,  KEND is set equal  to the number  of fine
groups in the problem and no further flux calculation is needed.  For an
ultrafine calculation, however, CONTROL2 sets up NPASS successive
entries to ALRAGO and PONE to complete one iteration of a search for
critical buckling. This procedure is repeated until convergence on the
buckling is obtained as described earlier in Section III-C.

Data Fine Ultrafine
Block Group Groups

EMAX =
' ESTART, 10 MeV1         1-30

(U = 0)
2        31-60

1 1
3        61-90

4        91-120-

{   6    '                    1 2 1-1 5 0151-180

3       < 7     
  181.2108       211-240

4       f 9    
   241-270

lio 271-300

23      f47     13
81-1410

l 48 1411-1440

24       49     1
441-1470

l50 1471-1500

· 25      f 51 1501-1530 EMIN (U = 12.75)

l 52 1531-1560

Fig. 15. Group Structure for Legendre-coefficient Ultrafine-group Treatment

For the example, KMINS has a value  of 1. NPASS,  for the example,
is 25.  For the first of the 25 passes through ALRAGO and PONE, cross
sections and fluxes for ultrafine groups 1-120 (fine groups 1-4) are calcu-
lated.  For the second through 24th passes, ultrafine groups 121-180
through 1441-1500.are calculated.  The 25th pass completes the calculation
for the remaining fine group, 51 (corresponding to ultrafine groups
1501-1530).

Subroutine ALRAGO calculates the elastic scattering, elastic
removal, and elastic transport cross sections for the ultrafine groups
contained in fine groups KMIN to KEND. The array for storage of the
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elastic scattering matrix, BSIGET, has arbitrarily been assigned dimension
limits of 120 ultrafine groups by 54 ultrafine groups of down-scattering
(120,54). Table XI shows, for various light eletnents, the maximum energy
loss per elastic collision in ultrafine groups based on the lethargy width of
the current Legendre-coefficient library. The value 54 limits the Legendre
treatment to materials of at least mass 9.

TAB LE XI. Number of Ultrafine Groups Scattered by Various Masses

Element Atomic Weight Number of Ultrafine Groups Scattereda

Sodium 23 20.8827

Oxygen 16 30.0391
Carbon             12                          40.0930
Beryllium 9 53.5544
Lithiurn 7 69.0437
Helium 4 122.5985

aUltrafine -group lethargy width is 1/120.

In general, if the calculation involves N ultrafine groups in one
pass, the dimension limit of the first subscript of BSIGET must be 2N.
2N groups are required because of the necessity of obtaining the scattering
source from higher. groups in any pass. The elastic scattering matrix for
the current pass is stored in N of the 2N storage block, and the scattering
matrix that will be used in the next pass is stored in the remaining N
locations.  N must be at least 54, the maximum permissible number of down-
scatter groups.  N has been chosen to be 60, and the dimension limit on
BSIGET is therefore 120. The restric"tion that KEND - KMIN + 1 divide
60 integrally allows the choices listed earlier for DELUN, the fine-group
lethargy width. The storage arrangement for elastic removal, BSIGER,
and elastic transport, BTSIGT, is basically the same as for BSIGET without
the second subscript, so the explanation for BSIGET also applies to these.

ALRAGO is entered with fine-group limits KMIN and KEND. These
are set up in the program to be the fine-group limits corresponding to the
number of ultrafine groups to be calculated in each pass through ALRAGO.
There are 120 ultrafine groups for the first pass and 60 for each subsequent
pass; for the last pass, any multiple of NDELU as is required to end up at
EMIN. The number of the current pass through ALRAGO is denoted by the
variable MORE, and the number of ultrafine groups to be calculated in pass
MORE is MANY. The region (i.e., which of the two 60 locations) inthe
120-location block of storage to be utilized in pass MORE is picked out by
starting at the value IS and doing the calculation until IS + MANY - 1.  IS
starts  out with a value  of  1 for the first two passes and alternates on sub -
sequent passes as 61, 1, 61, etc.
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MANY 1(I) ultrafine groups of data appear for each material for
block I on tape 5, even though for the last pass, MANY may be less than
MANY 1(NPASS). To allow this possibility, the variable NUSANS,  the  dif-
ference between MANY 1(I) and MANY, is introduced.  For each material,
on each pass, if a nonzero value of NUSANS is encountered, NUSANS records
on tape 5 are skipped to advance to the Legendre coefficients for the next
rnaterial.

PONE calculates the fundamental-mode flux for fine groups KMIN
to KEND.  If KMIN is less than KMINS, the pass through PONE is one in
which there are only fine groups.  If KMIN is greater than or equal to
KMINS, all ultrafine-group fluxes corresponding to groups KMIN to KEND
are obtained. The number of the pass through the groups is MORE, as in
ALRAGO, and the first ultrafine group in fine group KMIN is JFKS
(relative to ESTART). As the routine works through from fine group
KMIN to KEND, the variables JFKS and JFKL refer to the first and last
ultrafine group of the current fine group.  The last ultrafine group in any
current pass is JENDl.  As PONE calculates the flux in ultrafine group
JFK (which has a range of JFKS to JFKL for each fine group), the index J
of the elastic transport and elastic removal cross sections BTSIGT and
BSIGER, which picks the correct value out of the 120-length array, is cal-
culated as JFK-NSH2.  NSH2 is initially zero and is incremented by 120 on
each even-numbered pass.  In the calculation of the scattering source for
group JFK (ranging from JFKS to JFKL for each fine group), if JL is the
actual ultrafine group from which elastic scattering occurs, the index to
pick the correct BSIGET out of the 120-length array is JL - NW 1*60, where
NWl is either Nl or N2 depending on whether JL is less than or greater than
or equal to the initial JFKS of the current pass.  Nl is calculated as
2*[(MORE - 1)/2] and N2 as 2*[MORE/2], where MORE is the number of the
current pass and the brackets denote integer arithmetic.  If JL is less than
JFKS, NWl is set equal to Nl.  If JL is greater than or equal to JFKS,
NWl is set equal to N2.
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APPENDIX C

Logical Tape Usage

Table XII lists the logical tapes used by MC2 and describes the tape
contents. The names of the subprograms involved with each logical tape
are also listed for reference.

TABLE XII. Description of Logical Tapes .

Logical
Tape Written by Read by Description of Contents

2a UNRES, FIGERO; FIGERO; FIGERO; Binary, unresolved resonance cross
ALRAGO;AVERl OGARLA;AVERl sections; ufg-resolved resonant

Ca; Legendre coefficient derived
microscopic cross sections; re-
solved resonances cross sections.

a
3 RESRES,FIGERO, AVERl.. Binary, resolved resonance cross

INSCAT sections; unresolved resonance
" cross sections, smooth nonresonant

quantities; inelastic and n, 2n
matrices.

a4 SOURCE;ALRAGO; CONTROL2; . Binary, ultrafine-group fission
AVERl ALRAGO;AVER;' spectrum; Legendre-coefficient-

AVERl derived macroscopic cross sec-
tions; broad-group microscopic
cross sections.

58 CONTROL2;AVERI ALRAGO;AVERl Binary, Legendre-coefficient li-
brary; broad-group microscopic

1 · cross sections.
a ·6       DRIVER;UNRES;                  . - BCD, output information.

RESRES;CONTROL 1;
FIGERO;SIGAVC;
INSCAT,SOURCE;                                            1
CONTROL2;ALRAGO;
OGARLA;AVER;
AVERl                                        

   ·,

a b7 User DRIVER; CONTROLZ BCD, input information. .
gc Libraryd DRIVER;UNRES; Binary, table of real and imaginary

INSCAT;SOURCE; parts of the W function, library
CONTROL2 data, Legendre-coefficient data.

23c                   -                               -                 .Binary MCZ overlay program tape

50a OGARLA AVERl Legendre-coefficient-derived
,microscopic cross section

aWorking tapes during a run, to 6e released after run is completed.
bLoaded from cards supplied by user.
cpermanent tapes to be mounted before each run and saved for future use.
dThe library tape is prepared in advance and may be updated from time to time.

The library tape 9 is prepared off line by merging three main cate-
gories onto the single library tape. The first category consists of the W
table prepared by the program listed in Appendix H. The second category
contains the cross-section data prepared by the library program listed in
Appendix G. Section V of this report describes the input format for the
library program.  The last category of tape 9 contains the Legeridre-.
coefficient data as described in Appendix B.
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APPENDIX ·D

Listing of Sample Problem Input

The following is a listing -of the BCD input deck for .a sample prob-
lem involving five materials, 21 epithermal groups, and an ordinary Pl
fundamental-mode spectrum calculation involving a buckling iteration
to criticality. The material designations correspond to the library gener -
ated from tape  102  of the Evaluated Nuclear Data File.(ENDF /B): supplied
bythe Brookhaven National Laboratory. Code-test options. 1, 2, 3., 4, and 6
have been selected to display various internal print selections.  For
brevity, the card-punch option is not selected.

TEST PROB„ ALL FINE GROUP, LDBRARY FROM ENDFVB TAPE 102 OF 2/23/67
1     5    21     2     0  1047     0     0     0»    1 .25

10. •6 36.7 -5 22.3 •5 13,5 *5 82,5 *4 50, •4

30, •4 18, •4 11, •4 67, *3 41, *3 25,      .3
15, •3 91. *2 43, *2 26, -2 20,4 *2 12,3 .2
960. 583. 275. 85,755
,001 .0005       ,5

1       1       1       1                1                2
NA '23 .0123 '900, ,0123
PU239 ,0012 900. ,0012
U 238 ,0108 900. ,0108
PU24n .no04 900. ,0004
FE' .011 900• ,011

1 0, ,00005 ,0001
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APPENDIX E

Listing of Sample Problem Output

The listing given is the output for the problem specified in
Appendix D. Since the library data used were an early test release of

ENDF/8 data, the numbers resulting in the problem should be considered
useful only from the standpoint of code testing.  Thus, for example, the
divide check indicated for subroutine INSCAT  is.due  to: inadequacies  in
the library data and not due to a coding error.



TEST ·PROB., ALL FINE GROUP, LIBRARY FROM ENDF/8 TAPE 102 OF 2/23/67

REVISED BROAD :GROUP BOUNDARIES BY ENERGY AND LETHARGY

DESIRED ENERGY ACTUAL ENEROY USED
_ DESIRED-_LETHARGY -   -  _   _ $-C-7-UAL-LETHARGl.-9-SfD_

0 10,00000000+006 -          .10,00000000+006....                 .00,00-0.000.00.00.0.0..__.....,_.....O.0...0.0.0.00.00.0£00..0.-_..........   ......_.......

1 :36.'70000000•005 36.78794412*005 10.02393431-001 10.00000000-001
'2 22..30000000*005 22.31301602*005 15.00583508-001 15.00000000-001
3 13,50000000+005 13.53352832+005 20.02480501-001. 20.00000000-001
4 82.50000000*004 82,08499862*004 24.94956986-001 25,00000000-001
3 50.00000000*004 49,78706837•004 29,95732274-001 30,00000000-001
,6 :30,00000000+004 30,19738342*004 .. 39.06557897.001 35.,00000000-001
7 18,00000000+004 18.31563889*004 40.17383521-001 40,00000000-001
,8 11,00000000+004 11,10899654*004 45.09860006-001 45,00000000-001
9 .67.00000000+003 67.37946999•003 50,05647753-001 50,00000000.001

10 41.00000000•003 40•86771438*003 ·54.96768305•001 55,00000000-001
11 )25.00000000*003 24.78752177+003 59.91464547-001 60,00000000•001
12 15.00000000*003 15.03439193*003 '65.02290171-001 65.0000.0000•001
13 '91.00000000*002 91.18819656•002 70.02065959-001 70,00000000-001
14 43,00000000•002 43.07425406+002 77.51725349-001 77,50000000-001
15 '26.00000000*002 26,12585573+002 82•54828927-001 82,50000000-001'
16 '20,40000000*002 20.34683690*002 84.97390564-001 85,00000000•001
17 12.30000000•002 12,34098041+002 90,03326203-001 90.00000000-001
.18 96,00000000•001 96,11165206+001 92,51162366-001 92.50000000-001
19 ,58,·30000000•001 58.29466373*001 97.49908464-001 97.50000000-001
20 27,50000000•001 27,53644935+001 10.50132455*000 10,50000000*000
21 85;75500000*000 , 78,89324827*000 . 11.66660126•000 11.75000000*000
'22 00.000000000000 00.00000000*000

:GROUP 'DELTA ·U DELTAE
1 10.00000000-001 63.21205588•005
2 ·50.00000000-002 14.47492810•005
4 50.00000000-002:- 87'.79487692.004
4 50.00000000-002 53.25028461*004
5 50,00000000-002 32.29793026.004
6 50,00000000.002 19,58968494•004
7 50,00000000-002 11,88174493.004
·8 ,50,00000000-002 72.06642350*003
'9 50.00000000-002 43.71049539*603    ... .  ..._- ..
10 ·50.00000000-002 26.51175561*903
11 .·50.00000000-002 16.08019262•003
12 ·50,00000000-002 97,53129837•002
13 50.00000000-002 59.15572274•002
14 75.00000000-002 48.11394250*002
15 :50.00000000-002 . 16.94839833•002
16 '25.00000000-002 57.79018828•001
17 ;50.00000000-002 80.05856493*001
18 :25,00000000-002 27.29815203*001 ..       . . . _   ..........._..
19 ·50.00000000-002 37.81698833•001
20 75.00000000-002 30.75821438*001
21 12.50000000-001 19._64712452•001
22                                 78,89324827•000

EPSILON SIGMAS 1.0000-003 EPSILON SIGMA GAR=.5.0000,004 EPSILON.. SIGMA. T*  5,0000. 001'
GEOMETRY, 2 SOURCE TYPEn1047 PIN RADIUS•-0.0000•000 COOLANT RADIUS=.0.0000*000 As-0.0000*000
THERMAL OPTI,ON= 0 SPECTRUM INPUT 0  MICROSCOPIC CROSS SECTIONS 0 PUNCH OPTION  0
NUMBER OF ULTRA FINE GROUPS PER FINE GROUP=. 1 ULTRA FINE .GROUP. LETHARGY. WIDTH•.2.500-00•001 FINE GROUP WEIGHTING OPTION  . 2
FUNDAMENTAL MODE OPTIONs  1

00
»-



FE .0 1.10000000-002 9.00000000•002 1.10000000•002 «-0.00000000•000
U 238 -0 1.08000000-002 9.00000000*nn, 1.08nnOnooroD2 1·•n.nootnnn,Ioinno
PU239              -0 1.20000000-003 9.00000000•002 1.20000000•003, '  ' i •0.000'00000•00'0
PU240 ..0 4.00000000-004 9.00000000•002 4.00000000•004' ·In'.00000000•000
NA 23 -0 1.23000000:002 .9.00000000•002 1.23000000•002 | .".0000"Oan.000

·ELAPSED TIME IN OVEELAY 1.05590.004MS

TIME SPENT IN PROGRAM AREA NO. 1 WAS 7.090*0609ECONDS

MAT. NOU 238 2 L STATES 6 E POINTS
3,92000•003 9.99443-001 0.00090•000 8.02221e002
8.00000•003 7,76529.001 0.00000*000 1.12173-001
1.20000•004 6.84162-001 0,00000•000 1.12721-001
2,00000*004 5.62811.001 0.00000•000 1.10282•001
3.50000•004 4.27633.001 0.00000•090 1.06775-091
5,00000•004 3.46640-001 0,00000•000 1.01335-001

TIME SPENT IN PROGRAM AREA NO. 2 WAS 4.286•000SECONDS

MAT. NOP0239 1 L STATES 16 E POINTS
3.00000•002 7,49517*000 1.11636•001 8.81088-002
6.00000•002 5,44220*000 8,16463•090 6.78178.002
1.00000*003 4,13217•000 6.36625+000 5.37343-002
1.50000•003 3.25693*000 5.17965+000 4.14006-002
2,50000•003 2,37343*000 3.97188•090 8.55622-OQ3
3,·50000*003 1.87511•000

'

3.30907•000 1.02903-002
5,00000*003 1,45428*000 2.71895*000 1.93061-002
8,00000•003 1.02570*000 2.11608•090 1.84033-002
1.·30000*004 6.99137-001 1,64943•000 1.52666.002
2.00000*004 4.85035-001 1,34360•000 1.25768-002
3,00000•004 3.34355-001 1.12937•090 1.03798,002
4,00000•004 2.52140-001 1.00998•000 9.01845-003
5,00000•004 2.01075-001 9.28254•001 7.80070-003
6.00000•004 1.66611-001 8,66593-001 7.33246•003
8.00000•004 1.25072-001 7,67226-061 6.43541-003
1.00000•005 9.89384-002 7.02583-001 5.76659-003

TIME SPENT IN PROGRAM AREA NO. 2 WAS 2.407*001SECONDS



MAT, NOPU240 2 L STATES 14 E POINTS
6,85000*002 4,04129*COO 6.00002-002 1.83785-002
8.00000•082 3,68522*.or __..._6...8 43.5. Z•.00.2.... ...  1._7.4 165210.e2.-.

1,00000•003 3,21958+000 6.16721-002 1*61149-002
2,00000•003 2,22957*60: 7.09437-002 8,94523"003
4,00000•003 1,433.05*00 0... . -_... 8..5304460.02_....._._._5.46263.-003
6.00000•003 1,26824*400 9.43746 002 7.09848-003
8,00000*003 1.02552+006 1.00582-001 6.87686-003
1,00000t10-4 --9-1.111.1  9.(.Ill_...__.-_.1...03.0.96.7.0.01_   . .   .....6-*_5 Z.7-4.Z. .0 03......_ .-
1,50000*004 7,79163-001 1.06347-001 5.99307-003
2,00000*004 6,81164-,01 1.05520.001 5,62676-003
2.5000 0.10_04__...__-6.,-0.7.0.9.1.=40.1._____.._1.._0.59_6 2 E.00.1.....___._3..38 5 0 4-20.03
3,00000*004 5,51646.Col 1.02587•001 5,21564-003
3,50000•004 5,02313-u01 1.09629•001 5,09030-003
4.000nn•no4 4 . 6473.6.etill...-.-.---. 1.·051111 001...--  .-.-.....4.*-9-9120. •-0.0.3-.--,

TIME SPENT IN PROGRAM AREA NO. 2 WAS 3.361+BOlSECONDS

340          5         1        65         2         2         1         1         1         1
1 7,88932*001 1,01301•002

PU239 9,6000+001 9.4209+Oon A.01AY+nnl A.n187*nrl  2.ARRP.an,   7
PU239 9,9000*001 6,7353*000 8.0187+001 8.0187*001 2,8898-001   7
0 238 1,0270+002 3,3428*001 8,0187*001 8.0187*001 2,8858.001   7
PU239 1.0300*002 8.0320.001 A.9107+001 A.n187*n01 2.8898.901 7
PU240 1,0490•002  8.3153*000  8,0187+001  8.0187*001  2,8858-001   7
PU239 1,0540•002 9,5076,001 8.0187•001 8,0187*001 2,8858-0:1   7
PO 239 1.0680+002 R . 0860•8 01_  A-Al A.7-*0-01_,8.*.01.81*nnt 9.RAFA..r, 1 7
PU240 1,0560*000 4,9546.002 8.0173*001 8.0173*001 2,8858.001   8
PU239 1,0930+001 1,1529•002 8.0173*001 8,0173*001 2,8858-001   8
PU239 1.5500•001 5.8243.002___8...11.1-Z310-01__8...0113*nni 1.RASP-:inl  A
U'238  2,1000*001 5.3324.002 8,0173+001 8,0173*001 2,8858.001  8
PU239 2,2200*001 1.3456.002 8.0173*001 8.0173*001 2.8858-001   8
U 238 3.6700*001      2.4966.0al.-_-8.* U.113*0.01_,_8.._0113•nni 2.RACR.0(11 A
PU240 3,8310+001  1,5159•001  8.0173*001  8.0173*001  2,8858.001   8
PU239 4,1400+001 1,0061•001 8,0173*001 8,0173•001 2,8858-001   8
PU240 4.1650*001 P.0 644.0 0-1-_8+017.3-*001_-8+0113*001. 9,AAFF-,91   A
PU239 4,4500*001  5,4630•002  8.0173+001  8,0173•001  2,8858•001   8
PU239 4,7600+001 .2.4224.002 8,0173*001 8,0173+001 2,8858-001   8
PU239 4.9850+001  1.3464.nni  8,n,71.001 A.017T*001 0,AA5A-001   A
PU239 5,0220*001 .4,8685.002 8,0173*001 8 d 173*001 2,8858-001 8
PU239 5,2600-001 1,7087.001 8,0173+001 8.0173*001 2.8858.001 8
PU239 5,5790*001 1.8968.no, 8,n 173•001 A,0173*001 9,ARVA-Ont   A
PU239 5,7600*001  1.2418.001  .8,0173+001  8.0173+001  2,8858.001   8
PU239 5,8000+001  8.9803*002  8,0173•001  8.0173*001  .2,8858.001   8
PU239 5.9390*001 1.7216.804 8, Al 77*nol 8.0173*nol 9. A A 5 A . a n 4   A

PU239 6,1100*001 :2,0552.001  8,0173+001  8.0173*001  2,8858•001   8
PU239 6,3400+001  6,3773.002  8.0173+001  8.0173*001  2,8858•001   8
Eli 239 6,5960*001 2.9839.nal__8+0113•901 8,01.71•091 0,RA58-001   8
U 238 6,6200*001 8,94529001 8.0173*001 8,0173*001  2,8858.001   8
PU240 6,6590*001 ·2,2379*000 8,0173*001 8.0173•001 2,8858.001 8
21!240 7, 275 0+n n 1 1,8773*nno 8 :M'rioll  A,0173*001  9,AA5A-001   A
PU239 7,4310+001 4,3923.001 8.0173*001 8,0173*001  2,8858.001   8
PU239 :8,2000*001  4,9367*000  8.0173*001  8,0173•001  2,8858.001   8
2-u239   8,53no+001  5,8774*nnO  8,0179*001 ·A,017T+001' 2,RA59-001   8
PU239 8,5600•001 ·4,4227*001 8.0173*001 8,0173•001 2,8858.001 8
PU239 9,7600*001  7,3003•000  8,0173+001  8,0173*001  2,8858-001  .8
EL1239 1  , n i p n.n 02--1+Za82*.0..0-0--8.-0.123*444..8-4413)W 4--2, R A B A-9 0 1           8

PU239 1,1040+002 5.3670.002 8,0173*001 8,0173*001 2,8858•001   8
PU239 1,1610•002  6,6647.002  :8,0173*001  8,0173•001  2,8858.001   .8
U_238 1,1. A g n.0 0.2--5-*_822-0*0·04-8-.-0-17-3**0·1--8 rol-7-344-1-2,8858.0 0 1             8

PU239 1,1890*002 4,36273001 8.0173+001 8.0173•001 2,8858.001   8
PU239 1,2100•002 5,1938.002 8,0173+001 8.0173*001 2,8856-001 8                              Co

Lo



PU240 1,2150-002 3,1080.001 8,0173*001 8.0173•001 :2,8858.001 8
PU239 1,2630•002 3,0236.002 8,0173*001 8.0173*001 2,8858.001   8
PU239 1.2760*002 6.0962.003 A.9171*nnl 8.0173*Ant  2.RABA.onl   A
PU239 1,3190*002 1.0295.001 8,0173+001 8,0173•001 -2.8858•001   8
PU239 1,3380•002 3.0534.002 8,0173*001 8,0173•001  2,8858-001   8
PU240 1.3530•002 1.6757.001 8,0171+nnl 8.0173*ont 9.8898.001 ·A
PU239 1,4320*002  3,7400.002  8.01730001  8.0173•001  2,8858•001   8
PU239 1,4630*002 4,9162.002  8,0173*001  8.0173•001  2,8858.001   8
PU240 1.5180•002 6,0053.007 A.0171*nni 8..0173*nni 9.8898.Pot A
PU239 1,5700•002  3,4818.002  8,0173*001  8,0173•001  2,8858-001   8
PU239 1,6090*002  5,2725.003  8.0173•001  8,0173•001  2,8858.001  ,8
PU239 1.6440•002 6,2280.009 A.0173+001 8.0173•001· 2.8898.001 .8
PU239 1,7050*002  5,7785.003  8,0173+001  8.0173•001  2,8858-001   8
PU239 1,8510*002 6,2681•003 8.0173*001 8,0173*001 2,8858-001   8
U 238 1.8960•002 1.4842.004 A.0171+Onl -A-nl73*nol 9.AARA.nnt   A
PU239 1,9510*002  1,7640.002  8,0173+001  8.0173*001  2,8858•001   8
PU239 2,0360*002 1,6672•002 8,C173•001 8.0173•001 .2,8858.001   8
PU239 2,6180*002 9.6168.00) R.017r*nol A.n173*nnt 0,RAvip-On,   A
PU239 2,7520•002 7,9889.003 8.0173*001 8,0173•001  2,8898-001   8
PU24O 2,8790•002  6.8663.002  8.0173•001  8.0173•001  2,8858•001   8
NA 23 2,8500*003  7.5514.801 A.nl7f*nnl A.n173*nnt 9.RA<A.nnt   A
PU239 7,5210-001  4.61152*000  8.0173*001  8.0173•001  2,8858-001   '9
U 238 8,1100*001 7,6071/001 8,0173*001 8.0173•001 2,8858•0019
0 238 8.9900*001 1.3328*001 A.017,+Rnl R.n173•nnl 2.ARqA.Ant   9

PU240 9,0700•001 7,5506*002 8,0173+001 8,0173•001  2,8858.001   9
PU239 9,0900•001  4,5245*001  8.0173*001  8.0173•001  2,8898•001   9
PU240 9.2500+001 3.8183*009 A.n177.nnl R,n173*001 2.RARB.Onl 0
PU239 9,5500+001  1,5301*001 8,0173*001 8,0173*001 2,8898-001   9

FE O:00000•000 O,00000*000 U 238 1,56232+000 O.00000•000 pU239 1,88174.000 2•22515.001
PU240 1:43482•001 7,148A7.nnA NA 23 9,41 RA4.AnT 0,onnnO.noi

340        17         1        74         2         2         1         1         1         1
2 1,01301•002 1,30073*002

PU239 1.3190*002- 9.0997*non 7.1417*nnl 7.1417•Ont  M.RASS.nnl   7
PU239 1,3380*002  4,0171.001  7,1417*001  7,1417•001  2,8858.001   7
PU240 1,3530*002  1,5858*000  7.1417+001  7,1417•001  2,8858.001   '7
PU239 1.3540•002__2-LiA.0-b_009 7.1447*nnt 7.1417*Ant 9.AR<".Unt   7
PU239 1,3680*002 1,6378*001 7,1417+001 7,1417*001 2,8858-001 '7
PU239 1,4320*002 1,5374.001 7,1417•001 7.1417•001 2,8858-001   7
PU239 1.4630*009 1.6988.nal 7,1417*001 7.1417*nal 2.RAQP.001   7
PU239 1,4940*002  2,3249.002  7.1417*001  7,1417*001  2.8858-001   7
PU24O 1,5180*002 1,65830001 7.1417•001 7,1417*001 2,8858-001   7
PU239 1,5700*002 A.2521.002 7,1417•001 7,1417*001 2,AA,A.001   7
PU239 1,6090*002 1,14150002 7,1417•001 7.1417*001  2,8858.joi   7
PU240 1,6280*002 7.4358.002 7.1417*001 7,1417*001 2,8858•001   7
PU239 1.6440+002 1.2588•nni 7.1417*001 7,1417*nnl O.RARA.001   7
PU239 1,6690+002 2,4140.002 7,1417•001 7,1417*001 2,8858-001   7
PU240 1,7020+002 6,9717.002 7,1417*001 7,1417.001 2,8858.001   7
PU239 1.7050*nOM 1.0979.nng 7,1417*001 7.1417*nnl ' RA50-001   7
PU239 1,8510*002  9.7083•003  7,1417•001  7.1417*001  2.8858.001   7
PU240 1,8610+002  5,2959.002  7.1417*001  7,1417•001  2,8858.001   7
U 238 1.8960*009  2.2119.an, 7.1417*001 7,1417*001 M.RA R.001 7
PU239 1,9510•002 2,5221.002 7,1417*001 7,1417•001 2,8858.001   7
PU239 1,9920*002 6,7868.003 7.1417+001 7,1417*001 2,8858•Col   7
PU239 2.0360*002 2.2977.002 7.1417*001 7,1417.001 3,AAqm,lnt   7
U 238 2,0860*002 5,0463.002 7,1417+001 7.1417*001 2.8858-001 7
PU239 2,6180*002 1,0581.002 7.1417-001 7.1417•001 2,8858.001   7
PU239 2.7520+009 8.5560.009 7.1417*001 7.1417*001 9.RASR.On,   7
PU240 2,8790*002  7,1945,002  7.1417+001  7.1417•001  2,8858•001   7
PU239 1,5500*001 2.4919,003 7,1423*001 7.1423*001 2,8858-001   8
U 238 3,67nn*nol R,6971.n02 7,1423•001 7,1423*001 2:8850-001   8
PU240 3,8310+001 5,1670.002 7.1423+001 7.1423•001 2,8858.001   8
PU239 4,1400•001 3,2768,002 7.1423*001 7,1423•001 2,8858.001   8



PU240 4,1650*001 6,6974,002 7.1423*001 7.1423•001  2,8858.001   8
PU239 4,7600*001  7,0726.003  7,1423*001  7,1423*001  2,8858-001   8
PU239 5 . 26 n 0* 0 0 1 4.4580*An, 7,1421*001 '·1423.001 2,8A9A-001   A
PU239 5,7600•001 2,8027,002 7,1423*001 7,1423+001  2,8858-001   8
PU239 5,8000*001  1,9998.002 7.1423•001 7,1423*001  2,8858.001   8
PU239 5,9390*001 3.6477.002 7,142f*nol 7.1423+nni 9.RARA.Aol   A
PU239 6,1100*001  4,0758.002  7,1423+001  7.1423+001  2,8858.001   8
PU239 6,5960•001 4,6182.002 7,1423*001 7,1423*081 2.8858•001   8
0.238 6.6200*001 1.3638IO04 7.140,*nni 7.1423*091 9.ARSAmn:11 R
PU240 6,6590*001  3,3274.001  7.1423*001  7,1423*001  2,8858.001   8
PU240 7,2750•001 1,5386.Ooi 7,1423+001 7,1423*001 2,8898.001   8
PU239 7.4310*001 2.7478.0_07 7.14.3.nnl 7.1423*nnt' 2.8898.001   R
PU239 7.5210•001 '2.3748.001 7,1423+001 7.1423*001 2,8858-001 8
U 238 8,1100*001 2.1394.002 7.1423*001 7,1423*001 2,8898.001   8
PU239 8.2nno*(101 2+151.5anno 7,14OY*nni 7.1423*001  0·RARA-001   A
PU239 8,5300*001  4,7856.002  7,1423+001  7,1423•001  2,8858-001   8
PU239   8,5600•001  5,2042.002  7.1423*001  7.1423•001  2,8858.001   8
PU240   9.0700.001 3.3147.004 7.1497+nnl 7.1423*nnl 2.RA,Pennl   A
00239 9,0900*001 6,6078.002 7.1423*001 '7.1423•001 2,8858-001   8
PU240 9,2500•001  8,9995.002 7.1423+001 7,1423*001' 2,8858.001 8
PU239 1.2630•002 7.8846*001 7.1491*nnl  ·7.1423•nnl  P.RAKA.nni   .A
PU239 1,2760•002 6,1587*000 7.1423•001 7,1423*001· 2,8858.001 8
NA 23 2,85000003 6,0356.001 7,1423+001 7.1423•001 .2,8858.001   8
PU239   9.5900•001  4.5336.00.  7.1497*001 7.1421*001 2.RA8A.ont   O
PU239 9,6000*001 .1,6168.001 7,1423*001 7.1423*001  2,8858•001   9
PU239 ·9,7600•001 4,5152•002 7,1423*001 7,1423*001 2.8898•001   9
PU239   9.9000*001  3.5367.001  7.1497.nnt  7.142,*not  O,RA8B.Pnl   ·Q
PU239 1,0120•002  6,3717.001  7,1423+001  7.1423•001  2,8858-001   9
U 238 1,0270•002 7,5120*001 7,1423*001  7,1423*001  2,8858-001   9
PU239   1,0300*002  2.5927*000  7.1491*nol  7.1493•nol· 9.AAQR.not   9
PU240 1,0490•002 5,6964*002 7.1423*001 7.1423•001 .2,8858•001   9
PU239 1,0540+002 ·5.3976*001 7,1423*001 7,1423•001  2,8858-001   9
PU239 1.0680+00.2 1.7233*002 7.1493+nnl 7.1493*nnl· 9.ARRA.nni .0
PU239 1,1040*002 7,1415*001 7.1423*001 7.1423•001 .2,8898-001   9
PU239 1,1610*002  1,9237*001  7.1423+001  7.1423•001  2,8858.001   ·9
U :238 1.1.690*002 9.2346*aol 7,1491*nnl 7.1423*091 9,AASP-001   0
PU239 1,1890*002 2,1297*002 7.1423*001 7,1423•001  2,8858•001   9
00239 1,2100*002 7.7436*001 7,1423+001  7.1423*001  2,8858-001   9
PU240 1.2150+002 6.4704*00$ 7,1421*nnl 7.1423.001 9.AARA.nnt Q
PU239 1,2340+002 1,2727*001 7,1423*001 7,1423•001' 2,8858-001 9

FE 0:00000•000 0•000000000 U 238 2,35194+000 8.00000•0:0 pu239 9.97698•000 1,60179*001
PU24O 1+7n77A•not "·67A16.006 NA 23 A,45O5n.onr O.00000*929

340         45         .1         98          2          2          1          1          1          1
3.1.30073•002 1,67017*002

Pu239   5,8nnn.nnl  1,IQ14.nn7  1,2444•002  1.2494*002  2,8858-001   1
PU24O   9,0700•001  8,9254.002  1,2400+002  1,2400•002  2,8898•001   2
PU239 9,0900*001 1.7552,002 1,2400*002 1.2400*002 2.8858•001   2
PU239 1,3190*nop  5,99124000  1:1533*002  1:153T•002  2,8858-COl   7
U 238 3,6700*001  6,4986.002  1,1530+002  1,1530*002  2,8858•001   8
PU239 5,7600*001  1,7194.002 1,1530*002 1,1530•002 2,8858•001   8
PU239 5,9:11011*riOt 2,1 189.11112 1,1530.002 1,19:10•002 2+8858-Col  A
PU239 6,1100*001 2,3881.002 1,1530+002 1,1530•002' 218858.001 8
PU239 6,5960•001 2,5128.002 1,1530*002 1.1530*002 2.8898-001 8
O ·238 6,6900*not 7,3912.nnp 1,15310*002 1,1510*002 2+8858-001 A
PU240 6,0590*001 .1,7915,001 1.1530+002 1.1530•002' 2,8858.001 8
PU240 7,2750•001 7,3616.002 1,1530+002 1.1530*002 2,8858.001   8
PU23g 7,5,ln.nal 1,n, 8.Anl 1,1530•002 1,15AO•002  2+8858-001   A
PU239 8,2000*001  1.0223.002  1.1530+002  1.1530+002  2,8858-001   8
PU239 8,5300•001 1,5661.002 1.1530+002 1.1530*002  2,8858.001   8
PU239 8,5*00.901  1,67Rl,002  1,1430.002  1,1530•002  2,8858-001   8
PU239 9,5900•001 7,0918.003 1,1530*002 1,1530*002 :2,8858.001 8
PU239 9,6000*001 2,3727.002 1,1530*002 1,1530•002  2.8858-001 8 00

Ln



00

PU239 9,7600*001  4.9449.003  1,1530•002  1,1530•002  2,8858-001 8 0-

PU239 9,9000*001  2,7293•002  1,1530+002  1,1530*002  2,8858.001   8
0 238 1.0270*002 5.9849.001 1.15,0*002 1.1510-*402 2.ARRI.Ont A
PU239   1,0300*002  1,8176.002  1.15 0*002  1,1530*002  2,8898-001  ·8
PU240 1,0490*002  5,0948.001  1,15 0+002  1,1530•002  2,8858.001   8
PU239 1.0540*002  6.9136.OOM  1.15 0*002  1·1510•00, .o,AAIR-081   A
PU239 1,0680*002 9,1598.002 1,15 0•002 1.1530•002  2.8858•001   8
PU239 1,1610-0025,6023.002 1,15 0+002  .1•1530•002  2.8858-001   8
U__238  1.1690*002 5.6916.001 1.15 n.nn, 1.151fl*nn, 7.ARQA.nfll  A
PU239 1,1890*002 6,2522.001 1,19 0•002 1,1530•002  2,8858-001   8
PU239 1,2100•002  .1,1261•001  1,15 0*002  1.1530•002  2.8858•001   8
PU240 1.2150•002 7.5482.001 1,15 n.nn2 1.1530*00' ·'·AAE;A„001   A
PU23g 1,2340•002 1,8119•002 1,15 0+002 1,1530•002  2,8858•001   8
PU239 1,2630•002 2,6175•001 1,15 0•002 1.1530•002  2,8858.901   8
U239- 1,2760*118, O.1404.809 1,15 9•902 1,15)niOO7 9,RA IR-901  A

PU239 1,3540*002 6.0172*000 1.15 0+002 1,1530•002  2,8858•001   8
PU240 1,5180•002 7.0128,002 1,15 0+002 1;1530*002 '2,8858-001  8
PU239 1.5700*002  3.2567+801  1.15 0•nnp  1·19,n.00'  D,ARMA.001   A

PU240 1,7020*002 .1.6674.000  1.15 0*002  1.1530•002  2,8898-001   8
PU239 1,7090•002.:2,3142.001 1,15 0•002 1.1530*002 2,8858-001  .8
PU239 1.7980•002 5.,3785.OBM 1,15 n+An, 1.1510*nn,· ·2.AR4Mmnni  R
PU239 1,7710•002  1,6130.001  1.15 0-002  1,1530•002  2,8858-001   8
PU239 1,7880•002  2.7848.002  1,15 0*002  1,1530•002  2,8858-001   8
PU239 1.8510•002  5.8313.002  1,15 0*002 1.19,n•00' 9.ARSM-001   A

PU240 1,8610*002  .3,0640•001  1,1530•002 .1.1530•002 :2.8858.001   ·8
U 238 1,8960*002  1,1379*000  1.1530*002  1,1530•002  2,8896-001   8
PU239 1.gn;110*na,  1.4107.On,  1,15,0•00.2  1.15: n.00,  2,BATI-ont   A

PU239   1,9510•002  1,1219•001  1.1530•002  1.1530•002  2,8898-001   8
PU239 1,9640*002  4,8658.002  1.1530•002  1,1530•002  2,8858-001   8
PU239 1.9920*002  2.7683.809  1.1510*nn2  1.1530*On9 ·0.AMrA.Ont   A
PU239 2,0360•002  8.5153.002  1,1530*002  1.1530*002  2,8858.001   8
U.238 2,0860•002  1,7659•001  1,1530•002  .1,1530•002 '2,8858-001   8
PU239 2.6180*002 ·2.4938.009  1.1530.On,  1·1510*00' ·M,AR,A-Onl   A
PU239 2,7520•002  1,9208•002  1.1530•002  1.1530•002 ·2,8858.001   8
PU240 2,8790•002  1,5S47.001  1,1530•002  1,1530•002  2,8858-001   8
NA 23 2.8500*003  8.8858.001  1,1530•002  1.153n*000  ',RAMB-001   A
PU239 1,3380*002  1,8084*002  1,1530*002  1:1530•002  2,8858.001   9
PU240   1.3530•002  7.7887.002  1,1530•002  1.1530•002  2,8858•001  '9
PU239 1.3680*00,  1.1973*an,  1,19rn•nO2  1:15)n*nne ·9.Angn-nni   0
PU239 1,4320*002  .1,5319*002  1.1530*002  1;1530•002 .2,8858.001   9
U .238 1,4570•002 3,8578*001 1.1530.002 1,1530*002- '2,8898•001  9
PU239 1.4630*002  2.4217.80,  1,1510•00,  1.15,n*An,  9,888A.onl   0
PU239 1,4800*002  7.3780*001  1,1530*002  1.1930*002  2,8898-001   9
PU239 .1,4940•002 5.9478*001 .1,1530*002 1.,1530•002 2,8858.001 ,9
PU239 1.6090•002 9,4956*Ogn 1.153n*noP 1.1530*nn, 2.8-898•,not 9

PU240 1,6280•002  5,7074*002  1.1530•002 .1.1530•002  2,8898-001   9
PU239 1,6440*002 .3.5256*002 1,1530*002 1,1530*002' -2,8858.001  9
0 238 1.6940*nOH 7.2000*not 1,15: 0•00' 1;19,n.002 2,BA9£.Ont ·0
PU239 1.6690*002 7,2285.001 111530*002 1,1530*002 2,8898.001 ·9

Fe O:00000•000 O•00000•000 U 238 9,89550-001 6.60000•000 .pU239 1.13318•001 1,74487•001

PU240 11709nn*081 O.Conon*000 NA MY 7:A8030-003    0.00005.790
340           93            1         110            2            2            1            1            1.1

4 1,67017•002 1,14454*002
U 238 1.0,70*00,  1.6236.801  1,?AfA•00'  1,2R%A•002 ·2*AR,A-Ont   3
PU239 1,6090.002 .1.1493.001  1,2858•002  1,2858•002  2,8858•001   3
PU24O 2,6090+002  5,8444.002  1,4165+002  1.4169•002 .2,8858.001   7
PU239 2.NAn.no, 6.9442•BnO 1,44*4*00' 1,41*4•042-_2+8858-ont  .7
PU239 2,6920*002 1,1274.002 1,4165*002 1.4165•002 2,8858-001 '7
PU239 5,7600•001  9,0478.003  1,4160+002  1,4160•002 -2,8858-001   8
PU239 5,8nno*001 a,4053.Mor 1,4160•00'  1,4f4 n.002--2+8858-001   A
PU239 6,1100-001 1,2247•002 1,4160+002 1.4160•002- ·2,8858•001  8
PU240 6,6590*001 8,7856.002 1.4160*002 .1.4160•002 2,8858-001 8



PU239 7,5210*001 4,84852002 1,4160+002 1.4160*002 2.8858-001   8
PU239 8,2000*001 4.2645,003 1,4160+002 1.4160+002 2,8858-001   8
PU239 8.5300+001 8.2507.001 1,416 G+.0.02_.-1 .4 1.6.0-*002. 2.88 58...6 01... · · . .8.--. ...- .-.--

PU239 9,6000*001 7,9028.003 1,4160+002 1.4160+002 2,8858-001   8
PU239 9,9000*001 8,4920,003 1.4160+002 1.4160+002 2.8858-001   8
21-24-0-_1.-019.00.00 2.. .. 1...344 4.001 1.4160+002_ 1,4160+00.2...2,.8858-0-01_ -_8
PU239 1,0540+002 1,8220.002 1.4160+002 1,4160*002 2,8858•001   8
PU239 1,1610*002 9,3543.003 1.4160+002 1,4160+002 2,8858-001   8
U 238 1.1690*007 9.0392.009 1 .41 Ar)*002...1...41601.0.02... .2,8852..0.01.  _.EL......._-...--..... .-,
PU239 1,1890+002 8,6139•002 1,4160+002 1.4160*062 2,8858-001   8
PU240 1,2150•002 8.2192.002 1,4160*002 1,4160*002 2,8858-001   8
£112.Jl__1 319.0-*_002__7..7.19_8 100.2.   .1...4 1 6 0+0 0 2-  -1.4.16.0*002...2.8858=001.---.8-.._--- -___---
PU240 1,3530*002 1.7308.001 1,4160+002 1.4160*002 2,8858-001   8
PU239 1,4320*002 8.2280.002 1.4160+002 1,4160*002 2,8858-JOi   8
PU239 1. 4 6 .1 n-n RL-1...i7 95 a a01-- .1.4 16 0 * 0.02  . . 1.. 41 6 0*0:2 --,2 . 8 8 5 8 • g al  - -  -8 - .-.. ---   ----

PU239 1,4940+002 3,2351•002 1.4160+002 1.4160+002 2,8858-101   8
PU240 1,5180*002  3,3206.001  1.4160+002  1.4160*092  2,8858-001   8
PU239 1.5700•007 :11.8808.001._4 .4160*002--1.* 4160+002 0,AA5P-'01   8
PU240 1,6280*002 1,2824*000 1,4160+002 1,4160•002 2,8858-901   8
PU239 1,6440*002 3,9410*000 1,4160+002 1,4160+002 2,8858-001   8
PU239 1. 8511*fLO.2...6,#54.0 * 08.0...   1,-4160*202._._1...418.0*.[1.62..  .2, .8.858, 111_-_-_
U 238 1,8960*002  8.6659*001  1.4160+002  1.4160*002  2.8858-001   8
NA 23 2,8500*003 9,9658.001 1.4160*002 1.4160*002 2.8858-001   8
U 238 1.6540*002 6.4000.nO.1.--1-+A,61+00' 1.4161*002 2.ARQP.061   0
PU239 1,6690*002  5,0911*Ooi  1,4161*002  1,4161*002  2,8858-001   9
PU240 1,7020*002 6,9194*002 i. 4161+002 1.4161+002 2,8858-001   9
PU239 1.7050.002 4.9444*000__.-1._41At+nop 1.4161*n,2 2.RASP-Ant   9
PU239   1,7580+002 5,7790*001 1.4161+002 1.4161*002 2,8858-001   9
PU239 1,7710+002 .2.0028*002 1.4161+002 1,4161*002 2.8858-001   9
PU239 1.7880*002 6.5124*001 1.4161*nni 1.4161•nAP  2.AASP-601   9
PU240 1,8610*002 9.0631*002 1.4161+002 1,4161*002 2,8898-Out   9
PU239 1,9510*002 4,3884*001 1,4161*002 1.4161*002 2,8858-001   9
PU239 1  . 9640*11 02_. 1.7.3.6.8.10.0.1- .1..4161* a)2 ..1..4161*402- .-2,885 Ee 0 0 1 .._ . .9.- ---·.  ...........- ---
PU239 1,9920*002 4,5121*001 1,4161*002 1,4161•002 2,8858-001   9
PU239 2,0360+002 7,0197*001 1,4161+002 1.4161•002 .2.8858.101   9
_EU2;11...2.2280*)02.-.7..0130•-002.__1_.-4161-*002....1-.41613 002-.-2 .8 8 5 8.0 0 1. _ .--9. .--.--..-------
PU239 2,3110•002 1.0340.001 1,4161+002 1.4161*002 2,8858.001 9
PU239 2,3400•002 7,6019.002 1,4161+002 1.4161*002 2,8858.001   9
0 238 2*374 n.nn, 1.6771.nnt 1,4161+009 1,4161*002 2,AA5P-Oct   0
PU239 2,3870•002 3,3009•002 1,4161*002 1.4161•002 2,8858.001 9
PU240 2,4000*002 7,3471.002 1,4161+002 1.4161+002 2,8858•001   9
PU239 2-*.926n*no, 2.9641.009 1,41Al•no, 1,4181:0002 2,RA58-ont   0
PU239 2,4850+002 5.8717.002 1.4161+002 1,4161*002 2.8858-001   9
PU239 2,5090*002 8,6990.002 1,4161+002 1.4161*002 2,8858-001   9
PU239 2.7230*002 4.3216*009 1.4161+nnP 1.4161•nn2  2•ARSA-nol   g
PU239 2,7520*002 4,6615.002 1.4161+002 1.4161*002 2,8858.001 9
PU240 2,8790+002 3,4269•001 1,4161*002 1.4161*002 2,8858.001   9
PU239 1.9030*002 1.8988+0 On 1.4161+An2 1.4161*nnp 9.AARB-101 10
PU239 2,0710*002  1,7295*002  1.4161+002  1,4161+002  2,8858-001  10
U 238 2,0860*002 7,7930*001 1,4161*002 1.4161*002 2,8858,001  10
PU239 2.1630*002 8.1588.001 1.4161+AnP 1.4161•nAP 2.8858.601  10

FE 0:00000*000 0·00000•000 U 238 1,16696*000 O.00000*000 PU239 5,67468•000 1,42120+001
PU240 1;13046•001 0.00000*000 NA 23 7,03765•003 O.00000*000

340 71         1       194         2         2         1         1         1         1
5.2,14454*002 :2,75364*032

PU239 6,1100•001 6,5875.003 1,8239+002 1.8239*002 2,8858-001   8
PU239 8,53nn*001 2·8998.nn, 1.8289*no' 1,A,19*007 2,RASA.001   A
PU239 9,6000*001 3,3509.003 1,8239+002 1,8239*002  2,8858-001   8
PU239 9,9000*001 3,5008.003 .1.8239+002 .1,8239+002  2,8858-001   8
PU239 1,31on*no' 1,9417.002 1,A239•002 1,8230*002  .2,8858-001   8
PU239 1,5700*002 3,1404.002 1,8239*002 1,8239*002  2,8858.001   8
PU239 1,6090*002 5.9431.003 1.8239+002 1.8239*002 2,8858.001 8                               (Do

-1



PU239 1,6440•002 8,5742.002 .1,8239*002 1.8239*002 .2,8858.001 8
PU240 1,7020•002 7,2942.002 1,8239+002 1,8239•002 2,8858-001   8
PU239 1.7050*002 1.1314.BOM 1,APTO.002 1,A,39*nno 9,RA<R.Ont   A
PU239 1,8910+002 3.0352.002 1,8239+002 1,8239*002 2,8858.001   8
PU240 1,8610*002 1.7888.001 1.8239+002 1,8239.002 .2,8898•001   8
U 238 1.8960*002 9.8640.001 1,8 2 39*n-0.2 1.#239.nop 2,AAKA.Anl   R
PU239 1,9030•002  1,3308*002  1,8239*002  1.8239•002  2,8858.001   8
PU239 1,9510+002 1.8062.001 1,8239+002 1,8239•002 2,8858-001   8
PU239 1.9640*002 9.1087.009 1.82TO.An, 1.8239•099 2.AR#A.Ant   A
PU239 1,9920*002  7,2617.002  1,8239*002  1.8239•002  2,8858-001   8
PU239 2,0360•002 4,0374.001 1.8239*002 1,8239*002 2,8858.001   8
PU239 2.0710*002 2.2389.001 1,Apro.nop 1·A„9*002 2*RA,A.Ont   R
PU239 2,6180-002  5,6051*000  1,8239+002  1.8239*002  2,8858.001   8
PU239 2,8250•002 5.1624.001 1.8239+002 1.8239.002 2,8858-001   8
PU240 2,8790*on, 1.4438.nno 1.A230.00'  1.AOTO*002  2,8AR,-onl   A
NA 23 2,8500-003 1,1747*000 1,8239*002 1.8239•002  2,8858•001   8
U 238 2.0860•002  2,0357*000  1,8239*002  1.8239•002  2,8858•001   9
PU239 2,1630*OOP 1.3752*002 1, A230*oop 1.8219*002 9'ARSA.001   0
PU239 2,2280•002 5,4652.001 1,8239+002 1.8239*002 2,8858.001   9
PU239 2,3110*002 :2,3011*002 1,8239*002 1,8239*002 2,8858-001   9
PU239 2.3400•002 1.9657•009 4.A230*nnp 1,8239*nn, 9.AR A.AOl 0
U 238 2,3740*002  9.1622*001  1.8239+002  1.8239•002  2,8858.001   9
PU239 2,4260+002 8.1238*001 1,8239+002 1.8239*002  2,8858-001   9
PU239 2.4850*000 1.9399*n 09 1.#230+002 1,A,19*002 2,RARA-001   Q
PU239 2,5090*002  2,9817*002  1.8239*002  1,8239•002  2,8852-001   9
PU240 2,6090•002 5,0829*002 1,8239+002 1.8239*002 2,8858-001   9
U 238 2.6390*00, 1.0848*nOt 1,AP:110+n O-2 1,A,Xe.nno  ,RAIR.Ont   Q
PU239 2,6920+002 2,1163*001 1,8239+002 1,8239*002  2,8858.001   9
U 238 2,7370•002 8,3309*001 1,82390002 1.8239.002 2,8858.001   9
PU239 2.7910*009 2.9974.001 1,R pro+nop 1.A,39*no, 9.ARKA.anl   Q
U 238 2,9110*002  1.2935.001  1,8239+002  1.8239•002  2,8859-001   9
PU239 2,9180*002 4,2369*002 1.8239+002 1,8239*002 2,8858•001   9
PU239 2.9600*002 2.1355.00, 1,A,10*no' 1.R,)9*002 2·RAMA-Onf o
PU239 2,9810+002 6.1820.002 1,8239*002 1,8239•002 .2,8858-001   9
PU239 2,3870*002 4.1308*001 1,8239+002 1.8239*002 2.8898-001  10
PU240 2,4000*nO2-__3*1487.nn, 1,A'30*00' 1,A,Tg*no2 2,RA9B-001  10
PU239 2,7230*002  2,5613*002  1,8239+002  1.8239•002  2,8858-001  10
PU23g 2,7520•002 2.7082*001 1,8239+002 1.8239+002 2.8898-001  10

FS n: OaD-0.10-0.0..- 0-•.0&0. .11*daa-_.-11.-23A 1,"3*RA-000 0.00000.909 PU239 8*1'190*000 1,21499*001
PU240 4;86241-000 0•00000•000 NA 23 6,44061-203 0.00000•000

340 112         1       132         2         2         1         1         1         1
6 2.75364•092 .3,51575*012                          ------·.---

PU240 3,6430*002 4,2305.001 2.5324+002 2.5324*002 2,8892-Sol   7
PU240 3,7250•002  9,1710•002  2,5324+002  2,5324•002  2,8852•001   7
PU240 4.Ogrn.no, 2.nAblinnl 2,ST24•00' 2.4194*002 2,BARA-got   7
PU239 2,6920•002 1,7490*001 2.5348+002 2.5348+002 2,8858-001   8
PU239 6,1100*001 4.1411.003 2,5346*002 2.5346*002 2.8858•001   9
PU239 1,319n.no' R,6708,aof 2,5346*-0-02--2,5346*002 2,8858-001   9
PU239 1,5700•002 1.0775.002 2.5346*002 2.5346+002 2,8858.001   9
PU239 1,7050•002 3.1658.003 2,5346*002 2,5346*002 2.8858•001   9
PU239 1,8510.nn, A.noig.nnr 2,5348.009 2,5346*002 0,8ASS-:01 0
U 238 1,8960•002  1,7139.001 2,5346+002 2.5346*002 2,8858-001   9
PU239 1,9510*002 2,5113.002 2.5346+002 2.5346+002 2,8858.001   9
PU239 2.0360•002 r.2821.On, 2,5346•00' 2.5.348*n02 9.RA58-(,ni   4
U 238 2,0860*002 9,1438.002 2.5346*002 2.5346•002 2,8858-001   9
U 238 2,3740•002 9,6652.002 2,5346*002 2.5346*002 2,8858•001   9
PO 239 2.4850*no, A,7802.0.a2--2,5346*000 2,5346*002 2,RAM-001   0
PU239 2,5090•002 1.6009,001 2,5346*002 2,5346•002 2,8858..Ul   9
PU240 2,6090*002 2.8033.001 2,5346*002 2.5346•002 2,8858.Col   9
PU239 2+6181*09 2 3.6143.Mnl 2.5346*002 3,5346*002 2,8858-001 0               --
PU239 2,7230*002 1.5059*000 2,5346+002 2,5346•002 2,8898-001   9
U 238 2,7370-002 2,5325*000 2,5346•002 2.5346•002 2,8858•001   9



PU239 2,8250•002 3.3019*002 :2.5346+002 2,5346-002  2,8858-001   9
PU240 2,8790*002 1.0368*003 2,5346*002 2.5346*002 '2,8858•001 9
PU240 3,2n9n.fln, .4,2953*OB2 2,5';46-002 2,5346*002 2,8858-001 9
0 '238 3,4790•002  7,2674*001  2.5346+002  2,5346•002  2,8858•001   9
NA 23 2,8500•003  1,5171.000 2,5346*002 2,5346*002 2,8858•001   9
PU239 2.7520*002 2.8718*001 9,534A•nn2 2.5.346•n.9 2*BA:in.Ong  1,0                                                -·
PU239   2,7910•002  1.4549*002  .2.5346+002  2.5346•002  2,8858-001  10
0 :238 :2,9110*002 9.6856+001 2,5346+002 2,5346•002  2,8858.001  10
PU239 2.9180*002  7.6760*800 9,534A+nn, 9.5346*00* 9.RASA.nni 10
PU239 2.9600•002 3,0856*001 2,5346*002 2.,5346•002 2,8858•001 10
PU239 2,9810*002  1,1887*002  2,5346*002  2,5346*002  2,8858•001  10
PU240 3.0530•002 2,5257*002 9.5346*n02 2.5346•nn, '9.RA-98.Ant 10
U 238 3,1110+002 3,5152*001 2,5346*002  2.5346•002 '2,8898•001  10
PU240 3,3840•002 2,1298*002  2.5348*002  2.5346*002. 2,8858.001  10
PU240 3.4630*002 3.Sn48.no, 0, STA Ainn, ?-53*A*no, 9.RAL#-Ant  to

FE 0:00000•000 O•0¢000-000 U 238 8,18952•001 O.00000•000 PU239 2.62045•000 2,66479•000
PU240 8:99304•000 0•00000•000 NA 23 5,98549.003 O.00000•000

340 112                  1 1 4 1 2                  2                  1                   1                  1                  1

7 3,53575•082 .4,5399900-2
NA 23  2,8500•003 2,0490*000 3,6096•002 3,6096*002 :2,8858-Col  .3
PU239 1.3 1 9 0*0 0 2      4.6225 • Cl.01...3*A-0.83*.0-02_.3.. 4.Q-83.*0*2__-2 .ARKA-001   A
PU239 2,6180*002 3,2643.002 3.4083*002 3,4083•002  2,8858-001   8
PU239 2,7520•002 3,9811•002 3.4083*002 3.4083•002 .2,8858•001   8
PU240 2.8790*002 5.0367.001 3.-AnAT+002 3-*-4083*nn, P.AA,P.,1111  R

PU240 3,3840*002 6.1788.002 3.4082*002 3.4082•002 .2,8858-001   9
PU240 3,4630•002 3,7383.001 3.4082+002 3.4082•002 2,8858-601   9
U 238 3.4790*(109 1.9382.nno 1,4AR?*002 3·*AnA'*002 2,RAIP.001  0
PU240 4,0530*002 5,2916*002 3.4082•002 3.4082*002 2,8858.001   9
PU240 4,4970*002  2.8983*002  3.4082*002  3.4082*002  2,8858.001   9
U 238 4.6330*00-2  6.3863.009  3,4nA?*OOP 3.&082•002 9.ARQA-Oi;1   0
PU240 3,6430*002 4,8577+002 3,4082+002 3.4082+002  2,8858-Dot  10
PU240 3,7250*002  3,1795*002  3,4082+002  3,4082•002  2,8858-001  10
0238 3.7690*00-2 3.4720*001 1,4089+nng 3*6082*nn, 9.ARRP.Ant  in
U.238   3,9760*002  9,0007*001  3,4082*002  3.4082*002  2,8898.001  10
U 238 4,1030+002  9.8329*001  3,4082*002  3.4082*002  2,8858-001  10
PU240 4.1850*002 7.8558.091_-3, 48Ao*nn2  3.4082*002  2,889B-001  10
U 238 4,3420*002  9,2983*001  3.4082+002  3.4082•002  2,8858-001  10
V 238 4,5420*002  5,4344*000  3,4082+002  3.4082+002 .2,8898•001  10

FR 11 T n Ooflo• 05*..._...*.*80£2*4*&----,U-238 0,479A4.001 0.00000'Ouc 01'239 2*2A151-004 li'694'-002
PU240 4199452•000 0-•00000*000 NA 23 6,01186-003 0.00000•000

340 139                 1             157                2                2                 1                1                -1                 1

8 4.53999*nn2 :5,82947•0,2
PU240 6,6620*002 1,5562.001 4,4897*002 4,4897*002 2,8858.001   8
PU239 1,3190•002 2.6522.003 4,4884*002 4.4884*002 2.8898-001   9
PU239 2.618Q*_002_ 1...0865.,0)2...4.488jL*002  4,4884*002  2,ARRA-Ont   0

PU24O 4,0530+002 2,3882.001 4,4884*002 4,4884*002 2,8898.001   9
U.238 5,9520*002 5.3363.001 4,4884*002 4.4884+002 2,8858-001   9
PU2*L_5+97_7-0.*.002.. 3..3,45•001.--4,4R84•092 4,4RA4*002 2,8850-001   9
NA 23 2,8500*003 2,4739*000 4,4884*002 4.4884*002 2,8858-001   9
W 238 4,5420•002 9.8394.000 4,4885*002 4.4885*002 2,8858-001  10
U   231-4330-*09.1.--7.8522*00.1...4.4885+002     4,4FIRS*002     9,8# 5A-001      10
PU240 4,6570*002 7.6228*001 4,4885*002 4.4885*002 2,8858.101  10
PU240 4,7310•002 7,8200*001 4,4885+002 4.4865*002 2,8858-001  10
U 238 4.7870*_012_.6,-0028*001...4,4.885*002.....4..4885*0.02_ -2,-8-858 -0.01.-  10         ---··-·---- .--.-. ·  .--.-
U 238 4,8890+002 1,2952*001 4.4885*002 4.4885*002 2,8858-001  10
PU240 4,9360*002  1.3517*002  4.4885+002  4.4885*002  2,8858-001  10
PU240 5,0020+00, 1.5217.no, 6:4AAS.002 4,4A85*007 9,AARP.:.ni 10
PU240 5,1350*002 3.8531*002 4.4885.002 4,4885*002 2.8858.001  10
U 238 5,3550*002 8,7427*001 4.4885+002 4.4885+002 2,8858-o Si  10
PU240 5.._*110* 0.02__3 .1102*002__4.,48 85-*002.   4.4885*0 u2.- -2-, 8 858 4 01 .-·10---- --·--·-·--
PU240 5,5350*002 3.0651*002 4,4885*002 4.4885•002 2,8858-001  10
U 238 5,5610*002 1.6993*001 4,4885+002 4,4885*002 2,8858-001 10                             En

\0



U 238 1,0230+003 7,2028+001 8.58:'8+002 8,5898*002 2,8858-001  11
U 238 1,0539•803 7.1670,001 8,58..8*002 8.58n8*002 2,8852.001  11
U 238 1.0183,10.0 3.-111.Aft91001..   8.5808+042._..8-.58.0-8*0.22--2,8.858asal.-...11-------..  .-   . . . . .....             -·-····-  -„.     ....···-······  ··---·      -·---------
U 238 1,1089•00,3 8,1765*001 8.58:8+002 8.58ne•002 2,8898-001 11
U 238 1,1315*003 2,7748+001 8.5808+002 8,5838+002 2,8858-Sol  11
-9  23<_... 1,1 Z76+003....7.,14.27*001 8.58:8+002-   8..58·18.0002 ..2,-8858..C 0.1.-.11-   -..--- -   -   -    -·-····--·  --·····  ---·    ······-          -·  ·-·-      ····----·---
U 238 1,1950+003  6,4617*001 8,5808*002 8,58r8*002 2.8858-001 11

FE 0.00000•000 0.0:000*000 U 238 8,37246-001 :.00000*0: PU239 0.:0000•000 0,00000+000
..21120. ---1,.0 0.0 0 0.*80.0....·-...0...0 :.400*.0 00  -··-.... N A...23.-  -...... 6+68189..c-03-  ... ...-3 .*0-0.8.0.•0.:4-· ...·--   · --·.·  ....-  ··-·-··.- ...  -·  ··-„ ·- ··-· ··-·-··.- -  . ··· ----·-·     - · --· ···- - ·

340 202         1       213         2         2         1         1         1         1
12 1,23410+003 1,58461*0,3

NA_23-2+850.0* 0.03.. 9 .-2.654*000     .1.0641 *003.-..1+0.641*003-.--2.0.8858-*41.----9.-
U 238 1,2451•803 4,5190*001 1.0641+003 1.0641*003 2,8858-001  10
U 238 1,4441+003 6.8499*001 .1,0641*003 1.0641*003 2.8858.001  10
.U__2 1__-1+2510.*-no-3__.1.5803.001...  .1 ..(641•0·03-- 1-.0641*043-...2,8858-941-11.--·----··--· ·--, ·····--· · · -      -· ---·„ - -·--· ···· "·-  "----- ····  ··-· ··-··     --'· -·--
U 238 1,2732•003 7,4406,001 1.c641*003 1,0641•003 2,8858,001  11
U 238 1,2985*003 2.9822*001 1,0641*003 1.0641*003  2,8858-001  11
U 238 1,3172*003 3.6152•001 1,A641*nol 1,0641*003 2,8858.ani 11                                --·--- ·--
U 238 1,3357•003  1,4155*001  1.0641+003  1.0641+003  2.8852-601  11
U 238 1,3930+003 4.9873*001 1,0641+003 1.0641+003 2,8858-001  11
U 238 1.4051*003 6.1654+Rat 1, A A 41 * (1 03.-1.,0·6.Al *O o r 9 . R A 58 -,l n, 1 1                   --·-···
U 238 1,4197+003 5,4406*001 1,0641+003 1,0641•003 2,8858.001  11
U 238 1,4278+003 7,1030*001 1,0641*003 1.0641*003  2.8858-001  11
U 238 1.4738*003 6.2283*n04 1-,644+nOT 1.n641*nnl 2.RASP.ant 1,

U.238 1,5231*003  4,3859*001  1,0641+003  1,0641*003  2,8850-001  11
U 238 1,5460+003  1,4133*001  1,0641*003 .1,0641*003  2,8858-601  11
U 238 1.5500*003 1.4107*004 1,n641*001 11.n641*nnf 9.ARRA.Ant 11
U 238 1.5650•003  1.6560+001  1.0641*003  1.0641•003 .2,8858•601  11

FE 0:00000•000 0.00000•000 U 238 6,87832-001 0.00000*069 PU239 0.00000•000 0,00000+000
PU240 n:onoon•nno O.nonnn*Ono NA 23 8,71711 .On 1 0.0OOon•000

340 212                   1              230                   2                  2                  1                  1                  1                  1

13 1,58461•003 '2,03468*003
u 238 1,84%A*nor 4,31%5*Mli__1+1642*001 1,1842•003 2,8858-001 10
U 238 2,0236•003  3,6081,001  1,1642+003  1,1642*003  2,8858•JOi  10
NA 23 2,8500*003 .1,6907*001 .1,1642*003 1.1642*003 2,8858-001 10
U 238 1,6229*003  4,9643*nnt  1,1842*003  1,1A49*003  0,8858-001  11
0.238 1,6382•003 6,72i4*001 1,1642*003 1.1642•003 '2,8858•001 11
0 238 1,6883*803  6,0803*001  1.1642•003 .1.1642•003  2,8858•001  11
U :238 1.7n94*Anf 6.1416.Ani 1,1642*nar 1,1A42*009 '2,RAS..8-Onl 11
U .238 1,7230*003  5.0360•001  1.1642•003  1.1642*003  2,8858.001  11
0.238 1,7558.803 ·6,0696*001 1,1642*003  1,1642*003  2,8858.001  11
U 238 1,7823*An:11 :11.1,67.Ant  1,1697•003--1.+1642•043 '0,8RS.8-001 11
U ,238 1,7977•803 1,0908*001 1.1642+003 1.1642*003 :2,8858-001 11
0 t238 1,8083•003  4,7993*001  1,1642*003  1,1642•003 :2,8858-001  11
u 238 i.gn,211*aOl 9.0628*anl 1,1# 49.nor 1·1*42.603 2,RAS.8.nnt 11
U :238 1,9171•803  5,0828*001 .1,1642-003  1,1642•003 '2,8858-001  .11
U 238 1,9687*003 '2,7374*001  1,1642*003  1.1642*003  2,8858.001  11
U 238 1.9746*003 2.2924*Oal 1,1649*no, 1.7842*009 2.RA58-,In, 11
0 :238 2,0311•003  4,4949*001  1.1642*003  1.1642•003  2,8858.001  11
0 :238 1,6621•003  4,7867*001  1,1642•003  1,1642•003 '2,8858•001  12

FE ninnoon*nno 0·oonon*#On 11 PAR A,6Aloo...nl 0.000On* 9/ p//2,0 0:00000•000 0,00000.000
PU240 0;00000*000 0,00000+boo NA 23 1,45219•002 0.00000*009

340 246         1 264 2 2 1 1 1 1
14 2.0346800.0.3 '2,61259*nor

NA 23  ·2,8500*003  3,3317*001  7.6300•002  7.6300•002  2,8858.001   7
U 230 2,0236*003 3,0247.001 7.6488•002 7.6488•002 2,8858.001   9
U 238 1.9687*AnY 1.1963.ani 7,AAR6*002 7,64AA.002 2,8RBA-Onl  10
U 238 1,9746•003  1.0805*001  7.6486+002  7.6486•002  2,8858.001  10
U 238 2,2887•003  5,6211*000  7.6486+002  7,6486•002  2,8858•001  10
U 238 2,5991.003 1,5A42*001 7,6486*002 7,6486•002 ·2,8858-001 10
U 238 2,5987*003 1,12050001 7.6486+002 7.6486*002  2,8858•001  10
U .238 2,0311*003 3,3675.001 7.6486+002 7,6486*002 2,8858-001  11



PU240 5,6720*002 3, 4869*002 4,4885•002 4,4885•002. 2.8898.001  10
U :238 5,8020•002  9,1602*001  4,4885*002 ·4.4885*002  2,8858.001  10
PU240 4.4970*002 4.9306.001 4.4889+nnP. 4.4885*nn9 9.AACR.Ant  11
U 238 5,1860•002  8,7038*001  4.4885•002  4,4885*002 .2,8858.001  11

FE O:00000•000 O.00000*000 U 238 9,91270•001 0.00000*009 PU239 3.01150-005 4,52409-003
PU240 4:57726•000 0.00000*non NA 23 5.51158,003 O.Onono*non

340 152         1       170         2         2         1         1         1         1
9 5,82947•002 '7,485k80002

PU240 5,6720•002 1,8476.001 5.5359*n 02 5.5359•On, 2.8898.nof         A

U :238 5,8020•002 1,1957*000 5.5036*002  5.5036*002 '2,8858-001   9
U 238 6,2000+002  9,2055*001 5,5036*002 5.5036•002 '2.8858-001   9
PU239 2,6180*002 4,5955.003 5.5034•002 5.5034*002 2,8_858-001 10
PU240 5,9770•002  2,8984*002  5.5034•002  5.5034*002 .2,8858-001  10
PU240 6,0880*002 :2,5819*002 5,5034*002 5.5034•002  2,8858-001  10
00240 6.3180*002 1.·9820*002 5.5034*nn2 ·5.5034•009 '2.8898.not tn

PU240 6,3790•002 -6.6120*001  5.5034•002  5,5034*002  2,8858.001  10
0 238 6,6120•002  6,2624*001  5,5034•002 ,5,5034*002  2,8858.001  10
PU240 6.6620•002 ·3.2740*009  5.5014*nn, .5.5034*nn, 2.88,8.ont  10
U 238 6,7700+002  1,7043*001  5.5034•002 ·5.5034•002 '2,8858.001  10
PU240 6,7940•002 ·2,6804*002  5,5034•002  5.5034•002  2,8858•001  10
U :238 6.9330+002 8.6820*007 9.50,4*nn, .5.5034*nn, ,2.8898„nnt to
U :238   7,0850•002 9,0821*001 -5,5034•002 5,·5034*002  :2,8858-001  10
U :238 7,2180*002  2.0960*001  5.5034*002  5.5034*002  2,8858.001  10
0 :238 7.3010*002  2.6604*004  .5.5034+nnP :1.5034*nn, 2.AR A.nni 1n
NA 23 2,8500*003  3,0472*000  5,5034*002  5.5034•002 ·2,8858•001  10
U .238 5,9520*002 '7,1335*001  5.5034*002  5,5034*002  2,8858.001 .11
0 238 6.2870*00, ·5.8298*nni <,Sn,4*Ap, SffnA4*002' '2,AASA-onj 11

FE O:00000•000 O•00000*000 U 238 9258830.001 O.00000•000 PU239 8.350*8-006    1•36369.003
PU240 2:55108•000 O•00000*000 NA 23 5,53685.003    0.00000*000

340 168         1       1Al         2         2         1         1         1         1
10 7,48518•002 IG,61117*002

PU239 2,6180•002 ·2,4772.003 7,2388*002  7,2388•002  2,8858•001  10
U 238 8.2160•002  7.8484*804  7,23*A.002 7.'388*002 '9•ARS-8„0111  10
0.230 8,6650+002  4,1288*001  7,2388•002 '7.2388•002  2,8858.001  10
U '238 8,9130*002  1.8481*001  7,2388*002  7,2388•002 ·2,8858.001  10
U :238 9.0510*002 8.0493*001 7,23AA*00' 7,2388*002 'O,RASS--101  10
0:238 9,3690*002  5,6219*001  7,2388*002  7,2388*002  2,8858.001  10
U 238 9,5840•002  5,1393*001  7,2388+002  7.2388•002  .2,8858•001  10
u:238 9.9180*002 .5.1995.Anl  7.21AR.nn, 7,PARA*009 9,ARS-8.nnl '10
NA 23 2,8500•003  4,2289*000  7,2388+002  7.2388•002  2,8858-001  10
W :238 7,6510*002  6,9594*001  7,2388*002 7,2388*002 2.8858.001  11
0.238  7.79.0.002 9.80-31*.001 7.23RA+002 7.9188*002 9,ARSE.nni  11
U.238   7,9090*002  6,0179*001  7.2388•002  ·7.2388*002  .2,8858-801  .11
0 :238 8,5100*002 7,9993*001 7,2388+002 7.2388*002 2,8858-001  11
U 238 8,5620*002 6.6141*-n.h_._7..23AA+009 7.9388*An, 2.AASE,On,  11
U :230 9,2520*002 7,7811*001 7,2388+002 7.'2388•002 2,8858.001 11

VE 01000000000 O.00000*000 U 238 9,79769-001 O.60000•000 PU239 3,42215-006 5,58863•004
PU240 nionnon.nan 0·00900•000 NA 21 5,84193,003 0.00000.000

340 188         1       198         2         2         1         1         1         1
11.9,61117*002 1,23410•033

U 238 9,3Ago*nov 1.nA63.nni 8.5#08*002 8 ,<AAR*002  2,AAE,A-got  10
0 238 9,5840+002 3,2475*000 8,5808*002 8.5808*002 2,8858.001 10
W 230 9,9180•002 4,3647*001 8,58:8+002 8,5808•002 2,8858.001 10
0 ·238 1,0332*nov A.9173.MOo 8,5808•009 8,58r-83  a2_.-2-0-8858 -0.0 1      1 0

0 230 1,0705*003  4,2016*000  8,5808+002  8,5808•002. 2,8858.001  .10
U 238 1,0811*003 8,8089*000 8,5808*002 8.5808*002 2,8858.001 10
U 238 1,1An4*nnr 4,6A93.Onl 8,SA(,A.009 8,580.8.*-982 2+5.48-001 10
0.238 111675+003 6,9322*001 8.5808*002 8.,5808*002 2,8858.001 10
0:238 1,2109•003 5,6495*001 8,5808+002 8.58n8•002' 2.8858-001 10
U 238 1,2451+003 A.9208.Ont 8,5898*002 8,5RnA+002 2,8A5A-001  10
NA 23 2,8500*003  5,7331*000  8,5808*002 .8.58 fl8•002  2,8858.001  10
U 238 1,0113*003 .1,5066+001 8.5808+002 8,5808•002 2,8898-001 11                              vo

D-1

:-       .:......,i'.2:..C. .    ..:



\0
U 238 2,0886*003 3,3002*001 7,6486*002 7.6486*002 .2,8858.001 11                                                       N
U 238 2,0965*003 2,7276*001 7,6486*002 7.6486*002 :2,8858-001 11
U 238 2.1243*803 1.5212*001 7.64AA+nn2 7.6486*noP 2.AASP.Aol 11

U 238 2,1460•003 4.4559*001 7.6486+002 7.6486+002 :2,8858.001 11
U '238 2,1528*003 3,5660,001 7,6486*002 7,6486•002  2,8858.001  11
0 238 2.1720*003 ·7.8655*00n 7.6486*n02 7.6486*nn, 2.8898.n 01  11
U 238 2,1860+003 2,6870*001  7,6486*002  7,6486*002  2,8858.001 .11
0 238 2,1940*003 6,6591*000 7.6486*002  7.6486*002  2,8858•001  11
0 238 2.2014•003 3.6712*801 7.6486+nn2 7.6486*nn2 2.8858-nof 11
U 238 2,2300*003  1,2033*001  7,6486*002  7.6486+002  2,8858-001  11
U 238 2,2357*003 1,1934*001 7,6486*002 7,6486*002  2,8858.001  .11
0.238 2.2415•803 4.1127*000 7.648620.02 7.6486*on M 2.8898.*,01 11
U :238 2,2591*003 ,3.7742*001 ·7.6486*002  7.6486*002' 2,8858•001  11
U 238 2,2664*003  3,2840*001  7.6486•002  7,6486•002  2,8858.001  11
0 238 2.2813*An) 3.3436*004 7,&4AA.noV '7,*4AA+nop 9.RA<P.nni 1 1

U 238 2,3020*003  2.3862*000  7,6486+002  7,6486•002  2,8858•001  11
0 238 2,3159*003  2,1110*001  7,6486*002  7.6486*002 '2,8858.001  11
U 238 2,3374*nor 9.4337.Mno 7,&4AA*002  7,AARS*002 2. RAY#.001  11
U 238 2,3520*003 3,0416*001 7,6486+002 7,6486•002 '2,8858-001 11
U 238 2,3560+003 ·2,8817*001 '7,6486•002 7,6486*002' .2,8898.001 11
0 238 2.3925+003  1.4718*001 7,64AA*nn9 7.6488*n07 9.AA<A-Ont  1.1
U 238 2,4102+003  7,0013*000  7,6486+002  7,6486*002' 2,8858•001  11
U '238 2,4265•003 ·2,57488001 7,6486+002 7.6486•002 2,8898.001 11
0 :238 2.4462•003 2.4036.Bal 1.64AA*nnP  7.6486*An, '9.RAZA.ont  11
U 238 2,4540•003 3.5445*000 7.6486+002 7.6486•002' :2,8858•001 11
U :238 2,4898*803  2,0400*001 7,6486•002 7,6486*002 :2,8858•001 .11
u 238 2.5207*003 8.64nt.non 7.A4AA+002 7.64 Fg 6*0 02 7,RAKA-001 11
U 238 2,5487*003  1,5111*001  7,6486*002  7,6486•002 '2,8858•001  11
0 238 2,5807•003  1.4441*001  7,6486•002  7.6486•002  2,8858•001  11
U 238 2,6040*003  1,6996*000 7.64AA.nn2 7.6486•OOP' ·2.8858.004 11
U 238 2,6206•003 1.6909•002 7,6486•002 7,6486*002 '2,8858.001 .11

FE 0100000•000 O.80000•000 U 238 8,19090•001 8.00000•000 PU239 O.00060•000 0,00000*000
PU240 01 0000 1__31*miln.naol.L 3 4,34900.nop n.ohnno*non

340 290          1       308         2         2.1         1         1         1
15 2,61259•003 .3,35463*003

U 238 2,5807•803 1,8218.002 9.9829•nn2 2.9822*nn2 2.8898-Aol  10
U 238 2,5987•003  1,0674.001  2.9822*002  2.9822+002  2,8898-001  10
NA 23 2,8500*003 3.9746*001 2,9822*002  2.9822•002 .2,8858-001  .10
U 238 3.2950*003  5.9698*000 2.989$*nn  9.9822*nn, 9.ARTR.nni to
U.238 2,6206*003 1,0816*001 ·2,9822+002 .2,9822*002 2,8858-001 .11
0.238 2,6728*803 1,0363.001 2,9822*002 :2.'9822+002 ·2,8858-001 .11
0 238 2.6956*003 6.0054•000 2.9891*002 2.9822*nn, 9.AARB.nnt 11
U :238   2,7168*003  7,8871*000 2,9822+002 2.9822*002 :2,8858-00j  11
U 238 2,7980•003 7,8486.001 2,9822*002 2.9822*002' '2,8858-001 11
U 238 2.8062*003 1.7217*non  9.982*nn, 9,9822*an, 2.AASR.nni  11
U 238 .2,8452*003 '7,1728.001 2,9822•002 2.9822•002 2,8858-001 11
U.238   2,8661•803 5,2854*000 2,9822•002 2,9822•002'  2,8858-001  11
0 :238 2.88.9.AnS  5.4871*non  '2.982.009  2,0829.002  2,RATA-On4  11
U_238 2,9085•003 7,3052.001 2,9822*002 2.9822*002 2,8858-001 11
0 '238 .2,9236*003 1,1379*000 ·2,9822+002 2,9822•002 '2,8858,001 11
U 238 2,9323*nor  T.8472.nnO  2,0#29*002  2,9AP'*0nY  ?,AARA.nni  11
U.230 2,9563*003. 3,1316*000 2,9822+002 2,9822•002' 2,8858•001 11
U :238 2,9740*003  8,6996.001  2,9822•002  2.9822•002  2,8858-001  11
u 238 2,9A74*nof  1,6940*000  2,OR22•002  2,9AM?*002  2,885A-001  11
0 238 3,0031•003 7,0903*000 2,9822•002 2,9822*002 2,8898-001 .11
U 238 3,0290*003 7,9950*000 ·2,9822•002 2,9822*002 :2,8858,001 11
U '238 3.0410*001 1.101'2*Ban 2,9820*nno 2,082*002' 0,RAKA.Onl  11
V 238 3,0602*003  6.0589*000  2.9822*002  2.9822*002  2,8898.001  11
U 238 3,0811*803  1,9298*000  2.9822•002 '2.9822+002  2,8858•001  11
0238 3,1094.nnr 1,nOR2*f'01 '2,9A22-002 ·2,9A29*002' 2,8858-001 11
U .238 3,1332*803  2,7838*000  2,9822•002  2.9822*002  2,8858-001  11
U :238 3,1490•003  1,0922*001  2.9822+002  2,9822*002  2,8858-001  11



U :238 3,1690•003 4,8730*000 2,9822*002 2.9822•002 ,8858-001  11
0 :238 3,1794•003  1,1483*001 2,9822•002 2.9822•002 ,8858..001  11
0 238 3,1890*finf  1.0794*nnt  2.OR22*902 2.OR,9.902 ,RA98-001  11
0 :238 3,2060*003 '1.2029•001 2,9822*002 2,9822*002 ,8858-001  11
0 :238 3,2260•003 9,1602*000 2,9822•002  2.9822*002   ,8890•001  11
V.238 3.2492•003  6.5348*800 2,9A22•002 2,OR„*002 ,ARVA.001  11
U :238 3,2800•003  1,5482*001  2.9822*002 2.9822•002 ,8858-001  11
U.238 3,3109*003  1,6351*001 2,9822•002 2.9822•002 08898,001  11
0 :238 .3.3213•903 t.6308*004 0.982+401 9.9822*nn, ..RASA.004 11

U ·238 3,3340•003  1,5793*001  2.9822*002  2.9822*002  2,8898.001  .11
U 238 2,6316•003  7,0271•001  2,9822*002 2,9822•002 08858,001  12
V :238 2.7300•003 1.0207*010-9.982*on, 2.9822•nn, ARA5A.001 19
U 238 2,7901•003 ,5,7844*000  2,9822*002 2,9822•002 .8858-001  12
U:238 2,7619*003 3,5594*000 2,9822*002 2,9822*002 .8858-001 12
0 238 2.7879*6103  2·4939*OOn 0,9#27*009 2.0829.000 .ARIP-enl  12
U 238 2,8286•803 :2,0085*000 2,9822*002- 2,9822•002 2,8858-001  12
U 238 2,8978*803  3,7384*000  .2,9822*002  2.9822*002  2,8858•001  12
y 238 2.9674*003 ·2,1211*800--2,9827*on, 2.9822.002 2,8AFA-901  12
U 238 3,0150*003 '2,2420*000 2,9822+002 2,9822+002  2'*8858.001  12
U 238 3,3557•803  4,4197*000  2.9822+002  2.9822+002  2,8858.001  12

FE n:onnon•onn 0·oonon.600 11 9'AA 8,7d94.-001 0.90000*:.- - P02.39 0*30000•000 0,00000*000
#0240 0:00000•000 O.00000•000 NA 23 1,33278-001 O.00000*OJC

340 337         2       339         2         2         1         1         1         1
16 3,35463•nn3 .4,30741*0#3

NA 23 2,8500•003 1,7963*001 1,4686*003 1,4686*003 2,8858-001  10
U 238 3,5740*003 2,0613*001 1,4686*003 1.4686•003  2,8858.001  10
U 238 3,5910*nor 1,3893*not 1.AA86*001 1,4AR*+003 2-8858-001   10         ------ -
U 230 3,6000*003 3,9687.000 1,4686*003 1,4686*003 .2,8858-001  10
0 238 3,4090+003  1,9434*001  1,4686+003  1,4686•003  2,8858-001  11
y 238 3.4369*003 '1.9355*001 1,4AA *00,T 1.4686*AnT O.RAXP-201  11
U 238 3,4843•003  2,0768•001  1,4686+003  1.4686•003  2,8858.901  11
0 238 3,5615*003 2,2644*001 1,4686•003 1.4686+003 2,8858-001  11
U 238  3.73133*An:11  2.4644*00.1  1-46AA.00-3.--·1+316AA•001  2,RAFA.901  11
U 238 3,7647*003  2,2101+001  1,4686*003  1.4686•003  2,8858-001  11
U 238 3,8320*003 8,7162*000 1,4686+003 1,4686*003 2,8858-001  11
U 238 3,85Al.nO)  9.Pnf4.nnt  1,4686*00r  1,4AAA*003  2,8858-001  11
0 238 3,8713•003 2,3189*001 1.4686+003 .1.4686*003 2,8858-001  11
U :238 3,9044*003 2,4212*001 1,4686*003 1,4686*003 2,8858-001 11
0 238 3,3557•801 1.7951*nol 1,4AA**001 1,4ARA+007  2,AA5A-On 1 12
U 238   3,3710*003  2,8882*000  1.4686*003  1.4686+003  2,8858•001  12
U 238 3,3878•803 6,9719*000 1,4686+003 1.4686+003 2,8852•001  12
0 238 3,4190*nni r,lA18*000 1,4686•001 1,4AAA*003 2,8858-001  12
0 238 3,4591*003  1,6899*001  1,4686+003 .1.4686•003  2,8858.001  .12
U 238 3,4700*003 1,4098*000 1,4686+003 1.4686*003 2,8858.001  12
U 238 3,4990*nO.3 ·O·7492.nno 1,dA86*001 1,4*8**003 2,885A-911  12
U 238 3,5120*803 3.5816*000 1.4686*003 1.4686*003 2,,8858-001  12
U.238 3,5260+003 1,0113*001 1.4686+003 1,4686*003 2,8858-001  12
U 238 1,61ln.nor 4.0*04*noo 1.4686*003 1.4686*003 2,8858-001 . 12
U :238 3,6250•003  4,1514*000  1,4686+003  1,4686•003  2,8858-001  12
U 238 3,6300*003  2.1974*001  1.4686+003  1.4686+003  2,8858.001  12
0 238 3.6470*nnl 4,1372*nno 1,4AAA+003.._.1+4686*99, 2,AA5A-091  12
0 238 3,6930*003  2,2369*001  1,4686+003  1,4686•003  2,8858-001  12
U 238 3,7177*003 2,4579*001 1,4686+003 1,4686*003  2,8858.001  12
U 238 3,7640*003 4,2438*0On 1,4AA6*003-_1+4.6.86-*0-0.3---2, ARBA. onl     19
0 238 3,7837*003  2.2452*001  1,4688+003  1.4686*003  2,885e-001  12
U 238 3,7997*003 4,6225*000 1.4686*003 1.4686•003 2.8858.001 12
0 238 3.8950+003 7.4278*Oon 1,46AA•oor  1,4AAA*OOT  2 ·RAAA-081

FE 0;00000•000 0.00000*000 U,238 2,94817-001 0.00000*4/U PU239 0.0000:•000 0,00000*000
PU240 0:00000•000 0•00000•000 NA 23 1,22316•002 0.00000+0:5

34n T37          9 339 222 1             1
17 4,30743•003 :5,53084*003

\C>NA 23, 2,8500•003 7,4998,000 3,0642+003 3.0642+003 2,885e-001   3
Le



\0FE 0:00000•000 0•OGOOO•OOO U 238 0,60040+000 0,00000*066 PU239 O.00060•000 0,00000+000            4
PU240 0:00000*000 0·00000•000   . NA 23 2,44758.003 0.00000*OGO

340 337         2       fre         2         2         9         1         1         1
18 5,53084*003 '7,10174*003

NA 23 2,8500*003 3,4722*000 4.5839*003 4.5839•003 ·2,8858-001 3
FE 0:00000•000 n.nonno•Oon U 238 ('l,nAnnn*tion 0,Onnoi;•0,3 i p//270 O,60060•000 0,noOOO*000
PU240 0:00000•000 0•00000*000 NA 23 7,57475-004 0.00000*000

340 337         2       339         2         2         2         1         1         1
19 7.10174•003 '9,11882*nor

NA 23   2,8500•003  1,8088*000  6.2937*003  6,2937*003 :2,8858•001   ,3
FE 0;00000*000 0.000:0*600 U 238 0,00000*000 O.00000•DOJ PU239 0.00000*000 0,00000+000
PU240 0:00000-000 n.nonon*Oon NA 23 2,87Yel,no 4 0,onnon*non

340 337         2       339         2         2         2         1         1         1
20 9,11882•003    1,17088*004

NA 23 2.8500•On,  1.0209.nnn  8,37TA+nop  R.r7,A*nnr  2.RATA,nnl   r
FE· 0:00000-000 0,00000*000 U 238 0,00000*000 O.00000-0.0 .PU239 O.60080•000 O,00000*000
PU240 0:00000•080 0•00000•000 NA 23 1,21921-004 0.00000*000

340 337 20 339         2         2         2         1         1         1
21 1,17088•084 1,90344*004

NA 23 2,8500*003  6.0826.001  1.0982+004· 1.0982*004  2.8858•001  .3
FE 0:00000*000 n.ntinno•nnn O 238 n.i;nnan*non o.onnnA*n 0112'19 0,0 0 0 6 0*0 0 0-.1.. 0...(1000 0 +.00 0....- .  .-----I-----

PU240 0:00000*000 0,00000*000 NA 23 5,53871-005 0.00000*006
340 337 20       339         2         2        20         1         1         1

22.1.50344*004    .1,93045•n04 -................ I..... -.- . .....1-  --  --I

NA 23   2,8900•003  3,7621.001  1,4294*004  .1,4294•004  2.8858.001   2
FE 0,00000*000 0,00000*000 U 238 0,00000•000 O.00000•000 PU239 0030000-000 0,00000*000
PU240 ornnonn.non 8.ognnn.000 NA ?T 2, Ar,Fn.Ooq            0.00000'roo                       -------....--'...  -....

340 338        20       339         2         2        20         1         1         1
23 1,93045*004 '2,47875*004

NA 23 2,8400*00,  7.3RQZ .001  1,A420*Ood  l,A520•004 .2,8R58-001 ·2 .-- - -I.-P.   -.----- - - -I. . . . . - - I   . -

'E 0:00000•000 0•00000*000 U 238 0,00000*000 0.00000•000 PU239 0.00000•000 0,00000*000
PU240 0:00000•000 '0.000CO+000 NA 23 1,29012•005 0.00000*008

340 3518 f7 T1Q 9            2           20            1·.1            1
24 2,47875•004 ,3,18278*004
FE· 0:00000•000 0.06000•000 U 238· 0,00000+000 O.00000•OOJ PU239 O.00000•000 0,00000-000
·PU240 O:00000*nan 4.genon.090 NA 23 0,n00OO.000 C.00000.030

340 339        92     32000         2         1        37         1         1         1
25 3,18278•004 ;4,08677*004

NA 23.   3.5400.nod .8.9RnO*ant  'l,nA11*ODd  3,08,r*06A  2,RR9A-Oni  12
FE 0:00000*000 0.00000•000 U 238 0,00000*000 O.00000+000 pU239 0.00080*000 0,00000+000
PU240 0:00000-000 0•00000*000 NA 23 2,26529•003 0.00000.009

340 3/9 92 321100                  2                  1                02                  1                  1                  1

26 4,08677*004 5,24752*004
NA 23  5,3500*004 1,0036*001 :3,8565*004 .3,8565•004 2,8858•001  5

FE ntonoon•000 ·n.nnfinn.nOn 0 238 · n,BAnnn*son O.booon.nli P'1289 O,00060•009 0,no0O0*000
PU240 Ot00000•000 '0,00000•000 NA 23 2,60237.004 0.00000*000

340 339 276 32000                     2                    1                  92                    1                    1                    1

27 5,24799•084 ,6,71795*Oa4
NA 23 5,3500•004  3,4093*001  4,6868•004  4.6868•004  2,8858•001   7

FE 0:00000*000 O.08000*600 U 238 0,00000*000 O.00000*000 PU239 0.00000•000 0,00000+000
PU240 0:Ononninan .0·00000•000 NA 2T 7,97431-Und O.00000*Oce

TIME ·SPENT IN PROGRAM AREA :NO·, 3   WAS.,9,043•002SECONDS

340 339 276 32000         2         1       276         1         1         1
28 6,73795•004 4,65170*004
FE; n:00000•000 n.nonon*Onn U 238 0,01080*Ann 9-onnon*000 P"2.0 O.00000•060 o,non #.noo
PU240 0:00000•000 0.06000*doo NA 23 0.00000*000 O.00000*OJO

TIME SPENT' IN PROGRAM AR@A NO,, :11  WAR    0,045*fln,RErnNOS

MAGROSCOPIG CROSS ,SECTIONS ·•, WOMOQENIZED



1 6(I) SIGABS SlGFIS NU SIGFIS

1 7,88932•001 ;5,168819002 2.67019-002 7,66347.002
'2 1.01301•002 ,6,35299800, 1,°9215-002 5,51660•402
3 1,30073•002 5,24984,002 2.09385-002 6.00938•002
4 1,67017•002 .4,107559062 1,70543-002 4,89464.002
5 2.14454•002 3,795239002 1,45714-nn2 A l l A2 95.n o 9

6.2,75364•002 1,885789092 3,19775-003 9,17768•003
7.3,53575•002 1,23312,002 2.14256-005 6,14928•005
8 4,53999•002 1,26099'009 5,42R91-OnA 1,9%8lr.805
9 5,82947*002 1,14456.002 1,63638•006 4,69655•006
10 7,48518•082 1,06540,002 6,70636.007 1,92480.006
11 9,6111 7* n A 2 f,19447,003 9.00000.000 0403::00.000
12 1,23410•003 -7,93569*003 0.00000*000 0,00600*000
13 1,58461*003 '7,37357,0 -3 0.00000-000 0.00090•000
14 :2,034AA*nnl (,3Rle,/061 9,00000.000 0,001:00•002
15„2,61259*003 1,10887,002 0,00000*000 0.00000•000
16 3,35463•003 4,33447,083 0,00000-000 0,00000.000
17 4.30743•003 :3,01092"004 Ft,nnono*Onn 0:nonno*OOp
18.5,53084•003 4,31695,006 0.00000*000 O,00:00*000
19 7,10174•003 13,53493SO 06 0.00000+000 0.00000*000
20 9,11882*003 1,49983•nlb 1,000 flo.*0-0 n 0 : 00 ;i 0 0•n 0 2

21.1,17088*004 6,812610007 0,00000*000 0,00000-000
22 1,50344•084 ,3,237369007 0,00000*000 0,00UOO•000
23 1.93045•004 1,58685•ne,  ,Onono*onn 0,0nv.nownoo
24 2,47875•084 0,00000.0.0 0.00000.000 0.00900•UOU
25 3,18278•004 :2,78631,005 0,00000-000 0.00000•000
26 4.08677•004 .3,20092,nAA t.,00000*nnn 0,Onnnn.nor
27 5,24752•004 ,8,94740•006 0,00000*000 0.00000•009.
28 6,73795•084 ·· '0,00000*000 0.00000*000 0,00000•000

ELAPSED. TIME iN OVERLAY 9,77743*009MS

TIME SPENT IN PROGRAM AREA NO. 8 WAS :2.000•002SECONDS

TIME SPENT IN PROGRAM AREA NO. 8  WAS   6.000•003SECONDS

TIME SPENT IN ·PROGRAM AREA ·NO. 8 WAS 4.500•002SECONDS

TIME SPENT IN PROGRAM AREA NO, 8 WAS 4.500•002SECONDS

IIME SPENT IN PROGRAM AREA NO. 8 WAS 3.600.002SECONDS

TIME SPENT IN PROGRAM AREA NO. 8 WAS 3.800•n02SECONDS

TIME SPENT IN PROGRAM AREA NO. 8 WAS 5.130•001SECONDS

TIME SPENT IN PROGRAM AREA NO, 8 WAS 4.950•401SECONDS

TIME SPENT IN PROGRAM ARGA :NO, 8 WAS 4.400•002SECONDS
\0
U-1



: \0
TIME SPENT IN PROGRAM AREA NO, A WAS' 1.din.anicRrONns 0\

TIME SPENT IN PROGRAM ARBA NO. 8 Waf 3.940.801SECONDS

TIME SPENT IN PROGRAM ARPA NO. R WAR A,onn•nnifF,MNns

TIME SPENT IN PROGRAM AREA NO, 8 WAS  4.lon•1102$FrONDS

TIME SPENT IN PROGRAM ARPA NO, R WAS 7,onn.nn:,IffenNOS                                               ......_...._......... -__....._

FOLLOWING ARF THE FINF AROOP 'rRnss SECTIONS FOR MATFRIAL IDFNT. FE

J FL STGTRk SIAERE RIATNEL SinFIR RTGCAPT NI'BAW SIGIAL 9IGEAL SIGNZN SIGNP SIGNALPHA

1 7.7880•006 3:1801-001 4.n2 7.en, 1,8&25*Oon n,nnoo.000 1,4169•034 0,8000•noo °,O"  •0:0 6,0000•000 0,0090*000 5.45A9.002 r,0000*000
2 6,0653•006 4:7339.001 5.9828.002 1,3555•000 0,0000*000 4.1469.004 0.0000•000 0.3-70*010 0,0000-000 0,0000*000 2.5618-002 0.0000*000
3 4,7237•006 7:1831-001 9.0610-002 1.3908*000 0,0000•000 5,0609•004 0.0)00•009 0.801·-CZO 0,0000•COO 0,0000*000 5.4393-003 0.0000*000
4 3.6788•On6 815162.001 1.8744.?Al- 1,47274000 n,nnoo•900 6,1993-ned 0.0200•r.00 0.'. ',2:0 C.CCOO•:Bo O.0020·000 0.0000*000 r.9000*000
5 2,8650•006 111379•000 1.4363-col 1,0503•000 0,0000*000 7,4968•0;4 0.0900*000 0.6(,10+000 0.0000•200 0,0000*000 0.0000*000 0.0000*000
6 2,2313•006 1;4327•000 1.8141-301 9.6328,001 0,0000•000 9,1246-004 0.0300•009 2.)"16*020 0,0900*:00 0.0080•000 0,0000+000 B.0000+000
7 1,7377•006 1;5825•000 2.00:17-701 7,71594•nol n,onnn+Oon 1.142Ren'.3 0,O9nn+Con ..p,n„*0-0 :,0000•200 0,0020*000_.-0.0-0-0.0*000.-O+00.00*000
8 1,3534•006 lt7004.000 2.1593-)01 6.2757•001 0,0000•000 1,6287•003 0.0000+000 6.1-12*J:0 0,0000*:00 0,0000*000 0.0000+000 0,0000+000
9 1,0540•006 1:7279•000 2.1986•.01 3.9776•001 0,0000*000 2,3612•603 0.0000*000 j.6010*030 0.0000*:00 0,0000*000 0.0000+000 0,0000•000

10 8,2085•005 116104•000 2.0934-001 1,7A72,nnl n.onnn•non :11,:112AY.11,33 n,nonnin,in 3,3 '14,1-0 0,0000•1110 0,0008*noo 0.0.0.00*0110 0.-0000-•-0-00·
11 6,3928•005 2:5192•000 3.3225.001 0,0000•000 0,0000*000 4,0734•Cr3 0.0000•00: 1.1'3, +CTO 0,0000*000 0,00:0+000 0•0000*000 0•0000-000
12 4,9787•005 2;0806•000 2.6487-Col (,0000*000 0,0000•000 4,7174•£03 0,0000*000 3.2-33*4:0 0,0000•300 0,0000*000 0.0000+000 B.0000*000
13 3.8774•005 3:3964*000 4.3:1141.onl :,Ooon*000 0,0000*009 5,1044-0:3 0.0COO+39, 2.:.-7.'*0=0 0,COO:*:00 C.00:0•000 0.0000·*000--1'.0000*00-0-
14 3,0197•005 2:5352*000 3,3829-001 0,0000•000 0,0006•000 5,3863•033 0.0000+04- 3.331,}+050 0,0000*100 0,0000*000 0.0000+000 0.0000•000
15 2,3518•005 2t3977.000 3.1363.001 6,0000-000 0,0000*000 5,422380.3 0.0000*000 3.3'08+CIO 0.0000*:00 0,0000*000 0.0000*000 0,0000*000
1 6   1.8316• 0 0 5 P:7 0 0 200 0 0.5 .229111_(110+0#.OD*0 00--0+00*0*0, .0-5.39 811.0.23    0.0 0 0 0+R o         . "i' · • ) =0    0,0 0 0 0*6 0 0    : .0 0 0 0•0 0 0    0.0 0 00*·00-0 -B. 9,0-0 0 408.0·
17 1,4264•005 4:6674•000 6.8185.001 C,0000•000 0,0000*000 5.2821•003 0.0000*LOG :.009:•300 0,0000• 00 :,0000*000 0.0000*000 0,0000*000
18 1.1109•005 2I2014•000 4.7381-001 c.0000•000 0,0000•000 5,3300•003 0.0000*000 0.0·,1/+0:0 0.0000+600 :,0000+000 0.0000+000 0,0000*000
19 8.6517•0-0  4:7284•000 6.11AS.nnl e,01)0fl*oon n,nooo•000 4,5127•t.1'1 0.0000*-00 -,r"·1·*2:0 0,0000•600-6400-0.+Cloo-.0.0000+000._p.,0000-*050
20 6,7379•004 2:8006.000 7.0079.001 0.0000•000 0,0000+000 5,8837•053 0.0300.000 :.0-39+:20 0.0000*900 6.0000*000 0.0008*000 0.0000•000
21 5.2475•004 3:8839•000 5,0677.001 9.0000*000 0,0000*000 6.372406=3 0.0000+000 3.093,1+300 0.0000•:00 0,0000•000 0.0000+000 0.0000*000
22 4.n868•Qllj 4:6R01*000 5.9405.nill -·,ooon*000 n,nnoo•000 7,1410.0,1 0.0000*,ngo '.'.·-.i-*::0-0,0000*:·00·i·,OOGO*000-0.0000*000·1'·,00OB*06·0
23 3,1828•004 7:0833•000 9.5114-Col 0.0000•000 0,0000+000 1.0639-052 0.0000•060 3.1100*0=0 0,0000*300 0.0090+000 0.0000+000 0.0000*000
24 2,4788•004 2:9138.000 3,0171.00( 2.0000*000 0,0000•000 4,6521-022 0.0000+024 u.'°91+JIO 0.6000+6(0 3,0000+000 0•0000*000 0.0000*000
25 1.9305•0.0.A 4:1:1176•001 1.2972.9(11 9,0000*000 0,0000•000 2,3951,0.'9 0.0000*00(' ..3.' +·SGO O,00)0-:80··-4,046.0*000 .O.4040*000·-P·.000**0·80-
26 1.5034•004 2:7319•000 3,5083-COl 0.0000•000 0,0000*000 1,4146,092 0.0000*600 ,.3.96+030 0•000O*:00 C,0020•000 0,0000*000 0.0000*000
27 1,1709*004 4:1581•000 5,2919-001 6.0000*000 0,0000*000 1,6538•6:2 0.0000+Oue .·.OB!:4+610 0,GOOD*-00 6,0030•000 0.0000*000 0,0000•000
28 9.1188•0nT 8:1719*non 7.9911-onl 9,0000•oon n,nooo.000 1,0449-0:'9 0.0300 .150 ........+0:0-0.0000*000-:'004]4.000.0.0000.-000.-*.-0004*480.
29 7,1017•003 1:4401*001 1.9521*:00 C.0000•000 0,0000+000 6,4710el.2 0.0:00*000  .6'39+0:0 0,0000*SOO 0,00:0+000 0.0000*000 0,0000*000
30 5,5308•003 7:7849*000 1.0508•0004.0000•000 0,0000*000 5.8434"CO2 0.0000*002 3.con'+030 0.0000*200 0,0000*000 0.0000*000 B.0000*000
11-4._31114*113_-5.ZO-Al.2*000 _6-*316.2xadl._C-40-00*00-0-0 0-0.0 0**0.0 0-.1 +88-2.9-M#::2.-.0,-0-0 0 0 *.C 0 2.-,9 . 2.6 - L'-*:30-- 0,0 0 0 0*C,G O   · :i 0 O 3% 0 0.0 0.- 0•0 0 0 0*0 0 0·  B'.-040-0 4 0 0-&
32 3,3546*003 5:9948•000 7,5396.001 t.0000*000 0,0000+000 1,8315.032 0.0000+009 ... -9.,+0:0 0.0000*300 2,0000+000 0.0000*000 0.0000*000
33 2,6126•003 5:2049•000 6,5729.001 0.0000*000 0,0000+000 8,6590-0SJ 0.0000*00- 3.,A -+300 0.0200*.00 0.0000*000 0•0000*000 O,0000•000
34    2.0 3 4 7•O n l   6: '0 8 8600 0 0    7. A A   7. · 'n l   t· ,0 0 0 r t i o n'I .0-,0-Ga-0-10-00-7+48.37.3! Ul.3.-Wro 0.0.0-t-2.0 :-_.: ,_14..'..00.30-0.00 00·*·G·00 --4,00 0 0*000   .0. .0 G 110*000·  0·,0-0-04··aeo 0-
35 1,5846•003 6:9265•000 8,7443-001 0.0000•000 0,0000*000 1.8723.052 0.0900*000 0.0"9C+000 0.0000•ZOO 0,0000*000 0.0000*000 0.0000*000
36 1,2341•003 7;7947•000 9.8433-Col 0,0000*000 0,0000+000 7,7591,0-3 0,0000*003 j.0-,- *000 0,0000•000 0,0000+000 0.0000*000 0,0000•000

_al-3..All2 0.42_8164 9 6*.0.01-1 40.9 1 4 * :41-2.0 00 0- 0-04-4+0 0·0 0*04*-2 r#4 3 1 -E G G 1-0 ..0 0 0-0.Le.O n . .  ...»-0  , • :G.0    0; 0.0 0.0 - S O O -- 0 ,-0 0 0 0*0 0 0- - 0-0 0 0 0 0*4 0 0--0,0000 *-0 0+
38 7,4852•002 9;3318•000 1,1772*200 C.0000*000 0,0000*000 1.78918002 0.0000+JOG 0.2-96+2;0 0,0000*000 :.0000*000 0•0000*000 0.0000*000
39 5,8295•002 9:8902•000 1,2474*000 0.0000•000 0,0000+000 1,6203,032 0.0900+OCO ..'.3300+OSO 0,0000*ZOO 0.0030*000 0.0000*000 0,0000•000



40 4'5400•002 1:0293•001 1.2981*000 0.0000*000 0,0000•000 1.7317•6.2 0.0000+08:· ..1*3;+030 0.0000•000 0.0000•000 0.0000*000 0,0000*000
41 3,5358•002 1;0590•001 1,3356•000 e.0000•000 0,0000•000 2.5276•092 0.0300*6·10 :.  :4*:30 0,0000*200 0.0000•000 0.0000•000 1'00000*000
42 2.75,6.On' 190A76.nnt l,T71A.,pr 0.0944*002.40(00-•0·00 2.BA96.:'7 0.0,00=05 ..+ ":-0 0 0.0009*444 0.00:0*000 0.0000+000 r.0000+000
43 2,1445•002 1;1092•001 1.3989•880 0,0000*000 0,0000*000 2,5034•032 0.0000*Ojo :.s-·3•100 0,0000•200 0,0000•000 0.0000•000 0,0000•000
44 1,6702•002 1:1234•001 1,4167.:00 1.0000*000 0,0000*000 2,7123.6.2 0.0000+Ou':.' 3.·+030 0.0000•.00 0,0000•000 0.0000*000 0.0000*000
41_14-3.0-0110.0.2_111253*001.1. 619 3• O 0-6. .0. .0 0 0 0•0 0 0.0.0 0 0 0*0 0 0.3,5 7 7 5 9 0.'' 2  -0-,·0 0 0 0*O u s·  ·:...·  ...,·* 0.0 0    0-,000.0-*00·0-4,00-00*-0.0.0-0-,·0-0-00*0-04-·11-rO-0-0-0*·0+0-
46 1,0130•002 1:1267*001 1.4208*305 9,0000*000 0,0000+000 3.8437-6.2 0.0900*00 .  1 +:-0 0,0000*200 0,0000*000 0.0000-000 0,0000*000

47 7,8893•001 1:1274•001 1.4217•002 0.0000•000 0,000]+000 4.1332-(32 0.0000+0.'  4.-'' +3-0 0,0000*200 0.0000*000 0.0000•000 P,0000+000

TIME SPENT IN PROGRAM ARGA NO. 8 WAS 3.354*ROOSECONDS

TIME SPENT IN PROGRAM AREA NO, 8 WAS 3.175•000SECONDS

TIME SPENT IN PROGRAM AREA NO. 8 WAS 2.300.902SECONDS

TIME SPENT IN PROGRAM AReA NO, 8 WAS 4.600-:,02SECONDS

TIME SPENT IN PROGRAM AHEA NO, 8 WAS 6.700-002SECONDS

TIME SPENT IN PROGRAM AREA NO. 8 WAS 8.000•002SECONDS

TIME SPENT IN PROGRAM AREA NO. 8 WAS 1.800•902SECONDS

FOLLOWING ARE THE FINE GROUP CROSS SECTIONS FOR MATERIAL IDENT, u 238 .

J EL SIUTRt SIGERH SIGINEL SIGFIS SIGCAPT NUBAR SIGYRL SIGERL SIGN2N SIGNP SIGNALPHA

1 7,7880-006 5:9456-001 1.7761--92 6.3732•001 1,0242*000 5.4243-003 3.7455*002 j.0'7:+030 0,0000*COO 1,2686•000 0,0000*000 P.0000*000
2 6,0653•006 8:0481-001 2,4083-6(12 1.6606+000 9,0128-001 7,3011-003 3.4386+Oue 3.P:3'1;1+030 0,0000*C.00 4.6023-001 0.0000*000 0,0000*000
3 4.7217*onh 0:9,48.001 2.987-. 02 2,50*A.000 5,8076-001 9,9,07•00r 3.1995*BO- ... .CO:30 0.0000*200 0.0000.000 0.0000.000 r.0000.000
4 3,6788•006 1;1138.000 3,3233.ou2 2.5976•000 5,6477-001 1,4768•052 3.0134*06: 2.7:'1.'+JLO 0,0000•000 0,0000.000 0.0000*000 0,0000*000
5 2,8650•006 1:3580•000 4,0519-602 2.6196*000 5,4823.001 2.3144eOO2 2.8684•CO- ..4  .*050 0.0000-300 0,0000*000 0•0000+000 0,0000*000

_ 3*-006.1:5430*000    4.6 0 4 6.6 0 2   2.6043.*.0-0-0-,5,6194* 0-1-· -31.5536no-02--2 ..7555*-C,0 0.-·g.-4--4L* 0 0 0 -O,0.000•6·00· -0,0.0 90*0*0.-(tro-8.0+40-0-0--f' r#0+0*00*·
7 1,7377•006 1:7425*000 5,2195-202 2,7799•000 5,3708•001 5,4327'602.2.8676+Ob· J.6177*1(0 9,00000:00 0,0000*000 0•0000*000 0,0000*000
8 1,3534•006 1:5686•000 4.6841-302 3.1683•000 3,1334-001 9.1509•002 2.9991+008 J.e„30+000 0,0000+000 0,0000*000 0.0000*000 B.0000*000
9 1,054(1*OnA 1TQA42*.Onn 5,87A2--t.'2 2.662R•000 0,2378-002 1.3024-021 2.9158*i'l·- ?. ,«.0-0 . Con'.9 00 5.0020-000 0.0000*000 r.0000+000

10 8,2085•005 2:'7802*000 8.3095-zu2 2.2374•000 1,3095-002 1,5034•'081 2.91042•06'.  .r'-, .*LO 0,0000*300 0,0000•000 0.0000*000 0,0000•000
11 6,3928•005 3:2848*000 9,8315.632 1,9219•000 2,0702•003 1,4440•031 2, 719*609 .'. T.050 0,0000*:00 0,0000*000 0.0000*000 0,0000•000
12_  4+9187•005.4:2818*000  .1.2795=col   1,81-74•0 0-0.-,7-*.19.73*0 04.--1,3 6 43„0 0,1.-2,+467.4.0.4-·.3-*-2„1 9 .1.*.0 6 0 -O·rO 0 0 0- * 0 0-0--G-rO 0 G O·-O-0·0--0-,0+0·0 * 0-0-0- F·,0-0-0-0·* ·0 0 0-
13 3.8774•005 5:1074•000 1,5279-.01 1.6119*000 0,0000*000 1,325Ae(31 2.4271+03': J.'·--*2:0 0.0000-500 0,0000*000 0.0000-000 0.0000.000
14 3,0197•005 6:1342•000 1.8335-:01 1,3144•000 C,0000*000 1,3661-091 2.4118*00":.·:A.1 *3=0 0,0500*300 0,0000*000 0.0000*000 0,0000*000

_1L2+151-810.-05-6110.74•000   2.0 6 4 1.0 0 1   1,1994*000    0,0 9 0 0*0 9 0   1,1 5 1 9-0 3 1   2.3-9994·040--1.-4.2.0.11•·040    0.0 8 0 0*3 0 0    0.0 &$;16FA44444*4400 r.0 0 0 0+0 0 0
16 1,8316•005 7;5906•000 2,2686•:01 1,1000•000 0,0000•000 1,5709•0:1 2.3906+013 5.- ·11+0:0 0,0000*000 0,0000•000 0.0000*000 0,0000*000
17 1,4264•005 8;4891*000 2,5391.001 9,4994•001 0,0000*000 1.7208e091 2.3834*005·."81:•000 0,0000*000 0,0000*000 0.0000+000 0,0000*000
18 1,110.91005..9:4501*000 -2.8371.301 7,6491.001 n,0000*OOD 1,9037•001 2,3,178-*04:--4..42-4--*-(49 :.0009 :DO 0,0090*404-4 404%-•-000 r.0000+000
19 8,6517•004 1;0401*001 3.1080-sol 5,1861•001 0,0000•000 2,1902•0Jl 2.3734•00A :.O.'2*JZO 0,0000*000 0,0000-000 0.0000-000 0,0000-000
20 6,7379•004 1:1266•001.3.3633.901 3,0793.001 0,0006*000 2,5624eo*1 2.3700*0Or 2.:3).:*060 0,0000*600 0,0000-000 0.0000+000 000000•00021 5,2475*nnd 112n14.001 3,58#l4.·201 1.4401.001--0.+840·0*0·04--3·.. 8.9.81·U·41.-2.1673•Ojt) .. -·". 200 O.COOD*300 0.0000•000 0.0000 000 r.0000*000
22 4,0868•004 2:0420•001 6.5983.201 2,3964•002 0,0000•000 3,6138e601 2.3653*009 6.0.-04*000 0,0000•000 0,0000•000 0.0000*000 8.0000*000
23 3,1828•004 2:5043•001 7,4721-001 (,0000*000 0,0000*000 4,1853•031 2.3637+002 3.2,1u+050 0,0000*000 0,0000*000 0•0000*000 0,0000*000

_24_2**Z-a8*0*4 2:'5406*001_ 7.5805.Cul 6.0000•000 0,0000•000 4,7548-(31 2.3621*03·3 3.=3,'9*0:0 0.0000 :00 0.0000*000 0.0000 000 0.0000*000
25 1,9305•004 2:5979•001 7,7517.901 0.0000•000 0,0000•000 5,3142•9:1 2.3614+008 1.252:'+CCO 0,0000•000 0,0000*000 0.0000*000 0.0000*000
26 1.'5034•004 2:6401*001 7,8774-001 0,0000•000 0.0000-000 5,9743pool 2.3607*001 .'·.'11,-+030 0.0000*300 0,0000*000 0.0000*000 P.0000*000   41

--3



27 1.1709•004 2:6562*001 7.9291.Col :.0000•000 0,0000•000 6,5729•001 2.3601+Ou" ..  .·,+030 0,0000*:00 C,0000•000 0.0000*000 11,0000*000    23
28 9,1188•003 2;6555*001 7.9231•001 C.0000•000 0,0000*000 7,1590•031 2.3596*000 j.1,1-*0:0 0,0000*:00 0.0030*000 0.0000•000 0,0000•000
29 7.1017*Onl 2T6929*Ont 7.9194.·,01 0,0000*000 0,0900*000 7,7490"0:1 2.3503-49- :.'-" *C-0 0.CCOO•LOO J.0020•000 0.0000+000 r.0000*000
30 5,5308•003 2:6496•001 7.9095-801 0,0000•000 0,0000•000 8,4529•021 2.3590•06n 0,3 lj*3:0 0,0000*200 0,0000*000 0.0000+000 0,0000-000
31 4,3074•003 2;6451*001 7.8921-001 0.0000•000 0,0000•000 9.2349'001 2.3588•00- 3.0,-"+0:0 0,0000-300 0,0000-000 0.0000*000 B,0000-000
32 3.3546•003 1.+4948•001 6.2292.oni 1:0000•000 0:0000•000 3*09.5***41-2+315 16*009 2,('n'::*]CO 0,0000•:40--0..000-0-*0-0-0-0.0000•000 11,0000•000
33 2,6126•003 1;0609•001 3,8222•001 0.0000•000 0,0000•000 0.0000•090 2.3585•000 4.2'Zr.030 0,0000•:00 0.0000•000 0,0000*000 B.0000•000
34 290347•003 9t9564*000 4.9085.001 0,0000*000 0,0000•000 0,0000*000 2.3584•00' ,. .p:•000 0,0000*LOO 0,0000•000 0.0000*000 P,0000•000
35 1.5846•Q.0.3 1:0978•001 ·5.78•12.Oni r,Ooon.non n,nf·Inn•000 0,nflon*non 2.,TRA•non  ."t·-. *300 0*0000.:00 0.00.0.0·•0-0.0---O.O0no*090 r.0900-000
36 1,2341•003 1;0219•001 4.7614•001 0,0000•000 0,0000•000 0.0000*000 2.3582*000 0.0ele*000 0,0000•000 0,0000*000 0.0000*000 0,0000•000
37 9,6112•002 1;0174.001 6.1330•001 C.0000•000 0,0000•000 0,0000*000 2.3582*000 3.(000*0:0 0,0000*000 0,0000*000 0.0000•000 0.0000•000
38 7 4852•002 Ot2445*000 5.3944.001 0,00On.000 n,nooo•000 0,onoo*020 2,1581•non ),5.09*000-0+0*00*ZOO 0.0000•000 0.0000*000 11*0000•000
39 5.8295•002 1;0390•001 5.3697.001 0.0000•000 0,0000*000 0.0000*000 2.3581*000 3.001:0000 0,0000-COO 0,0000*000 0.0000*000 0,0000*000
40 4,5400•002 9;5942•000 3.9592-001 0.0000•000 0,0000•000 0.0000•000 2.3581•000 0.9011*000 0.0000-COO 0.0000*000 0.0000*000 0,0000*000
41 3.5358*0.02 150346.oot 3.)3n2.onl o,onon•nOn n,nnnn•Ortn n,nitoo*non 9.1'Al.An- '.·2.-1*020-0-0000•SOO 0. 00-0-0-4-0-0 .0000*000 r*0000.000
42 2,7536•002 9:3452•000 5.6463-001 0,0000•000 0,0000•000 0,0000•000 2.3580•000 1.0500*000 0.0000•COO 0,0000*000 0.0000*000 B,0000•000
43 2.1445•002 1:0838*001 5.3082-001 C.0000•000 0,0000*000 0.0000•000 2.3580•000 3.6034*000 0,0000•coo O,0000•000 0.0000•000 p,0000•000
44 1;87112*On, PT7A69•000 2,40rn•Ann 0,0000•000 0,0000•004---0405-0-0*400 'Cl.g580•noe ...,Or:, 050 0.0000*=no 0.00-0-0*0.0*_0.9000*000 r.0900 000
45 1,3007•002 8;8282•000 2.7207-001 0,0000•000 0,0000•000 0,0000•000 2.3580•000 ..688.**000 0.0000•600 0,0000*000 0.0000*000 8.0000*000
46 1,0130•002 6:2075•000 2,8909•000 0,0000*000 0,0000*000 0,0000•000 2.3580*003 ..:fOR+000 0,0000*:00 0.0000.000 0.0000.000 P,0000*000
47 7.8893•001 714729-002 1.92<6.081 0,00On•non n,nnoo•000 0,0non*n90 2.3590•300 0.106-*Cio O.0000*soo O.Ooon•noo 0.0000•000 r,0000*000

TIME SPENT IN PROGRAM ARWA NO. 8 WAS 2,178•000SECONDS

TIME SPENT IN PROGRAM AREA NO, 8 WAS 2.109•000SECONDS

TIME SPENT IN PROGRAM AREA NO. 8 WAS 2.750•O01SECONDS

TIME SPENT IN PROGRAM AReA NO, 8 WAS 5.800•002SECONDS

TIME SPENT IN PROGRAM ARMA NO. 8 WAS 1.580•001SECONDS
T       '

TIME SPENT IN PROGRAM AREA NO. 8 WAS 1.430•001SECONDS

TIME, SPENT IN PROGRAM AREA NO. 8 WAS 1.900•002SECONDS

FOLLOWING· ARE TWE FINE SROUP 'CROSS' SECTIONS WOR MATERIAL IDENT. PU239 ,

4 EL SIGTAA SLGERH SIGINEL SIGFIS SIGCAPT NUBAR SIGTRL SIGERL SIQN2N SIONP SIGNALPHA

1 7,7880•006 5;7423-005 1*7102:002 8,1201•001 2.4106*000 0.0000*000 4.0707*000 0.O09 *0:0 0,0000•000 1,4116.001 0,0000*000 p'Oooo-000
2 6:0691*Ona RT)410*001 2,dail.gn2 1,9890*000 ':00A2•990 9:0noo*000 3.8051•nou 0.::03.9(9 :.0:00,(90 7.1679-992 0.0090*000 8.0000+000
3 4,7237•006 9:9801-001 2.9655,002 1,5224•000 1,8719•000 0.0000•000 3.9983•000 0.0040+000 0,0000*000 1.4804-003 0.0000•000 0,0000•000
4 3,6788•006 1;0749•000 3.1938•002 1&3811•000 1,9178•000 0,0000•000 3.1372•000 0.Oroo•OCO 0.0000*000 0,0000•000 0.0000•000 B.0000•000
5 2,M680*OnA 19)769*nno '3'od,A.ioo2 1,2352•080 1,0794•900 0,0000*090 3.3117*009 0.:01:*CCO C.0000*SOO 0.0000*000 0.0000*000 0.0000*000
6 2,2313•006 1;5642*000.4.6481:002 1.1681•000 2,0336*000 0.0000•000 3.2140•000 3.00 ,i•020 0,0000*COO 0,0000*000 0,0000•000 P,0000•000
7 1*7377•006 lt9388•000 5,7611,002 1,0877•000 1,9863•000 0,0000*000 3.1379•000 0.0590-000 0,0000*000 0,0000*000 0.0000.000 B.0000.000
8 1.35)4*Onb MT?,66•Onn 607*17:0n2 9:944'aDOl f,R*AS•000 8,Pal -OOr 3.0786•009 0.0nCO*030 0.0000+000 0.0000 000 0.0000*000 r.0000-000
9 1,0540•006· 2:4719•000 7.3486•602 8,9780•001 1,7945*000 3.2812•002 3.6325•000 0.00BO•000 0,0000•000 0,0000•000 0.0000*000 0,0000•000

10 812085•005 2:6364•000 1.8004:602 7,8779•001 1,7213•000 5,6452•002 '2.9966•000 0.0030+000 0.0000-000 0,0000.000 0.0000.000 060000.000
11 6.3928*Onr 3toRM.nno 9,16646002 7,6160-001 1,6551•000 7.7291•002'2.9686•000 0."co-000 9.00:0+:00 0.0000*000 0.0000•000 0.0000•000
12 4,9787•005 3t6686•000 100213.001 7,3683•001 1,5944•000 1.0010•001 2.9468•000 0.6900*000 0.0000•000 0.0000.000 0.0000-000 0,0000.000
13 3.8774•005· 4;4235•000 1.3363.001.6.7156•001 1.5134•000 1.2200•001 2,9298•000 0.(:900-000 0,0000*000 0,0000*000 0.0000*000 B,0000.000



14 310197•005 5:1247•000 1.5238-001 5,6833•001 1,4895•000 1,4772-031 2.9166*000 9.1000*060 0,0000*000 0,0000*000 0.0000*000 0.0000•000
15 2,3518•005 5;7116•000 1.6978-Col 4.8096.001 1,4800•000 1.7183,001 2.9063*000 2.con)•080 0,0000*000 0.0000•000 0.0000•000 B.0000•000
16 1.8316•On5 6:9772*0On 2.n503.:Gnl 4.1151.n01 1,4Rlo•000 1,803A•nOt 2.99AF•no" ..20]rIC.CO 0,0000.000 0.0000•000 0.0000.000 1'*0000.000
17 1,4264•005 7;8189*000 2.3235•001 3.7908,001 1,5083*000 2,0408•001 2.8920•000 0.000C+000 0,0000*000 0,0000*000 0.0000*000 0,0000+000
18 1,1109.005 8T4834•000 2.5208.001 3,3883.001 1,5242•000 2.1415•061 2.8871•000 J.0009*000 0,0000*000 0,0000•000 0.0000•000 0,0000•000
19 8,6517*004 9:4268*000 2.80A9.001 3,0,Al*nni 1,91,0*onn 9,1900•nof 9,8813•00n ).0000•000 0,0000•000 0,0000*000 0.0000•000 P,0000•000
20 6,7379*004 1:0153•001 3.0168-001 2.7152.001 1,4903•000 2.1880•001 2.8804*000 3.C(169*0(0 0,0000*000 0,0000*000 0.0000*000 B,0000*000
21 5,2475•004 %;0471*001 3.1112•001 2.5044.001 1,4607-000 2.5130•001 2.8781+000 ».0-00*000 0,0000•000 0,0000-000 0.0000*000 0.0000-000
22 4.0868•004 1fn759•004 3.19A6.anl 7,AO2Aeo01 1,4020*000 3,3 99.001 7.8,AT*nOO 9.2'47*0:0 0.0000•200 0.0000,000 0.0000•000 r.0000 000
23 3,1828•004 1;1021*001 3,2746-001 2.3202.001 1,5763*000 2,9248•031 ·2.8749*000 :.CACD*000 0,0000*000 0,00000000.0.0000•000 B,0000•000
24 2.4788•004 1:1252*001 3.3432-901 2,2193•001 1,6765•000 5,0956'001 2.8738•000 5.0!90*0:0 0,0000•000 0,0000•000 0.0000*000 0.0000•000
25 1.9305•0_0.4 1T1442.001 3.3906.onl 2,117Y.001 1,7Ar4•000 6,711A•001 2,87TO+ADO ..roOn*090 0,0000,COO 0,0000*000 0.0000*000 F,0000•000
26 1.5034•004 1;1620•001 3,4525-001 1,9451.001 1,9000•000 7,8438•001 2.8723*000 0.0008*0(0 0,0000*000 0.0000•000 0.0000*000 0,0000•000
27 1,1709•004 1;1790-001 3.5031.001 1,5894•001 2,0269•000 9,0228e001 2.8718•000 o.enoo*000 0,0000-000 0.0000.000 0,0000.000 B,0000*000
28 9.1-188*onr itt052.nni 3,5512-001 1.0101-001 9,1.789,000 1,0263*970·2.8.14*,nO·-' r .:·-·2: 020 0.0000 000 0.0000*000 0.0000*000 r.0000*000
29 7,1017•003 1;2092•001 305929•001 1,6624.002 2,3396•000 1,1479*000 2.8711•000 0.6008+000 0,0000*000 0,0000•000 0.0000*000 0.0000•000
30 565308•003 1;2226•001 3.6326-001 0.0000-000 2,5219•000 1,2819*000 2.8709+000 0.0010*OCO 0.0000•000 0,0000*000 0.0000*000 0,0000-00031 4.3074•003. 1:2359*001 3.6722..01 0,0000•000 9,6067•000 1,417'0900 ·2.8707.705 ' -

.:-leco O*0000.20-0-0,54.-0-0,04.-0.0000.000 r.0000.000
32 3,3546•003 1Q2488.001 3.7105.001 0.0000•000 2,9471*000 1,6494•000 2.8705*003 6.0''OB+000 0,0000*(00 0.0000•000 0.0000•000 B,0000-000
33 2,6126*003 1:2615*001 3.7481.001 0,0000•000 3,3101+000 1,9284•000 2.8704+000 •j.Cnou*000 0,0000*000 0,0000*000 0.0000-000 0,0000-000
34 2.0347*Onx lt2733.001 3.7831.nnl 0,0000.onn 31,7473•000 2,2477*000 7.8711<.Bon 3.-nor•*CCO O.0000-:00 0,0000•000.0.0000*000 r.0000*000
35 115846•003 1:2835•001·3.8137.001 0,0000*000 4,2007*000 2.5965*000 2.8702•00:) J.3000*050 0,0000•COO 0,0000-000:0,0000*000 0,0000*000
36 1,2341•003-1:2931•001 3,8422-001 0.0000*000 4,7498•000 3,0133*000 2.8702*009 :.000',+OCO 0,0000-COO 0,0000*000 0.0000*000 0,0000*000
37 9.6112•On, 1:Jn10.001 3.8694.onl 0,0000*000 5,7060*onn 3,679A*Opn ·2.8701*Ao, ',3,10*000 0,GOOF•002 0,0000•009 0.0000•0-00 0.0000•000
38 7,4852•002 1;3065.001 3.8817.001 0.0000•000 7,2295*000 3,6250*090 2.8701*000 1.0090+CCO 0.0000+300 0,0000•000 0.0000*000 0,0000*000
39 5,8295•002 1:3105•001 3,8938.001 0.0000•000 8,0021*000 4,8459*030 2.8701•000 3.,irOO+O:0 0,00000000 0,0000•000 0.0000*000 0.0000*000
4n 4:94fin•0-01_113110.10-01_318952-aol 0.0000.Oon 1,2820.001 846'92+0'00 2.8701•·Oe' 1.-"C':•2(0 0.00OC*:00 0.0000*000 0.0000*000 r.0000*000
41 3,5358•002 1;3089*001 3.8890.001 0.0000*000 9,7870•000 4,5918+090 2.8701*000 5.COOO*COO 0.0000•200 0.0000•000 0.0000*000 0,0000•000
42 2,7536•002'1:3480.001 4,3344•001 0,0000*000 8,9065•000 4,5154•000 2.8700•00: 0.0/02•000 0,0000•:00 0,0000-000 0.0000*000 11,0000.000

-          43 2:1445•002 111111*001 4.7482.001 0,Ooon,000 3,R495*000 A,416Ae'021 '2.Blno•non 0.0-v:'*0:0 0,0000*200 0,0000•000 0.0000*000 r.0000•000
44 1.6702•002 lt1455*001 3.6712•001 0,0000•000 9,4451-001 1.2187,001'2.8700•000 0.09AO+030 0,0000*:COO 0,0000•000 0.0000*000 0,0000*000
45 1;3007*002 lt1300•001 4,7398.001 C,0000*000 0,0000*000 0.BOOD*OCO 2.8700*000 ..0.-06*000 0,0000*:00 0,0000*000 0,0000*000 11*0000•000
48 1.nl In*On, 1TnR21*nnt 3,8,16-(101 0,0000•000 0,0000•000 0,0900*11)0 ?.8700*nOS I.'t"I'•C:0 0.0000bSOO C.0000*000 0·.8*00-*-0*0--irS#FPVHMA
47 7,8893*001 1;0921•001 3.2836-001 0.0000•000 0,0000•000 0,0000*000 2.8700+000 0.5989+000 0,0000*:00 0,0000-000 0.0000*000 0,0000-000

TIMF SPENT IN PROGRAM ARFA NO, R WAS 1,od,*nonRfraNDS

TIMF SPFNT TN PROGRAM ARRA NO, A WAS 1,AAO*nnOGECONDS : 1

IIME' SPENT IN PROGRAM ARRA NO, A WAS 2.79n,nnlfErnNnS

TIME SPENT IN PROGRAM ARPA NO, A WAR p,non.nn,ffrnNDS

TIME SPENT IN PROGRAM AREA NO, A WAR 0-lnn.O02SFMONDS

TIME SPENT IN PROGRAM ARPA NO  A WAR 4,1nnonn,R=nnNnS

TIME SPENT IN PROGRAM AREA NO, R WAS 9.non•noAsfraNDS

FOLLOWING ARF TWF FING BROUP 'rAriff Sfr,TlrIN< FOR MATFRIAL TrIFNT. PI'240

J FL S/GTAk SIGFPH SIGINEL eIGFIS SIGCAPT NI'BiR SIGYRL SIGEPL SIG 12N SIGNP SIONALPIiA

\0
\0



»'

1 7,7880•006 5;2334-001 1,3929•i'02 7.0735,001 2,1461•000 5.4239•623 3.9785•:i- ..-c: *230 0,0000•:00 5,1765•001 0•0000+000 11,0000*000    0
2 6,0653•006 7:3453-001 1,2604..:u2 1.4817•000 1,8741*000 9,2251•l,33 3.7:67•Co: :.. 60*000 0,0000•:00 1,2522-001 0,0000*000 11,0000•000    0
3 4,7237•006 9:6214-001 2.844--.i32 1,Raan*nnn 1.5rio.nnn l,n,7R•n-2 r.63AA*Or- ..,·'*1.0 0,0000*-00 2,00on.noo n.nono+000 p,0000*000
4 3,6788•006 1T0954•000 3.2416.:02 1,7605•000 1,5386•000 1,6703•032 3.4310*.:6 ..'-'t,+0SO 0,0000•200 0,0000•000 0.0000•000 0,0000•000
5 2,8650•006 1:3596.000 4.0229..92 1,6483•000 1,6577•000 2,6644•6-2 3,2898*00'  ,.    40:0 0,0£00•:00 C,0000*000 0.0000•000 B,0000•000
6 2.s-2313•006 1;5828*000 4,6842•.02 1.5348*000_1,7146*000.3.9348'6 9 3,2307.n L' .- '.•0:0 0:0000*200 C,0030•000 0.0000*000 b:0000*00m
7 1,7377•006 1;9397*000 5,7398-: 02 1,5978•000 1,6241•000 5.3003•022 3.1298*:u, .1 .1,+010 0,0000•200 0,0060*000 0,0000*000 0,0000-000
8 1,3534•006 2:2959•000 6,7933-_J2 1.4171•000 1,5046*000 1.0187•u'l 3.0738•00; ...  ' *020 0,0000•300 0,0000*000 0.0000*000 B,0000-000
9 1.0540*0116-2:5169•000 7.441:.,i,2 1.,in,18*nnn 1.49,4.nan 1.970*-1  1 '1*02040-19.  , .  ..+Ofo 0,0000*200 0,00on.floo n.nof'0*000 fl,0000-OCO
10 8,2085•005 2:8437•000 8,4224-c02 8.5458.001 1,3731•000 1,7370•l.1 2.9947•00  ..- . +0-0 0,00000:00 0,0000*000 0.0000•000 0,0000•000
11 6,3928•005 3;4419•000 1.0201-401 9.4012-001 9,4168-001 1.6914'Oll 2.9675*20: ..- '9+J:0 0,00000:00 0,0000*000 0.0000*000 B,0000*000
1 2   4.97873005-4:1436*000    1.2274-_ill -1,1 8 4 0*0 0 0   5,8637-0 91-.1.-6151 1.0 11_2 -9461.*.0 9 P     · ·  :  _.10.+ 020-0 .O COJ•40#. -0-, 0*0 0-SO*--0 . 00-0 0 *000--0+0 000* BOO
13 3,8774•005 4:9952•000 1.4802..ul 1.2588*000 2,9708,001 1.6113-0'1 2.9294*Ouo .' ' -0-0 0,0000*100 0.0000•000 0.0000*000 0.0000•000
14 3,0197•005 5:7943•000 1.7157-·-01 1,1218•000 1,7142•001 1,6630-0ll 2.9163*00 .   .+020 0,0000•:00 0,00000000 0.0000*000 0,0000•000
15 2.3518•On5 A:Vn07•0:GO_ 1.92 Ze_-.1-1_ 1,0365**0.0__1+2 a21401 1,7092•£ 1 2.0061•n.,  2.  -+ .020  0.0000*200 0.0000•000 0.0000*000  r.0000*000
16 1,8316•005 7;9038*000 2,3399•.01 9,5409.001 9,9450.002 1,957A•u.,1 2.A981*OuS ,.  .,+0:0 0,0000•000 5,0000•000 0.0000-000 0,0000*000
17 1,4264•005 9:0522•006 2,6793..01 8.0800.001 8,7477-002 2.1510,0.1 2.8919+0. , s. :1*000 0,0000•COO 0,0000•000 0.0000*000 P,0000•000
18 1,1109•Ons 018:1144.non 2,9009-,_fil 5,0227-001 8,2229•002 2,3060-1,-1 7.88'71•nJ° .. '"r-0-0 0.0000•ZO.o 0.0090*009 0.0000*000 r.0000+000
19 8,6517•004 1;0400.001 3,0774.001 3.7592•001 8,0677•002 2,6984•061 2.Me33*00" 0.3,:0: +0:0 0.0000•300 0.0000•000 0.0000•000 P.0000•000
20 6,7379•004 1:0984•001 3.2504.001 1.6796•001 8,3375•002 3,1739•021 2.A804*Co, .- 10*OiO 0.0000*SOO 0•0000*000 0.0000*000 B'0000*000
21 5,2475•004 1:1705*Ont 3.4,1,8.nnt r,OSTA-002 Fl,Azz<.n02 3+7.2.8-404.11--2.97Al•p.,- ... '"*0:0 0.000CeCOC :.0029-000 0.0000*000 1'.0009*000
22 4,0868•004 1:2395•001 3.6682-001 1,2577•003 9,4344•002 4,3501•U:1.2.8763•Don u.)53,*000 0,0000*COO 0,0000*000 0.0000*000 B,0000*000
23 3,1828•004 1;2907-001 3,819S-Col 0.0000•000 1,0615•001 4.8899•0:1·2.8749*043 J.-"  *C:0 0,OGOOICOO 0,0000*000 0•0000*000 0,0000*000
24 214788•00-# 1:'1132*1101 3,8897.enl 0,0000•000 1,0419=001 5,6086•u:1 2.8738•52' .'.  't'•CLO 0.0000*:00 0.0000•000 0.0000*000 r.0000*000
25 1,9305•004 1:3500•001 3,9945-001 (,0000•000 1,0572.001 6.4938oo:1 2.8730*005 ..-,':*.+3:0 0,0000*:00 0.0000*000 0.0000-000 0,0000*000
26 1,5034*004 1:3783•001 4.0781•001 C.0000•000 1,0597 001 7,3281•0-1 2.8723•Ou. ...'·':*0=0 0,00000:00 0.0000-000 0.0000*000 B,0000*00027 1.1709.084 1:In62*nnl 4.4409•4111 0,00On*000 1,0940-001 8,2ne•.0.1 2.8718•nuf ..  't*]SO 0.0000 COO 0.0000 000 0.0000 000 r.0000*000
28 9,1188•003 1;4413•001 4.2647.001 6,0000•000 1,0334•001 9,1612•031 2.8714•006 ..  1'+0:0 0,0000*:00 0,0000*000 0.0000*000 0,0000+000
29 711017•003 1;4827•001 4,3872.(01 0,0000*000 1,0042,001 1,0217*000 2.8711*02- ..: '1•0:0 0.0000*COO 0,0000•000 0.0000-000 0,0000-000
30 5.5308•On) 1:5,03.001 4.4986.001 l,Ooon•OOn 9,%8Al.002 1,1440*030 2.8709•nuo 1.   :*210 0 QOOO•000 0,0000 000 0.0000*000 f.0000*000
31 4,3074•003 1:5791•001 4,6730.001 (,0000•000 8,9773.002 1,2930+000 2.8707•002 3.'.10*0:0 0.0000•500 0,0000*000 0,0000•000 B,0000•000
32 313546•003 1;6484•001 4.8781-001 0,0000•000 8,4271po02 1,4734*020 2.8705*00'  .-,j:+0:0 0.0000*ZOO 0,0000*000 0.0000*000 0,0000+000
33 2,6126*On, 1,7,16*nnt 5.hOAA.oRt r.ooon.000 7,MR66•on? 1.AOAL*n.0 7 8704•30'  . ./ .0 -O 0.0000•200 0*0000*000 0.0000•000 r.0000*000
34 2.0347•003 1:7981•001 5.3209.001 0.0000•000 7,3793.002 1,9592•030 2.8703*0J' .. Ae•0;0 0,0000*ZOO 0.0000*000 0•0000*000 B,0000-000
35 1,9846•003 1:8770•001 5.5545•001 0.0000-000 6,9498•002 2,2661+030 2.8702•069 ..'1'"'1•030 0,0000•COO 0,0000*000 0,0000•000 8,0000*000
36 1,2341•001 1:9980*ant 5.,043.001 9,0000•000 A,AO72-002 2:6303*000 2.e702•091  .' 0"•:30 0.0000 COO 0 .0000•000 0.0000*000 r.0000*000
37 9,6112•002 2:0410•001 6,0395-001 0.0000*000 6,2837-002 3,0533+0(0 2.8701•00., ..6.00•JZO 0,0000•200 0,0000•000 0.0000•000 0,0000+000
38 7.4852•002 2T0406•001 6,0298•001 0.0000•000 6,0809.002 3.5489•030 2.8701•003 -.-  *:50 0,0000*:00 0.0000•000 0.0000•000 0,0000•00039 548205*0np 11?'77.not 6.7 117-2,11 9.0000*009 4,Ro,0-092-4.*58*6·***0 7.8791•03: S.: '32*330 0.0000-COO 0.0000*000 0.0000*000 r.0000*000
40 4,5400•002 1:11900001 4.1229.001 0,0000•000 5,8202-002 5.0000*030 2.8701*OJC 0.-' 1,•020 O.OCOO-000 0.0000.000 0,0000.000 0,0000.000
41 3.5358•002 1:0876•001 6.2004•001 0.0000•000 5,6816•002 0.000000:0 2.8701•000 3.-/r„*020 0,0000•COO 0,0000-000 0.0000-000 0,0000-00042 2,75:It#6.Onp O;1892.nOn 8*.402-601 0,0000•090 5:4121-002-4+040-0-40-0 2.8709•AO" S.''  *:ro O.C:00*:00 0.0000*000 0.0000*000 r.0000+000
43 2,1445•002 9:7807•000 3,8027-001 0.0000*000 5,2233•002 0,0000•000 2.8700•000 3.36:'•010 0.0COO•:00 0.0000•000 0.0000•000 B,0000•000
44 1,6702•002 1:1665*001 4.4899•Col 0.0000•000 5,1656,002 0,0000•000 2,8700•000 2.6·'0'*J:0 0,0000*.00 0,0000-000 0.0000-000 0,0000•000
49 1.1 anl.On, 1Ttra4*0-0.1__1Ul-0-1.-0-01-0..40.0-0*0-0.0--5+UO*40-2-0+0-0-0-0.10-0-0 2 .8709-097 - .s ':-030 0.0000•:00 0.0000"000 0.0000 000 r.0000-000
46 110130•002 9T7030•000 1,8403*000 0,0000*000 5,9752,002 0.0000*000 2.8700•000 3.4. i'•060 0.6000*:00 C,0000•000 0.0000*000 B.0000-000
47 7,8893•001 1T0684.001 5.2168•001 6,0000•000 6,8660,002 0,0000*000 2,8700*000 0.0-3.•0(0 0,0000*:00 0,00:0•000 0.0000•000 3,0000•000

TIME SPENT IN PROGRAM AREA NO, 8 WAS 8.770•001SECONDS

TIME SPENT IN PROGRAM ARBA NO. 8 WAS 3.850•O01SECONDS

TIME SPENT IN PROGRAM AREA NO. 8 WAS 1.720•001SECONDS

TIME SPENT IN ·PROGRAM AREA NO. 8 WAS 4.300•002SECONDS

TIME SPENT IN PROGRAM ARWA NO. 8 WAS 1.000•001SECONDS



TIME: SPENT IN PROGRAM ARBA ·NO: 8 WAS 5,000•003SECONDS

TIME' SPENT IN PROGRAM AREA NO. 8 WAS 3.200•002SECONDS

TIME, SPENT IN. PROGRAM.ARGA NO. 8   WAS    3.100•002SECONDS

FOLLOWING ARE· THE FINE GROUP ;CROSS SECTIONS FOR MATERIAL IDENT, NA 23 .

J Eli SIGTRM SIGERH SIGINEL SIGFIS ,SIGCAPT NUBAR SIGTRL SIGERL SIGN2N SIGNP SIGNALPHA

1 7.7880•006 2:5614-001 7.9589.002 8.7033.001 0,0000•000 1.7281•024 0.0000•00'J 0.9030*330 8.0000*Soo 0,0000*000 5.6230-002 6,3472-002
2 6:n653*On6 31Pl66-004 1.0*17-901 0,2212 001 n,nOOO•000 1,6'10-004 0.0000-293 2.':. 2*009 0*0000,-00 0.0000'000 3.8796-002 9.1172-OC3
3 4,7237•006 4:9670*001 1,5662-001 8.8781-001 0,0000•000 1.6309•004 0.0000•000 2._009*000 0,0000•900 0.0000•000 1.0690-002 6,9522-004
4 3,6788•006 6:9175•001:2.1733-001 8,0367,001 0,0000•000 1,6062•034 0.0000•000 3.:0-"*CLO 0,0000•-00 0,0000•000 2.9751•004 1,1411-004
5 2i8690•OnA A:8180•Rn, '2.Antl.rnl 6,701*.001 n,noog.000 1,6070*004 0.0000*nve ·. ·· '-*]-0 0.0000*COO 0,00(0•000 0.0000*000.-4,0000*000
6 2,2313•006 1:1111•000 ·3.4916-001 6,4948,001 0,0000•000 1.8020eOG4 0.0000•000 :.0.0.C-0-0 0,0000-COO 6.0000+000 0.0000+000 0,0000*000
7 1,7377•006 li2620*000.4.0983.001 6,7773•001 0.0000•000 1,9239•094 0.0000*000 3.08:39*0:0 0.0000*200 0,0000*000 0,0000+000 0,0000*000
8 1.3534•OnA Itin83*01111 -4.8PAB.„nl 8,8150.001 n,0000.000 2,0910,044 0.0000*09"  .0,-10*2-0 0.0000*300 0.00:39•000 0.0000•000 r.9000•000
9 1,0540•006 1:9223•000 6,1373.001 5.8976.001 0,0000•000 .2.i929•004 O.booo*JOO 3.Jr:12*cco 0,0000*200 0.0000*000 0.0000-000 0,0000+000

10 812085•005· 2;2201•000 7,0910.001 3,6694•001 0,0000•000 2,3733•004 0.0000•000 5.Coni,*000 0,0000*000 6,0000•000 0.0000*000 0,0000*000
11 6.13928*OnS Affl125.non 1, 1141.Olln 3.3109.001 n,0000*000 3,1720'00& 0.0000*000 2.""*050 0.0000*SOO C.0000-900 0.0000*00,0..O,900.0*00.0
12 4,9787•005·3T1094•000 1.0398•000 1.0697•001 0,0000*000 3,·2917.004 0.0000•OC,8 1.3'ifin•0:.0 0,0000*:00 0,0000*000 0.0000+000 0.0000*000
13 3.8774•005 320164•000 1,0014•000 8,8307•003 0,0000*000 2,5812•034 0.0000*008 0.0534+000 0,0000*300 0,0000*000 0.0000*000 0,0000*000
14 360197•OnS·311457*000 9.8913.nnl'0,00on*000 n,nooo•000 4,6416-074 0,0000+903 :,-s·'"*000 C,0:00*ZOO 0,0000*000 0,0000*000 r.000(*000
15 263518•005·3:0237•000 1,0666*800 0,0000•000 0,0000•000 6,8898•004 0.0000•003 0.·3892*000 0,0000*000 0.0000*000 0,0000+000 0.0000+000
16 1.8316•005·3:9153•000 1,2679+000 0.0000•000 0,0000•000 7,7878•004 0.0000*003 0.0098*0:0 0,0000*200 0.0000+000 0.0000*000 0.0000+000
17 1:4264•005 1:2404•Onn 1.nn<3*Ono n,Ooon•nOn ninnOO•000 A,8017.014 O.D)no*nqn -,24,2+0-0 0,0000*'00 0,00(n.noo n.oono+000.B.0000.009
18 1.1109•005'3t3828*000 1.0472•900 0,0000*000 0,0000*000 8,0970•004 0.0000+304 2.9090+0:0 0,0000*000 0,0000+000 0.0000+000 0,0000+000
19 8,6517•004 3;5380*000 1,0944•000 0.0000*000 0,0000*000 2.9752•004 0.0000*000 3.Coon+0:0 0,0000•000 0,0000•000 0.0000•000 B.0000+000
2 0 6 I 7379* 0 0 4· ) : 09 68• 0 (10__1*1301«.0-a--e+0-0-0-0-*D*I)-0+0.8,0-0*0-0.0- +68-7-8-z.011-4     0.0 0 0 0   1 0"     ' - " ' * ' -0 0.0:0 0* :0 0 0.0 0 0 0*0 0 0 0·0 0 0 0*0 0 0    r.0 0 00*000
21 592475*004·4:7819•000 2.1930•000 0.0000•000 0,000Q•000 3,1008•004 0.0000+000 ; 309ii+OQO O,0000•COO 0,0000•000 0•0000*000 0,0000*000
22 4,0868•004 4:4787•000 1.4553•000 0,0000*000 0,0000-000 3,5237•034 0.0000*JO' 0.8:'9)*:00 0,0000*000 C.OOCO*000 0.0000+000 B.0000+000
23 3.1828•On 4 4:OA78*000 1.9.SAB*onn n,Onon*nnn n,nnooionn 4,0,35•fit'4 O.Oonn.ro" -,10'.*3-0 0,0000*SOo 0,0000*fla  fl.0000*000-0,·9400*0·00
24 2,4788•004·4:2323•000 .1.3089•000 0.0000*000 0,0000•000 4.736%•004 0.0000*001 2.300.*000 0,6000*COO 0.0000*000 0.0000+000 0.0000+000
25 1.9305•004·4:3710•000 1.3518-000 0.0000•000 0,0000•000 5,9831•024 0.0000•00" :.'·729*0-0 0.0000•100 0,0060*000 0.0000+000 0.0000•000
26·1:5034*004.419931*Onn 1.4nAPIOnn·O·,0000•OOn n,0000•000 7,9092'Ora 0.0000009'- 0.00:00]20 0.0000*:00 0,0000*000 0.00']0+000-fl.-00·00,*000
27 1.1709*004 4:8219•000 1.4918•000 0.0000•000 0,0000.000 1.0520•003 0.0000*006 .On,*'*SCO 0,0000*300 0,0000*000 0.9000+000 B.0000+000
28 9,1188•003 5:2702•000 1.6312•000 0,0000•000 0,0000•000 1,3780•003 0.0000*000 0.;.on+000 0,0000*200 0,0000+000 0.0000+000 B.0000*000
29 711017*OnT A:n493*nOM 1.87Rb..nn 0,0000*000 n,0000•000 1,7'70-0·-1 0.0000•09:' ..'-'-·"*9:0 0*OCOO•:00 0.0090•000 0.0000 000 r.0000•000
30 5,5308•003 7:6232•000 2,3758*000 0,0000*000 0,0000*000 2.0738'003 0.0000+008 3.3-90•050 0,0(00*000 0,0000•000 0.0000*000 0,0000+000
31 4,3074•003 1T1962•001 3.6794*000 0,0000•000 0,0000*000 1.4048•053 0,0000+003 0.00:'.0*000 0,0000.300 0,0030*000 0.0000*000 P.0000+000
32 353546.on3 2'r7nll.not 9,779r:*49 n.cooo.000 0,0000.000 9.00Co*020 0.0-00+2u': 3.=1-:,- 05·0 0.0:00+30·0-6-r00-80•0·00·10-.-0.00·0-4000·--BrOO·0·00000
33 2,6126•003 1:6462*002.6.5904*001 0.0000•000 0,0000•000 0.0000+030 0.0000*005 3.C:.44*030 0.0000*:00 0.0000*000 0.0000+000 0.0000+000
34 2,0347*003 3:4111•001 1.5574•001 0,0000*000 0,0000*000 0,0000*000 0.0000*auf 3.0908+000 6,0000*000 C.0000*000 0.0000+000 0.0000*000
3% 1,RBAA*nnr 94369,•004 3,O86j:nna O.0000*000 0:O0O9IOOO O.0000*020 0.0:00*003 9.5-':IC:O 0.COO:*200 0,00:0+000 0.00006000 r.0000•000
36 1,2341•063 5:1744•000 1,6220*000 0,0000*000 0,0000*000 0.0009+000 0.0000*00( 3.< 80+0:0 0,0000*200 0,0000*000 0.0000*000 B•0000+000
37 9,6112•002 3:8738*000.1.2020•000 0.0000*000 0,0000•000 0.0000•0:0 0.0000+000 2.640*030 0.0000*000 0.0000*000 0.0000*000 0.0000*000
38   7,4849*on?   31 3r78• n o n    1,0 AR 1*6 0 0    9,0 0 0.0*0·0-0-0+0-0.0-0AO-0.0-0-**04410.4-0-0-.-6*0·0.*2*0--,)-,-1.11-1.0·*04 8---0 .0 0 0 0*2 0 0 0.0 0 0 0*0 0 0 0.0 0 0 0*0 0 0-0,0 0 0 0*0 0 0
39 5,8295•002:3;0763*000'9,5158.001 9.0000*000 0,0000*000 0.0000*000 0.0000+009 ..:,on+0:0 0.0000*000 0,OOCO+000 0.0000*000 B.9000+000
40 4,5400•002:2:9345•000 9.0755m001 0,0000*000 0,0000•000 0,0000+000 0.0000+008 3.003**000 0,0000*000 0,0000+000 0.0000+000 P,0000+000
4 1       3& <3 9 R*n n 2      2 1 8 9 7 9 I n o n       8,A 37 7.0 9 1      0.0 0  CO-**0.0-0.+*0-0-»·044-41*j#ji*%#-414444;844-Av .                    *-        -0  .0 0 0 0*3 0 0       C.0 0 0 0*0 0 0       0.0 0 0 0*0 0 0       r.0 0 0 0   0 0 0
42' 2,7536•002 2:8944•000 8.8266-001 0.0000*000 0,0000*000 8,0000+000 0.0000•002 1.0490*060 0,0000*000 0.00:0*000 0.0000+000 B.0000+000
43 2,1445*002.2:8628*000 8.8527-001 0,0000•000 0,0000•000 0,0000*000 0.0000*000 3.0000*000 0,0000*300 0,0000*000 0.0000+000 B.0000*000
44 11&7n,•002'21'8713•000 R,A78R-001 9.0000*000 0,0000*000 0.(000+900 0.0300*002 2.2030*:CO'0.0000+000 C.00:0+000 0,0000*000-·f,00·000·090
45 1,3007•002·2;8797.000 -8,9050-001 0,0000•000 0,0000•000 0,0000*000.0.0000*000 9.2.660*000 0,0000*SOO 0,0000*000 0•0000*000 0,0000*000
46 1,0130•002 2:8882•000 8.9313.001 0.0000*000 0,0000*000 0.0000*070 0.0000*000 O.Of,·18*ec,0 0,0000*200 0,0000•000 0.0000+000 0,9000+000

0
».



».

47 7,8893*001 2t8968•000 8.9577.061 0,0000+000 0,0000•000 0,0009+000 0.0000*063 .  · 1+J:0 0,0000*200 0,0000*000 0.0000+000 0,0000•000 0
N

MACROSCOPIC HOMOGENIZED FINE GROUP CROSS SECTIONS

--.--. . ... --I-'-I. ----I- .-I- I.* ... *..... .-'-I- I. --- ......... ----

J EL SIGTRA SIGERH SIGINEL SIGFIS SIGNAPT NUSIGFIS SIGTRL SIGERL SIGN2N SIGNP SIGNALPHA

1 797880•006 1;3968-002 1.6396•003 3,3614.002 1,4812-002 6.6627•0:5 5.8559-002 ..2 1#*OCO 0.0000+'00 1,4077•002 1.2921-003 7,8071-004
2 6,0653•006 1:9150.002 2,1975-003 4.6286•002 1,2999-002 8,9162-035 4.5820-602 C.  ' '*020 0.0300*LOO 5.1066•003 7.5850-004 1,1583-004
3  4,7237*006  2:6312-002  3,2906.003  5.5418.002  9.1321•1103  1.1914--0:4.-3..0-322-_eu2- 2.-1.li *010   0.0_000*f.00.1.77640006.1.9132-004 -8.5512-,046
4 3,6788•006 3:1633-002 4.2681-903 5,6061.002 9,0154•003 1,7492,004 2.8380-902 P.'-,0,+000 0,0000+800 0,00:0*000 3.6594=006 1,4036-006
5 2.8650•006 3:9550-002 5,2803.003 5.0229.002 8,9592-003 2.7094•004 2.7031-302 ,·.'5:'+0:0 3,0COO+'00 0.0000*000 0•0000*000 0,0000*000
6 2.2313•006 4 T 8601-002 6.86,5,i,1.3 4. R&77,n (12 9.11511003 4.117A -11-4 9,67A,-,-Kt2 -  "'·+ -0 0,0000*.00 6.00.0 0-*000--02.0000*-00.0- _O.*.0.0,O4igkgl
7 1,7377•006 5T4852-002 7.9008.003 4,8375e002 8,8336-003 6.2287"614 2.4986-082 ..'•r:+220 0,0000*200 3,0060*000 0.0000*000 B.0000•000
8 1,3534•006 5:7849-002 8.9217-003 4.7575.002 6,2285-003 1.0602•003 1.7550.002 -.- 1,1+0-0 0,00004:00 :,0030+000 0.0000•000 B.0000•000
9 1,0540•006 6:7837-002 1.0722-t:ti, 4,10n79(10-2 3.2nmfl-1'103 1,634*•n°:11 9,5:-TR-f:.11 -,·- w +C-0.-O.0.000*000 0,00·on.noo 0,00Ao•000 11,0000-000
10 892085•005 7:9349.002 1.2090.002 3,19318002 2,7562•003 1,8605.033 8.1885.003 L. 1.'+0:0 0.0200*:00 C.0020*000 0.0000•000 0.0000•000
11 6,3928•005 1:1762-001 2.1031-002 2,6125-002 2,3851-003 1.7686.003 7.0689-603 ..i 'i.•JCO 0.0000*CDO 6.0000*000 0.0000•000 0,0000*000
12   4.9787•005   1;1344-001    1.7265-ro2   2.,rnl.nn2   2.19 6 1.nn3   1.7142.lin3   8 .749 8 .:RA.G...Z.:...:;*Cr.O.0,600.0*·20.0.,2...O·0-00*n-0.0 -O+0O0att010.-0+0110·0A4·0-0-
13 3.8774•005 1:3693-001 1.8952-002 1.8822.002 1,9349•003 1.7027-003 5.6688•003 -.9,00*JiO 0,0000*:00 0,0000•000 0,0000•000 0,0000*000
14 3,0197•005 1:4130-001 1.8122.002 1.5326e002 1,8559-003 1.7842-0:3 5.4130-603 L... ':*020 0.0000*:00 0.0000•000 0.0000*000 0,0000•000
15 2.3518*005 1:4762-001 1.9072.-02 1,1,46.nn2 1.RPAn•nnr 1,013&•pe) 5.,rAG-CAl ·.-e·'*TIO 0,0000*Coo 0,00On.Ooo 0,0000*000 p,0000•000
16 1,8316•005 1:7131-001 2,3027•002 1.2780•002 1,8181-003 2.0699•003 5,2693-Cu3 j.·'19.*000 0,0000*:00 6.0000.000 0.0000.000 0,0000.000
17 1.4264•005 1:9588-001 2,2969-u 02 1.1037•002 1,8449•003 2.2561e003 5.3355-033 9.0,1.6*CCO 0.0000*200 0,0000•000 0.0000•000 0.0000•000
18 1.1109•OnS 1:8P00-004 2.1575.#9 A,09/*.003 1,R610-On, 2,477A•001 5.3.56.793 ..-' '•Ore 0,(:05•100 0.0000*000 0.0000*000 r.0000*000
19 8,6517•004 2T2333-001 2.4006•002 6.1149•,003 1,8777•003 2.7975,003 5.4141.063 1.-''A.OCO 0,0000•000 0,0000*000 0,0000•000 P,0000•000
20 6,7379•004 2:1404.001 2.5775.,02 3,7187•003 1,8217-003 3,2249-003 5.2472.033 5.'«:15+0..0 0,0:00*-00 0,0000*000 0.0000*000 B,0000•000
21 5.2475•004 2:4854-001   3.69 13.002   1,RABneo03   1,7A74mOOT   T,A,90.no)   5..1»3,.0..;3-t-111:1**,2 -·-0,-0.040*ZOO   0,0000*000   0.0000•000   1'*0000 000
22 4,0868•004 3:4497•001 3.2092-eo2 5.4766.004 1,8281.003 4.5578•0:3 5.2582-:03 0.0'bt:+0:0 0,0000•200 0,0000•000 0.0000•000 0.0000•000
23 3,1828•004 4;1680-001 3,4561-002 2,7842.004 1,9340.003 5.1887•003 9.9601.003 9.ASIA•050 0,0000•000 0,0000•000 0.0000*000 0,0000+000
24   2.4788•0.04   :1:7724-001   5.80:111.nno   9,6, rl.n04   7,00;35-001   6,4027•0-1   5..9.3.13,2-d„3 --2.I-1--*C.G.0.-4,0400-,COC   0,0000*000   0··.8300*900-6,4*80*000
25 1,9305•004 3:5802•001 2.6950•002 2,5407•004 2,1823-003 7.1401•033 6.2698•003 6.9000*000 0,0000•:00 0,0000•000 0.0000•000 0.0000•000
26 1,5034•004 3:9064.001 3,0265.002 2,3342=004 2,3224-003 7.8523•023 6.6706-303 0.:'69*000 0,0000*000 0,0000•000 0.0000•000 0,0000*000
27 1.1709•0-0.4 4,1169-001 3.3.1116.902 1,9073 .00-4 2,47A5-003 8,7046•u:, 7.1262•003 0.·'.0-*2:0 0.0:00•zOO 0.0000*000 0.0000•000 r.0000+000
28 9.1188*003 4:3961•001 3.8008-002 1,2481•004 2,6560•003 9.6827•603 7.8266•003 0.0,30•:00 0,0000•:00 0,0000*000 0.0000•000 0,0000*000
29 7,1017•003 5:3978-001 9.3699-002 1.9949.005 2,8476•003 1,0889•u22 8.1759,003 0.2)99*0:0 0,0000*000 0.0000*000 0.0000-000 P,0000-000
30 5.5308•0113 418631•001 4.99: 14.nnv 7,00On*00(1-3*ds„.-003 1,199,•01? R.7974.7'ir :,- ··· *2-0 0,0000*200 0.0000*-0·04-- r**44*440 1 .0000 000
31 4,3074•003 5:0455-001 6,1422.002 0,0000•000 3,2720.003 1.2438•022 9.3927,003 0.9069•0:0 0,0000-COO 0,0000-000 0.0000•000 0.0000•000
32 3,3546•003 5:7643.001 1.3586•Got 0,0000•000 3,5702.003 7.0856•003 1.0248•002 3.of,09*000 0,0000*200 0,0000•000 0.0000•000 p,0000•000
33 2,6176*001 222187.nnn 8.22A4.Oni 0,0000•000 4,0036.008 3,0'88•031 1.1492-RO2 0.0800*000 0,0000*COO 0.00-0-0*0*0-0-rO-0*0-*-0-00 f.0000-000
34 2,0347•003 6:1632-001 2.0602-001 0,0000-000 4.5263-003 3,5633•003 1.2992•002 0.0000•000 0,0000•000 0,0000•000 0.0000•000 0.0000•000
35 1,5846•003 2;1540•001 5.4506-002 0.0000•000 5,0686•003 4,2282•003 1.4548•002 0.0000*000 0,0000•000 0,0000•000 0.0000*000'·0,0000•000
36 1.2341•081 9t8310-001 3.AA,3.on, 7,9000*0On 5,7262.OOT d''R3*-OOf 1.64,S.002 3.9'rr*OCO 060000*009 0.0200 990 0.0O0O Ofo r.cooo-000
37 9,6112•002 2;7644-001 3,4118-002 0.0000•000 6,8735•003 8.8742•003 1.9728-002 0.0000*000 0.0000*000 0.0000•000 0.0000•000 0,0000•000
38 794852•002 2;6739-001 3.2190-002 0.0000•000 8,6998•003 5,9679•003 '2.4969-002 0.0000*000 0,0000•000 0,0000*000 0.0000•000 B,0000•000
39 5,A295.OnD 257068.nnt 3,1962•003 9,0000.000 9,A258-003 6,9971•003 2.7627-002 3.2290•0:0 0.0000*090 0.0000*000 0.0000•000 B.0000*000
40 415400•002 2;7314•001 3.0390•002 0.0000•000 1,5408.002 1,0606•032 4.4221•002 0.0700*000 0.0000•000 0.0000•000 0.0000•000  ,0000•000
41 3,9358•002 2:8345•00& 2,9876.002 0.0000•000 1,1767•002 5,7882•003 3.3772•002 9.0090•000 0,0000*000 0.0000*000 0,0000•000 0,6000*000
42 2175)600-0.0 217 62.nni 3¥HOOn-009 0,0000•000 1,0709-00-2-5,7,63•003 3.0736-002 0.900l'-OOO 0.0000+COO 0.0000*000 0.0000.000 r.0000*000
43 2,1445•002 2:9153•001 3.2724•002 0.0000•000 4,6403,003 8,0934•004 1.3318,002 0.0,00•000 0,0000•000 0.0000•000'0:0000•000 0,0000•000
44 1,6702•002 210740-001 5.3077•002 0,0000*000 1,1541•003 4,4460•004.3.3122•003 J.0800*000 0.0000*000 0.0000•000 0.0000•000:B,0080•000
49 1,Yon,*002 2*7265.001 3,0287-002 0.0000 000 2:1763-095-3:9352 .An, 6 .159-905 9.:000*OC 0 0.0000+00: 0.:000*000 0-rO-80:+000t#.0900+COO
46 1E0130•002 2:4337-001-5.8911•002 0,0000•000 2,3901.005 4.2282•634 6:8596•005 0.0000*000-Q,0000*000.0,00000000 0,0000•000,0*0000*HOO
47- 798893•001 1;7783-001 2.9393-002 0,0000•000 2,7464•005 4.5465•004 '7.8822•005 D.0000•000 0,0000*000 0.0000*000:,0:0000•000'10,0000*000

TIME SPENT IN PROGRAM AREA ·NO, 8  WAS   '9,600•002SECONDS

TIME' SPENT ZN PROGRAM AREA 'NO, 8 WAS 5.500•002SECONDS



TIME SPENT IN PROGRAM AREA NJ. 8 WAS 3.400•002SECONDS

TIME SPENT IN PROGRAM AREA NJ. 8 WAS 3.000-902SECONDS

TIME.SPENT IN PROGRAM AREA NO. 8 WAS 2.500•002SECONDS

TIME SPENT IN PROGRAM AREA NO, 8 WAS 2.000•002SECONDS

TIME SPENT IN PROGRAM AREA NO. 8 WAS 8.000•003SECONDS

MATERIAL FF

DISCRETE LEVEL SCATTERING

SCATTERING FROM BROUP  1

0,00000000000  1 1 0.6000000*000  1 2 0,0000000*000  1 3 r. 0,0000•000  1 ·4 0.0000000•000  1  5
0,nnonnnn*OOn  1 A :*'090000•000 1 7 ..200900.*00:  1 8 2. 30000:*000  1 9 O.0000000•000--···1--1.»·-
O,0000000+000 1 11 6,20:0000•000 1 12 #.0000000*000 1 13 b. 000000*000  1 14 0,0000000+000 1 15
0,0000000*000 1 16 (,0020000*000 1 17 0,0000000•003 1 18 41•.O5O0oe*000  1 19 0.0000000*000 1 20
0,0000000100-0 1 4 r, '-:110 0 0 0 0•0-00-1-22 .:,Allooni,··*no·- 1 23 0, 90000:*COO  1 2& O.nnon000*000 1 25·
O.0000000*000 1 26 O.0000000*000 1 27 3,0000000*00: 1 28 0..000000•000  1 29 0,0000000+000 1 30
0,0000000+000 1 31 ..00*0000•000 1 32 0.0000000*000 1 33 4 .000000-000 1'34 0.0000000+000 1 35
0,0 0 9 0 0 0 0.+.00.0._ ..1_36.        . ...     . .c...:'0 0 0 000.* 0 0 0. - -1. ..31.-  -........ Et...OU-0-0-0 iL* 0.0.0 -_.1- 38.. ..._.-...·--44.-0 0.0 0*0·• 0.0 B... -1--39 ----- --0,·0 0 0 0 0 0 (*00.0---5--40 -----·-·-
0,0000000+000 1 41 8,-0.0000•000 1 42 :00000000*000 1 43 8, OC0000*000 1 44 0,0000000*000 1 45
0,0000000*000 1 46 ..:050000+000 1 47

SCATTERING FROM GROUP  2

0, 0.00-0.Oke*:RgO_...2... .2..   .   _.      _..(;...ec.000.0*000._.2.. .3. . . . .    ..... - :3 e.00-0.0*4* 0.0 0----2---.4.-·....·--41-·-0-8-00·6*• 0  0·--·2-.-5-----,-- O.,440*0•00·*ao-0-·-- 2-·-6
0,0000000+000 2 7 3,0050000-000  2 8 3.0000000•000  2 9 .. 000000*000 2 to O,0000000+000 2 11
O,0000000+000 .2 12 O.:600000•000 2 13 . 6,000000)0006 2 14 0. 000000*000 2 15 O.0000000*000 2 16

.__.0.00000002000.   .2.17   ..    .-   .2.(000000*000.  2.--18.--.  ...-...3,0.00.0000*-049.--2...19.-....   .......  0, 'COOODO,*·000     2' 20 0.0000000*000  2 21
0.0000000*0002 22 :,00'0000*000 2 23 0,0000000*000 2 24 O. 000000•000 2 25 0.0000000*000 2 26
0,0000000*000 2 27 C.2060000+000 2 28 3,GOOJOUL*OOG 2 29 0.'000000*000  2 30 0,0000000*000 2 31
1..Dan.no-00.*0 09.. .. .2...32--- . ..-- . -c,g i: .0 0 0 0* .  0 0.-- 2-U--.......-: .-CO 0 0.(10-0.•D.00--.2--34.---.---4,-04-000.0-50·G·-2 ·-45------4-rO·*00-GO.O.*000--,2--36
0,0000000+000 2.37 0,5000000•000 2 38 0.0000000•000 2 39 O, 000000•000 2 40 0,0000000*000 2 41
0,0000000+000 2 42 C.06:.0000+000 2 43 3,0000000*000 2 44 6, 000000•000 2 45 0,0000000•000  2 46

_04.0000.000•000  .2 47 -

SCATTERING FROM GROUP  3
---.--I...i--.-I

0.0000000+000  3 3 e,OCDOO00*000  3 4 1.0000003•000 3 5 5. :COOO0*000  3 6 0,0000000*000  3  7
0.0000000+000  3 8 0.00,0000*000  3 9 0,0000003.000 3 10 0. 020000•000  3 11 0,0000000*000 3 12
.0..0.000.000 + 0.00 3.1 3 4,20-0000•000 ·1 14 0,0009002'000 T 14 C. OC0000•000 , 16 0.0000000'000 3 17
0,0000000+000 3 18 0.5000000•000 3 19 0.0000000*000 3 20 3. 000000*000 3 21 0,0000000+000 3 22
0,0000000+000  3 23 0,-000000*000 3 24 3.0000000*002 3 25 O. 800000*000 3 26 O,0000000*000  3 27
0,nnonnon+nno 3 'A 0,<020000•000 1 20 9,0400002*00: 3 31 0. CCOOOC-000. r 31 0.0000:00.000 3 32
0,0000000+000  3 33 2.5050000*000 3 34     8.0000000*000 3 35 2. ·000000*000  3 36 0.0000000+000 3 37
0,0000000+000 3 38 0,0000000*000 3 39 u,0000000*000 3 40 3,-00000C*000  3 41 0,0000000•000 3 42

---0+0000000+000 ,3 .43 0,·0000000-000 ··3--44.-····- 0.000200?4002  3 15 J..0:000:+00:  3 16 O.0000000*000 3 17

SCATTERING FROM GROUP 4 -
0
W



D-,

0,0000000+000 -4 4 1.7559934-001  4 5 1,9787122•002  4 6 2.3149201,002  4 7 2.9547711.002  4 8 0
2.3462484•002  4 9 5.63AAA7RonnP 4 1 n 4,74107Kl.n--_Lil 1.61.4.7828.-002.--4 12 1.A9O9110-002 A 13 4.

2,0445021•002 4 14. 1.0853055o002 4 15 2.8390755-003 4 16 1,5862064,003 4 17 8,9361704,004 4 18
5,9717303•004 4 29 3.9982983"004  4 20 2.6796988•004  4 21 1.7920930•004 4 22 1,2085167-004 4 23
0.0000000+0004 24 a,not:nnnn*nnn 4 25 n,04:ion4•non  A '6 91 2"0000•000 4.27 0*nnonono•000 A  ?8
0,0000000+000 4 29 0,0000000*000 4 30 0.0000000*000  4 31 0, 000000•000  4 32 0.0000000•000 4 33
0,0000000+000 4 34 0.0000000*000 4 35 0,0000000*000 4 36 0, 0:0000•000 4 37 0,0000000•000 4 38
0.0000000*000  .4 39 9. u o Nnnnn-nnn 4 40 n .nn n nn n B•nno 4 41 ;,·000000•000 4 42 0,nnononoinno  d 43
0,0000000•000 4 44 :,0000000•000  4 45 0.0000009*000 4 46

'

8, 000000*000 4 47

SCATTFRING FARM GROUP 5 ---..-  -i  --- -I.- --.-

0,0000000+000  ,9 5 3.0733877•001  5 6 1,8280888•001  5 7 4.3659289,002  5 8 6.4678465-002  5  9
7,0939A9nann2  4 tO 5,7007439-002 5 11 9.007-260•002 5 12 6.2491173,002  5 13 1.4378807-002 5 11
4,38893396002 ;5 15 3,2110907-002  5 16 1.9228784•002 5 17 1, 206616e002 5 18 6.7692366-003 5 19
4,3651005•003 5 20 2.7380941.003 5 21 1,7307078.003 5 22 1. 890610,003 5 23 6.9293572-004 5 24
3,9453430•004  9 25 2,783 3301-004 9 26 1,0447563•004 5 27 1.3274749,004 4 28 0.0000000.000 5 29
0,0000000+000 5 30 0.0000000*000 5 31 6,0000000*000 5 32 n. 060000*000  5 33 0.0000000•000 5 34
0,0000000+000 .5 35 0,0000000•000 5 36 8.0000000*000 5. 37 0. 000000•OOO 5 38 0,0000000*000 5 39
O.ooonnon+Ono ;9 40 O,nnn0000•Ono 5 41 0.(noof,00•OOC  5 49 0. 05000(.000 5 43 0.0000000.000 5 41
0,0000000+000 *5 65 0,0000000*000 5 46 0,0000000*000 5 47

SCATTRRINA rEnM AROUP  6

0,0000000+000  6 6 3,3846787•001  6 7 5,2196632,001  6 8 0, 000000*000  6 9 0,0000000*000 6 10
1.8515227•002  6 11 2,51&03&*i.002 6 12    -1+545040-810-02- 1.-13 1.2077503-092 A 14 7.3469160-003 6 15
4,4932570•003  6 16 4,8869780•003 6 17 4,4913600-003  6 18 2.2555223„003 6 19 2,4383172.003 6 20
1,9114859•003  6 21 1,3188274-003 6 22 8,6649591-004  6 23 5,5613381•004  6 24 3,4596880•004 6 25
2,1658214•004  6 26 1.3661424.0-04 6 27 n.noon I111: .000 s 28 1, 100000*0&7  6  9 n,noonono*nno A TO
0,00000.00.000  6 31 0,0000000-000  6 32 0,0000000*000 6 33 1. 000000*000 6 34 0.0000000+000 6 35
0,0000000+000  6 36 0,0000000*000  6 37 0.000000 0*000 6 38 3. 000000-000 6 39 0.0000000+000 6 40
0,0000000+000  ,/ 41 p.oononnn•on£ 6 42 n,nonnon,•non A 43 1, Arn000*000 A *4 O,nnonono.Ono  5 45
0,0000000*000 .6 46 0,0000000•000 6 47

SCATTBRZNG FROM GROUP  7

0,0000000+000 17 7 3,2814145-002  7 8 4,7606000•001  7 9 2.2316232e 001  7 10 0,0000000*000 7 11
O,0.DorI·non*nno '7 12 9,nn00090•000 7 13 0,0.09000•000 7 14 9. ]LOO8O+900  7 15 0.0000000.000 7 16
0,0000000+000 .7 17 0,0000000*000 7 18 1.1951337-003 7 19 7.8978212•004 7 20 -4,7690953,004  7 21
2,8444732U004 7 22 1,7258867.004  7 23 1,0877675-004  7 24 5. 060000*000 7 25 0.0000000•000 7 26
0.0.Donnon+nno '7 27 9,0nooOOO•000  7 28 (:0000000*000 7 29 -'. 0-00:0.000 7 30 0,0000000•000 7 31
0,0000000+000 7 32 0,0000000-000 7 33· 0.0000000•000 7 34 0,:000000•000  7 35 0,0000000+000 7 36
0,0000000+000 :7 37 0,0000000*000 7 38 0,0000000*000 7 39 0. 000000*000 7 40 0,0000000+000 7 41
O,0.Oonnnn+nno '7 42 9,nn00000•000 7 41 9,0noon09*00) 7 44 2. 00000C+000 9  15   -· ··--  ,-0.0·0000·0·0-0·00--··-7---46·-···----··-

0,0000000*000 '7 47

STATTERING FROM nROUP  8

0,0000000+000 8 8 0,0000000•000  8 9 9,3418144•002 8 10 3,2158046•001 8 11 2.0669333•001 8 12
5,A94On7 ann3 .P 11 ·

3,0n00000*000 A 1.4 0,9000002-002 8 15 1. 05000e.Goo .8...16 ·-·.. ···  '-   9.00·00000•0.0-0-·-···8--17-

0,0000000*000 8 18 0,0000000-000 8 19 0,0000000*000 8 20 9. 000000•000 8 21 0,0000000•000 8 22
0,0000000*000 8 23 0,0000000-000 8 24 Oe0000000*000 8 25 2..000000*000 8 26 0,0000000*000 8 27
0.000.Onon+000 .2 28 0,nof0000*Ono  A 20 ··n,onoono:,•no- A rn 9, C00000•000· 8.31. ... _....0.00.00000•000--8-32-.·-.------
O,0000000+000 8 33 O.0000000•000 8 34 0.0000000*000  8 35 O. 050000*000 8 36 O,0000000+000 8 37
0,0000000+000 8 38 0,0000000*000 8 39 0.0000000*000 8 40 O. 000000•000 8 41 0,0000000*000 8 42
o,nnononn+nno ip 41 2,;1.nn0000*000 A 44 0,0000009*000 A 45 3. oc000:.000 A 46 0.0 1)0 0 0 0 0 *,0,00-··-8-47.-·-·.....·····-

SCATTERING FROM GROUP  9

0,0000000*000 '9 9 0,0000000•000· 9 10 0,0000000*005 9 11 0.-000000+006 9 12 1.5426902-001 9 13
1,0325068•001 '9 14 8,5692260-002 9 15 .5,4566433-002  9 16 0,1000000*006 9 17 0,0000000+000 9 18



0,0000000*000 '9 19 O.0000000*000 9 20 0.0000002*OOG 9 21 .. OCOOOG+00:  9 22 0,0000000*000 9 23
0,0000000+000  1 24 0,0000000*000 9 25 8,000000:*005 9 26 9„00000:*000 9 27 0.0000000*000 9 28
o,nnonono+non.,4 99 2,0009090*009 9 30 ...0.:10·0·00-0-0*006-··-9,-31- - -  0-, ··000000*000 9.32 - 0,0000000•000- -·9· 33---·-·····

0,0000000+000 ·5 34 C.0000000*000 9 35 0,0009000*000 9 36 0. 000000*000 9 37 0,0000000*000 9 38
0,0000000*000 '9 39 O,6000000*000 9 40 0.6000000*000 9 41 0. :0000C+000 9 42 0.0000000+000 9 43
.0....0.0.0.0.0.0-0 *.0.04_·9_AA -6...0.0-8.0.000.*0.0-0..3..45...._- ..._C. 0 0.0.0·0.0-2.WOG-  -·9.   4 6  . . , 0, ·--3-00000*000 9 47                                --

SCATTERING FAOM GROUP 1)

0,0000000+000 10 10 0.0600000+000 10 11 9.0000000+000 10 12 '. :0000(*000 10 13 0.0000000*000 10 14
0,0000000+000 10 15 1.7419239-002 10 16 5,9813733-002 10 17 3.84076418002 10 18 2.4221471-002 10 19
1.5182336•002 10 20 O,3607977-003 10 21 9,71972561003.-10-22-_ 3.544886C,003 10.23 2.1450356,003 10-·24-.--
1,30529696003 10 25 '7.9778136,004 10 26 4,8086487•004 10 27 2.9212004s004 10 28 1.7906616•004 10 29
1,10395906004 10 30 O.0000000*000 10 31 0.000:003*00: 10 32 0. OCOO00*000 10 33 0.0000000+000 10 34
.Laannono,0.0.Il..10_.35...  .-.-_-4+e.0.000 nO-ta·00.·10. 3.6..... -U*·09030-02·*000  10···37- . 0. ·36000:*005·10·38 .0.0000.000*00'0-10-39._......
0,0000000*000 10 40 0,0000000+000 10 41 0,0000000*000 10 42 '. 000000+000 10 43 0,0000000*000 10 44
O,0000000*000 10 45 O,0000000+000 10 46 0,0000000*009 10 47

SCATTERING FROM GROUP 11

0.0000000+000 11 11 o.nnonono*Ann 11 19 0 'ano.,(Inr,+AG;  11- 13_..- ...-...0.„1.000.000*000  11. 14 - ·0,0000000·*0·00·.1.1--15-

0,000.0000*000 11 16 0,0060000*000 11 17 0.0000000*000 11 18 9, ·000000•000 11, 19 0.0000000+000 11 20
0,0000000+000 11 21 0,0000000*000 11 22 0,0000600*008 11 23 6, OCOOCO+000 11 24 O,0000000+000 11 25
..0.0-10.0.0-0.*O.0-0--11__26_ ...0...0.0400.0.0--O.00--11-27---------0 ,-0.0-0-3.C.U.@ 44-0,- -44-2-8-·-...-· -- n r.· 0-0·000·G •·00·  -·11- ·2·9-- ·- --0-,00000·0·0•000-11--30...
0,0000000+000 11 31 0.0000000*000 11 32 0,0000009•:03 11 33 5, OCOCOO*OOD 11 34 0,0000000+000 11 35
0,0000000+000 11 36 0,0000000*000 11 37 0,0800000+000 11 38 9, 000000*000 11 39 O,0000000*000 11.-40
n.onnonno+nnn 11 41 n,OnfOODO.090 11 42 C.0900,00)*00: 11 18 0,··00·0000•000   11„ 44-.· -· -·0,00-00·005•00·0·  11-45---

0,0000000+000 11 46 0.0000000*000 11 47

SCATTERING FROM AROUP 12

0,0000000+000 12 12 0,0000000*000.12 13 :•0000000*000 12 14  , 000000*000 12 15 0.0000000*000 12 16
1+.0-0-0.a.0.BIL*.001_1:2_11.----..4+0.0.0.0 0.0.0 *00-0-12.-18.-  . . . . . . . -:1.,00 0.4004*0 0 8--12 -19· ...· ·.-      · .0 , - -C O O O D 6-•·000  ·-1,2 -2-0--· · - -0,0 0 ao·0 0·0·• 0 0.9-4-2-21-··----·
0,0000000+000 12 22 0,0000000+000 12 23 0.0000002*000 12 24 0. 3;0000•000 12 25 0,0000000+000 12 26
0,0000000*000 12 27 3.0000000+000 12 28 0,0000000•000 12 29 9. 00000:+000 12 30 0.0000000+000 12 31
1,_0.0_Q.0.0.0 0.*.0.09_12... 3.2. . ....    .__.0-, no.0 0 0 00*40 0.-1 2_ 33_-.--_....3.,000: 0.0% 4 G 0 0.   12-. 3A.- -.---   -   -22 .    C.O O O L *00 0- -1 2-..35 -. _.4,000·400040-0---12-36---
0,0000000+000 12 37 0.0000000+000 12 38 0,0000000*000 12 39 i. 000000*000 12 40 0.0000000*000 12 41
0,0000000*000 12 42 0,0000000•000 12 43 0,0000000*000 12 44 0, 030000*000 12 45 0,0000000+000 12 46
0..0-0-Il/Boo.3.0-0.L.1:2.JZ--·- --·-- -· -.--' - --'* -.'" - -'w----

SCATTERING FROM GROUP 13

0'0000000+000 13 13 0,0000000+000 13 14 8,0000(00•000 13 15 u..030000•000 13 16 O,0000000*000 13 17
0,0000000+000 13 18 O,0000000*000 13 19 0,0000003*000 13 20 0, :30000*000 13 21 0,0000000•000 13 22
0,000nnnn.nno 1, 21 9,-#nrooo0*000 lT 24 0,on09000*002 1r 24 9. Cooee:•005 11 26 0.0000000*000 13 27
0,0000000+000 13 28 0,0000000•000 13 29 0.0000001*000 13 30 4. 060000*000 13 31 0,0000000•000 13 32
0,0000000+000 13 33 0.0000000*000 13 34 0,OOCOGG3*00: 13 35 3, 330000*000 13 36 0,0000000*000 13 37
n,nnooono.oon 1, TA 0,00,20000•000 ir 39 0,000(009*00: 13 19 . :;000:•00: 13 41 0,00000:0*00: 13 12
0,0000000+000 13 43 C,·0000000*000 13 44 0.0000000•000 13 45  . 000000*000 13 46 0,0000000*000 13 47

9CATTERING FPOM GRAIN- 11

0,0000000*000 14 14 0,0000000*000 14 15 0.0000009*000 14 16 0. 0:0000*000 14 17 0.0000000*000 14 18
0,noono n+nno_14 10 O.onpoono•000 14 90 .=n92,ln,2, *00: 14 21 0. SGOOCC 000 14. 22 0.0000000*000 14 23
0,00000 0+000 14 24 .0,0000000•000 14 25 0,0000000•000 14 26 11, 00000:*000 14· 27 0,0000000•000 14 28
0,00000 0+000 14 29 0.0000000*000 14 30 0,0000003•000 14 31 3, ·000000*000 14 32 0,0000000*000 14 33
0, OIl 00-0    n+n 01_13    K 4 0,  p nno O 0 0•0 0 0     1 4 3 5 B,O·nr,0002*00£ 14 YA . =-000(ICOO 14 37 0/0 0 004#/5/4*0-4*-38

0,00000 0+000 14 39 0,0000000*000 14 40 6.0000008*000 14 41 0. 000000*000 14 42 O,0000000*000 14 43

0,0000000+000 14 44 O,0000000•000 14 45 0,00000000000 14 46 0,·000080•000 14· 47

SCATTERING FROM GROUP 19 ».
0
Ul



0,0000000*000 15 15 0,0000000*000 15 16 6,0000000*003 15 17 , 000000+COG 15 18 0.0000000*000 15 19                0
».

0,0000000+000 15 20 0,0000000•000 15 21 0,0000000•003 15 22 .: 000000*000 15 23 0,0000000+000 15 24 C.»

0.000(1000+000 +9 25 C,on00000+Onn 15 PA .,Opoonon•nOC 15 27 0. Or0005•00:·15. 28. -0,0000000*0·00 -15...29.-      -
0,0000000*000 25 '30 0,0000000*000 15 31 2,0000002*000 15 32 9, 0:0005*000 15 33 0.0000000+000 15 34
0,0000000+000 15 35 0,0000000•000 15 36 0,0006003•000 15 37 , 0:000L+005 15 38 0.0000000*000 15 39
0.0000000+000 *5 40 8.coonnon.Onn 15 41 n,Ononono•n03 15 4.2 --=    -3 ..· 2,2 0 0 0: *0 0 0 1 5.4 3 0.0000000*000 15 44
0,0000000+000 15 45 0.0000000•000 15 46 8,0800000*000 15 47

Sr.ATTCRINA  FAnM  GROUP  16                                             -·    ...    - · -   -        -       - - · - - · ·  ··--·---·---

0,0000000+000 16 16 9,0000000*000 16 17 0,0000000•000 16 18 6. 0-0000+000 16 19 0,0000000*000 16 20
O,ooonnon*000 1·6 21__   -1.-0-0.0.00-0.0-*·000 1A '2 8,0000110900*0.-46.23 4 J:0000*000 16 24 0,0000000*000 16 25   -   -
0,0000000+000 16 26 0.0000000•000 16 27 0,0000000*000 16 28 .. 03000:+000 16 29 0,0000000*000 16 30
0,0000000+000 16 31 e,0000000•000 16 32 0.Ou0600:•00: 16 33 9. OCOOCS•000 16 34 0.0000000+000 16 35
0.0000000+000 1.2 3-6_______z*fLOO000*Onn lA 17 4 , n,1 0 11 11 (1 8 + 0.0*--1.6.. 38 :, Or0000*·00( 16..39. --- ·· -0,000.0.00010.044,6.-4- -
0,0000000*000 16 41 0,0000000*000 16 42 7,000000)•006 16 43 9. :2000:*000 16 44 0.0000000+000 16 45
0,0000000*000 16 46 0,0000000•000 16 47

SCATTERING FROM GROUP 17

0.0000000+000 17 17 0.00(,nono•000 17 18 3.Acnnons•002 17 19     n Grnnn/*nno 17 22 ...0...0.00.0.00.03.0.0.0.-11_21.-

0,0000000+000 17 22 0,0000000*000 17 23 0,0000000-000 17 24 :. JZOOOC+00: 17 25 0,0000000*000 17 26
0,0000000+000 17 27 0,0000000•000 17 28 0.000000J*000 17 29 j. 0:0000*000 17 30 0.0000000*000 17 31
0.0000000*000 1'7 32 ,AnnoOOO•Ono 17 31 a,onon,;01•no, 17 34 .* ]10000•000 17 35 0.0000000•000 17 36
0,0000000*000 17 37 O,COODOOO•OOO 17 38 8,0u05000*000 17 39 :, 000000*000 17 40 0,0000000*000 17 41
0,0000000+000 f7 42 0,0000000•000 17 43 0,0000000•000 17 44 0. :0000:•000 17 45 0,0000000*000 17 46
o.ooonnon.ono 17 47

SCATTERING FROM GROUP 18
. -'.             -

0,0000000+000 18 18 0.0000000•000 18 19 0.0000000*006 18 20 1. JCOOOC•000 18 21 0,0000000*000 18 22
0,0000000*000 18 23 0,0000000•000 18 24 0,0000002*000 18 25 3. 3-0000•00C 18 26 0,0000000*000 18 27
0  .  0-0 0 n 0 0 0+0 0 0     1  8 2 8 0,nnr,nono•ono lA 20 1,nno,·ann•noo lA 38 -- 300002.000 lA 31 0.0000000•000 18-32-·-
0,0000000+000 le 33 0,0000000•000 18 34 3.0600000*000 18 35 . OCOOOC*000 18 36 0.0000000*000 18 37
0,0000000+000 LE 38 0,0000000•000 18 39 6.0000:00*000 18 40 '. Fr000:*OOC 18 41 O,0000000*000 18 42
0,0000000+000 le 41 ArnnpoOOO•000 lA 44 - aPOon,1,)•003 lA 49 . 2:0000•000 18 46 0·/0:000000*0 40_-·18- ·-43.--

SCATTERING FROM GROUP 19

0,0000000*000 1G 19 0,0000000•000 19.20 6.0005000•003 19 21 i. 0:0002*000 19 22 0,0000000*000 19 23
0,0000000*000 1$ 24 0.0020000*000 19 25 0,0000600•003 19 26 e. SCOOOC•OOC 19 27 0,0000000•000 19 28
O,no.onnon+0110 19 29 .,,nnl'00000000--11-30 3,0000000*003 19 31 :-:60000•GOD -1.9--32--  ... ······ --0,·0-0.0-000·0•00*-119-3.3--·- --·--·--

0'0000000*000 1$ 34 0,0000000•000 19 35 6,0006060*00: 19 36 1. CCOOOC*COO 19 37 0•0000000*000 19 38
0,0000000*000 19 39 0,3000000•000 19 40 6*GOOOGuJ*000 19 41 : 00000:+000 19 42 0.0000000*000 19 43
O,00-Onnon.nno 16 44 2,nn;:0000*009*J9- 5 0,0000009•000 19 46 --- -   -- •- 0·GOOOL•006· 1.9--41-_..._....._____....._ .......__......_.-....__..._  .-_-

SCATTERING FROM GROUP 20

0,0000000+000 20 20 0.0000000•000 20 21 0,0003000•000 20 22 ). 30000:*COS 20 23 0,0000000•000 20 24
0,0000000+000 20 25 0.0000000•000 20 26 0.0000000•000 20 27 3. 300000*000 20 28 0.0000000+000 20 29
O,noonnnn*nno--2n <n 7,nnn0000*000 20 rl 1 ,000'CO:*004.-20 32 9. 2.OOCC*COC 20 33 0.0000000•000 20 31
0,0000000+000 20 35 0.0000000•000·20 36 0.0000000*000 20 37 e. 00000:+000 20 38 0.0000000+000 20 39
0,0000000+000 20 40 0.0000000•0.00 20 41 0,0000002*000 20 42 3. :.000:*000 20 43 0,0000000*000 20 44
0,ooonnon*000_20 45 0,00;0000•000 2n 46 n,0800.80000-05...20 47

SCATTERING FROM GROUP 21

0,0000000+000 21 21 O,0000000*000 21 22 0,0000000*006 21 23 9, 000000•000 21 24 0,0000000•000 21 25
0,0000000+000 21 26 0,0000000•000 21 27 0,0000002*000 21 28 A. 3:0000*000 21 29 0,0000000*000 21 30
0,0oonnon*000·91 11 :,n'100000*onn 91 32 P,0 0 0 0 6 0 0•0 0 0    21    3 3  ........... --.....0:00-00 •0-00--21- -34---.---..-0,-0-0.00 0-00*-0.0-0....21.-35
0.0000000*000 21 36 C.OUOOO00•000 21 37 0'0000000*OOC 21 38 5. 0000OC*000 21 39 0,0000000*000 21 40
0,0000000+000 21 41 0,0090000*000 21 42 0,0000000*000 21 43 0. :00000*000 21 44 0,0000000+000 21 45



0,0000000+00021 46 8,0006000•000 21' 47

sr.ATTERINA FAOM BROUB"22

0,0000000+000 '22 22 0,0000000•000 '22 23 0,0000000*000 22 24 0.':00006+000 22 25 0,0000000•000 22 26
O,OOOOono+Ono 'Pp 27 C.On00000•000 29 2R 0,0000000•000·22 29 u. 000003*000 22 30 0,0000000+000 22 31
0,0000000+000 '22 32 0,0000000•000 22 33 0,0000000*000 22 34 6. 000000•000 22 35 0,0000000•000 '22 36
0,0000000*000 '22 37 Q.0000000*000 22 38 0,0000000•000 22 39 0, 00000:*000 22 40 0,0000000*000 22 41
0.0000000*000 22 42 n,nnn0000•Ono·99 41 n,OnOnnan*nOO 22 ,4 0. 000000•000 29 45 0.0000000'000'22 16
0,0000000+000:22 47

SCATTERING FARM MROUP 23

0,0000000+000 '23 23 0,0000000•000 23 24 0,0000000*000 '23 25 0..000000*000 23 26 0,0000000*000 23 27
n:OnnOOnoboon 23 MA 0.0000000-000 21 29 0.0000009*000 23 30 :. 020000*000 23 31 0,0000000+000 23 32
0.0000000*000 23 33 9.0000000•000 23 34 0.0000000•000 23 35 0. OCOOOC*000 23 36 0,0000000*000 23 37
0,0000000*000 23 38 :.0000000•000·23 39 0,00000000000 23 40 0,·030000•000 23 41 0,0000000*000 23 42
0,ooonnon•nno·23 4, o.ni,00000*000 21 44· 0,OROOn00•000 23 44 0. 000000•000 23 46 0.0000000*000 23 47

SCATTERING FROM GROUP 24

0,0000000*000 '24 24 0,0000000•000'24 25 0.0060000•006 ·24 26 0. 000000•000 24 27 0,0000000•000 24 28
0,0000000*000 24 29 0.0000000•000 24 30 0,0000000•000 '24 31 0.3000000+000 24 32 0.0000000*000 24 33
0.000nnon+ono 24 34 O,08,10000•000 94 35 9,0noonon•nOC ·24 3A '; 9000OC•000 24 37 0.0000000•000 24 38
0,0000000+000 24 39 0,0000000•000'24 40 0,0090000•000 24 41 0. 000000*000 24 42 0,0000000•000 24 43
0,0000000+000 24 44 0,OOUDOOO•000 24 45 0.0000000*000 24 46 0.6000000*000 24 47

SCATTERING FROM GROUP 25

0,0O0nnon+000 25 ·25 n,nnn0060•Ono 25 ,A n,nnonnnA•noo 2% 07 0, 000000*000 ·25. 2A 0.009nong•000 25 29
0,0000000*000.25 30 0,0000000•000 25 31 0.0000000•000 25 32: 0, 000000*000 25 33 0,0000000*000 25 34
0,0000000*000.25 35 0.0000000•000 25: 36 0.0000000*000 25 37 0. 000000*000 25 38 0,0000000*000 25 39
0,nnonnmn*nno 95 40 e,nnO0000•000 ·24 41 0,0009n09•000 25 47 0. CDOOOC*000 25· 13 0.0000000*000 CS 14
0,0000000+000 25 45 0,0000000*000 25 46 0.0000000*000 25 47

SCATTERING FROM BRO'IP :6

0,0000000+000 '20 '26 0.0000000•000 26 27 0,0090000•000 26 28 8, 300000*000 ·26 29 0,0000000•000 26 30
0,annoono•Onn.20 rl 8,000(0:0•000 ·26 12 0.00:000:IOC: 26 33    -  O, 32:CO:*CO: 26 31 C.00:2008*00:.26 35
0,0000000+000 26 36 O,00000001000 26 37 0,0000000•000 26 38 0.:000000*000 26 39 0,0000000*000 26 40
0,0000000+000 26 41 C.0000000•000:26 42 0,0000000*000«26 43 0.1000000*000 26,44 0,0000000•000 26 45
o,nnonnnO+Ono 20 46 0,0000000•000'26 47

SCATTERING 'FROM GROUP 27

0,0000000+000 27 27 0.0000000*000 :27 28 0,0060000•005 27 29 0.,000060*000 27 30 0,0000000*000 27 31
0,0000000*000 27 32 O,0000000•000'27 33 0,0000000*000 27 34 0.-000000*000 27 35 0,0000000*000 27 36
0,nnoanno.nno 27 MI O,0000000•000 '27 )A 0,0000000*000 27 30 0.·000000•000 27 40 O.0000000•000 :7 11
0,0000000+000'27 42 0,00000004000 27 43 O,0000000*006·27 44 0. 000000•000 27 45 0,0000000•000 27 46
0,0000000*000 27 47

SCATTERING PROM GRO6P 28

0,000nnon+ono 78 ,A O,nnoOOOO*000 'R 29 4,0000000*000 28 30 0. "100000-000 ·2R 31 0.0000000•000'28 32
0,0000000+000·28 33 O.0000000*000 28 34 0,0000000•000 28 35 0, 000000•000 28 36 0,0000000*000 28 37
0,0000000*000 28 38 0.0000000•000 28 39 0,0000000*000'28 40 0, 00000Q•000 28 41 0,0000000*000'28 42
n,nAnonno+Oon 20 43 0,0000000•000 28 d4 2.0000009 000 28 15 C. OCOOOC*000 CR 16 0,0000000*000 28 17

SCATTERING FROM OROUP ·29

0,0000000+000 29 29 6,OCOODOO-000.29 30 0.0000000•008 ·29 31 O.:000000•000 29 32 0,0000000*000 ·29 33   ' ,1  · '-'             

0,0000000+000 29 34 0,0000000•000'29 35 0,0000000*000 29 36 O.· 0000OC•000 ·29 37 0,0000000•000 29 38                0
-1



0,0000000*00029 39 0,0000000•000 29 40 O,0000007*000 29 41 3, ]00000•000 29 42 0,0000000•000 29 43
0,0000000+000 29 44 0,0000000•000 29 45 0,0000003*000 29 46 3.' 000000•000 29 47 00

0

SCATTERING FROM GROUP 30

0.0000000*000 30 30 n.ooonnnO•onn 30 31 1,ononnon•on& rn 92 A. 000000•000 3n.MA 0,0000000*OnO 30 14
0,0000000*000 30 35 0,0000000•000 30 36 3,0000000•000 30 37 O. 300000•000 30 38 0,0000000•000 30 39
0,0000000*000 30 40 0,0000000*000 30 41 0.0000000•000 30 42 0. 000000•000 30 43 0.0000000*000 30 44
0.0000000+000 30 45 o.no,innnn•onn 30 48 1,nnonnr,,1•no: ,n 47

SCATTERING FROM GROUP 31

0,0000000+000 31 31 0.0000000•000 31 32 ..000:009•000 31 33 .. :2000:•000 31 34 0.0000000•000 31 35
0,0000000+000 31 36 0,0000000•000 31 37 J.COOJO00*00: 31 38 9, 050000*000 31 39 0,0000000*000 31 40
0,noonnnn*nno   41 c,AnnOOOD•000 11 42 080Aoono,•000 V 41 9. 3:0000*000 31 44 0.0000000*000 31 15
0,0000000+000 31 46 O,0000000*000 31 47

SCATTERING FAOM RAnup 32

0,0000000+000 32 32 0.0000000•000 32 33 0.0000000*000 32 34 6. 330OOC•000 32 35 0.0000000•000 32 36
O,nnononn+Rnn 1  17 0:OROODOO•000 r' 18 0.0000000•000 32 39 9. JCOOO:+000 32 40 0,0000000+000 32 11
0,0000000+000 32 42 0,0000000•000 32 43 0,0000000•00: 32 44 0. ]30000*006 32 45 0,0000000*000 32 46
0,0000000*000 32 47

SCATTERING FROM GROUP 33

O.ooonnon.ono '33 33 n,rnannoo•Ono 11 14 0,onoznon*nol Jr 35 ", OZOOOCIOOO 31 36 O.0000000•000 33 37
0,0000000+000 :33 38 0.0000000•000 33 39 0,0000000*000 33 40 0. 0:0000*000 33 41 0,0000000*000 33 42
0,0000000+000 33 43 0.0000000•000 33 44 0.0000000IOOO 33 45 .3. 3:0000*000 33 46 0,0000000*000 33 47

SCATTERING FROM GROUP 34

0.0000000+000 34 34 A.nonnonn•nnn 34 35 A,nnonang•On· r4 36 ·'- 0-0009•000 34 37 0,noMOOD•000 34 38
0,0000000+000,34 39 0.0000000•000 34 40 0,0006000*000 34 41 9. CCOOOC•000 34 42 0,0000000•000 34 43
0,0000000+000 34 44 0.0000000•000 34 45 9.0000000•000 34 46 3, OCOO00*000 34 47

SCATTERING FROM GROUP 35

_Q+0-0.Q.0-DE,L.00.0.-33--35 .3+Ilfle*060,0.0435..3,6...._. _--2+0-£20-2.0.ou.**OG--31-3Z---.--.- .  .2 ,-.: 40 *00•00:· -35 -.38··------··---·4·rO 0 0-0DO-•40.0--35· -39                     -
0,0000000*000 35 40 5.0600000*000 35 41 1,0000000•000 35 42 .. 0-0006•000 35 43 0,0000000+000 35.44
0,0000000+000 35 45 0.0000000•000 35 46 0.0000009.000 35 47

SCATTERING FROM GROUP 36

_O+0-0-0-0.Uninfli-16._3A_.--- 0,0 0 1 1 0.0.00*000   .36...31._.  .... _....  El.,.d 0.0 20 0.3* 30 0. .3 6 -38. . 4:·00000:•000 36 39 0,0000000*000 36.40.--· ··-----·-
0,0000000+000 36 41 0,0000000•000 36 42 0'0000000*000 36 43 n. 000000•000 36 44 0,0000000+000 36 45
0,0000000*000 36 46 0.0000000•000 36 47

-                          SCATTERING FROM GROUP 37

0.000nnOn+000 37 37 n. flonnooo*000 -17 MA n,Ononftnr,•nOO  37 39_.---.-....0.-04000-0•000 37..40 .. - · 0.,0000000*0.00.-37--41...-·--.--.

0,0000000*000 37 42 0.0060000•000 37 43 6,0000000•000 37 44 9. 000000*000 37 45 0.0000000+000 37 46
0,0000000*000 37 47

SCATTERING FROM GROUP 38

0.O00noon.000 18 38 3,nonnooo•Onn,38 19 R,Ofoonon*nOA 3R Ar 9,    000000*00#· ·38..41---.... · ·0.-0 0 0 0 0 0 0•0 0 0 -·38- 42-.-..···- ··.·· ·-·

0,0000000+000 32 43 0,0000000•000 38 44 0,0000000•000 38 45 0, 000000*000 38 46 0,0000000+000 38 47

RCATTERING FAOM GROUP 39

0,0000000+000 39 39 0.0000000•000 39 40 0.0000000•000 39 41 0.'000000*000 39 42 0,0000000+000 39 43



1

0,0000000*000 39 44 0.0000000*000 39 45 0.0000009•000 39 46 O.'0:0000•000 39 47

......._........-__..SC.AI.TER ING. F.R.OM....GROUP..40.· ······· -··           ···  ··... ·····...·  ·.-······

0,0000000*000 40 40 C.00.0000*000 40 41 0,0009000•006 40 42 1.-000000•000 40 43 0,0000000•000 40 44
0,0000000+000 40.45 C.CO:0000•000 40 46 ,-3.000000,0.*0,0.6 ...40· 4.7-......    ......    .--,         .__... _._.-            .........__.... _.........______.__-,  .......__.__.-,_

SCATTERING FROM GROUP 41

0,0000000.0.0·00 41 41 leo:.0000*000 41 42 0,0000000*008 41 43 0, 000000*000 41: 44 O,0000000*000·41 45
0,0000000+000 41 46 2.0000000•000 41 47

SCATTERING FROM GROUP 42

0.0000000*10_Q-42_ 42_........_.-. . ...4 20-0.0 0.0 *.00 0.-42.. .4.3..  ..  . . . . ... ....0 4.0.10.a) O.0.*.0 03- 42...41..   . . . . -....11. .10 :0 0 0 0*0 0 0· · :4 2    4 5...       ......-   .0..0.0000 00*00 0.-42 ..46-----.--
0,0000000+000 41 47

_SCATIERING_ EROM..BROUP.-43...,--·-·-·---· ·--- · -·    ·····---.......--

0,0000000+000 43 43 3,0000000*000 43 44 D.OuOO000*000 43 45 8, 600080*000 43 46 0,0000000*000 43 47

SCATTERING FROM GROUP 44

0.0000000*000 44 44 ,-:..Ornnnn*ono 44 45 3,OAnnonA•On-. 44 46 --4-40-0*SO·**00--4.4.· 42_.._

SCATTERING FROM GROUP 45

0,0000000+000 45 45 0,0000000-000 45 46 0,0000000•000 45 47

SCATTFRING FRnM WROUP #A

0,0000000+000 46 46 0.0090000•000 46 47

SCATTERING FROM GROUP 47

0.0000000*000 47 47

TIME SPENT IN PROGRAM AREA NO. 9 WAS 4.036•400SECONDS

: TIME SPENT IN PROGRAM AREA NO. 8 WAS 5.000•003SECONDS

TIME SPENT IN PROGRAM AREA NO. 8 WAS 1.700-n02SECONDS

RTATIRTICAL STATTERING

SCATTERING FROM GROUP  1

1,4912968.On3  1 1 8,0420010•003  1 2 2,7177927.002  1 1 6.3454904,002  1 4 1,1067028-001  1  5
1,5341612•001  1 6 1,7757139•001  1 7 1,7842221•001 1 8 1.6048354•001  1 9 1,3237320.001 1 10
1,0204281•001  1 11 7,4613996•002 1 12 5.2354500-002 1 13 3.5573182.002  1 14 2,3572334-002  1 15
1,9317731•On2 1 18 9,An 32772·'00' 1 17 6,2n001'a.003  1 iR 3.BR50661,003 1 19 2.4169906-003 1 20

1,4952509•003 .1 21 9,2098903-004 1 22 5,6534809.004 1 23 3.4611898e004 1 24 2,1146466.004 1 25

1,2898860•004  1 26 O,0000000•000 1 27 0,0000003*00:  1 28 C. 000000•000 1 29 0,0000000*000 1 30

n,nonnono•000 1 rl 0,0000000•000  1 32 (*0000000.003 1 33 0. 020000*00( 1 31 0,0000000+000 1 35

O,0000000*000  1 36 O.00.0000•000 1 37 C.0000008•000 1 38 '   O,.000000*000 1 39 0.0000000•000 1 40

O,0000000+000 1 41 .,COOOOOO*000 1 42 :,000000)•000 1 43 6, 060000*000 1 44 0.0000000•000 1 45



=
0,0000000+000  1 46 0,0000000*000 1 47 o -,

grATTERING FAOM ORniP 2

8,1292004•003 '2 2 2,7469543.002  2 3 6,4139768-002  2 4 1,1185776,001  2 5 1.5506226-001  2  6
1,7947671•001  2 7 1:An33666.001  2 R 1.622]551-00:  2 9 1.3379355•001-- 2 10 1,0313772 001 2 11    ·· --
7,5414597•002 2 12 5,2916258-002 ' 2 13 3.5954879-002 2 14 2.38252639002 2 15 1,5482088-002 2 16
9,9084602•003 2 17 6,2665425.003 2 18 3,9267524•003 2 19 2.4429247,C03 2 20 1,5112947-003  2 21
9.30871151-On4 .2 99 S,7141471.004 2 91 3,4(83'A,.004  2 24 2,1373365•004 2.25 1,3037263•004 -2 26 -·-----
0,0000000*000  '2 27 0.0090000•000 2 28 0,OUOUOUG*002 2 29 6, 30000.+00: 2 30 0.0000000*000 2 31
0,0000000*000 2 32 0,0000000•000 2 33 0,0000000*000 2 34 1. 00000:*COS 2 35 O,0000000•000 2 36
0.00000001000 2 37

o,n n o O 0.0-0.10.0-__38_----2.-OIL[10 0 0 0.10.DJ ...2-39...... ..- . .0.. .. 0 0 0 0 0 0*0 0 0      2 4 0 0,0000000*000 2 41
0,0000000*000 '2 42 0,0000000•000 2 43 6,OO0OOoe•000 2 44 0. 630000•000 2 45 O,0000000*000 2 46
0.0000000+000  '2 47

SCATTERING FROM GROUP  3

2.7539644•002 :3 3 A.429944n-002  3 4 1,19143,1-001 3 5  -, .1.5545707.001.·3.-6..  -  1.7993473,001. .3 7
1,8079687•001 -3 8 1,6261945-001  3 9 1,3413498•001 3 10 1. 340092,001 3 11 7.5607052-002 3 12
5,3051298•002  3 13 3,6046634 002 3 14 2.3886064-002 3 15 1.5521598•C 02 3 16 9,9337463-003 3 17
6.2825345•0nl .3 18 3,9TAi,r,-003  3 19 2,4491401.003 1 20. 1.5151515,003. 3 21 9,3324669.004 3  22   -· -
5.7287249•004 '3 23 3.5072551-004  3 24 2,1427909-004  3 25 1.3070534.004  3 26 0,0000000+000 3 27
0,0000000+000 3 28 0,0000000•000 3 29 0,0000000*000 3 32 2. 22000:+003 3 31 O.0000000+000 3 32
0.00000On*ono  .3 33 n,nnAn 000•000 3 rd n,On  000: 0002 T.31.._.  ...3....000:•00:.  3 36 0.0000000+000 3 37
0,0000000+000 ·3 38 0.0000000•000  3 39 . C,0000000•000  3 43 9. 3:000:*000 3 41 0,0000000+000 3 42
0,0000000+000 4 43 0,0000000*000 3 44 0,0000000•009 3 45 : :6000.*00: 3 46 0,0000000+000 3 47

SCATTERING FROM GROUP  4

1.1872344•002 ·4 4 r,2682241-On 2  4 5 6,4909961.002 4 6 9.9652615s C 02  4 7 1.2497593,001  4  8
1,33722708001  4 9 1.2634442 0·01 4 10 1,0830104-001  4 11 8.60331239-02 4 12 6.4400804-002 4 13
4,6022866•002 4 14 3'.1720611-002 4 15 2.1254685•002 4 16 1.3932013,002 4 17 8.9769018-003 4 18
5.70717nnenn3 4 19 3,991070*.003 4 PO 2,2d12437.003 A 21 -1.3899842•003 4 22 8,5781340.004 4 23
5,2736415•004  4 24 3.2324496•004 4 25 1,9767045-004 4 26 1.2066057.004 4 27 7,3548889-005 4 28
0,0000000*000 ·4 29 0,0000000*000 4 30 0,000:000*000 4 31 '. OCOOOT*000 4 32 0.0000000+000 4 33
0,0000000+000  4 34 o.noAnnon•000 4 35 n,niionon,•noo 4 36 - : ·t- .S C.0 0 0: *0 0: 4 37 0.0000000*000 4 38   -
0,0000000+000 ·4 39 0,0000000•000  4 40 0.0000000*00: 4 41 0. 030002*000 4 42 0.0000000+000 4 43
0,0000000*000 4 44 0,0000000-000 4 45 C,OU00003*000 4 46 C, 00000:+000 4 47

SCATTERING FROM GROUP  5

0.0000000+000 ;5 5 n,Doonoon•non  5 6 n,nnc.1 0,1 '.nno.._5....1...._._......1...0.:OOOL*00.0   .5- -8 0,0000000+000  5  9
0,0000000+000  9 10 0.0000000•000  5 11 0,0000000*000 5 12 3. C.0000*000 5 13 0,0000000+000 5 14
0,0000000+000 5 15 0,0000000-000 5 16 0.0000000*000 5 17 9. 030000-COO 5 18 0.0000000*000 5 19
o.ooonnon•nno  .5 pn 6,(Inoo000•000 S '1 0, r:noon 0 -•000 s 29 --'.4. 00000:•000 5 23 0,0000000*000  5 24     -
0,0000000•000 1 25 0,0000000•000 5 26 3.0000000*000 5 27 6. 0]0000•000  5 28 0.0000000*000 5 29
0,0000000*000 5 30 0,0000000*000 5 31 0,0000000•OOS  5 32 0, 000000-000 5 33 0.0000000•000 5 34o.ooonnon•nno 9 39 o,An.0000•000 5 IA 9,0801009•000 5 37 0. 0:0000*000  5 38.      .0,0000000*000.-5 39
0,0000000*000  ·5 40 0,0000000•000  5 41 0.0090002*000 5 42 S. 00000:+000 5 43 0.0000000•000 5 44
0,0000000*000 '9 45 0.0000000*000 5 46 0,0000000•000 5 47

SCATTERING FROM GROUP  6

0,noonnnO*onn  .£ 6 O,0000000*000  A 7 0,0000000*000  6..1-.__. ...-GC-CGO·G•GOO  6.-1   --.0,0000000•000  6 10
0,0000000+000  6 11 0,0000000•000 6 12 0,0000002*000 6 13 0, 320000*000  6 14 0.0000000+000 6 15
0,00000000000  '6 16 0,2000000•000 6 17 0.0000000*000 6 18 9. CC000:•000 6 19 0,0000000+000 6 20
O,nnnAnno.Onn  .0 Ml 74nn2000O•000 A 22 L'.0008"00*000 6 23 2. 3ZOOOC-000 6 21 O,0.000000•00*  6.-25 ---  -- --
0,0000000*000  ·6 26 0.00$0000*000 6 27 C.0000005*000 6 28 G. 0.00OC+000 6 29 0,0000000+000 6 30
0,0000000+000 '6 31 0.0000000*000 6 32 0,0000000*000 6 33 J. 0-000(*000 6 34 0,0000000*000 6 35
0,nnonono•nOn .0 YA 0:0000000.000 6 17 06000000 *00: 6 3A -- 0. -000000-•0-00--.6.39 0,0000000•000- 6 40  ·--  -
0,0000000*000 e 41 0,0000000•000 6 42 6,0000009*000 6 43 9. 300000*000 6 44 0,0000000+000 6 45
0,0000000+000  .6 46 0.0000000•000 6 47



SCATTERING FROM GROUP  7

0,0000000*000 '7 7 6.0000000•000  7 8 0.0000008•006  7 9 3. 000000+000 7 10 0.0000000*000 7 11
0,0000000*000  7 12 O.0000000*000 7 13 0.0000000*000 7 14 0. 000000*000  7 15 0,0000000*000 7 16
0.0000000*0-0.0 7 17 0.00nnono•000 7 18 Asnnonnon•0 0 n 7 19 4.-3-0-0000·*003-··-7-.20- ....0,0000.000.*000..    7.·21··.·-----

0,0000000+000  '7 22 0,00:0000*000 7 23 0.0000000*000 7 24 3. (00000+000 7 25 0,0000000*000 7 26
0,0000000+000  7 27 O.0000000•000 7 28 0,0000000*000 7 29 0, Ooococ*000  7 30 0,0000000•000 7 31
otononnon*nno '7 Q 9:r,neo000*000  7 33 0*0009000*00: 7 14 .. 2:000:.COO 7 35 - --····- 0 ,-00000·0·0.-000--I-1-36-

0,0000000+000 '7 37 O,00.0000-000 7 38 0,0000000•000  7 39 4. 0-0000+000. 7 40 O,0000000•000 7 41
0,0000000*000  7 42 0,0000000*000 7 43 0.000000 0*000 7 44 9. 000000-000 7 45 0,0000000*000 7 46
0.OO0nnon*ono :7 47

SCATTERING FROM GROUP  8

0,0000000+000 ,2 8 0,0000000•000  8 9 O,0000000*008  8 10 0. 000080*000  8 11 0,0000000+000 8 12
O,0000000+000  e 13 O.0000000-000 8 14 0,000000:•000 8 15 0. 000000*000 8 16 0,0000000+000 8 17
0,000nnon+000 '2 18 0,nn00000*000 8 10 4,On0000'•OOG  R 20 0. 000002*000 8.21 0.0000000+000 8 22
0,0000000+000  ·e 23 0.0000000•000  8 24 0,0000002-000  8 25 0. 000000*000 8 26 0,0000000+000 8 27
0,0000000+000  8 28 0,0000000-000 8 29 0,0000000*000 8 30 4. 000000*000 8 31 0,0000000*000 8 32
0.0000000+000 .Ll.3 n,nnonono•Ono 8 34 n,onornnr*noo A 85 0, 000000*000 8.-36.-. 0.0000000*000 8 37
0,0000000+000 .2 38 0,0000000•000 8 39 0,0000000*000 8 40 0. 600000+000 8 41 0,0000000*000 8 42
0,0000000+000  .8 43 0,0060000•000 8 44 0,0000000*000 8 45 0. OOOOOe*000 8 46 0.0000000•000 8 47

SCATTERING FROM GROUP  9

o.ooonnon+ono '9 9 8, nn noono•000_Lia    ..._4+48442%4*00*-1-11__....._..1*., 8040·60*000     9 12 0.0000000.000 9 13

0,0000000*000 -9 14 0,0006600•000  9 15 0,0000000•000  9 16 0. 000060•000 9 17 0,0000000*000 9 18
0,0000000+000  'G 19 6.0000000*000, 9 20 0,0000000*000 9 21 0, 000000*000 9 22 0,0000000•000 9 23
0.0000000*000 15 24 0, 1100 0 0 n o•O n 0__9_  25            -0 :O n 0-0-0.0 0+ 0 0-G--1 26    ---  ---11...-0.C 00 0 0*0 0 0 9 27 0. 0 ao-0-000*00-0-I9--20

0,0000000+000 ·9 29 0,0000000-000 9 30 0,0000000•009  9 31 8. ·:00000*000  9 32 0.0000000•000  9 33
0,0000000+000 '9 34 O,0000000*000  9 35 0.0000000*000 9 36 0. 000000•000 9 37 0,0000000•000 9 38
0,noonnnn*nno ,c <g o,nonoooO•000- 0 40 O.Onoopon•000 0 41 C. 200006.000 0 12 0.0000000*000 ·9 13
0,0000000+000  '9 44 O,0000000-000 9 45 6,0009000•000 9 46 0. 000000•000 9 47

SCATTERING FAOM ARRUP 10

0,0000000+000 10 10 0,0000000•000 10 11· 0.0000000*000 10 12 0• 000000*000 10 13 0,0000000*000 10 14
0,ononOMO+On, 18 is 0:nn00000•000 ln 16 0,0000000*0·00 10 17 C. 23000:*COO 19 10 O,0000000.000 10 19
0,0000000*000 10 20 0,0000000*000 10 21 0,0000000•OOQ 10 22 0, OC0000•000 10 23 0,0000000*000 10 24
0,0000000+000 10 25 0.0000000•000 10 26 C'ODOOGOO*000 10 27 9. 000002•000 10 28 0,0000000•000 10 29
0,ooonnon.ono 10 3n o,nonnooo•000 ln 31 n : 0 fi 0 (, 11 q r, * 0.0 0 10 32 ": 000000*000 10 ;3 O,0000000*000 10 34
0,0000000*000 10 35 0.0000000•000 10 36 0,0000000*000 10 37 0• O:0000-000 10 38 0,0000000*000 10 39
0,0000000*000 10 40 0,0000000•000 10 41 0,0000000•000 10 42 0. 000000•000 10 43 0•0000000*000 10 44
0.000nn00+000 10 45 n,nonnono.Ono 10 4A n,nnononn*noo tn 47

SCATTERING FROM GROUP it

0,0000000*000 11 11 0,0000000*000 11 12 0•0000000*000 11 13 D. 000000•000 11 14 0600000000000 il 19
0,0000000+000 11 16 0.0006000•000 11 17 0'0000000*000 11 18 O. 000OOC-OOO 11 19 0'0000000*000 11 20
0.00000On*000 11 21 0,nnn0000•000 11 27 n.000<innoinno 11 03 0, 000000'000 14-2, '010000000'000 11 25
0,0000000+000 11 26 0.0000000•000 11 27 0,0000000*000 11 28 0, 000000•000 11 29' 0100O0Op00000 it 30
0,0000000*000 11 31 0,0000000•000 11 32 0,0000000*000 11 33 0. 000000*000 11 34 0.0000000•000 11 35
0,000nnnn+000 11 16 O,on00000•800 11  7 non800000*000 11 3R 91.000000•000 11-39 0.0000000*000 11 40
0,0000000+000 il 41 0,0000000•000 11 42 0,0000000*000 11.43 0, 000000*000 11' 44 0,0000000-000 11 45
0,0000000*000 11 46 0,0000000*000 11 47

SCATTERING FROM GROUP 12

o,nnonono•000 12 12 d:OBOOO00*000.12 13 060000000-008 12 14 c.:060000,000 12 15· 0.0000000*000 12 16       1
0,0000000*000 12 17 0.0000000•000 12 18 0,0000000•000 12 19 0,2000000*000 12 20 '0,0000000-000 12 21
0,0000000+000 12 22 0,0000000•000 12 23 O,0000000*000 12 24 O. 000000•000 12: 25 0,0000000*000·12 26            +

-                                                                                                                                                                                                                                                                                                                                                                                    =



0,0000000+000 12 27 O,0000000•000 12 28 0,0000000•006 12 29 0. 000000•000 12 30 0,0000000*000 12 31 =
 -,

0,0000000+000 12 32 O,0000000*000 12 33 8,0000609*000 12 34 0. OCOOOC•000 12 35 0,0000000*000 12 36 N
0.0000000+000 12 37 o.nononno•OnA 12 38 r.nro,7844.002 12 T9 r, 1-0000*00.0 12 40 0,nnooon *OPO 12 al
0,0000000+000 12 42 0.0000000-000 12 43 0,0000000*000 12 44 0. 30000:*000 12 45 0,0000000*000 12 46
0,0000000*000.12 47

SCATTERING FROM GROUP 13

0.00QI.0_00+000 13 13 A.[:Ofionnn•nnn 13 14 r,nononon•ann 13 15 0,. J.C.0000*000.-1.3...16.1.. .  ...--0..aO.0.0-000.*00.0-.13--17-_.

0,0000000*000 13 18 0.0000000*000.13 19 0,0000OOe*000 13 20 0. 000000*000 13 21 0,0000000*000 13 22
0,0000000*000 13 23 O,0000000•000 13 24 0.0000005*006 13 25 5, OCOOOC•000 13 26 0,0000000*000 13 27
0.0000.000+000 ·1,3 28 A.nofinnnn•nnn 13 29 n,Ooopon,•000 13 Th a, 0309.00*000 13 31_.    ...0.00.00000*000 -13--32....
0,0000000+000 13 33 :,0060000•000 13 34 9,0000600*000 13 35 C. 000003•000 13 36 0,0000000*000 13 37
0,0000000+000 13 38 O.0000000*000 13 39 0'0000000*000 13 40 0. 000000*000 13 41 0,0000000*000 13 42

_.0.*-0-nILO-Otn+anll__*3_*3. ..._.......  0,r·noo0OO*000 11 44 9,000100'*002 13 15 C. -66·0000•000 -13- 46·-- -0-9-0-00-0-050*040-1-3.·4-7.---·

SCATTERING FROM GROUP 14

0,0000000+000 14 14 0.0000000•000 14 15 0,0000000*000 14 16 0. 000000*000 14 17 0.0000000*000 14 18
0,0000000+000 14 19 O,0000000*000 14 20 0,0000000*000 14 21 n. CoOOOC•000 14 22 0.0000000*000 14 23
0.0000000+000_14 24  ,A060000*000 14 29 n,0800081*noc lA 24 ..... .-.0....(100·04*004···14..27.--·  ....0,0000.000*000··44..28.--
0,0000000+000 14 29 0,0000000*000.14 30 0,0000000*000 14 31 0. J00000•OOC 14 32 0.0000000*000 14 33
0,0000000*000 14 34 .  0,0000000•000 14 35 0,0000000*000 14 36 G..000000*000 14 37 O.0000000*000 14 38
0. 0110.0. 010.QQ__1Lll... -Il.. -...0..0.00-0.00-0*00 0...14.-40--I --e+O.ao.GO-O 31(104-,1.4...AL.--.        --  0.,-0 :,0·0·0·6*0·0·0--44. ·42 .0 ,·000-0.0.0.0 10,0.0-··14- .4 3.---
0,0000000+000 14 44 0,(DCOOOo• 000·.14 45 O,0000000•000 14 46 0,·000000*000 14 47

_SCAIIER-ING_EROM.-GRCUP-,4.5...·---

0,0000000+000 19 15 8,0000000*000 15 16 :,0060000*000 15 17 0, OCOOOC*000 15 18 0.0000000+000 15 19
_04-0.0 DODD.4*.0.OIL_25.-20..--_.---4+31140 0 0.0.*00.0--1 5.21:- ..._.._...._.O, ar»0-0-0*-)34 0 0. .15..22.   ...  -  -·-- 0.-·0 600 0 6•0 0 0·  1 5    23·- .           · · · ·O,0 00·00·00•000·-·15·-24
0,0000000+000 15 25 0.CO00000*000 15 26 0.0000000•000 15 27 0, 00000:*000 15 28 0,0000000*000 15 29
0,0000000+000 25 30 0,00000000000 15 31 0,0600000*006 15 32 0..000000+000 15 33 0.0000000*000 15 34

36.flign:0.011101(L.lil...3.5.._..._.......C+Lo.00400-*0£0.-15.-36..._._----..0..CL.8.020.810*G.-15.,37.- . ..--......0....000000-•000   15 38- ·-·0,000·0*00*000-·15-  39-
0,0000000+000 <5 40 0,0000000*000 15 41 O'OGOOOG)*000 15'42. C. 000OOC*000 15 43 0.0000000*000 15 44
0,0000000+000 15 45 0,6000000*000 15 46 6,0000000*000 15 47

SCATTERING FROM GROUP 16

_0.0[1&0.010 +0 0 0     1. 6 18. --=-4-[10.10*0.0.*0.0.0-16.1.7___.. 0+0.0.00-000* 0.0.8--16 -1.8.... ··0,·-000000*0·00--1.6-.19_..._.   - -0, 000.000*0·00 -16. 20„-
0,0000000+000 16 21 0.000Q000*000 16 22 0,0000000*000 16 23 5, 000000•000 16 24 0,0000000*000 16· 25
0,0000000+000 16 26 0.0000000*000 16·27 0,0000000•000 16 28 b. 000000*000 16 29 0,0000000+000 16 30
O,Ononono+nnn 16 11 t,en&0000*000 16 T2 np -4, ·-0:0000•000 -16  34- ··-·-   -O FI)000000•000  ·14 ·· 35-·-0 19''* 00 4-16-  33-.._
0,0000000*000 16 36 0,0000000*000 16 37 0,0000000*000 16'38 0. 000000-000 16 39 O.0000000+000 16 40
0,0000000+000 16 41 0,6000000*000 16:42 0,0000000*000 16 43 O.-000000*000 16 44 0,0000000.000 16 45
O.ooonnon+000 11 46 0,nn<0000•000 16 47

SCATTERING FROM GROUP 57

0,0000000+000 17 17 0,0000000•000.17 18 0,0000000•008 17 19 0. 000000•000 17 20 0.0000000•000 17 21
0,0000000+000 17 22 O.0000000•000 17 23 0.·0000006•000 17 24 6..000000*000 17 25 0.0000000+000 17 26
o.noonnon*noo 17 27 9,nnf,OVOO*000 17 MA. 0,0009007*00( 17 20 ··0.,·000000·*000··-·17-.30.- · 0.0000G00*000"17. 31
0,0000000+000 fl 32 0.0000000*000 17 33 0,0000000•000 17 34· 0. 060000*000 17 35 0,0000000*000 17 36
0,0000000*000 17 37 0,0000000•000 17.38 e.cooo0O0*006 17 39 0. 000000*000 17 40 0,0000000+000 17 41

_0+010-[1011010.0.D_il_.42.--_.____il.-0-0-0.0.0.0.0 100-0-1.71.3-.-     ...0..00.09000 *.0-0.0-11-44...... ·-4.·-· 00-00·00.•000 .1-7.-45.·.. -· -0,-000-00·0·0•000--17 ·46
0,0000000*000 17 47

SrATTERING FROM GROUP 18

0,0000000+000 lE 18 0,0000000*000 18 19 O.0000000•000 18'20 0.·080000•000 18 21 0,0000000*000 18 22
10+00-0-0-0£0-*-0-0-0-1 L23__ .-O-,-fL(10*0-0-040.0-·-18.-24--------·0 ,·0(0000·0·*-00-0-·-18-·-25:·-·.            -··· 0 ,--00000-9 *0·00·-18 26---- ----0,0000000*000-18···2.7----
0,0000000+000 18 28 0,0000000•000 18 29 0,0000000•000 18 30 0• 000000+000 18 31 0.0000000+000 18 32
0,0000000+000 le 33 O.0000000*000 18 34 0.0000002•000 18 35 0.- 000000*000 18 36 0,0000000+000 18 37



0,0000000+000 LE 38 8.0000000•000 18 39 O,0000000*000 18 40 3. 000000*000 18 41 O,0000000*000 18 42
0,0000000*000 18 43 0,0000000•000.18 44 0,0000000•000 18 45 0.·000000•000 18 46 0,0000000*000 18 47

SCATTERING FROM GROUP 19

0.0000000*000 29 19 n.ooonnnn*nno 19 20 O,Otiononniono 19 91 - M. OSOOOC•000 19 -22. 0.00000n0*000 19 23
0,0000000*000 19 24 0,0000000•000 19 25 0'0000000*000 19 26 O. 000000*000 19 27 0.0000000+000 19 28
0,0000000+000 19 29 0'0000000*000 19 30 :00000000*000 19 31 n. 000000•000 19 32 0,0000000*000 19 33
0.0000000+000 tf 34 n,o n n o o n O•O n 0.-1„9 -15 .4.*  --Ii----0-400·00•000 19 37 0.0000000*000 19 38 -
0,0000000+000 19 39 0,0000000•000 19 40 0'0000000*000 19 41 0, 000000*000 19 42 0,00000000000 19 43
0.0000000+000 Le 44 0,0000000•000 19 45 0,0000000•000 19 46 O. 050000•000 19 47

SCATTERING FROM GROUP 20

o.ooonnon+Bno Mn pn A,nno#000•000 'n 21 n,nnognon•nOB 20 2? 0. OCOOOC•000 20 23 0,0000000•00620 24-
0,0000000+000 '20 25 0,0000000•000 20 26 0.0000000•000 20 27 0. 000000•000 20 28 0.0000000*000 20 29
0,0000000+000 20 30 0,0000000•000 20 31 0'0000000*000 20 32 4. 000000*000 20 33 0,0000000*000 20 34
O,Ononnon*nno 28 15 o,nnooono•,000 20 TA 0,000000:•OOC 20 37 o. OCOOOC*000 20 38 0.0000000•000··20-39.-
0,0000000+000 20 40 , 0,0000000•000 20 41 O,OOOOOoe•OOC 20 42 0. 000000*000 20 43 0,0000000*000 20 44
0,0000000+000 20 45 0,0000000•000 20 46 0,0000000*000 20 47

SCATTERING FROM GROUP 21

O,O00nnon•000 21_21__  6:0000000•000 21 22 0,0 Oonoo.non 21 23 e. OCOOOD•000·21 24 0.0000000*000 21 25.-
0,0000000+000 21 26 0,0000000•000 21 27 0,0000000•OOC 21 28 8. 000000*000 21 29 0,0000000*000 21 30
0,0000000+000 21 31 0,0000000•000 21 32 0,0000000*000 21 33 0. OC0000•000 21 34 0,0000000*000 21 35
0,nnonnmn*nno ,?1 18 0,nne0000•000-21 17 0.000000]•000 21 38 2. 3:000C*000- 21 39 O,0000000*000 21·-40.-
0,0000000+000 21 41 0.0000000•000 21 42 0'0000000*000 21 43 0. 03OOOC*000 21 44 0,0000000*000 21 45
0,0000000*000 :21 46 0,0000000•000 21 47

SCATTERING FROM GROUP 22

0.0000000+000 ·22 22 n,nopnnnA*nno 22 23 A,nnonnn,•000 29 '4 r., ac00O0*00: 22.25 -. 0,.0000*0 0 **04--22_-24

0,0000000*000 22 27 0,0000000•000'22 28 6,000000:*000 22 29 0. 00000C*000 22 30 0,0000000*000 22 31
0,0000000•000 22 32 0,0000000•000 '22 33 0.0000003•000 22 34 0. 0:OOOC•000 22 35 0,0000000•000 22 36
0,noonnoo•otto_:21 17 0,FnnoOOO•000 22 3R 0,0000000*000 22 39 g.  2.0000•000  22. 40 0,0000000*40-0--22-41.---·
0,0000000*000 22 42 0.0000000•000 22 43 O,0000009•006 22 44 0. 000000*000 22 45 0,0000000*000 22 46
0,0000000*000 22 47

SCATTERING FROM GROUP 23

O,O000Oon+000 23 23 8,0000000*000 23 24 n,nnoon0O*OOC 2, 25 3, 0:0000•000 23 26 0,0000000*000-23-27-----
0,0000000+000.23 28 0,0000000-000 23 29 0,0000009*000 23 30 4, 000000•000 23 31 0,0000000*000 23 32
0,0000000*000 23 33 0,0000000•000 23 34 0,0000000•000 23 35 0. PCOOOC*000 23 36 0,0000000•000 23 37
0,ononnnn*nno·23 MA O,nnooOOO•000 2T 319 0,0,00003•00; 23 41 3. CLOOOC-000 21 41 0.0000000 000 23 42
0,0000000+000 23 43 0.0000000*000 23 44 0.0000000•000 23 45 0, 000000•000 23 46 0,0000000*000 23 47

SrATTERING FROM GROuP 34

0,0000000+000 24 24 0.0000000•000 24 25 0,0000000*000 24 26 8. 000000•000 24 27 0,0000000*000 24 28
B, o n n n O n g i k O Ca-2.L-29-----48,*04.0.040*444--24 Y O 2.(00000: 00: 24 31 3. 0:000:+000 24 32 0.9000000*CDC 21 33
0,0000000+00024 34 0,0000000•000 24 35 0.0000000•000 24 36 0, 000000*000 24 37 0.0000000*000 24 38
0,0000000+000 24 39 0,0000000*000 24 40 0,0000000•000 24 41 0..000000•000 24 42 0,0000000*000 24 43
0,n n o n n n O,*,0 01-2A_la -0+aO-0-0,000 • )05-24 45 080n00000*000 24 46 9. 000000•000-24.47

SCATTERING FROM GROUP·25

0,0000000+000 25 25 0.0000000•000 25 26 0.0000000•000 25 27 0, 000000•000 25 28 0,0000000•000 29 29
0,0000000+000 :25 30 0,0000000•000 25 31 0,0000000*000 25 32 0, 000000-000 25 33 0,0000000•000 29 34
O,onnoonO+000 28 84 0,0000000*000 29 T6 960000000*OOC 25 37 0. 000000•00&·25--38- 0,0000000*000 29 39
0,0000000+000 29 40 0,0000000•000 25 41 0,000000C*000 25 42 0. 0000OC•000 25 43 0,0000000*000 25 44                Z
0,0000000+000:25 45 0,0000000•000 25 46 0,0000000•000 25 47 W



'.
SCATTERING FROM GROUP 26 ».

4
0.0000000+000 26 26 0,0000000•000 26 27 0,0000000•000 26 28 :. 000000*000 26 29 0.0000000•000 26 30
0,0000000+000 '26 31 0.0000000•000 26 32 0,0000000•000 26 33 0, 000000•000 26 34 0,0000000•000 26 35
0.0000000*000 26 36 A.Coonnan•nno 26 37 neononnn,•000 ZA 18 0. 0.0000•000 26 30 0,onononO•000 26 40
0,0000000*000 26 41 0.0000000*000 26 42 0.0000000•000 26 43 O. 000000•000 26 44 0.0000000•000 26 45
0,0000000+000 26 46 0,0000000•000 26 47

SCATTERING FROM GROUP 27

0.0000000*000 27 27 0.00Annhn•nno 27 28 n,non ono•009 77 99 4,·nnonon.ono 27  n o,Boonono.OnO 27 rl
0,0000000*000 27 32 0,0000000•000 27 33 0,0000000*000 27 34 0. 000000•000 27 35 0,0000000•000 27 36
0,0000000*000 27 37 0.0000000•000 27 38 0,0000000•000 27 39 0, 000000*000 27 40 0.0000000*000 27 41
0.0000000+OnO 2  42 n.nonnbnniono '7 4Q n,npornna•noc 27 44 0, 000000•000 27 44 0,nn00000•000 27 46
0,0000000•000 27 47

SCATTFRING FRnM GROUP 28

0,0000000+000 28 28 0,0000000•000 28 29 0,0000000•00: 28 36 0. 000000•000 28 31 0,0000000•000 28 32
o.ooonnon+Bno 88 33 0,nn000O0•000 'R I  n:OnO0000•000 28 34 0."OCOOOC-000 28 36 0.0000000•000 28 37
0,0000000+000 28 38 0.0000000•000 28 39 0,0000000*000 28 40 0. 000000•000 28 41 0.0000000•000 28 42
0,0000000*000 22 43 0,0000000•000 28 44 0,0000000•000 28 45 0, 000000•000 28 46 0,0000000*000 28 47

SCATTERING FROM GROUP 29

0.OCOnnOR+000 29 29 n,nnt,nono•Ono 99 Jn n,nnonnn.*nOC 20 31 A, 000000•000 29 32 0.0nooono.000 29 r3
0,0000000*000 26 34 0.0000000•000 29 35 0,0000000•000 29 36 0.,000000•000 29 37 0.00000000000 29 38
0,0000000*000 29 39 0,0000000•000 29 40 0,0000000*000 29 41 0, 000000•000 29 42 0,0000000*000 29 43
0.000nnon+ono 99 44 0,An')0000•000 99 45 0,Onoon00*000 29 46 O.   000000*000  20  47                 -..__...    .._...     ......_.._......_......._

SCATTERING FROM GROUP 30
--.................-........-........--..........-.....,-

0,0000000+000 30 30 6,0000000•000 30 31 0.0000000*008 30 32 0. 000000•000 30 33 0.0000000*000 30 34
0,0000000*000 ·30 35 0,0000000•000 30 36 0.0000000•000 30 37 n. 000000*000 30 38 0,0000000*000 30 39
0,000nnon•nno.10 An 9,An:0000•000 rn 41 O,00000OC*OOC 30 49 0.   000000*000   30  4-3-..---.·  ..0,-040·0000•0·00-·30· 44--·-.--·---
0.0000000+000 30 45 0.0000000•000 30 46 0.0000000*000 30 47

SMATTERINA FRON ARMLIP 31                                                ---·. .. .- -- ----·
0,0000000+000 31 31 0.0000000•000 31 32 0.000(000•006 31 33 O. 000000•000 31 34 O.0000000•000 31 35
0,nnonnin*nno Qi ,8 0,0000000*000 31 X7 0,0000000*000 31 3R 2. 090000 000 31 39     --O.0000000*000 31 40   ---- ---
0,0000000+000 31 41 0,00:0000*000 31 42 0,0000000•000 31 43 O. 000000-000 31 44 0,0000000-000 31 45
0,0000000•000 ·31 46 0.0000000•000 31 47

SCATTERING 'FROM GROUP 32

0.0000000+000 32 32 A,Annoo00•000 32 31 n,Onionoq•nOB 32 34 0.·900000•000 32.35-.-___ 0,0000000+000 -32 36
0,0000000+000 32 37 0,0000000•000 32 38 0.0000000•000 32 39 0. OC0000•000 32 40 0,0000000*000 32 41
0.0000000+000 32 42 0,0000000•000 32 43 0.0000000•000 32 44 0• 000000•000 32 45 0.0000000*000 32 46
0,nnoannn*Onn v 47 ...--

SCATTERING FROM GROUP 33

0,0000000+000 33 33 O,0000000•000 33 34 0,0000000•000 33 35 O. 060000•000 33 36 0,0000000*000 33 37
0.0000000+000 :33 38 0.0000000•000 33 39 0,0OO00Oe*000 33 40 0, 080000•000 33 41 O,0000000*000 33 42
O,noonnan*nnn 33 Ar O,on90000•000 3, 44 0,0000 nO)*00( 33 45 9. 070000*000 33 46 0.0000000•000 33 47 --  · ·-

SCATTERING FROM GROUP 34

0,0000000*000 '34 34 0,0000000•000 34 35 0.0000000•000 34 36 0, :00000*000 34 37 0.0000000+000 34 38
0.0000000+000 34 39 0,0000000•000 34 40 0.0000000•000 34 41 0. OC0000•000 34 42 0.0000000+000 34 43



0,0000000*000'34 44 0,0000000*000 34 45 0,0000000*000 34 46 0,'000000•006 34 47

SCATTERING FROM GRMLIP.-35.-·---···

0,0000000+000 35 35 0,0000000-000 35 36 0,0000000*008 35 37 6. CO0000*000 35 38 0,0000000•000 35 39
94910-0-0 0.0.*.0.0.0_ae. ._40..___.    - -8 , 110.04*90*0 00.-35-Al_.-- .--4,0 0.0-GO 0-01040 -.35-.42----     --0,  .0 4 0 0 0 0* 0.0 0. .35_ 43· 0,0000000*000 35„44
0,0000000+000 35 45 0.0000000*000 35 46 0,0009000*000 35 47

SRATTERINA FERM ARnup 36

0,0000000+000 36 36 0,0000000+000 36 37 0.0009000*000 36 38 0..020000•000 36 39 0,0000000•000 36 40
0,nnonnon+000 36 41 0,0000000+000 36 42 040000009*OOC 36 13 C. 300000•0-00·--36.-44... -0·,00000·00*000--36 45
0,0000000+000 36 46 0.0000000*000 36 47

SCATTERING -FROM-.GROlle.·-37-----..

0,0000000*000 37' 37 0,0000000*000 37 38 0,0000000-000 37 39 0. 030000•000 37 40 0.0000000*000 37 41
0,nnonnon+On'0 ,7 42 0,An,0000•000 77 43 0'*0900009*00. 37 45 n..:COOOC•000"37-45 - ·0,000'0000•00·0 · ·37-46-  ·-
0,0000000*000 37 47

_SCAIIERING-EILOM_-GROUP-.38.--..

0,0000000+000 32 38 0.0000000*000 38 39 9,0006000•006 38 40 6..000000*000 38 41 0,0000000+000 38 42
It-*0.0 0 n n.O.010-0.0_10._9.-.-_.-_0+00£00.00-0.00 0--38.-AA--- _..0.00.0-0·04# £0.00 38--45. - 0. 000000•000- 38 -46· -0,00110000*000-·38· 4·7·--.

SCATTERING FROM GROUP 39

0,0000000+000 39 39 0.0000000*000 39 40 0,0000000•000 39 41 0. 030000•000 39 42 0,0000000+000 39 43
0,0000000+000 39 44 0,0000000-000 39 45 C.00000000000 39 46 O.t000000*000 39 47

SCATTERING FROM GRO6P 40

L.Q.Q 9.0.0.9.0-010-0-40-40. ...   .--. 0..2 00 0 0.08*.00.04 0-.Al... . ....-0.. 0.0.8-00.0.5.0-0.0.0...4.0..42.. 4..300000*,000  40. 43 .-0.-00.0000·0*000--40·.-44-

0,0000000•000 40 45 0.0000000*000 40 46 0,0000000•000 40 47

S C A T-T E RIN G__FIROM_ -G R 011 R_.4 1- -

0,0000000+000 41 41 0,0000000•000 41 42 0.000:009-000 41 43 0. 000000*000 41 44 0,0000000*000 41 45
-0...O.)0 0.0-01.009_: 41 :.4 6 ... - ·-G.-0-00.0000•·000..41.4-7-.......-.......-.._-_.-.----.- --.  -.-_---. _.  ..._                                                                 ... .. _._ ..       ._._.... -.___...

SCATTERING FROM GROUP 42

0,0000000+000 42 42 O.0000000•000·42 43 0,0000000*000 42 44 0, 000000*000 42 45 0,0000000*000 42 46
0,0000000+000 42 47

SCATTERING FROM GROUP 43

ii<11110_0-00-40.0-0,-43_.4 3.-- -- 0,0 OL)0 -0-0.0.*:0.00.-43 -AA-,----.._.--4+WO-040.0-0.*00.0.-43--45-- --- -  .-8 . --00 0 0 0 0•0 0 0- -4 3- .46.--- -·  -·---0 v.00 000 0.0•040--43.-4.1--·-

SCATTERING FROM GROUP 44

0,0000000+000 44 44 0,0000000•000 44 45 0,0000000•000 44 46 0' 000000*006 44-47

..... .._........._-__..... S.CA.TIERING..FROM...GRO.UP--4.5-···----· ···-·-·····...·-··  - ··---   .--·-- ··-······-  ·-·--··-·  --·

0,0000000+000 45 45 0.0000000•000 45 46 0,0060000•008 45 47

SCATTERING FROM GROUP 46

O,nnoonon+OnO 46 46 0,0000000*000 46 47
»-

SCATTERING FROM GROUP 47 .-
Ul



=
0,0000000*000 47 47 D-1

TIME' SPENT IN PROGRAM :AREA NO 10   WAS    4,069•000SECONDS

N•2N SCATTERING                                                                                      3

TIME SPENT IN PROGRAM AREA 'NO  8 WAS 4.300•002SECONDS                    -

TIME· SPENT IN PROGRAM.AREA :NO'. 8   WAS   .4.000•002SECONDS

TIME: SPENT IN PROGRAM AREA 'NO:, 8  WAS:   .3.900•002SECONDS

TIME SPENT IN PROGRAM AREA 'NO:, 8  WAS:  .3.000•002SECONDS

TIME SPENT IN PROGRAM AREA ·NO  8  WAS   3,100•002SECONDS

TIME: SPENT IN PROGRAM.AREA !NO; 8  WAS:   2.900•002SECONDS

TIME SPENT IN PROGRAM ARIA NO:.. 8   WAS:   '2,600•002SECONDS

TIME SPENT IN PROGRAM AREA NK 8  WAS   2,600•002SECONDS

TIME SPENT IN PROGRAM AREA 'NO. 8  WAS    2.600-002SECONDS

TIME SPENT IN PROGRAM AREA NO, 8 WAS' 2.500•002SECONDS

TIME SPENT IN PROGRAM.AREA N), 8  WAS:   2.500•002SECONDS

TIME' SPENT IN PROGR M AREA NO, 8  WAS'2,900•002SECONDS

TIME SPENT IN PROGRAM AREA 'NO. 8  WAS   2.400•002SECONDS

TIME, SPENT' IN PROGRAM AREA NO; 8 WAS :2.400•002SECONDS

TIME: SPENT' IN ·PROGRAM .AREA NO'. 8  WAS   -2.400.002SECONDS

IIMe' SPENT IN PROGRAM AREA NO. 8  WAS:   ·2,400•002SECONDS

TIME: SPENT- IN PROGRAM.AREA 'NO: 8  WAS   .2.200•002SECONDS

TIME: SPENT  IN PROGRAM AREA NO   8   WAS    2.300-002SECONDS



TIME SPENT IN PROGRAM ARMAND, 8 WAS 2.200•002SECONDS

TIMEt SPENT IN PROGRAM AREA NO, 8 WAS 2.100-002SECONDS

TIME' SPENT IN PROGRAM AREA NO, 8 WAS 2.100•002SECONDS

TIME SPENT IN· PROGRAM AREA NO, 8 WAS 2.000-902SECONDS

TIME SPENT IN PROGRAM AREA NO, 8 WAS 2.100-002SECONDS

TIME SPENT IN PROGRAM AREA NO, 8 WAS 2.000-002SECONDS

MATERIAL V 24

DISCRETE LEVEL SCATTERING

RCATTERING FROM GDOUP  1

0,0000000*000  .1 .1 0,6000000•000  1 2 0,0000000•000  1 3 0, 0:0000*000  1 4 0,0000000•000  1  5
O,Ononnon+0-0-0 1 8 0:nno0000*000  1 7 0,0000000*00:  1 R .'. 029000•000 1 ..9-- --·-O·.,0,0000,00...00-0--1--1,0.-·

0,0000000*0001 11 0,0000000•000  1 12 0,0000000•000 1 13 0, 0:0000-000  1 14 0.0000000-000 1 15
0,0000000+000  .1 16 O,0000000*000 1 17 0.0000009•000 1 18 R. 000000*000 1 19 0·,0000000•000 1 20
0,Doonnon+nno '1 21    ' 0:AnnoODO*000 1 92 n,OnOTROF:00:  1 2A 1. :;0000•000 1-24 -0,0 0 0 0 0 0 a•.00.0 ·     i. 25.--··

0,0000000+000  1 26 0,0000000•000  1 27 0,0000000*000 1 28 C. 00000:•000 1 29 0.0000000*000 1 30
0,0000000+000 .1 31 O,0000000•000 1 32 0.0000000•000 1 33 0. 020000•000 1 34 0.0000000*000 1 35
0,ooonnon*ono 1 36 honOOQ00*000 1 17 0,0000000*060  1 3  -0.-:0000:*000 1.. 39 ..- ·0.0000000*00.0--1 40
0,0000000+000 .1 41 0.0000000•000 1 42 0.000000)•000 1 43 0. )0000:•000 1 44 0.0000000+000 1 45
0,0000000+000 .1 46 0.9000000•000  1 47

SCATTERING FROM GROUP 2

O*ooonnon+000 '9 2 5,nor,0000•Ono  p r 8,000080:*000  9 4 .„:60000•000  2  5.    .-0,0000000*000  2  6
0,0000000*000  2 7 O,0000000*000  2 8 0°COODOOJ*000  2 9 0. 300000•000 2 10 0,0000000*000 2 11
0,0000000+000  '2 12 0,0000000•000 2.13 O'DOO0000*OOC ·2 14 6, 00000C•000 2 15 0.0000000*000 2 16

. O,ononnnn+Ann  ,, 17 C#n00000*000  2 1A Olon00000*000 2 19 1. 2 000:.000 .2-20 -0,0000000*000 2    21--  -- -·

0,0000000+000 '2 22 0,0000000*000 2 23 0,0000000*00:  2 24 0. 000002+000 2 25 0.0000000*000 2 26
0,0000000*000  '2 27 0,0000000•Ooe 2 28 0,0000000*000 2 29 0. 260000-000  2 30 0,0000000*000 2 31
o,nnonnnn+nnn , r, C. ·0 0 0 0 0 0 0•0 0 0 2 33 0',0000002*000 2 34 :i. '.CO·00•00:  -2. 35 ·O,0000000*000·· 2 36
0,0000000+000 '2 37 0,000'0000*000 2 38 0,0000000•000. 2 39 0, OC0000*000 2 40 0.0000000*000 2 41

= 0,0000000+000 '2 42 0.0000000•000 2 43 0,0000000*000 2 44 0. 20000:+000  2 45 0,0000000*000 2 46
0,nnorinon.nnn    :2   47                                                                                                                          -,__..................._...........                                                ..            ..._.-........

SCATTERING FAOM GROUP  3

0,0000000+000 :3 3 O,0000000•000 .3 4 0.0000000•006  3 5 1, 000000*000  3 6 0,0000000+000  3  7
0,0000000+000  3 8 O,0000000*000  3 9 0.0000000*000  3 10 5. 000000*000 3 11 0,0000000*000 3 12
0,000nonn+Ono .3 13 0'anOOODO+000 3 14 n,nnoonon+noc 1 15 -.-0--- C- 4.000.000 3. 16 - --0,0000000*000...3 17- -
0,0000000+000 3 18 e.0000000-000. 3 19 0,0000000*000  3 20 ·11, 0000-00*000 3 21 0.0000000•000 3 22
0,0000000+000 ·3 23 0.0000000*000  3 24 0,0000000*000 3 25 .• 000000+00: 3 26 0,0000000•000 .3 27
0,000nnon+Onn  ,< PA O,0000000*000 , 90 O,0000000*000 3 30 4--0 0.0000.000 3. 31 .0,0000000*000 3 32
0,0000000+000 :3 33 0.0000000*000 3 34 0,0900009•000  3 35 C. 000000+000 3 36 0,0000000*000 3 37
0,0000000+000 *3 38 0.0000000*000 3 39.· 0.0000000•000 3 40 9. 000000*000 3 41 0.0000000*000 3 42 -

-
-J



0,0000000+000 :3 43 O,0000000*000 3 44 O.0000000*00: 3 45 8. ODODOO•OOD 3 46 O,0000000*000 3 47               <
00

SCATTER.ING.FROM.._GROWE--4......-

0,0000000+000  .4 4 0,0000000*000  4 5 0,0000000•000  4 6 8, 300000•000  4 7 0,0000000+000  4  8
_0*0-0-0-0.0-0-0-10-0.0--:.-4-._ 9 --O, 0-0 0 0·0·00*000-·.-4.-10- .· ·..4.-00.0000-11 *-000.---4.11.-_.._.    . . -0 ;.4.0,00.Go- 0 0 0·   . .6 1 2 0.0000000*000 4 13
0,0000000+000 ·4 14 0,0020000•000 4 15 0,0000000•000 4 16 0, 050000*000 4 17 0,0000000*000 4 18
0,0000000*000 '4 19 0,0000000*000 4 20 0,0000000*000 4 21 0,·OCOOOC*GOO 4 22 0.0000000+000 4 23
0.0 0 0 0 0 0 0+0 0 0     ·4-2A____0--0.-800.0000.* 00-0..__C...25.-. .--0.. 00.0-e.O.G.0.*.0.00_...4_2£--.-__n., -*8000  *000  -   4. 27. .0,0000000*000 4 28
0,0000000+000  4 29 0,0000000•000 4 30 0,0000009*000 4 31 0. 00000:+00: 4 32 0,0000000•000 4 33
0,0000000+000  4 34 0,0000000*000 4 35· 0.0000069*000 4 36 .0. 000002•000 4 37 0,0000000*000 4 38
0.0000000+000 -4 39 n.nonnnon*000 4 4n 0 ,.0 0.0.0 0 0 01.040._J....41._...·-.........0. * -0 0 0 0 0 0*0 0 0        4 4 2 0,0000000*000 4 43
0,0000000+000 4 44 0.0000000•000 4 45 0.0000009*000 4 46 0.'000000*000 4 47

SMATTERING FROM BROUP  5

0,0000000*000  ·5 ·5 0,0000000*000  5 6 0,0000000*000  5 7 0,·COODOC+000  5 8 0,0000000•000  5  9
0,000nnon*ono .5 to 0,An00000•000  5 11 9,9000.03.000 5 12 C. 2-000:*000 .5.13.- 0,0000000•000 ·-·5 14
0.0000000*000 ;5 15 0,0000000*000  5 16 0,0000000*000  5 17 O, 000000+000 5 18 0,0000000+000 5 19
0,0000000+000 ·5 20 0,0000000•000 5 21 0.00000090000 5 22 0, CoOOOC•OOS' 5 23 0.0000000+000 5 24
0.0000000*000  1_25 O.GOAnnnn*nnn 5...26 n,nnot: n n n•nno 4 97 0, Or0002*OOL. 5 28. 0,0000000+000- ·· 5 29
0,0000000+000  5 30 O,0000000•000 5 31 0,0000000*00G  5 32 0, 000002•000 5 33 0.0000000*000 5 34
0,0000000+000  5 35 0.0000000*000 5 36 0,0000000*000 5 37 0. :00002•000 5 38 0,0000000•000 5 39
0·.0000000*000 ;5 40 n.non0000+0(10.-_5_41..      ......_2..0-0-041]0 0.10.0.0..5.12._.        _.1:...:.:000'*000-·  5 43- 0,0 0 0 0 0.0 0*0 0 0.     5.44
0,0000000*000 ;5 05 000000000*000 5 46 0.0000000•000 5 47

SCATTERINA FROM BROUP  6

OF0000000*000 16 6 O,0000000-000  6 7 O.0000000•000  6 8 9.53436019004  6 9 1.0291791•004 6 10
1,206fna4•013 .6 11 014-n90000•000 6 12 4,2115H66•001 6 li C. :COOO:•000- 6 14 0,0000000*000  6 15
0,0000000+000  6 16 0.0000000*000  6 17 0,0000000•000  6 18 .5. JCOOO:*000 6 19 0,0000000+000 6 20
0,0000000*000  ·6 21 O.0000000•000  6 22 O,0000000•000 6 23 0. 20000(•002  6 24 0,0000000+000  6 25
O.ononnon+0_0.0 ,6 26 5, A n 0 0 0 0 0*0 0 0- · - -6-2 7 n,Olounoo*000 6 2R -- 6.- '0000*000   6 29 0,0000000*000 -6- 30
0,0000000+000 '6 31 0,0000000•000  6 32 0,0000000'00: 6 33 C. 020000+000  6 34 0.0000000+000 6 35
0,0000000+000  .6 36 0,0000000*000 6 37 0.0000000•000 6 38 G. 000000*000 6 39 0.0000000*000 6 40
O,ooonnon+0-0-0 ·6 41 r, n n r o o 0 0* 0-0.0_ 6 4 9 0,OnO,-,000*00(  6 41 '. 2-0002„000  6-44 ·0·,0-000000+000-··6.4.5
0,0000000+000  ,6 46 0,0000000•000 6 47

SCATTFRING FRnM'GROUP .7

2,1916740•003  7 7 2.9843508-002  7 8 1,7815189•001  7 9 4,8817334•001 7 10 4,4227381-001  7 11
3,6059,59•nol '7 12 3,032A119-001 7 121 2.1.90041•001 7 14 1.3119268s001·--7-1-5 ··-2,9128382•002 ·-7 16-
1,4669369G 002  7 17 7.8125562-003 7 18 4,2426709•003 7 19 2,4375569,003 7 20 1.3958058-003 7 21
8,0314042-004 7 22 4,8619772-004  7 23 2,9489385-004 7 24 1.7886214,004 7 25 1.0848538.004 7 26
O.0.D.gnnon+Ono '7 27 0,r,nr,nono•eo --7...2A n,nronnn)•00(  7 29  . 1'000:*000„.7.30__ 0,0000000.000..   .7.31
0,0000000+000  7 32 O,0000000•000  7 33 0,0000000•000 7 34 0. 0:000:*000 7 35 0.0000000*000 7 36
0,0000000+000 7 37 0,0000000•000 7 38 0,0000000•000  7 39 8. :00000-000 7 40 0,0000000*000 7 41
0.0-0-oonon+ono '7· 82 0,2060000*000 7 4A A,0000000*000 7 44       n. C-0000*000 7 45 -0,-0000000•000· ..7.46
0,0000000*000  '7 47

STATTFRING rAnM GROUP  8

1,4075867•001  :8 8 1'.9014766-001 8 9 1,9440377-001 8 10 4.7615301,001  8 11 6,2667317.001 8 12
6,05581210nnt .6 13 3.RAA0OO5"001 8 14 2,2420494•not A 15 1.6417819-001 A 16 7,9848257.002- 8 17-
3,8960313•002  8 18 1,9305158-002  8 19 9,3434933•003 '8 20 4.8915968•003 8 21 2.7284382.003 8 22
1,4657663•003 .1 23 8,7912337.004 8 24 3,1704966•004 8 25 1, 917699.004  8 26 0,0000000•000 8 27
O.ooonnon*nno  :8 28 g.nni,0000*000  R 99 4,090"nno*000  8 30 2. OCQOO=-000  8 31 0.0000·000*000 ···8-··32··--*-·
0,0000000+000  .8 33 0,0000000•000 8 34· 0,0000000*000 8 35 B, OCOOOG•000 8 36 0,0000000•000 8 37
40000000*000 ·e 38 ·0.0000000*000 8 39 3.600:002*000 8 40 0, 600000*000  8 41 0,0000000*000 8 42
0,000nnontono ·2 43 O.AnroooO•000 A 44 0, On Oono r,•noo A 45 . 130002.000 A 46 -0,0.0-0.0000*0·00---8  -47-.

SCATTERING FROM GROUP  9



6,1203657•001 ·9 9 3.8869936-001 9 10 5.8729919-002 9 11 2.24;76769001 9 12 2.7027204•001 '9:13
2*680.8526-¥001.__5_.14 2,4777513-001.-9  15.-   - -2.1581 21-05001  -9-1,6---   --1,5462425,001  -9 ·17 ---4.,0014234...001--4-- 18
5.2992585•002 1 19 2.7282082-002 9 20 1,6627346•002 9 21 9.3464046,003 9 22 5,5882819•003 9 23
3,4249588•003 9 24 1,8760550-003 9 25 8,8648751•004 9 26 4.5181424,004 9 27 2,7333723-004  9 28
1,0000000*000  ·9 29 I.10(.0000*000 9 30 - -O,0 0.0 0.0 0 0*0 O.C.. ....9  . 31_-               .-:f. .: , 0000-• 0 0; -.-9..-32... .O-ro.000·0·00-*0.00.--9-33-- -
0,0000000+000  9 34 0. 0-0000*000 9 35 0,000G009*000 9 36 0. 000000*000  9 37 0,0000000*000 9 38
0,0000000+000 9 39 .. UC0000*000 9 40 0•0002001IOOC 9 41 0, :30000*000 9 42 O.0000000•000 9 43
9- 109-0008.*.00.0._.'5_.44. -..LO.0000*000_ 9..AS.. . ....--1% S O 0 0-08.*.Oaf. ..9-46-- 0.··46·00·0·0•000 -

SCATTERING FROM GROUP le

9,5583877•001 10 10 6.0057334.001 10 11 8,0443202•002 10 12 A,:00000:0000 10 13 1,2505037•001 10 14
1,6083670,001 10 15 1.1991894-001 10 16 8.1450389•002 10 17 2,9600988.002 10 18 3,0950500'002 10 19
1*1080747•002.10.-20 1.1939713-002.10 21. - 8, 0645144-003--10-·22.·-  --·---- -5,257317-2•003-10.- 2-3.· ----··  -3-,17.75048•003   1 0    24
1,8144804w003 10 25 1,0758857- 003 10 26 5,3636769•004 10 27 3.2099936,004 10 28 1.0469017,004 10 29
0,0000000+000 10 30 C.'0.0000•000 10 31 -,020-009*000 10 32 0. 000000-000 10 33 0,0000000*000 10 34
0+0000000*000.10 35 _ . . . : . , : . 0..„0.0 0 0•0 0 0   ·10. .36       ..- .·----4,0 0.0 0 04:1• 0 0-0 -1 0--31-----· --,1 .--0.6·0 0·0·040·0 0  · 1-0-38-------·-·--OrO·OO 0*·0·0-0 0 0· ·-tO- 39··-

0,0000000+000 10 40 (,-0.0000•000 10 41 -,0000(0:0000 10 42 ". 000000*000 10 43 0,0000000*000 10 44
400.00000+000 10 45 :,2000000•000 10 46 0,0003000•000 10 47
-------............. 

SCATTERING FROM GROUP 11

1,0093_424*000 11 11 6,4156690 -0 01.-11.-12 ---. . ..1.. C.0.3.52625-0 01„-11 13_..._... _....3,9691367•0.02--11, .14----,--·---4,rO 0 0 0,0 0,0,40.0,0 .44  15
0,0000000+000 11 16 0,0000000•000 11 17 3,3150901•002 11 18 2.3519641•002 11 19 2,6739889,002 11 20
1,6967698•002 11 21 1,0895765-002 11 22 6,956A486-003 11 23 4.4264222•003 11 24 2,7326859.003 11 25
14.6 8116559.0.01.  11.26.-.... --....1.. 0404 446,0-03   11-21-.----6,46 44568 M Cli4-14- )8 - --·· . . ----4, -  32 1 631 *004-41- ·29.--·--- ··-1,-56398 76•0 04·  11,  30 -
0,0000000+000 11 31 :i.0*'0000•000 11 32 e.ee00000•000 11 33 6. J:COOC•000 11 34 0,0000000*000 11 35
0,0000000+000 11 36 .,00:0000•000 11 37 0.0-oure'*000 11 38 4. 330002•000 11 39 0,0000000*000 11 40
-0...00 Q.00.0.0-t.0.0 0...1 1__Al--...  .,_U .0 0.0.0044*.0 00-11-4.2......... -40.CO 3-0 0 .1 * 0 0 G.-41.43--  ..  ---,--.2.,-0-:3 0 0 04• 0*0-41.-44 -40##40*'0-00 ·11-45 - . - -
0,0000000•000 11 46 0,0000000•000 11 47

-.....SHAIlERING..EROM..GROUP.-12.--

9,7060215•001 12 12 6,8383303-001 12 13 9.4453811-002 12 14 4.3849792•002 12 15 2,4615936-002 12 16
0.0.000000*-00-0..12.   1 7 - -.0,2·000·000•000 12.-18 -----:1-0 0-0900:4-000 42--4-9-- - ·A.--06000·8 •000-42-24- 0-rO 0 0*0 0 0*00-0-- 1 2 -2 1- --
0,0000000+000 12 22 0,0000000•000 12 23 r.0206000•000 12 24 0, :COOO:•000 12 25 0,0000000•000 12 26
0,0000000*000 12 27 4.0000000•000 12 28 0.0000003*000 12 29 e. JCOOO:•000 12 30 0,0000000*000 12 31
0,onononn.nno 12__32 0,-000000•000 12 13 0&'002002•00( 12-341- --a,·· -J:440:-*0·00·-42- 35----.-.-. 070.*040 90* 040--1-2-· 36 · -·
0,0000000*000 12 37 C.0000000•000 12 38 0,OUOOJO:•000 12 39 0. :C000:•000 12 40 0,0000000*000 12 41
0,0000000+000 12 42 0.0OCOODO•000 12 43 0.000000:•000 12 44 1, 000000•000 12 45 0,0000000-000 12 46
.0.,.0.000000*DOO .12...47.

SCATTERING FROM GROUP 13

8,2687461•001 13 13 6,1453626•001 13 14 1,2402444•001 13 15 2,7444614•003 13 16 2,0847226,002 13 17
1,2635224•002 13 18 7.5775885•003 13 19 2,2128921•003 13 20 0,·000000•000 13 21 0.0000000•000 13 22
IL+0-0.0.0-00 0*0 (10 -1,3. 23... --9.0000000•000-1.3-24- .-4*0.00-bouo•002 13 25 8. 00000:4000 13 26 0.0000000-000 13 27
0.0000000*000 13 28 O,9000000•000 13 29 0,0000003•000 13 30 0. 00000:•000 13 31 0,0000000•'000 13 32
0,0000000*000 13 33 0,0000000*000 13 34 0,0000003•000 13 35 0. 0:0000•000 13 36 0,0000000+000 13 37
o,nnonnnn.nno 1. 'A c.,An 0000*0·04-43 To 0,OnODBO'*00£ 13 1,1 0. ]0000--009 11 41 0.0000000*000 13 42
0,0000000*000 13 43 0,0000000•000 13 44 0,0000000*000 13 45 0, 000000•000 13 46 0,0000000•000 13 47

fCATTERING FROM GROUP 14

5,5114531•001 14 14 5,8817805-001 14 15 1.1046800•001 14 16 5.2536413,002 14 17 0.0000000•000 14 18
0.0000000*000 la 19 2;9512893-003 14 20 3.5593510-003 14 21 2.2055094,003 la 22 1.3312952,003 11 23
7,9592690•004 14 24 4,6353067•004 14 25 2,6584871•004 14 26 1,4933218•004 14 27 0,0000000*000 14 28
0,0000000*000 14 29 C,JOCOO00-000 14 30 0,0000000•000 14 31 0. 00000:•000 14 32 0,0000000•000 14 33
1*0-0-00*00-*'00·0.-1,4...34 6.006000-0•000 14 35 9.000-00 '00C 14 .36 0. CCOOO:•000 14 37 0,0000000*000 la 38
0,0000000+000 14 39 9.00(0000•000 14 40 8,000000 -•000 14 41 0. 00000:-000 14 42 O.0000000*000 14 43
0,0000000*000 14 44 0,0000000•000 14 45 3.000000)0000 14 46 3. 0 0000•000 14 47 -

,-
\0



-

SCATTERING, FROM ·GROUP 15 [\)
0

3,6192240•001.15 15 '7.1919673•001.15 16 2,3719374•002 15 17 5,8312528•002 15 18 3,6682046•002 15 19
0,0000000*000.25 20 Q,0000000•000 15 21 0,0000000*000 15 22 0,-000000•000 15: 23 0,0000000-000 19 24
0.0000000+0.00 29 25 n.oonnono•Onn 15 26 n,Ononnon*000 14 '7 0, ·000000•000 18· IA 0,On00000.000 19 29
0,0000000*000'15 30 O,0000000•000 15 31 0,0000000•000 19 32 O.'0000009000 15 33 0,0000000*000 19 34
0,0000000*000 15·35 Q,0000000•000 15' 36 0.0000000*000 15 37 0. ·000090•000 11 38 O,0000000*000 19 390.0000000+000 1,5 40 n.nonnnnoioon 19 41 ninAnnonn*noo 1% AP O,·,000000•000 14: 43 0.0000000•000 18 Al
0,0000000*000.15 45 6.0006000•000.15 46. 0.0000000*000 15-47

SCATTRRING FRAM BROUP ie

1,4870483•001.1,6 16 8,0446790-001.16 17 8.5283696•002'.16· 18 1.1731586•003 16 ig'        3,0365927•002 16 20

1,876nrn,1•002_li_21.---4,1Aole,7.042 lA '2 4,7784*07-003 16 '2, 0.°000000*000 lA 24 0.0000000+000 16 35
0,0000000+000.it 26 0,0000000•000.16 27 0,0000000.000 16 28 O,2000000*000 16 29 ·0,0000000*000 16 30
0,0000000+000 16 31 8,0000000•000 16 32 0.0000000*000 16'33 0,"000000*000 16· 34 ·0,0000000•000 16 35
0,0001'non*000 1,6 36     0,nnnOOOO*0410 lA 1 0,0000000•000 16 'R 0,7000000+000 18 19 0.0000000.000 16 40
0,0000000+000 16 41 0.0009000•000 16 42 0,0000000*000 16 43 O.0000000*000 16 44 ,0,0000000•000 16 45
0,0000000*000.16 46 0,0000000•000 16 47

SCATTERING FROM GROUP i7

0.0000000+0_DO 1'7 17 8.44379A4•Ont 17 18       2.R,niant•001'17 19'       8.roo6O86•000 17 'n       otononono.noo 19 21
0,0000000+000 17 22 :3,1551588.-03. 17 23 5,6446426•003 17 24 3,3905036•003· 17 25 2,0306308•003 17 26
1,2116329@003 17 27 ·Z.2853323• 04.17 28 :9,4187775•004 17 29 2,6801240,004 17 30 1,6255773•004 17 ·31
0.0000000+0.DO 1'7 3111 f,nnn0009• 00 17 1, 0,00gon00*00  1' 14« 9.-909090•000 17' 35 0.0400000*000 17 16
0,0000000+000 17 37 9.0000000* 00.17 38 0,0000000*000 17 39 O, 000000•000 17 40 0,0000000•000 17 41
0,0000000+000 17 42 0,0000000* 00·.17 43 0,0000000*000 17 44 O,: 000000*000 17 45 0.0000000•000 17 46
0.0000000*0.00 1'7 47

SCATTERING FROM GROWP i8

0,0000000*000.lie 18 :3,0074961•001'18 19 4.4387471•001"18 20 2, 217891•002 18 21 0,0000000•000 18 22
0,0000000+000 %8 23 0.0000000•000.18 24 0.0000000•000 18 25 0.· 000060*000 18.26 0,0000000•000 18 27
O,ooonnon*0_00 118 28 g,onn 000*000-1-8_20 O,onoonoo•000 lA 30       0.-0000go*000 lA 31 0,0000000'000 16 32
0,0000000+000.18 33 0.0000000•000 18 34 0,0000000•000 18 35 0.' 000000*000 18 36 0,0000000•000 tB 37
0,0000000*000 12 38 0.0000000•000 18 39 0,0000000•000 18 40 0, 000000•000 18 41 0,0000000•000.18 42
O.noonnon*0-00 1.0 4:11 0,nn00000•00(jAi-A4 0,000On00*000 lA 43 C.'000000*000 lA 46 O,0000000*000 18 17

SCATTERING FROM GROUP 19

0,0000000*000.19 19 O.0006000•000.19 20 3,2327022•001519 21 1.9534330•001. 19 22:        .0,0000000•000 19 23
0,0000000+000.1'9 24 0.0000000*000 19·25 0,0000000•000·19'26 O, ,000000*000 19' 27 0,0000000•000 19 28
o,nnounn*nnn 1,0 29 0,nn00000*000 10 10 0'0000000*000 10 31 O. 000090+000.10 32 0.0000000*000 10 33
0,0000000*000 ig 34 0,0000000•000 19 35 0,0000000•000 19 36 O.•'000000*000.19 37 0,0000000•000h19 38
0,0000000*000.1:9 39 0,0000000•000 19'40 .O.0000000*000 19 41 o.eGooogo•000 19 42 0,0000000•000 19 43
0,0000-Oon*nno TO 44 0,nnob000•000 10 45 0,0000000•000 19'16·  ·   0.'000000*000 19'47

SCATTERING FROM GROyp ,26

0,0000000+000:20 20 0.0000000•000 20 21 1,95927009002»20 22 1.6393883•'001 ·20 23 9,9436983•002 '20 24
2,4965994•002 '20 25 0.0008000•000 '20 26 0.0000000*000-20 27 0,0000000*000 '20 28 0,0000000-000 '20 29
0,ooonnon+Ono 20 30 Q,nnooo00*000 2n Al n,Onoonon•099'20 32 n' 00000-Q*000 20 33 0.0000000•000 20 34
0,0000000*000 '20 35 0,0000000•000 20 36· 0.0000000*000:20 37 0.:000000•000 20 38 0.0000000•000 20 39
0,0000000*000:20 40 0,0000000-000 20 41 0,0000000•000 '20 42: O,5000000•000 20 43 0,0000000•000 20 44
O.OOOOnon+000,2.0 45 n.nnA0000•000 20 4A n,onoonnn•000'20 17

SCATTERING FROM OROUP 21
.

0,0000000+000 21 21 0,0000000•000 21 22 0,0080000*006 21 23 0.   000080•000 '21. 24 4,5231937•002·21 25
4,6328664•002'21 26 ·2,8035043•002'·21 27 1.7170755•002 21 28 7,2311182•003 '21 29 0,0000000•000 '21 30



0.0000000*000 ·21 31 0.0000000•000 ·21 32 0.0000000•008 21 33 0. 000000•000 21 34 0,00000000000 21 35
0,0000000*000 '21 36 0.0000000*000 '21 37 0.0000000•OOR 21 38 0, 000000•000 21 39 0,0000000•000 21 40
O,0oonnnn*nna ·9, 41 0,0,00000•990 21 Al 0,0000000*000 21 48 0.'000000*000 21 44 0'0000000*000 21 45
0,0000000*000 '21 46 8.0000000•000 21 47

SCATTFAING 'FRAM CROUP ·22

0,0000000*000 '22 22 0.0000000•000 22 23 0.0000000•000 '22 24 0. 000000•000 22 25 0,0000000•000 22 26
0.0000000+000 '22 27 n.annnnan•onn 22 28 4,09105YA•003 72 '99 Al R'1421-OOE 22 30 A,887Al,8.003 21 31
2,8984425•003 :22 32 1,7155719.003·22 33 1,0075083•003 22 34 5.8535425•004 22 35 3.3499636.004 22 36
1.8757926•004 22 37 1.0161836•004 :22 38 0.0000000*000 22 39 0, 000000•000 22 40 0.0000000•000 22 41
0.0000000*000 :22 42 n.oononnn•nnn·22.43 n,noonnn)*000 2' AI n, nooOOO•000 22 Ax 0,000non00000 22 46
0.0000000*000'22 47

Sr.ATTERINq FROM ninup 23

0,0000000+000:23 23 g.C·000000•000.23 24 0,0000000*000 23 25 0. 000000•000 23 26 0,0000000*000 23 27
O,0000000*MO·23 28 Q.AnnnO0O•900 2A PO n,Onoon09*00: 21 Jr .. 0-0000•000 21 31 0.0000000•000 23 32
0,0000000+000 23 33 0,0006000•000 23 34 0.0000000•000 23 35 O, 000000*000 23 36 0,0000000•000 23 37
0,0000000+000 ·23 38 9,0000000•000 23 39 0,0000000-000 23 40 0. 000000•000 23 41 0.0000000*000 23 42
0.0000000+000 23 43 fi.nonnAnn•Onn 23 44 n,nnononn•noo 2r Av 0, 700000-000 23 46 0,nnonono.OnO 2, 47

SCATTERING FROM GROUP 24

0,0000000+000 24 24 8,0000000•000 24 25 0,0000000*006 24 26 0, 000000•000 24 27 0,0000000*000 24 28
0,0000000+000 24 29 0,0000000•000 24 30 0,0000000•000 24 31 0, 000000•000 24 32 0,0000000•000 24 33
o.ooonnnn*nno,24 M4 0,nnooono•OnO 24 TR A:0000000•000 3& 3* r. 00000:•000 24 37 0.0000000•000 24 38
0,0000000+000'24 39 0.0000000•000 24 40 0,0000000•000 24 41 0. 000OOC*000 24 42 0.0000000•000 24 43
0,0000000*000'24 44 0,0000000•000 24 45 0,0000000*OOC 24 46 0. 000000•000 24 47

SCATTERING FROM GROUP 25

0.O00nnon+ono ·25 25 n,nonnooo•000 99 PA 8,0Fornnl*nne 2< 07 9. 0:0000•000 25 28 O.On00000*000 25 29'.-,--'...."--
0,0000000*000 '25 30 0,0000000•000 25 31 0.0000000*000 25 32 r. 000000*000 25 33 O,0000000-000 25 34
0,00000000000 29 35 .O,0000000•000 25 36 0,0000000*000 25 37 1. 000000*000 25 38 0,0000000•000 25 39
0,nnonnnn*nno 25 dn 0,On00000•000 24 41 OBOOO0000*OOC 25 42 0. er000:*000 25 43 0.0000000•000. 25 44
0,0000000*000 25 45 0,0000000-000 25 46 0,0000008•000 25 47

SCATTERINn FROM rRfluP 26

0,0000000+000 26 26 0,0000000•000 26 27 0,0000000•000 26 28 0. 00000:•000 26 29 0,0000000•000 26 30
o,nn00000*000 20 91 (*0000000•000   26  32   ----- ---G-,440.0004•0.OG-26-33-----·---a:.-JO·OGOJ*000--26.34--·--4,0000000•000  26  35
0,0000000+000·26 36 9,0000000•000 26 37 3.0000007*000 26 38 0, 000000•000 26 39 0.0000000*000 26 40
0,0000000+000 26 41 0,0000000•000 26 42 0.0000000•000 26 43 0, 030000•000 26 44 0,0000000*000 26 45
O,noonAnn*nnn 20 AA 0,On,30000•000 26 47

SCATTERING FROM GROUP 27

0,0000000*000 27 27 0,0000000*000 27 28 0.0000000•000 27 29 0. 000000•000 27 30 0,0000000*000 27 31
0,0000000+000 27 32 0,0000000•000 27 33. 0.0000000•000 27 34 d. :60080•000 27 35 0,0000000*000 27 36
0,nnonnnn+000 21 17 0,0000000•000 27 )8 9*000000:*00: 27 30 -. 22000:-000 27 42 0,000000-0•000··27-··41·······- ---
0,0000000+000 27' 42 0,0000000•000 27 43 0,0000000-000 27 44 e, 000000•000 27 45 0,0000000*000 27 46
0,0000000•000 27 47

SCATTERING FROM GROUP 28

0.0000000+000 22 28 n,nonnono•OOn 28 29 n,nnoonon*nod ,A rn ", 20000:•000 28 31 0.000no00•000··28.32-···
0,0000000*000'28 33 0,0000000•000'28 34 0,OUOBOOO•000 28 35 0. 00000:•000 28 36 0,0000000*000 28 37
0,0000000*000 2e 38 0,0000000•000 28 39 0,0000005*000 28 40 n. J00000•000 28 41 0,0000000*000 28 42
o,nnonono*non 29 Al 0,0000000•000 28 44 0,0080009*00: 28 45 C .     J'.00-0 e• 0 0 0·  2 8  -4 6· -

-- O,0000000•000 28-47

SCATTERING 'FROM'GROUP 29



0,0000000+000 29 29 6.0000000•000 29 30 0.0000000*000 29 31 0, 000000-600 29 32 0,00000000000 29 33                Z
0,000nnon+Ann·,6 14 o,An00000•000'29 Tz 0,0002noo*006 29 3A h. CCOO02*000 29 37 0.0000000•000'29 38   ·        W
0,0000000+000 29 39 0.0000000*000 29 40 0,0000000*000 29 41 0. 00000C•000 29 42 0,0000000•000 29 43
0,0000000*000 29 44 0.0000000•000 29 45 0,0000000*000 29 46 0.'060000•000 29 47

SCATTERING FROM GROUP 30

0.00000On+000 30 30 n.r,nonnnn•nno.An 31 n,nnonftnn*nOB rn rp 0, 000000•000 30 33 O.0000:00*00.0 ··-3.0--34-
0,0000000*000 30 35 8,0000000•000 30 36 0,0000000*000 30 37 C. 000000•000 30 38 O.0000000•000 30 39
0,00000000000·30 40 0,0000000•000 30 41 0,0000000*000.30 42 0. 000000•000 30 43 0.0000000*050 30 44
0.0000000+000 30 45 0,1:000000•000·rn 48 1,onoon09*000 30 47                        _.  ._._. ...----__.

SCATTERING FROM GROUP 31

0,0000000+000 31 31 0,0000000-000 31 32 O,0000000•006 31 33 8. 080000•000 31.34 O,0000000*000 31 35
0,0000000+000 31 36 C.0000000*000 31 37 0,0000009•000 31 38 0, CCOO00•000 31 39 0,0000000*000 31 40
0,nnonnnn*nnn 31 41 0,BnooO0O+000 31 42 0,0000000*000 31 4r 0.-OCOOOC+000 31 44 0,0000000*000 31 49
0,0000000*000 31 46 0,000b000-000 31 47

SCATTRRING FRAM nAOUP 32

0,0000000+000:32 32 0.0000000•000 32 33 0,0000000*000 32 34 0, 060000•000 32 35 0,0000000•000 32 36
0,nnonnnO*000 ·1' fi 0,0 0 0 0 0 0 0*0 0 0  '3 9 18 0*0000000•000 32 30 0. OCOOOC+000 32 40 ..... ·.· ..0-,000*0·00•0*0-32-41
0,0000000*000 32 42 0,0000000*000 32:43 0,0000000*000 32 44 0. OCOOOC•000 32 45 0.0000000•000 32 46
0,0000000•000 32 47

SCATTERING FROM GROUP 33

0,0000000+000,33 33 p,nni 600O.000 AE 34 n.ond,non•nOO 31 rs 0. 0000OC•000 3M YA O.0000000•000 33 37
0,0000000+000 33 38 0.0000000*000 33 39 0,0000000*000 33 40 4. 000000•000 33 41 0,0000000-000 33 42
0,0000000*000 33 43 0,0000000•000 33 44 0,0000000*000 33 45 0.1000000•000 33 46 0,0000000•000 33 47

SCATTERING FROM GROUP 34

0.0000000+000.34 34 o,nnn0000*000·14 34 n,jnbonon•008 34 3A 2. OCOO00•000 34 37 0.0000000 000 34 38
0,0000000•000 :34 39 0,0000000•000 34·40 0,0000000*000 34 41 0.:000000•600 34 42 0,0000000•000 34 43
0,0000000*000 34 44 0,0000000•000 34 45 0,0000000•000 34 46 0, 000000•000 34·47

SCATTERING FROM GROUP 35

0.0000000+000,35 35 n,non(int,0.lino "15 38. n,dnonnnn•noo 34 37 0,'000000•000 39'88 O.OnO0O0O•000 '38 39
0,0000000*000 35 40 4.0000000•000:35· 41 0,0000000*000 35 42. 0, 000000•000 35· 43 0.0000000*000 35 44
0,0000000+000·35 45 0,0000000•00035' 46 0,0000000•000 35 47

SCATTERING FROM GROUP 36

0,0000000+000 36 36 6,nno0OO0•000„rA A 0,Onoopon•000 36 PR 0.'0000gO 000 38 39 O.0000000*000 36 40
0,0000000+000 36 41 0.0000000•000 36 42: 0,0000000*008 36 43 0.'060000•000 36 44 0,0000000*000 '36··45
0,0000000+000 :36 46 0,0000000•000 36 47

SCATTERING FROM GROUP 37

0,000nnOn+000 17 37 nonnnOOOO*000 .17 38 0'.Onoonoo•000 37 30 0' '000000*000.37 40 0,·0000000 000 :37 41
0,0000000+000 :37 42 O,0000000•000 37 43 0,0000000*000 37 44 0,00000000000:37 45' ·0,0000000•000 :37 46
0.0000000+000 37 47

SCATTERING«'FROM GROUP 38

0,oooannn*000 ;18 318 0,nno600 *Oob :IR: '10 0,0000000•000:38 40 0.0000060•000 38 41          0.0000000*000 '38 42:
0,0000000+000 :36 43 0.0000000*000)38 44 0.0060000•000 ·38 45 0.0000000•000 :38' 46 0,0000000•000 :38 47



SCATTERING FROM GROUP 39

0.0000000*000 35 39 -i,Of)00000•onn 39 40 4,040,noo.nOO 39 41 0. 200000•000.39.42- 0,0000000•000 39 43
0,0000000*000 3G 44 0,0000000•000 39 45 0,0000000•000 39 46 O, 000002•000 39 47

SCATTERIND FROM AROUP 40.-

0,000.0000+000 40 40 0.0000000*000 40 41 0.9000000*000 40 42 6., 060000•000 40 43 0,0000000•000 40 44
O,nnonnnO*non ·40 45 0,9000000•000 40 16 0,0009000-000 40 17

SCATTERING FROM GROUP 41

0,0000000+000 41 41 O.0000000•000 41 42 0,0000000•000 41 43 0. 000000•OOC 41 44 0,0000000*000 41 45
0,0000000*000 41 46 6.0000000•000 41 47

SCATTERING FROM GROUP 42

0,0000000*000 42 42 0,nnoOODO•000 49 43 0,0Abono#•006 42 44 0. 00000:•040.-42.-45· 0,0000000•000 42 46
0,0000000*00,0 42 47

ROATTERING FROM Gen,#1 43

0.0000000+000 43 43 0,0000000*000 43 44 0.0000000•000 43 45 0, 300000*000 43 46 0,0000000•000 43 47

SCATTERING· FROM GROUP 44
I

0.0000000*000·44 44  ,An000O0•Onn·44 44 n,nnonnon•noo 44 46 -··· ·.··C·3-0000-·000 -44- 47.

SCATTERING FROM GROUP 45

0,0000000+000 45 45 0,0000000•000 45 46 0'0000009*000 45 47

SCATTBRTNG FArIM CROUP 46

0,0000000*000 46 46 0,0000000•000 46 47

SCATTERING FROM GROUP 47

0.0000000*000 47 47

TIME SPENT IN PROGRAM AREA NO. 9 WAS 4.044*000SECONDS

TIME SPENT IN PROGRAM AREA.:NO. 8 WAS 1.100-002SECONDS

TIME SPENT IN PROGRAM AREA NO. 8 WAS 1.500•002SECONDS

"STATISTTTAL RCATTRATNA

SCATTERING FROM GROUP  1

:5,9484128•006  1 1 1,07Al,RO.Ond.' 1 9,4RAA,Ao.n04 1 3 4.7288097-003  1 A 1.50115 0-002_ 1. 5
3,33639549002  1 6 5.5973726•002  1  7 7,5261012•002  1 8 8,5049594•002  1 9 8,3868925-002 1 10

7,4337597•002  1 11 6,0617239•002  1 12 4,6311384•002  1 13 3.3627067,002 1 14 2,3466794,002 1 15

1,4A77244•002  1 16 1,0486120-002 1 17 6.7964823-003 1 18 4,31:963C 0003  1 19 .2,7411-*92-003-· 1- 20

1,7155400,003  1 21 1,0662616-003  1 22 6.5914444•004 1 23 4, 576072.004  1 24 2,4896369.004 1 25         .
1,5236779•004  1 26 9,3065114-005  1 27 5.6759513•005 1 28 4. 000000*000 1 29 0,0000000*000 1 30            N

LO



O,0000000+000  1 31 0,0000000-000  1 32 O,0000000*000 1 33 0, 000000•000  1 34 O,0000000•000 1 35
0,0000000+000 1 36 0,0000000•000 1 37 0,0000000*000  1 38 8, 000000-000 1 39 0.0000000-000 1 40
0.0000000+000 1 41 A,non00O0*000 1 42 n,Onoonno.noo  1 Al 0, 000000-000 1 44- 0.0000000•000 1 45
0,0000000*000 .1 46 0,0000000•000  1 47

SCATTFRING FARM AROUP  2

1,9137987•004  2 2 1,8581848.003  2 3 1,0001565-002  2  4      ,3.3742978•002  2 5 7,8684410•002  2  6
1.3709842•Onl '2 7 1,A9001AO.Ont  9 A 2,106AHOR.nol  0 9 2.2061538-001 2 10 1.9R36095-001 2 11
1,6356796•001  2 12 1,2606126•001 2 13 9,2150972•002 2 14 6.4657039,002 2 15 4,3927607•002 2 16
2,9105884•002 2 17 1,8912289-002 2 18 1,2103152•002  2 19 7.6542559,003 2 20 4,7961746•003 2 21
2.98374040003 :2 22 1.845Arln.nnl  2 23 1,1360007•003  9 24 6,97AA2A7•004  2 25 .-_41.27255935004- -.2-26
2,6103409•004 2 27 1,5922407•004  2 28 0,0000000•000  2 29 O, 000000•000  2 30 0.0000000*000 2 31
0,0000000+000  '2 32 0.0000000•000 2 33 0.0000000•000  2 34 0. 000000•000 2 35 0.0000000•000 2 36
o.noonnon+nnn .9 37 0,0 n "000 0.0 00 9 TA 0,0nlnnne•OOg  2 39 r. as000:.000  2 40 0.0000000.000 2 11
0,0000000+000 '2 42 0.0000000•000 .2 43 0,0000000*000  2 44 4, 000000*000 2 45 0.0000000•000 2 46
0,0000000•000 1 47

SCATTERING FROM GROUP  3

1.6870896•003  3 3 1.0394140•nn   3 4 1,on,Sinl•002  3 5 O,9024441.002  1 A 1.Addi873"001  3  7
2,6918947•001 3 8 3,2445369•001  3 9 ·3,3652287•001 3 10 3.1030198,001  3 11 2,6096831.001 3 12
2,0424785•001  3 13 1,5112534•001 3 14 1,0702435=001 3 15 7,3245312,002  3 16 4,8808877,002 3 17
3,1856n42•On 2 :3 18 2,n4X73Rl-002  1 19 1:2072578-002 3 2n 8.la57528-003 3 21 5.0758166-003  3 22
3,1440785•003  3 23 1,9384695•003  3 24 1.1908351•003  3 25 7.29489535004 3 26 4,4589473"004 3 27
2,7208344•004 3 28 1.6580339•004  3 29 40000000*0.00 3 30 0.·000000•000 3 31 0,0000000*000 3 32
0,Ononnon*ono  3 71 o,nn00000•000 T 34 . 0,0nogAon*00 C

1 74 0. 020000-000  8 36 0.0000000.000 3 37
0,0000000*000 3 38 O.0000000'•000  3 39 0,0000000•000  3 40 0. CDOOOD•000  3 41 O.0000000•000 3 42
0,0000000+000  3 43 0,0000000•000  3 44 0,0000000*000 3 45 0. 00000:•000  3 46 0,0000000-000 3 47

SCATTERING FROM GROUP  4

5.5797845•003  4 4 9.5167,ne-On,  4 5 7,)0,75nn.002  4 6 1,4414071.001  4 7 2.DA294A2•001  d  8
3,1852480•001  4 9 3.4921071,001  4 10 3,3628789•001 4 11 2.9258880.001 4 12 2,3515052•001 4 13
1,7763091•001 ·4 14 1,2784416•001  4 15 8,8603560•002  4 16 5.9626250.002 4 17 3,9215423-002 4 18
2,5334220•On 2  4 19 1,A14001T.009 4 Pn 1,0171447.002 4 21 6.3460332-003 4 22 3,9457200-003  4 23
2,4368898•003  4 24 1,4990222.003 4 25 9,1923579-004 4 26 5,6233066•004  4 27 3,4334881•004 4 28
2,0933402•004 .4 29 O,0090000*000  4 30 O.0000000-008  4 31 O, 000000*000  4 32 0,0000000•000 4 33
0.000nnOn*nno  ·4 34 0,nn00000*000 4 19; 0,Onoonon*000 , 3 . C.-0000(C-;00  A 37 0.0000000.000 1 38
O,0000000+000  4 39 0.0000000•000 4 40 O,0000000•000  4 41 0,'000000*000  4 42 0,0000000•000 4 43
0,0000000+000  4 44 0.0000000•000 4 45 0,0000000•000  4 46 0,,000000•000 4 47

SCATTERING FROM GROUP  5

9,5531T95•on3 ,5 5 3,719,d44.002  5 A 0,7147104.002  5  7 1.AR:A612-001  4 8 2.7900002-001  5  9
3,3613765•001  9 10 3,5249355•001 5 11 3,2783581•001 5 12 2,7757481v001 5 13 2,1838918•001  5 14
1,6225267•001 ·5 15 1,1527277 001 5 16 7,9087474•002 5 17 5,2834586.002  5 18 3.4516222•002  5 19
2,21919lrenn2  .9 Mn 1,4nA<457-002  5 '1 8,8409n15-003  5 22 5.5183292,003 5 23 3.4196493-003 5 21
2,1090865•003  9 25 1,2959905-003  5 26 7,9406972•004  5 27 4.8544642•004  5 28 2.96254969004 5 29
1,8055075•004 ,5 30 O,0000000*000 5 31 0,0000000•000  5 32 0, 000000*000  5 33 0.0000000*000 5 34
0,000nn0n+nno .5 35 n,nnonoon•onO  K IA n,ononnoo•noo  5 r7 0. :10005.000  4, 38 0,0000000'000 5 39
O,0000000+000 '5 40 0.0000000•000  5 41 0,0000000*000  5 42 O, 020000•000  5' 43 O,0000000•000 9 44
0,0000000•000 :5 45 0,0000000•000 5 46 0,0000000•000 5 47

SCATTERING FROM GROUP  6

1.4755445•002 .6 6 R,nhARAV.nn,  A 7 1,1984486•not  * 8 2.110*703-001  A 0 '2.9490173.001 6 10
3,43452986001 ·6 11 3,4677338.001  6 12 3,1309238•001 6 13 2,5901686e 001 6 14 '2,0013118•001 6 15
1,4660088•001  6 16 1,0301058•001 6 17 7,0060253•002 6 18 4,6470697•002 6 19 3,0217661-002 6 20
1,9340213.002 .0 21 1,2942246-002  6 22 7,6736810•003 6 23 1.7751509 003 6 24 2,9546728-003. 6 25
1,8201811•003  6 26 1,1174461•003  6 27 6,841A785.004  6 28 4.18040438004 6 29 2,5500906•004  6 30 1/.
0,0000000*000  .6 31 O,0000000•000  6 32 0,0000000•000 6 33· 0. 000000*000 6 34 0,0000000•000 6 35



0,0000000*000 ,6 36 0,0090000•000 6 37 O.0000000•006  6 38 O.,·000060•000  6 39 0,0000000-000 6 40
0,0000000*000  6 41 0,0000000•000 6 42 0.0000000*000 6 43 0.,000000*000 6 44 0,0000000•000 6 45
0,000nnon+000  .0 48 0,nn'-0000•000 A 47 , ;

SCATTERING FROM GROUP  7

1,3505684•005  7. 7 1,9402323•004  7 8 1,4241074•003  7 9 6.1418976.003  7 10 1,7389895•002  7 11
3,5310520•002 7 12 5,5170164-002 7 13 7,0148093•002  7 14 7,5867655•002 7 15 7,2288196.002 '7 16
6,2374355•002 '7 11_ 24..9.fle.1211_ fl-2_118 1,7410397-n 02  7 19 9,AR3AAAO.002 7 20 1,8540527 002  7 21
1,2446973•002 '7 22 8.17.8796•003 7 23 5.2708999.003 7 24 3,3541815„003 7 25 2.1119327.003 7 26
1,3188132•003 7 27 8.1825667•004 7 28 5,0514606•004 7 29 3,10632819004 7 30 1.9043887•004 7 31
1.-16.47.546•004_ ..7 .32.... 7,11(A705-Ons 7 33 4,T)87410•005 7 34 0, ·000000•000 7 35 0 0000000•000  7 36
0,0000000+000 .7 37 0,0000000.000 7 38 0.0009000•000  7 39 0.' 000060•000  7 40 0,0000000*000 7 41
0,0000000+000  7 42 Csoo,0000•000 7 43 0,0000000'000 7 44 0, 000000-000 7 45 0.0000000•000 7 46
0.0000nOn.000 :7 47

SCATTERING FROM GROUP  8

0,0000000+000- ,2 8 .0,0000000•000  8 9 0,0900000.000  8 10 O. 000060•000  8 11 0,0000000*000  8 12
0,0000000+000  ,e 13 0, 000000*000  8 16 0,0000000•000 8 17
0.0000000*000  8 18 i  :  i In,01        :  : i               i:              __  _3_: liliti:8 '            ' 9. 000020·000 A- 21 0.0000000•000 8·22
0,0000000+000 ·e 23 0,0000000-000 8 24 0.0000000•000 8 25 0,'000000•000 8 26 0,0000000•000 8 27
0,0000000*000 2 28 6,0000000•000 8 29 0.0000000.000 8 30 0. 1000000•000  8 31 0,0000000•000 8 32
0,0oonnon.nno  .8 QA 0, n n 0 0 0 0 0.0 0 0-_8_3.4-_____C+BO#0-0-0-0.*,0-0 ;        8    3

si 0.'05000;*000  A 36 0 0000000•000  8 37
0',0000000*000· ·8 38 6.0000000•000  8 39 6,0000000•000  8 40 0.2000000*000 8 41 0;0000000*000· 8 42
0,0000000+000  8 43 0,0000000•000  8 44 0.0000000*000 8 45 O. 000000•000 8 46 0,0000000•000  8 47

SCATTERING FROM GROUP  9

0,0000000*000' '6 9 r,nonoOOO•ono' 9 18 n,OAdonoB•008  0 11 O. 000000•000  9 12 O.on00O00•000  9 13
0,0000000+000 '9 14 O,0000000-000 9 15 O,0000000•008  9 16 0.-000000•000  9 i7 0,0000000*000 9 18
0.0000000*000 '9 19 0,0000000•000  9 20 0,0000000*000 9 21 0, 000000•000 9 22 0,0000000•000 9 23
0.000nnOn+000 ·624 O, rinnoo O0•000__L_25---0-'-0-£14-r;.Cacill&&-9-26---8 - 440.0 go•0 0 0    9 27 0.0000000.000 9 26
0,0000000+000  '9 29 O,0000000•000  9 30 0,0000000*000. 9 31 0, ·000000•000  9 32 0,0000000*000  9 33
0,0000000*000  9 34 O,0000000•000  9 35 0,0000000*000 9 36 O.·000006•000 9 37 0,0000000•000 9 38
o,n o o n n o n* 00.0...1..39 0 , 01100000*000--1.-40----4.0.0-0*0.04***0---1-41 -8--0-GO-000*000 0' 42 0.0009000.000 9 43
0,0000000*000 ·9 44 0.0000000•000 9 45 0,0000000•000  9 46, 0,1000000•000 9 47

SCATTERING FROM nORUP 10

0,0000000*000 10 10 O.6000000•000 10 11 O,0000000*006 10 12 0• 000000*000 10 13 0,0000000*000 to 14
n,nno0000+0.0-0 10 15 O,0000000•000 10 16 0,0000000•008 10 17 C. 300(OC+000 10 18 0.0000000+000 10 19
0,0000000*000 10 20 0,0000000•000 10 21 0,0000000*000 10 22. 0, 000090*000 10 23 0,0000000*000 10 24
0,0000000*000 10 25 3'00000000000 10 26 0,0000000*000 10 27 O, 000000*000 10 28 0,0000000*000 10 29
o,nnonnon*0-0-0 tn in 0,nn90000•000 10 rl 0,000900(*000 10 39 p· 35000 *000 10 33 :.0000:OC*000 10 31
0,0000000+000 10 35 0.0000000•000 10 36 0,0000000*000 10 37 0, 000000*000 10 38 0.0000000*000 10 39
0,0000000+000 10 40 0•0000000*000 10 41 0.0000000*000 10 42 0,,000000*000 10 43 0.0000000*000 10 44
n,non0000*000 10 d< :*0000000*000 10 46 OiDOOODOC'000 10 17

SCATTERING FROM GROUP it

0,0000000*000 11 11 0.0000000•000 11: 12 0,0000000•000 11 13 O. ·000000•000 11 14 0,0000000*000 it 15
0,0000000*000.11 16 0,0000000-000 11 17 0,0000000*000 11 18 O.1000060*000 11 19 0,0000000*000 11 20
o,ononnnn•nno 11 21 0,0000000•000-41-22------0-,-0-0-0-0-D*#*4&0-4-1--23.---: 7(0:90*:00  11' 34 0.0000000'000 11 35
0,0000000*000 11 26 0,0000000•000 11 27 0.0000000*000 11 28 0, 000000•000 11.29 0,0000000*000.11 30
0,0000000*000 11 31 0.0000000•000 11 32 0,0000000*000 11 33 0,'000000*000 11 34 0'0000000*000 11 35
L,nnmnnnA*nno 14 TA 0,  n n n o DO 0.000.-41-31-------$+4.0.44444*44*--14-38-------4114444444444     1 1 3 9 0.9000:CC*000 11 1:
0,0000000+000»11 41 0,0000000•000 11 42 0.0000000*000 11 43 0.'000000*000 11 44 0,0000000-000 11:45
0,0000000+000.11 46 0.0000000•000 11 47

SCATTERING 'FROM GROUP 12 »-
tv
Ul



0,0000000+000 12 12 0,0000000•000 12 13 0,0000000*006 12 14 8.'000000*000 12 15 0,0000000*000 12 16            S
0,0000000*000 12 17 0,0000000•000 12 18 0,00000094000 12 19 0. 000000•000 12 20 0,0000000*000 12 21 0\
0.0000000+000 12 22       8-nnn0O00•Onn 12 23 n,nnomnnn*n00-1.2-2A_______* _****44*440 12 25 0,nnonlno•onO 12 26
0,0000000*000 12 27 0,0000000•000 12 28 0,0000000*000 12 29 0, 000000•000 12 30 0,0000000*000 12 31
0,0000000+000 12 32 0,0000000•000 12 33 0,0000000•000 12 34 0,-000000•000 12 35 0.0000000•000 12 36
0.0000000*000 12-31_ ..0.400000-00*000 12 38 n:Ononnon.000 19 ,9 0&'nApOOn.000 12 40 o.nnon 00.000 12 Al
0,0000000*000 12 42 0,0000000•000 12 43 0,0000000*000 12 44 0,3000000*000 12 45 0,0000000•000 12 46
0,0000000*000 12 47

SCATTERING FROM GROUP i3

0.0000000+000 23 13 A.Oonnnnn•000 13 14 n,nonnonn*on: 13 15 n,-,nnn060•000 13 18 O,nnonono.nno 19 17
0,0000000*000 13 18 O.6000000•000 13 19 0,0000000*000 13 20 0,-000000.000 13 21 0,0000000•000 13 22
O,0000000+000 13 23 0,0000000•000 13 24 0,0000000•000 13 25 0. 000000•000 13 26 0,0000000•000 13 27
0,noonnon*nno 1:3 'A n,nn00000•000 1, 20 O:onoonoe•OOC lr rn 0. 000000•000 13 31 O.0000090•000 13 32
0,0000000•000 13 33 0,0000000•000 13 34 0,0000000*000 13 35 O,1000000•000 13 36 0,0000000*000 13 37
0,0000000+000 13 38 0,0000000•000 13 39 0,0000000*000 13 40 0. 000000•000 13 41 0,0000000*000 13 42
0,nnonnan*nno 1,3 41 O,nnoOOOO•000 11 44 080000000•00( 13 4,1 0. 000002 000 13 46 0.0000000*000 13 47

SCATTERING FROM GROUP 14

0,0000000*000 14 14 r.0000000•000 14 15 0,0050000•006 14 16 0,"000000•000 14, i7 0,0000000•000 14 18
0,0000000+000.14 19 O,0000000•000 14 20 0,0000000*000 14 21 0, 000000*000 14· 22 0,0000000•000 14 23
0,000nnon+ono 14 24 0,nn00000•000 14 'T 0,OnoonOC*006 1d 26 9. 000000*000 14 27 0,0000000-000 14 20
0,0000000*000 14 29 0,0000000*000 14 30 0,0000000*000 14 31 0.'000000•000 14 32 0,0000000•000 14 33
0,0000000+000 14 34 O,0000000•000 14 35 0,0000000*000 14 36 0.:000000•000 14 37 0,0000000-000 14 38
0,onnbnnn*nno 1.4 ve 0,nn£0000*000 id 40 0,0000000*OOC 14 41 O.'OOOOQO+000 la 12 0.0000000*000 14 13
0,0000000*000 14 44 0,0000000-000 14 45 0,0000000•000 14 46 ne,000000•000 14 47

SCATTERING FROM BPOVP 15

0,0000000*000 15 15 0,0000000•000 15 16 0'0000000*000 19 17 O. 000060•000 15 18 0.0000000•000 15 19
o,nnonnnO.nqn fl 'n (,nnoODOO.000 li '1 080000000•008 19 32 C. 010000+000 14 33 0.0000000*000 19 21
0,0000000+000 <5 25 0,0000000-000 15 26 0,0000000*000 15 27 0.·'000000*000 15' 28 0,0000000•000 15 29
0,0000000+000.i5 30 9,00000000000 15 31 0,0000000•000 19 32 0."000000•000 19 33 0,0000000•000 15 34
oiooonnon*nno +9 38 0,nn000O0•000 14 r4 0,Oroon00*000 19 37 0. 000090-000 14. 38 O.0000000•000 15 39
0,0000000+000 15 40 0,0000000*000 15 41 0.0000000*000 15 42 0, '000000•000 19· 43 O,0000000•000 15 44
0,0000000*000 <5 '45 0,0000000•000 15 46 0,0000000*000.19 47

SCATTERING FROM ,GROUP 16

0,Doonnon*000 1.8 16 9,nno0O0O•400 16 17 0,bnoonoo•006 16·18 0.'000000*000 iA 10 0.0080000*000 il.'20
0,0000000+000 16 21 O,0000000*000 16 22 0,0000000•000 16 23· 0. 000000IOO0 16 24 0,0000000•000 16 25
0,0000000+000 16 26 9,0000000•000 16 27 0,0000000•000 16 21 0. 000000•000 16 29 0,0000000*000 16 30
O,ooonnon*nno 1.A 11 n,nnnOOoO*000 iA '12 O,OOOonoo•000 16 31 O.'000000,090 iA' 14 0,0000000*000 16 15
0,0000000+000 16 36 9,0000000•000 16 37 0,0000000*000.16 38 0. :000000•000 16 39 :0,0000000•000 16·40
0,0000000+000 16 41 0,0000000•000 16 42 0,0000000*000 16 43 0,·000000•000 16 44 0,0000000•000 16 45
0,ononnon.ano *A AA 0,nnOOO00•000 lA 47

SCATTERING FROM GROUP 57

0,0000000*000 17 17 9,0000000•000.17 18 0.0000000•008 17 19 0,100000*000 17·29 060000000.000 17 21
0,0000000+000 17 22 0.0000000•000 17.23 0,0000000•000 17 24 0,·,000060*000 17 25 30'0000000*000 17 26
0,nnonono.nno f' 07 0'0000000*000 17 28 0,0000000•000 17 29' O."OC0000.000 17' 30 /'  - 0:0000000*000 17 31
0,0000000*000 17 32 O,0000000•000 17 33 0.0000000•000 17 34 0,0000000*000 17 35 0'0000000*000 17 36
0,0000000+000 17 37 0,0000000•000 17 38 0.0000000•000 17 39 O.,000000•000 17. 40 060000000*000 17 41
o,nnnnOno*non 4, 42 O,nnoOOOO•000 1, a, 0,0000000*000 17 44 O.«0000602000 17 15' ..     0'0000000*000 17 16
0,0000000*000.17 47

ACATTERING .FOOM GROUP ie . .,t '..''

O,0000000*000 18 18 0,0000000•000 18 19 0,0000000•008 18 20 0,1000080•000 18 21    - :0,0000000•000 18 22

4JJ



0,0000000*000 le 23 0,000Q000•000 18 24 0,0000000*000 18 25 2. 000000•000 18 26 0,0000000-000 18 27
0,0000000+000 18 28 0,0000000•000 18 29 0,0000000•000 18 30 O. 000002*000 18 31 0,0000000•000 18 32
0.0000non+000 1·8 111 0,nnodooo•000 tR 14 'Bonoonoo*00: 1A 34 e. :0000-•000 iR 36 0.0000000 000 18 37     , 1
0,0000000+000 le 38 O,0000000*000 18 39 0'0000000*000 18 40 0. 000000•000 18 41 0.0000000•000.18 42
0,0000000+000 le 43 0,0000000•000 18 44 0,0000000•000 18 45 0, 060000*000 18 46 0,0000000•000 18 47

SCATTERING FROM GROUP 19

2.000nnon•000 1·5 19 A,On;,0000•000 19 Pn n,ar,0,000*OOC 10 21 0. 000002•000 19 22 0.0000000 000 19 23
0,0000000*000 19 24 0,0000000•000 19 25 6'0000000*000 19 26 0, :00000•000 19 27 0,0000000*000 19 28
0,0000000*000 19 29 0,0000000•000 19 30 0'0000000*000 19 31 0. 00000:*000 19 32 0,0000000-000 19 33
8410-0 0.0-00*00.0...i'.9_.1£-....-     0,nnOODOO-000   19 39 C,Onoon00*00: 10 AA r . '030900•000 10 37 0.0000000*000 19 38
0,0000000*000 29 39 O.0000000•000 19 40 0,0000000 000 19 41 n. 000000•000 19 42 0,0000000•000 19 43
0,0000000*000 16 44 0,0000000*000 19 45 0,0000000*000 19 46 R,·000000-000 19 47

SCATTERING FROM GROUP 20

0,000nnon+000 20 20 0,PAr..0000•000 'n 21 C,Onoonne.000 20 22 0. 000000•000 20 23 0.0000000•000'20 24
0,0000000*000 20 25 0.0000000•000 20 26 O,0000000*000 20 27 0. (00000*000 20 28 0,0000000*000 20 29
0,0000000*000 20 30 0,9000000•000 20 31 0,000:002*000 20 32 0. 000000•000 20 33 0,0000000*000 20 34
0.0000000+000 20 35 Denn'0000*000 20 3A n,noopono*000 20 r7 0, 000000•009 20 TR 0.00000n04000·20 39
0,0000000*000 20 40 O,00.0000•000 20 41 0,000:005*000 20 42 P. 000000*000 20 43 O,0000000*000 20 44
0,0000000+000 20 45 0,0000000•000 20 46 0,0000000-000 20 47

SCATTERING FROM GROUP 21

O.ooonnon•000 91 21        0:Onnoo,0.*.011-0 21_2;1.11*0-no-0.*-6-21-_21_---_1:.2;44440.009 21' 25 0 0000000•000 21 25
0,0000000+000 21 26 0,0060000•000 21 27 0,0000000•000 21 28 0. ·000000*000 21 29 0,0000000*000 21 30
0,0000000+000 21 31 0,0000000•000 21 32 0,0000000•000 21 33 0. 000000•000 21' 34 0,0000000*000 21 35
0,0000000+000 21 36 o,pno0000*000 21 37 r.,Onoonnn.00( 21 TA 0, 200000•000 21 39 0,0000000*000 21 40
0,0000000+000 21 41 0,.0.0000•000 21 42 2,0 00000*000 21 43 A. 000000•000 21 44 0,0000000•000 '21 45
0,0000000*000 21 46 0,0020000•000 21 47

SCATTERING FROM GROUP 22

.LO.00.0.0-0.0.tOo.0.22.. 22 0,0090000*000 22 2, nennoonon•nno 29 24 0.·000080•000 29 25 0.0000000•000 22 26
0,0000000*000 22 27 0,0000000•000 22 28 0,0000000*000 22 29 6. 000000•000 22 30 0,0000000*000 22 31
0,0000000+000 22 32 C.:000000*000 22 33 0.000OCOO•006 22 34 0. 000000•000 22 35 0,0000000*000 22 36
0,Ooonnon*ono 22 Qi C,rno0000•000 22 AR 0,00000  *000 22 39·  '. CODOOOIOOO 2" 40 0.0000000*000 22 11
0.0000000+000 22 42 0,0000000•000 22 43 O.OBOO000*000 22 44 P. 600000*000 '22 45 0,0000 80*000 22 46
0,0000000+000 22 47

SCATTERING FROM GROUP 23

0.0000000+000 23 23 ft,rfipnOno•onn 23 24 n,Onononn.nno 2r 55 0,· 000000•000 23 26 o.ononono*000 23 27
0,0000000*000 23 28 0,20.'0000•000 23 29 0,0000000*000 23 30 0. 000000*000 23 31 0,0000000*000 23 32
0,0000000+000 23 33 0.3000000•000 23 34 0,0000000•OOC 23 35 0, 000000*000 23 36 0,0000000+000 23 37
0,ooonnon*ono 73 38 0,r:fi:0000•000 23 39 p,Onoon00*00( 2T 4n 0. 000009•000 23· 41 0.0000000*000 23 42
0,0000000*000 23 43 0,0000000•000 23 44 0,0000000•000 23 45 0. 000000*000 23 46 0,0000000•000 23 47

SCATTERING FROM BRnUP 24

0.0000000*000 24 24 0.0000000•000 24 25 0,0000000•008.24 26 O.'000060•000 ·24 27 0,0000000*000.24 28
-0.-0-000-000*0-0-0...24.. 29_ :,ro?0000•000 29 TO 040000000*OOC 24 31 0. CC0000*000 24 32 0.0000000•000 24 33
0,0000000+000 24 34 0,0000000•000 24 35 0,0000000•000 24 36 0, 000000•000 24 37 0,0000000*000 24 38
0,0000000*000 24 39 C,COCOODO•000 24 40 0,0000000*000 24 41 O, 000000•000 ·24' 42 0.0000000*000 24 43
0,000nnon+Ono 24 44 0''nooloo•000 ?4 45 0,0 OOn00*002 PA 4* 0. 200000*000 24. 47

SCATTERING FROM GROUP 25

0,0000000+000 25 25 0,3000000•000 25 26 0,0050000*000 25 27 0, COOOQO•000 25 28 0,0000000•000 25 29
0,0000000+000 29 30 O,0090000*000 25 31 0,0000000*000 25 32 8, ·000000•000 25 33 0,0000000•000 ·25 34



O,0000000+000'25 35 8,0000000•000 25 36 0,0000000*000 25 37 00 000000,000 25 38 0,00000000000 25 39
0,0000000*000 25 40 0.0000000•000 25 41 C,0000000•000 25 42 0,·000000•000 25 43 0,0000000•000 25 44 00
0.000nnon+000·05 45 o,nnn0000*Ono ,% AA 0,0nvonnn0000 '28 A7

SCATTERING FROM GROUP 26

0,0000000*000 26 26 9,0006000-000 26 27 0.0000000•000 26 28 0.3000000•000 26 29 0,0000000•00026 30
0,0000000+000 26 31 9,0000000•000 26 32 O,0000000•008 26 33 0.3000000•000 26 34 0.0000000•000 26 35
0.0000000+000 26 36 n.norinnon•Ono·26 37 n,nno,inna*nOO 2* 18 n, 200000*000 'A " O.nf'00000•000 -28 LO
0,0000000+000 26 41 0,0000000-000 26 42 0,0000000•000 26 43 0. '000000*000 26 44 0,0000000-000 26 45
0,0000000*000 26 46 0,0000000•000 26 47

SCATTERING FROM GROUP 27

0.000nnon*ono·,7 27 O,pnnhooe•000 97 22 O,ononnon•006 27 29 0, OC0090.000 3' 30 0.0000000•000 2' 31
0,0000000+000:27 32 2,0000000•000 27 33 0,0000000•000 27 34 0, 000000•000 27 35 0,0000000•000 27 36
0,0000000*000 :27 37 0,0000000*000 27 38 0.0000000*000·27 39 C. 000000•000 27 40 0,0000000•000 27 41
0,oounnnn*nno 77 4, 0,9006000•000 27 43 0,0000009*000 '27 44 9.-OCOOOe•000 27 45 O,0000000*000 27 16
0,0000000•000'27 47

SCATTARING FRnM GROUP 28

0,0000000+000 :28 28 6,0000000*000 28 29 0.0080000•008 28 30 0• 000000*000 28 31 0,0000000•000 28 32
0.000n000+000 '28 33 n,nonnooo•Ono 28 34 0,Onoonnn*008 IA TS 0, 000000•000 28 36 0.0000090*000'28 37
0,0000000*000:28 38 0.0000000•000 28 39 0,0000000*000 28 40 8, 000090*000 28 41 0,0000000-000 28 42
0,0000000+000 28 43 0.0000000•000.28 44 0,0000000•000 28 45 8. 000000•000 28 46 0,0000000*000'28 47

SCATTERING FROM GROUP 29

0,0000000+000 '29 29 0.00000nn•000 29 30 n.nonboob•oon ,9 11 p. nAnnor.•non ?9 32 n,oonnono*non 70 18
0,0000000*000 29 34 0.0000000•000 29 35 0,0000000*006 29 36 O, 000000•000 29 37 0,0000000•000 29 38
0,0000000+000 29 39 0,0000000•000 29 40 0.0000000*000 29 41 0, 00000C•000 29 42 0,0000000•000 29 43
0.0000000+000 29 84 A,noriannn•nnn 29 4S n,nonnnno•nno 20 46 P, 000000•000 20 47

SCATTERING FROM GROUP 30

0,0000000*00030 30 0,0000000•000 30 31 0,0000000*000 30 32 O..000000•000 30 33 0,0000000•000 30 34
0,0000000+000 30 35 0,0000000•000 30 36 0,0000000*000 30 37 O. OCOODO*000 30 38 0,0000000*000 30 39
O,Boonnon*nno .rn An Q,nnn00O0•000 rn 41 0.9000noa*000 10 19 9."'000000 000 30 43 0.0000000*000 30 11
0,0000000*000 30 45 0,0000000•000 30 46 0,0000000*000 30 47

RCATTERING FROM AROup 31

0,0000000+000 31 31 0.0000000-000 31 32 0,0000000*000 31 33 0, 000000*000 31 34 0,0000000*000 31 35
n,nnonono*nnn 34 YA 0400:0000•000 31 37       0.0000009IO00 31 3A C.'300090+000 31-39 0.0000000*000 31 10
0,0000000+000 31 41 O,0000000*000 31 42 0.0000002*000:31 43 0.3000000*000 31 44 0,0000000•000 31 45
0,0000000+000 -31 46 0,0000000•000 31 47

SCATTERING FROM GROUP 32

0,ononnon*nno 1 19 0,nno0000•000 3' 13 0.000000*•000 32 '14 O.°0900go*000 32 35· 0.0000000*000 32 36
0,0000000+000 32 37 0,0000000•000 32: 38 0,0000000•000 32 39 0, 000000•000 32 40 0,0000000•000 32 41
0,0000000*000 32 42 O.0000000•000 32 43 0.00000000000 32 44 0.'000000•000 32 45 0,0000000-000 32 46
0,nnonnnO+000 39 di

SCATTERING FROM GROUP 33

0,0000000*000 33 33 O.0000000•000 33 34 0,0800000*000 33 35 O. :00080•000 33 36 0,0000000•000 33 37
0,0000000*000 33 38 0,0000000•000 33 39 0.0000000•000 33 40 0. 000000•000 33 41 0,0000000•000 33 42
O,nnonono+Oon 3, Ar C,0000000•000 JT 44 0.0000900-000 33 45 e. 000000*000 33 46 0,0000000*000 33 17

SCATTERING FROM GROUP 34



0,0000000*00034 34 0,0000000•000 34 35 0,0000000*000·34 36 6.'000000•000 34 37 0,0000000•000 34 38
O,nnonono•Oon rd 10 0,0000000*000 14 AO 0.0003009•000 31 41 0.-OCOOOC*000 34 42 0,0000000-000 34 13
0,0000000*000 34 44 0,0000000•000 34 45 0,00000000000 34 46 0. 000000•000 34,47

SCATTERING FROM GROUP 35

0,0000000*000 35 35 0.0000000•000 35 36 O.O0OO0Oe•008 35 37 0. 000000•000 35 38 0,0000000•000 35 39
0,nnonnnn*nnn.19 an (,On00000•000 IT 41 0,0200000*00( 35 42 r. J:OOOC*000 35 43 0,0000000-000 35 11
0,0000000*000 '35 45 0,0000000•000 35 46 0.0000000*000 35 47

SCATTERINA FAnM nenuP 36

0,0000000•000 36 36 O.0000000•000 36 37 0,0000002•000. 36 38 0. 0:0000•000 36 39 0,0000000•000 36 40
oinnonnnO+Ono vt 41 0,on00000•000 1* 42 089000900•00(· 36 18 9. 200OOC-000 36 14 0.0000000 000 36 45
0,0000000*000,36 46 0,0000000*000 36 47

SCATTERING'FARM GROUP 37

0,0000000+000 37 37 0,0000000•000 :37 38 0,0000000•000 37 39 0. 000001*000 37 40 0,0000000•000 37 41
0,nnonnnn*non r, 49 0,nn00000•000 37 al 0,0900000'OOC 37 49 0. 0:OOOC-000 37 45 0,0000000*000 37 16
0,0000000•000 37 47

SCATTERING FROM n#MUP 38

0,0000000*000 38 38 0.0000000•000 38 39 0.0000000•008 38 40 6. 050000•000 38 41 0.0000000*000 38 42
0,nnonono*OOn rP 47 0,0000000 000 JA 44 0.000:002•DOC 38 45 0. :,.000:*000 38 46--------,5,000-000*•044-38--·47·--

SCATTERING FROM GROUP 39

40000000*000 39 39 O.0000000•000 39 40 0.0000000-008 39 41 0. 000000*000 39 42 0,0000000•000 39 43
0,0000000+000 39 44 0,0000000•000 39 45 0,0000000*000 39 46 O, 0:0060•000 39 47

SCATTERING' FROM GROUP 40

O,OO0nnontono 40 40 0,nnoOO00.000 .An 41 9,OOO9no/*006.40 42 0. '000000•000 -40-43.------·-·0..0.000000.-00·0.-40·--44.--------
0,0000000*000 40 45 0,0000000•000 40 46       0,000 000•006 40 47

SMATTERING FROM nAnim 11

0,0000000+000 41 41 0.0000000•000 41 42 0.0000000*000 41'·43 0. 300080•000 41 44 0,0000000*000 41 45
O,0000000*00n 41 16 0,0000000*000 41 47

SCATTERING FROM.6ROUP 42

0.0000000+000:42 42 O.0000000*000 42 43 0.000000:•009 42 44 O, 000000-000 42 45 0,0000000•000 42 46
0,0000000*000 42 47

SCATTERING 'FROM GROUP 43

0,noohnnn*nno·43 41 0:nno0000*000 4r.44    ·  0,0000nOO•006 43 45 0. 0:0000*000 li 46 0,0000000•000 43 47

SCATTERING FROM GROUP 44

0',0000000•000 44 44 O.0000000*000 44 45 0,0000000*000 44 46 O. 000060•000 44 47

SCATTERING FROM nMouP 45

0,0000000*000 45 45 0.0000000•000 45 46 0,0000000•000 45 47

SCATTERING PROM GROUP 46
D-1

...                             



0,0000000*000 46 46 0,0000000*000·46 47                                                                      50
SCATTRRING WROM GROUP A7

0,0000000*000 47 47

TIME SPENT IN PROGRAM AREA NO,10 WAS 4.077•OOOSECONDS

N-2N SCATTERING:

TIME· SPENT IN PROGRAM AREA,NO   8 WAS 5.000•003SECONDS

STATISTICAL SCATTERING

SCATTBRING FRnM GROUP  1

1,9035344•011  1 1 7,8153383•009  1 2 8.0133272•007  1 3 2,7710653e005  1 4 4,0726638-004  1  5
3,0436789•003  1 6 1,3315575•002  1 7 3,8120265-002  1 R 7.8115200*002---1- 9 4.2290866•001  1 -10 · -
1,5713582•001  1 11 1,7068890-001  1 12 1,6318702•001 1 13 1.4118015,001 1 14 1.1296423•001 1 15
8,5038115•002  1 16 6,1038734-002  1 17 4.2214613•002 1 18 2.8362026.002 1 19 1,8629523-002 1 20
1,2023194•On2  1 91 7,ASIATAS.001 1 2, 4,R?OR373•003 1 21 3. 1(A858.003- 1-24 ...1,-8689223.403 ·-1--25.--.

1,1536139•003  1 26 '7,0947322•004  1' 27 4,3490027•004 1 28 2,6636374,004 1 29 1,6243654,004..1 30
9,9026808•005  1 31 0.0000000•000  1 32 0,0000000*000  1 33 0, 300002•000 1 34 0,0000000•000 1 35
0.0000000+000  1 36 0,Annoono•Ono 1 37 n,onoon00*00: 1 38 ___r:+--4.:0000*000.. 1.39 -    .  .0-, 0·00000*000  ·1 -40 -
0,0000000*000 '.1 41 0,0000000-000 1 42 0.0000000•000 1 43 0. :00000•000 1 44 0.0000000+000 1 45
0,0000000*000 .1 46 0.0000000•000  1 47

SCATTERING FROM GROUP  2

1.5145423•027  '2 2 9,159O4n7.091  2 1 1,270'691•n18  9 4 .6.2456189•013_. _2. .5.. .._....4..4431001·8010....2-.-6.

6,9994389•008 '2 7 3,39.4393•006  2 8 6,4997691•005  2 9 5.9941533.004 2 10 - 3.0974022•003 2 11
1,0118095•002  '2 12 2,3000385•002 2 13 3,9278084•002 2 14 5.35544798002 2 15 6.1186037-002 2 16
6,0856283•002 '2 17 R, AT,13 17.009 ' 1R 4,4rl'4&0•no2 2 10 3,4147696•002··-·2 .20 -- -2.487427-9.002· ·2 -21
1,7401954•002 :2 22 1,1796787-002  2: 23 7.8030009•003  2 24 5. 634209.003 2 25 3,2370225-003 2 26
2,0454905•003 :2 27 1,2808984•003 2 28 7,9646490•004  2 29 4,9252779•C 04 2 30 3,0327380,004 2 31
1,8611880•004 '2 32 1,lig,446-004  2 31 6.0992919•005 , 34 4,24451415005- 2 35 -0,0000000+000 --2.-36
0,00000004000  '2 37 0.0000000*000  2 38 0,0000000*000  2 39 U. OC0000•000 2 40 0.0000000+000 2 41
0,0000000+000 '2 42 0,0000000•000 2 43 0.0000000*000 2 44 2. 300000*000 2 45 0,0000000*000  2 46
0.0000000*000  '2 47

SCATTERING FROM GROUP  3

0,0000000*000  ;3 3 0.0000000•000  3 4 0.0000000•000  3 5 C. CCOOOC•OO:  3 6 0,0000000•000  3  7
0,0000000*000 :3 8 0.0000000•000  3 9 0,0000000*000 3 10 e. 06000C-000 3 11 0,0000000•000 3 12
0.0000000*OBO .3 13 3.PnnnO00.Ann  3 14 n,nnoanno•000 1 15 9, 0-0000•000 -3..16. 0.-ea000.00*0.00...3-17_.........

0,0000000*000 3 18 0,0000000*000  3 19 8,0000000•000  3 20 0. 00000:-000  3 21 0.0000000•000 3 22
0,0000000*000  ·3 23 0.0000000•000  3 24 0,0000000.000  3 25 0. 000000•000 3 26 0.0000000*000 3 27
0.0000000•0·00 :3 28 n,nonOOOO*Ono ipo 0:0000noo•noo 3 ir, 0, 0 0000*000  3 31 --0,000.0-0·00*000.-3    3 2    -.--

0,0000000+000 3 33 0.0000000•000  3 34 0,0000000•000  3 35 0. OGOOOC•000  3 36 0.0000000•000 3 37
0,0000000•000  ;3 38 0,0000000-000  3 39 C,0000000*000  3 40 ,.. 060000*000 3 41 0,0000000*000  3 42
0,0000000*000 3 43 n,nonnono•Ono  1 4 4 0,0noonnn*000 1 AS 9. OC0000.006 r 46 0.00000no•000 3 47

SCATTERING FROM GROUP  4

O,0000000*000  .4 .4 O.0000000•000  4 5 0,0000000*000  4 6 0. 000000*000  4 7 0,0000000*000  4  8
O,0000000*000 .4 9 0,0000000•000  4 10 0,0000000*000 :4 11 0. 000000•000 4 12 0,0000000*000 4 13



0,0000000+000 .4 14 0,0000000•000  4 15 0.8000000•000  4 16 O. 000060*000  4 17 0,0000000•000 4 18
0,0000000+000 .4 19 0,0000000•000 4 20 0,0000000•000 4 21 0. 000000•000 4 22 0.0000000*000 4 23
0,0000000+00-  4 24 0, n n:10000•000 4 29 0,0000:000*000 4 'A 7. C:000-6*000.--·4...27 0.0000000•000 4 28
0,0000000+000 ·4 29 O.0000000•000 4 30 0,0000000*000 4 31 O. 000060*000  4 32 0,0000000*000 4 33
0,0000000+000 '4 34 0,0000000*000 4 35 0,0000000•000 4 36 0.-000000•000 4 37 0,0000000•000 4 38
0,0.000000+00.0 ·4 39 0,nn00000•000 4 4n 7,04000(11•000  4 Al 0, 000000*000  4 42 0.0000000•000 4 43
0,0000000*000 .4 44 0,0000000*000 4 45 0.0600000*000 4 46 0. 000000*000 4 47

SCATTERING FROM RAMIN 5

0,0000000+000 '5· 5 0.0000000•000  5 6 0.0000000•000  5 7 O. 000000*000  5 8 0,0000000*000 ·5  9
0,onononn*nno  ·5 tn 0,nn00000•-00  5 11 0,0000000*000 5 12 0. 000002+000  4 13 0,0000000.000 5 11
0,0000000+000 ;8 15 0,0000000* 00 5 16 0,0000000*000  9 17 0. 000000*000 5 18 0,0000000+000  5 19
0,0000000*000  9 20 0,0000000• 00 5 21 0,0000000*000  5 22 O. 000000•000 5 23 0,0000000*000 9 24
0, n n t l f,n n n* 0-00      .s    '6             --- -6*fl«0000.    0 7       f 'A 0*0000000•000  5 27 0.-KOOCC*002  4 28 0.0000000.000 5 29
0,0000000*000 ·5 30 0,0000000*-00 5 31 0,0000000•000  5 32 0. 000000*000 5 33 0,0000000*000 5 34
O,0000000*000 ;5 35 0,0000000•000  5 36 0,0000000•000  5 37 0. 000000•000 5 38 0.0000000*000 5 39
0,000nnon.000 -5 40 0:nn000O0•000 5·41 0,0000nng•009  5 42 C. 000000.000 5 43 0.0000000*000 ·5 41
0,0000000*000 1 45 0,0000000•000 5 46 0,0000000•000 5 47

SCATTFRING FRAM RROUP  6

0,0000000+000  *6 6 O,0000000.000  6 7 0,0000000•008  6 8 0..000000•000  6 9 0.0000000•000  6 10
0,nnonnnO+Onn  ,# 11 9,On:0000*000 6 12 0,0000009'008 6 13 9. OCOOOC+000  * 14 0.0000000.000 6 15
0,0000000+000  ·6 16 0,0000000*000 6·17 0,0000000*000  6 18 11. 00OOOC•000 6 19 0,0000000*000 6 20
0,0000000+000 6 21 O,0000000•000  6 22 0,0000000*000 6 23 0, 000008*000 6 24 0,0000000*000 6 25
0,0-00(1000*Ono ·6 26 n,Ano 000•000 A 27 n.Oqoonno•000 A 28 9. 00009-0 000 A 29 0,0000000.000 6 30
0,0000000+000  '6 31 O,0000000•000  6 32. 0,0000000•008 6 33. 0,·000000*000 6 34, 0,0000000•000 6 35
0,0000000*000  ,6 36 O,0000000•000  6 37 0,0000000*000 6 38 0, 090000•000 6 39 0,0000000•000 6 40
0.000nnon+000  .6 41 8,0000000•000  6 49 n,OnonnnO.noo A 43 O, 000000*000 A 44 0.0000000*000 6 45
0,0000000*000 ,6 46 0,0000000•000  6 47

STATTFRING FRnM ARRUP

0,0000000+000 '7 7 0,0000000•000  7 8 O,0080000•O0g  7 9 0,-000000•000  7 10 0,0000000•000 '7 11
o,nnonono*Onn ·7 12 O,0000000•000  7 13 0,00.80000*00(.'7 14· 9. 0300*+OCC  7 15 0,0000000+000 7 16
0,0000000*000 '7 17 0,0000000-000 7 18 0.0000000•000  7 19 0, 000090*000  7 20 0,0000000•000 7 21
0,0000000+000 '7 22 0.0000000•000  7 23 0,0000000•000  7 24 0, 000000•000  7 25 0,0000000•000 '7 26
n,onnnono*Oon '7 97 0.0000000.000 7 28 C.Of00800.000 ' 29 C. 0:0000,020  7 32 000000000+000 7 31
0,0000000+000  7 32 O.0000000•000  7 33 0,0000000•000  7 34· n. 000000•000 7 35 0,00000000000  7 36
0,0000000*000 '7 37 O,0000000•000  7 38 0.0000000•000  7 39 O.:000000*000  7 40 0,0000000-000 7 41
O,nnojono•non 7 42 0,0000000-000 7 43 0,0000000*000 7 44 0. 000000*000  7 45 0.0000000-000  7 16
0,0000000*000 '7 47

RGATTERING 'PGOM BPOYP  8

0,0000000+000 18 8 0,0000000-000  8 9 0.60000000004  8 10 0, 000000*000 8 11 0,0000000-000 8 12
O:onn0000*000 ip 13 9,0000000.000 R 14 0.0000000A00: 8 15· 8.-C:000:+CDC 8 i 6 0,0000000+000  8 17
0,0000000+000  *8 68 0,0000000.000  8 19 0,0090000.00   8 20 0„1000090•000  8 21 0,0000000•000  8 22
0,0000000+000 .8 23 0,0000000*000 8 24 0,0000000*000 8 25: 0,-000000•000 8 26 0,0000000•000  8 27
0 , 0.0-0-0_n-Uio-0-0_1/2 A O,nnooo90•900 R.,0, 40nonnoo•000  R 30 9.-CCO000 000  R 31 0.0000000.000 0    32

0,0000000+000 18 33 0,0009000*000  8 34 O,0000000•008  8 35' g,G000000•000  8 36 0.0000000•000  '8 37
0,0000000+000 :e 38 0,0000000•000  8 39 0,0000000•000. 8 40 0,2000000-000 8.41 0,0000000•000  8 42
0,0.0.Q-0-0-0.0-*.0-0-0_18_  1 0,nn0O000•000 A 44· 0,0000000•000  8 49 0.9000000•000 R 46 0,0000000*000  8 47

SCATTERING FROM OROyP  .9

0,0000000+000 '9 9 0.0000000*000  9 10 O,0080000*006  9 11 0,·1000080•800  9' 12 0.0000000•000, :9 13
0,0000000+000  '9 14 6,0000600•000  9 15' O.0080000*008 '9 16, O,OOOOOio-BOO  9. i7 0,0000000•000 '9:-18
0,0nnoono•000 'G to O,0099000•000 0'20 060000000.000  9 21 0.-000090*000 9· 22 0,0000000+000   '0 23
0,0000000+000 1 24 0,0000000•000. 9 25 0,0000000•009  9 26, O.Q0900O0•000.  9 27 0,0000000•000  9 28.      1          
0,0000000+000  '9 29 O,0000000,000. 9 30 0,0000000•000  9 31 0,4000060,000   9' 32: 0,0000000•000  '9· 33.                  w

»=



0,0000000*000 39 34 O.0000000•000 9 35 O.0000000•000  9 36 O. 000000*000  9 37 0,0000000•000  9 38                J
0,0000000*000 '9 39 0,0000000•000  9 40 0,0000000•000 9 41 0,·000000•000  9 42 0,0000000•000 9 43                N
0.0000000*000  '6 44 n.r,nnnOno.Ono 9 44 0,nnoonon*noo  o aA 0..000000.000 9 A7

SCATTERING FROM GROUP 10

0,0000000*000 10 10 0.0000000•000 10 11 0,0080000•008 10 12 0,"000000*000 10 (3 0,0000000*000 10 14
0,0000000*000 10 15 O.0000000•000 10 16 0,0000000*000 10 17 n. 000000•000 10 18 0,0000000*000 10 19
0.0000000*000 10 20 11*10- Antl.Dinnn 10 21 n,nnonnnn•000 in 92 n,..oonogo•000 10 27 0 Ononono.000 10 24
0,00000004000 10 25 0.0000000*000 10 26 0'0000000*000 10 27 0,1060090*000 10 28 0,0000000*000 10 29
0,0000000*000 10 30 0.0000000•000 10 31 0'0000000*000 10 32 n•'000000-000 10 33 0,0000000*000 10 34
0,0000000*000 10 35       *connoono•Ono 10 rA n,Ong:000+000 10 37 9.'000000•000 10 'A 0.0000000-000 10 39
0,0000000*000 10 40 0,0000000•000 10 41 ' 0,0000000*000 10 42 0•-000000 000 10 43 0,0000000•000 10 44
0,0000000*000 10 45 0,0000000-000.10 46 0,0000000*000.10 47

SCATTERING FROM GROUP it

0.0000000*000 11 11 i,finAnnnn*nnn 11-12 n,bnoonnn•006 il 41 9. 000000•000 11' 14 0·0000000'000 11 15
0,0000000+000 11 16 0.0000000•000 11 17 O.0000000•000.11 18 O,·000008*600 11·ig 0,0000000-000 11 20
0,0000000+000 11 21 0*0000000•000 11 22 0,0000000*000 11 23. 0, '000000•000 11 24 0,0000000*000 11 25
0.000nnonionn_11 26.     6:nna-0000**0-0 11 '7 0,On00090.09; 11 28 0. '00000-v-00-0 11-29 0.0000000*000 11 30
0,0000000*000 11 31 O,0000000*000 11 32 0.0000000*000 11 33 0. 000000•000 11 34 0,0000000•000 11 35
0,0000000*000 11 36 0.0000000•000 11 37 0.0000000*006 11 38 O•'000000*000 11 39 0,0000000*000 11 40
0 . 0 0 0 0-0 00+0 0 Lll__11_ _    0 .0.00.0-0.0*14.0.0 1 1 42 0,0no0000•000 11 AA 04'009080•000 11 44 0.000000OI.000 11 45
0,0000000+000.11 46 0,0000000*000 11 47

SMATTFAINn PROM nROUP 32

0,0000000+000 12 42 O,0000000•000.12 13 0,0000000*008 12 14 O.':000080•000 12 15 0,0000000•000 12 16
O,0000000+000 1'2 17 0,nn00000•000 12 1R 0,0000000*004 12 10 0, 200060-000 1' 20 0.0000000•000 12 21
0,0000000+000 fi 22 O.0000000•000.12 23 0,0000000•000 12 24 0. 000000•000 12 25 0,0000000*000 12 26
0,0000000+000 12 27 0.0000000•000 12 28 0,0000000-000 12 29 O,:000000•000 12 30 0,0000000•000 12 31
0.0000000*000 12 32 n.noonnno•nnn 12 33 n,noonnnn•ono 1, 14 n, nin0OO•000 12 rs 0 nnonono•Onf 12 36
0,0000000+000 <2 37 1,0000000*000 12 38 O,0000000•000 12 39 O. 000002•000 12 40 0,0000000•000 12 41
0,0000000*000 12 42 O,0000000*000 12 43 0,0000000•000 12 44 0. 000000•000 12 45 0,0000000*000 12.46
0,0000000*000 12 47

SCATTERING FROM GROUP 13

0,0000000+000 $3 13 O,0000000•000 13 14 0.0000000•000 13 15 O. 000060•COO 13 16 0,0000000•000 13 17
0,0000000*000 $3 18 O,0000000•000 13 19 0.0000000*000 13 20 0,1000000*006 13· 21 0,0000000*000 13 22
0,noonnon+ono 13 21 9,OnoOO00•000 13 24  ,On(0000*00: 11 296 C. 0300:C+000 13 26 0.0000:00*000 13 27
0,0000000+000 13 28 0,0000000•000 13 29 0,00q0000*000 13 30 0, 000000-000 13 31 0,0000000•000 13 32
0,0000000*000 13 33 0.0000000•000 13 34 0,0000000*000 13 35 0. 000000•000 13 36 0.0000000•000 13 37
O,noonnan+ono 1,3'AA t,nn.30000*000 17 39 0:Onoon00*000- 18 40 O.-0:0000-000 18.41 0.0000000•000 13 42

0,0000000+000 13 43 0.0000000•000 13 44 0,0000000*000.13 45 0, 000000*000 13 46 0,0000000*000 13 47

SCATTERING 'PROM GROUR 14

0,0000000+000 14 14 6.0006000•000 14 15 0,0000000•008 14 16 0,000000•000 14· i7 0,0000000*000 14 18

o,nnononn+Ono 14 10 O,0090000•000 15 20 0,0000000*000 14 21  · 0u0000:000 14 22 0.0000000*000 14 23
0,0000000+000 14 24 O.0000000*000 14 25 O,0000000•000 14 26 0, CGOO9CIO9O 14. 27 0,0000000•000 14 28

0,0000000+000 14 29 0,0000000•000 14 30 0,0000000•000 14 31 0•*060000*000 14 32 0,0000000•000 14 33
0,ooonnon+000 14 34 o,nnOOOOO•000 14 14 n:onDonne*004 lA JA 9. OCOOOC-000 14 '7 0.0000000•000 11 38
0,0000000+000 14 39 O,0000000*000 14 40 0,0000000•000 14 41 0,-'COOOQO*OQO 14 42 0,0000000•000 14 43
0,0000000+000 14 44 0,0000000•000 14 45 0,0000000*000 14 46 0,'000000*000 14 47

SCATTERING FROM GROUP i5

o,noonnan*nno 15 15 5,0000000•000 14 16 VIOOOOBOOIOOO 15 17 0."OCOOOC-000 19 18 0.0000000+000 15 19

0,0000000+000 19 20 0,0000000*000 15 21 0,0000000-000 15 22 O, 000000•000 15 23 0,0000000•000 19 24
0,0000000+000 15 25 0,0000000*000 15 26 0,0000000*000 15 27 5. 08000:-000 15 28 0,0000000*000 15 29



0,0000000*000.15 30 0.0000000•000 15 31 0,0000000*000 15 32 O.'000000•000 15 33 0.0000000•000 15 34
0,0000000*000.15 35 0,0000000•000 15 36 0,0000000•000 19 37 n. .000000•000 15 38 0,0000000-000 15 39
o.noonnan.nan fi An 9,onogooo•000 19 41 089000000•000 19 42 9. OSOOOC-OOC 14 43 0.0000000*000 15 41
0,0000000*000 15 45 0,0000000•000 15 46 0.0000005*000 19 47

SCATTERING FRni MROUP 16                                                                 -·----·---- -·-

0,0000000+0001:6 16 0.0000000•000 16 17 0,0000000•000 16 18 0. 000060•000 16 19 0,0000000*000 16 20
0.0000000*000 1,6 21 n.nnonnnO•nAn 16 22 ne#nononn•ona lA 23 0, 000000•000 16 24 O.nnon000*080 1* 25
0,0000000*000 16 26 0.0000000•000 16 27 0.0000000*000 18 28 8. 000000•000 16: 29 0'0000000*000 16 30
0,0000.000*000.&6 31 0,0000000•000 16 32 0,0000000*000 16 33 8. 000000•000 16 34 0,0000000*000 16 35
0,0000000*000 16 36 9.000nn0n•nno 16 37 A.ROna000*OOn 18 38 1, nrnooc•Onn 16 fg 0 Boonnoflo•nflo lA.4.0----
0,0000000*000 16 01 0,0000000•000 16 42 0,0080000•000 16 43 8, 000000•000 16 44 0,0000000•000 16 45
0,0000000+000 16 46 O,0000000•000 16 47

SCATTERING FROM GROUP 17

0.0000000+000 17 17 i.noonnmn•ono 17 18 n,nonnotin•089 17 19 ., Ar,nooo*nnn 17 'r O,nnonono*000 17 21
0,0000000+000.17 22 0,0000000•000 17 23 0,0000000.000 17 24 1. GCOOOC•OOO 17 25 O,0000000•000 17 26
0,0000000*000 17 27 0,0000000•000.17 28 0.0000002*000 17 29 0. 000000•000 17 30 0,0000000*000 17 31
0.0000000+000 17 32 a.bonnonn•nnn 17 33 R,000'inti-*nno 17 X4 n, Croooc•COO 17 89 o.nnononO+000 17 36
0,0000000+000.17 37 0,0000000*000.17 38 0,0000000•000 17 39 0. 000000-000 17 40 0,0000000•000 17 41
0,0000000+000 f, 42 0,0000000•000 17 43 0,OCO:000*000 17 44 0. 00006:•000 17 45 0,0000000•000 17 46
0,OOOnnon*ano  f,  87                                                                                                                                                                                            ---.-  -'.-,-

SCATTERING FROM GROUP 18

0,0000000+000 le 18 O,0000000•000 18 19 0,0000000*008 18 20 0.-00000:•000 18 21 0,0000000•000 18 22
0,0000000+000 Le 23 0,0000000•000 18 24 0.0000000•000 18 25 3. C..0000*900 18 26 0,0000000•000 18 27
0.00 Q.0-0 0 0*0 0 0    16 ·2 8 .1.noonnon•nnn 18 29 Rennonnon•nno lA ro 1, 0 0000•000 18 31 OwnnooonO•000 in 32
0,0000000+000 18 33 O,0000000*000 18 34 O,0000000*000 18 35 0, 0O000C•000 18 36 0,0000000*000 18 37
0,0000000+000 le 38 0,00:0000•000 18 39 0,000(000*000 18 40 3. 000000*000 18 41 0,0000000+000 18 42
0.00Q_floon•000 18 43 n,nnonnmn•nnn YA 44 1,nponitni*nnc lA 49 r,     C:0 0 0 0*0 0 0    18.46.... ··.... ·· · · · · 0,·000-a000*00·0--·.1 8..47.·.-··-···---·

SCATTERING FROM GROUP 19

0,0000000+000 19 19 0,0000000*000 19 20 0.0000000•000 19 21 O.'000090*000 19 22 0,0000000•000 19 23
0,0000000•000.19 24 9,0000000•000 19 25 0.0000000*000 19 26 8, 000000•000 19 27 0,0000000*000 19 28
0,000nnon+000 19 29 r,nnoonnn.nno 19 TO *,Onoonoo•nOO 10 31 9.  000000•000 19 32 .0,·0000000-•000· 1.9·.-33-'-·--  ·· ·.-.

0,0000000+000 19 34 0,0000000-000 19 35 0.0000000*000 19 36 C, 000000•000 19 37 0.0000000•000 19 38
0,0000000+000 29 39 ('0000000*000.19 40 0,0000000*009 19 41 ', OZOOOC•000 19 42 0,0000000*000 19 43
O,0000800+000 <6 44 0,0800000•000 10 45 0,0000000•000 19 46 '.  000000+000 10 47.·._-   .-.

SCATTERING PROM GROUP 20

0,0000000+000 20 20 0.0000000•000 20 21 0,0000000*000 20 22 . 3:000:+000 20 23 0,0000000•000 20 24
0,0000000*000 '20 ·25 0.0000000*000 20 26 .0.0000000•000 20 27 c. 0'0002*000 20 28 0,0000000*000 20 29
0,0000000*00-0-20 10 (,COCOOO0•000 20 31 0.000(000*00-0-20 32 0. 0.-000:•000-20 33 0,0000000*000- 20- 34-
0,0000000+000 20 35 0.0000000•000.20 36 0,0000000*000 20 37 O,· 00000:•000 20 38 0,0000000+000 20 39
0,0000000*000.20 40 0,0000000•000 20 41 0,0000000•000 20 42 3. 000000•000 20 43 0,0000000*000 20 44
0,ononnnO*no-0-in 44 .,on00000•000 20 46 0.0000002-004-20  47             ---·--· ·             -·  .---·                         ·-     --·- ··--.--0

SCATTERING FROM GROUP 21

O,0000000+000 21 21 0,0000000•000 21 22 0,0000000*000·21 23 0, 000000•000 21 24 0,0000000*000 21 25
0,0000000+000 21 26 O,0000000•000 21 27 0,0000000•002 21 28 0. 0:OOOC•000 21 29 0,0000000+000 21 30
0,ooonnon*nno 91 11 0,on;0000•000 21 32 n,gnoon09*000 21 31 n. 00000:-000 21 34 --· · O.00000-f)O·*O·00·-21···35-····-----,--

0.,0000000*000 21 36 0.0000000•000 21 37 9.00000000000 21 38 0, 00OOOC*000 21' 39 0.0000000*000 21 40
0,0'000000+000 21·41 0,0000000•000 21 42 0,00000000000 21 43 3. 00000:•000 21 44 0.0000000*000 21 45
O,nnonnnO.nno 21 AA 0,0000000•000 21 47

,-
SCATTERING FROM GROUP 22 Le

lo



0,0000000*000 22 22 0,0000000*000 22 23 0,0000000*006 22 24 )• OC0000•000 22 25 0,0000000•000 22 26            5
o.ooonnon•000 9 27 0,pnn0000*000 29 PR 3,0009009•00: 22 29 '

.      C 0 0 0 0 C•0 0 0     2 9     3 0       -  .      - .     0,00004 0 0*0 0 0     2 2    3 1              -·-- .                                  4

0,0000000+000 22 32 0,0000000•000 22 33 0.0000000•000 22 34 2. JLOOOC+000 22 35 0,0000000+000 22 36
0,0000000*000'22 37 0,0000000•000 22 38 0,0000000•000 22 39 R. 000000*000 22 40 0,0000000*000 22 41
0.0000000+000 22 42 n.00annnn•non 22 43 n,Anonnon•nno 22 44 , , 00000(+000 22 45. 0.0000000*000 22 46
0,0000000•000 22 47

SCATTFRINA pRAM AROUP 23

0,0000000+000 23 23 O,0000000•000 23 24 0.(000000*000 23 25 1, 00008:•000 23 26 0,0000000•000 23 27
0.0000000+000 23 28 0,0000000•onn 2, 29 AsonnonOO•nOC 2T 93 --·3,· Cr·0000•000 23 31 0,0000000*000 23 32
0,0000000*000 23 33 0,0000000•000 23 34 0,0000000*000 23 35 0. 00000:•000 23 36 0,0000000*000 23 37
0,0000000+000 23 38 0,0000000•000 23 39 3,0000000•000 23 40 9. 000000•000 23 41 0.0000000+000 23 42
o.nnonnon*nno 03 41 0,nnn0000•Ono ?r dA 080nognoo•nOO 31 44 5- 0 0000*000 23.46. 0,0 0 0 0 0 0 0•0 0 0    2 3   4-7  ·     -·        .-

SCATTERING FROM GROUP 24

0,0000000+000 24 24 0,0000000*000 24 25 0,0000000*000 24 26 0. 000000•000 24 27 0,0000000*000 24 28
0,0000000*000 '24 29 0.0090000•000 24 30 0.0200000•000 24 31 2, 3:0080•000 24 32 0,0000000+000 24 33
0.0000000+000 24 34 0.2nonnnn•nnn 24 39 7,nno,nnn•nO'.24 76 -.       . .2 :.000:*00.0.24 3 7. 0,0000000*000 24 38..._-„-„-...
0,0000000*000 24 39 O,0000000•000 24 40 0,000000]0000 24 41 1. 0-000:•000 24 42 0,0000000-000 24 43
0,0000000*000 24 44 0,0000000•000 24 45 0,0000000•000'24 46 9, 000000•000 24 47

SCATTERING FROM GROUP 25

o.ooonnon+Ono 25 05 A,nnn6000*ono 99 'A 0,nnoono..000 25 27 9.  0.0000•00.0.-·25. 88- .-· -.--.--O.0000000*000 -25-29-.----·-- ·--·

0,0000000+000 25 30 0.0000000•000 25 31 9.0009000•000 25 32 .1. 000000•009 25 33 0,0000000*000 25 34
0,0000000*000 25 35 0.0000000•000 25 36 O.0000009•000 25 37 1, 2:000:•000 25 38 0,00000000000 25 39
0.000nnon+Ono 29 40 O,ofin0000*000 25 41 0,0000009*00= 25-42.... -     i. -   A: 000 0 *0 0 0 ·25.43 0.0000000*000 25 44 -  -· --
0,0000000*000 25 45 0.0000000•000 25 46 0.0000003*000 25 47

STATTER ING    FAOM    QROUP    2 6

0,0000000+000 26 26 O,0000000•000 26 27 0,0000000•000 26 28 0. 00000:•000 26 29 0,0000000•000 26 30
0,ononnnn*000 20 il 0,nne0000•000 2A X2 2,0000000•00: 26 38 .,4-4:0004*000- 26.34.-.-- O,0400000*000-·28 -35 -·· ····---
0,0000000*000 26 36 0,0000000•000 26 37 0,0000000-000 26 38 ". 000000•000 26 39 0.0000000•000 26 40
0,0000000*000 20 41 0.0000000*000 26 42 8,0000000•000 26 43 :, 0-0000*000 26 44 0,0000000•000 26 45
0.000nnon+000 26 da 0,Annoloo•000 96 47

SCATTERING FROM GROUP 27

0,0000000*00027 27 0,0000000•000·27 28 :,0000000*003 27 29 '. 3:000:*000 27 30 0.0000000•000 27 31
0,0000000+000 27 32 O,0000000•000 27 33 0.0000000*000 27 34 i. OCOOOC*COC 27 35 0,0000000•000 27 36
0.0000000*000 27 37 4,nonnbnn•nnn 97 38 B,nnoonno*nno 27 39 :1.-0(000&•0.00.27-40-- -0,.0000000*000.27..41--.-.-----
0,0000000*000 27 42 0,0000000•000 27 43 0,0000000•000 27 44 2. JEOO00•000 27 45 0,0000000*000 27 46
0,0000000+000 27 47

- -  ......... ..... I.....-

SCATTERING FROM GROUP 28

0,0oonnon+0,0 28 28 0,9n00000•000 PA 20 2,0000000*OOC 2A 30 4    2 0 0 0 0 0•0 0.0 28.-31.-,-----···or(0000-80•·000·-·28·-32--=·-----

0,0000000+000 28 33 Q,0000000•000 28 34 ),0000000•000 28 35 0. 65000C•000 28 36 0,0000000*000 28 37
0,0000000*000 28 38     -  0,0000000*000 28 39 0,000000:*000 28 40 ·'. 0-0000-000 28 41 0,0000000•000 28 42
O,onnoono•000 2p 43 2,0090000•000 2A 44 2.0000003-00: 28 15 ·,  Or000:*000-28--46 --- 0,000'0000•000 ·28-47

SCATTERING FROM GROUP 29

0,0000000*000 29 29 0,0000000•000 29 30 0,0000000*000 29 31 9, 0000OC•000 29 32 0,0000000*000 29 33
0,0000000+000 29 34 O,0000000•000 29 35 8'OGOOO00*000 29 36 9, CCOOO:*006 29 37 0.0000000•000 29 38
n,onnonno*000 26 19 C,0000000 000 29 40 9*0000000*000 29 41 9. 0C000C•000 '29 42 0,0001)000•000 29 43-- -.-- -
0,0000000+000 29 44 0,0000000•000 29 45 0,0000000•000 29 46 0,:000000•000 29 47



SCATTERING FROM GROUP 30

0.000Mnon+000 30 30 9,nnonooo*don An 11 7,0400000•n05 30 32 0. 000000*000 30 33 0.0000000•000 30 34
0,0000000+000 30 35 0,0000000•000 30 36 0.0000000*000 30 37 O• 000000*000 30 38 0.0000000*000 30 39
0,0000000+000·30 40 0,0000000*000 30 41 0,0000000*009 30 42 c. 08000C•000 30 43 0,0000000*000 30 44
0.0000000+000 30 45 o,Ann0000•000 30 4A n,0000000*006 30 47

SCATTERING FROM GROUP 31

0,0000000*000 31 31 :,0006000•000 31 32 0,0000000*000 31 33 0.'000060•000 31 34 0,0000000•000 31 35
0,0000000+000 31 36 O,0000000•000 31 37 0,0000000-000 31 38 n. 000000•000 31 39 0.0000000*000 31 40
0.0000n00+000 31 41 9,nn00000.000 31 42 n,Oponnon•nOO 31 41 0, 000000•000 31 44 0.0000000•000 31 45
0,0000000*000 31 46 0,0000000•000·31 47

SCATTGRING FROM OPO'w 32

0,0000000+000:32 32 O,0000600•000 32 33 0,0000COD•000 32 34 0.1000000-000 32 35 0,0000000•000 32 36
0,nnonnnO*nno.,9 77 :,0000000•000 :32 18 9*9000000•000 32 39 . 020000+COO 39 40 0,0000000*000 32 11
0,0000000+000 32 42 0,0000000•000 32 43 0,0000000*000 32 44 0, 000000*000 32 45 0,0000000•000 32 46
0,0000000*000 32 47

SCATTERING FROM GROUP 33

0.0000000*000 :33 33 r,nfinonnn*nno FT 34 O,OO66n00*000 37 15 C. 000000•000 33 36 0.0000000*000 33.37
0,0000000+000·33 38 0.0000000*000 33 39 0.0000000*000 33 40 0..000000•000 33 41 0,0000000•000 33 42
0,0000000*000 ·33'43 0,0000000•000 33 44· 0,0000000•000 33 45 0. 000000*000 33 46 0,0000000•000.33. 47

SCATTERING FROM GROUP 34

0.0000000*000,34 34 n,nonnAnn•nnn 34· 35 n,nnonnon•non .34 ,6 0,' 000000•000 34- ,7 o.nnonono•nnO 34 38
0,0000000*000':34 '39 0,0000000•000 34 40 0,0000000•000 34 41 0.:'OJOOOC*000 34- 42 0,0000000•000 34 43
0,0000000+000 ·34 44 0,0000000*000 34 45 0,0000000•000 34 46 0,-000000*000 34 47

SCATTERING FROM GROUP 35

0.0000000+000 :35 35 n,nonnooo•OnO ·35 36 f,nhohnnn•n08 34 37 0.°OCOOOC•000 35 38 0.0000000•000 39 39
0,0000000+000 ·35 40 O,0000000•000 35 41 0,0000000•000 35 42 n. :000000*000 35. 43 0,0000000*000 35 44
0,0000000*000 35 45 0,0000000•000 35 46 0,0000000*000 35 47

SCATTERING FROM GROUP 36

0.0000000*000.36 36 n,nonnono•Onn 36 37 n,nnonnnn*nno jA :118 O,5060000•000 36 80 0,0000000*000 38 40
0,0000000*000 36 41 0.0000000*000 ·36 42 0,0000000*000 36 43 0.,000000•000 36 44 0,0000000•000 :38 45
0,0000000*000 36 46 0,0000000*000 36 47

SCATTERING FROM GROUP 37

010000000+000 37 37 8,AnnoOOO•000 17 38 0,onl-Annn•n05 37 39 0. 000000*000 37 40 0.0000000*000 37 41
0,0000000*000 37 42 6.0006000*000:37 43; O,0000000•000 37 44 0,3000000*000 ·37 45 0,0000000•000:37 46
0,0000000*000 37 47

SCATTERING FROM GROUP :38

0.0000000+000 38 38 h,nnnO000*000 kn 39 0,6nBonoo•noj iR An 0*'0900 0*000 38 41 .    0.0000000•000 38 42
0,0000000+000 38 43 0,0000000•000 38 44· 0.0000000•000 38 45 0,5000000*00038 46 0400006009000 ·38'.47

SCATIERING FOOM GAMUP ·39'

0,0000000+000 39 39 0.0000000*000 39 40 0,0000000•008 39 41 0..,000000*000 39 42 0,0000000•000 ;30 43
0,0000000-000 39 44 C.0000000*000 39 45 0.0000000*000 39 46 0.-CCOO00•000 39 47 -.

SCATTERING FROM GROUP 40                                                                         5
Ul



0,0000000*000 40 40 0,0000000•000 40 41 0,0000000•000 40 42 0•·00000C•000 40 43 0,0000000-000 40 44 W
0.0000000+000 40 45 n,nnonnnn*nnn 40 4A A,nnonnAn•000 An A7                                                0'

SCATTERING FROM GROUP 41

0,0000000*000 41 41 O,0000000*000 41 42 0.0060000•008 41 43 O.'000000•000 41 44 0,0000000*000 41 45
0,0000000+000 41 46 0,0000000•000 41 47

SCATTERING FROM GROUP 42

0.0000000+000 42 42 O,noannnn•nnn 42 43 n,nnononn.006 42 44 n, 030060.000 42 &4 0,00000no*000 42 a6
0,0000000*000 42 47

frAT'FRINg FOOM IOROUP 13

0,0000000*000 43 43 8,0000000•000 43 44 O.0000000•000 43 45 0.·OC0000•000 43 46 0,0000000-000 43 47

SCATTERING FROM.GROUP 44

0.0000000*000 44 44 O,nnrtnnmn•nnn 44 49 n,Onoonno•noc 44 AA O, 00000:•000 44 47

SCATTERING FROM GROUP 45

0,0000000+000 45 45 0,0000000•000 45 46 0.0000000•000 45 47

srATTERING FROM ARnUP 16

0,0000000*000 46 46 O,0000000•000 46 47

SCATTERING FROM GROUP 47

0.0000000•000 47 47

TIME SPENT IN PROGRAM AREA NO.10 WAS 4.044•000SECONDS

TIME· SPENT IN PROGRAM AREA NO. 8 WAS 3.400•002SECONDS

TIME SPENT IN PROGRAM AREA 'NO. 8 WAS ·5.700•002SECONDS

TIME' SPENT IN PROGRAM AREA NO, 8 WAS 5,500•002SECONDS

TIME, SPENT IN PROGRAM AREA NO. 8 WAS 4,900•002SECONDS

TIME' SPENT IN PROGRAM AREA 'NO, 8 WAS 4.500•002SECONDS

TIME: SPENT  IN PROGRAM.AREA NO, 8 WAS 4.300•002SECONDS

TIME' SPENT IN PROGRAM AREA -NO, 8 WAS 3,900 002SECONDS

TIME'SPENT IN PROGRAM.AREA NO;.8 WAS 3.300•002SECONDS

TIME SPENT IN PROGRAM AREA .NO. 8  WAS   3.900.002SECONDS



TIME SPENT IN PROGRAM AREA NO, A WAQ ',2no•n02 ECONDS

1.1.ME--SRENT...IN..RROGRAM_AREA_NO. ·R wAR 9,000•nops=MONDS

TIME SPENT IN PROGRAM ARFA NO, R WAR 1,rnn.nn,f=MnNns

TIME SPENT IN-PROGRAM AREA NO, A WAR r, 000•002 SFTONDS

MATERIAL PU239

nISCRFTE LF¥Fi SCATTRATNA

SCATTERING FROM GROUP  1

0.0000000•00.0 1 1 r,ftnnooOO•ono  1 2 n,Onoonon•008  1 3. 0."000000•000 1 4 0.0000000'000  1  5
0,0000000+000  1 6 0.0000000•000  1 7 O,0000000•000  1 8 0, 000000•000  1, 9 0.0000000*000 '1.10
0,0000000*000- 1 11 0,0000000'000 1 12 0.0000000.000 1 13 n. 060000*000 1 il O,0000000*000  1 15
0.0 0 0 0 0 0 0100-Q 1 46 n,nnn0000•000.-1-17 p,Onognoo•D·0; 1 1A '. 000OOC*000 1'19 0.0000000.000 1 20
0,0000000*000 1 21 0.0000000•000  1 22 0,0000000*000  1 23 0. 000090*000  1: 24 0,0000000*000· 1 25
0,0000000+000 1 26 0,0000000-000 1 27 0,00Q0000*000 1 28 0, 000000•000 1 29 0.0000000•000  1 30
0.000  0001060         1      :L____(1+fl-=*0-0-0*000_13 2 B,Onoonon*0_00 1 31 0,  000090•000   i 34 0.0000000•000 1 35
0,0000000+000  1 36 0,OU00000-000 1 37 0,0000000•000 1 38 0. 000000•000 '1 39 0,0000000*000  1 40
0,0000000*000 1 41 0,0000000•000 1 42 0,0000000*000  1 43 0, 000000•000 1: 44 0,0000000*000  1 45
0.000 00 0 OlD 00 1 46 A,ounnono•nnn 1 47

SCATTERING PROM GROUP  2

0,0000000*000 '2 .2 O,0000000•000  2 3 0.0000000*000  2 4 0. CoOOO:•000  2 5 0,0000000•000  ·2  6
0,0000000*000 :2 7 0,0000000•000  2 8 0.0000000•008  2 9 O.000000*000 2 10 0,0000000-000  '2 11
0.000nnon.nno  ·2 12 .,nn00000•000  0 18 0,0ngonnoinoo  7 14 .. 000000*000 7 15 0.0000000*000  3 16
0,0000000*000 '2 17 O,0000000•000  2 18 0,0000000.000 2 19 0, 000000•000  2; 20 0,0000000•000 '2:21
0,0000000*000 2 22 0,0000000•000  2 23 O,0000000•000  2 24 0,.000000*000 2: 25 0,0000000•000·2 26
0,000nnon*nno 2_27 0, 000000*000 , 'R n , on p o o o go 440--2.,29-------0-.--494*89*4444 30 0,000080(*000  2 31
0,0000000*000 :2 32 0.0000000•000  2 33 0,0000000•000  2 34 0.-000000•000  2 35 0,0000000•000 2 36,
0,0000000+000 1 37 (,0000000•000  2 38 O.0000000•000 2'39 0, 000000•000 2 40 O,0000000-000  2 41
O,Boonnon.nno '239 0,nn00OOO•000  '  8 0,0 0 0 0 0 0 0• 0-04--4--44----4-,--44*464*0*--2 4 5 O.0000000*000 1 46
0,0000000•000 1 47

SCATTERING FAOM ORollp  3

0,0000000+000  3 3 0,0000000•000  3  4 .      0,0000000•006  3  5       0..000009•060. 3· 6 0.0000800*000  3  7
n,·Ann0000•Oon ,< 8 2&0000000.000  3 9 0.0000000*000  1 10 3.'000000,000  3 il ·0,0000000*000  3 12
0,0000000•000  3 13 0,0000000*000  3 14 0,0000000•000  3 15 0.«000020•000  3· 16 0,0000000•000  3 17
0,0000000*000  3 18 0,0000000•000  3 19 0,0000000•000 ·3 20 0, 000000*000  3 21 0,0000000•000· :3 22
O,noonnnO*nno  .3 21 0,0000000•000  3 24 0,0900000•000  8 29 0.· OCOOPO*000 8'26 O,0000000*000  3 27
0,0000000•000 1 28 0.00Q0000*000  3 29 0.0000000•000  3 30 O. OOOOgo•000  3 31 0,0000000•000· :3·32
0,0000000*000  ·3 33 0,0009000*000 3 34 0,0000000•004  3 35 0, 000000,000 3 36 0,0000000•000  3 ·37
O,O0OnnAn.Onn .3  R O,nno0000•000  r )0       0,01100000.000  3 40 0*°000000. 000  1 41 0.0000000*000  1 42
0.0000000*000 3 43 0,0000000*000 3 44 O,0000000•000  3 45 0, 000000*000 3 46 0,0000000•000 3 47

SCATTERING FOOM OROup 4
. :1

0,0000000+000  4 4 0,0000000•000  4 5 O.0000000*000  4 6 0.-000000•000 4, 7 0,0000000•000 '4· te
.j

W
-1



0,0000000+000  4 9 O,0000000-000 4 10 O,0000000•000 4 11 O, 000000•000  4 i2 O,0000000-000 413          -w
0,0000000+000 .4 14 0,0000000-000 4 15 0,0000000*000  4 16 0• 000000•000  4 17 0,0000000•000 4 18 00
0.0000000*000 ·4 19 4.noonnnn•nnn 4 2n nlnnononn•nnr 4 71 n, 000000IOOn  4 29 0*nnonono•nno , 23
0,0000000*000 4 24 O,0000000•000 4 25 6,0000000•060  4 26 1' 000000*000  4 27 0,0000000•000  4 28
0.0000000*000  4 29 0,0000000•000  4 30 0,0000000•000  4 31 0,·000000*000  4 32 0,0000000•000  4 33

-01-0-0 00.(10 *000 ·4 34 e,rn00000•000 4 3, 0,0000non•000 4 JA 0. 000000+009  d 37 0.0000000•000  4 38
0,00000000000  .4 39 3,0000000•000  4 40 0,0000000-000  4 41 0,·000000*000  4 42 0,0000000•000  4 43
0,0000000*000  4 44 0,0000000•000 4 45 0,0000000•000 4 46 0,-000000-000 4 47

SCATTERING FROM ·GROUP  5

0.0000000+000  5 5 n.oononno•nnn- 5 6 n,nnononn•000  4 7 n'.nonO06*000  5· R ObnnooonO•000  v  9
0,0000000*000  5 10 0,0000000-000  5 11 0,0000000•000  5 12. 3. 000000*000  5 13 0.0000000•000 5 14
0,0000000+000  5 15 0,0000000•000  5 16 0,0000000*000 5 17 n, 000000•000 5 18 0,0000000•000 5 19
0.0000000+000  5 20 ..annn000*onn 4 21 nsononnnn*noo  S 22 9, 000000'000  4' 23 0.0000000•000  6 24
0,0000000*0005 25 O,0000000-000 5 26 0,0000000*000 9 27 0,«'000000*000  5' 28 0,0000000•000  5 29
0,0000000*0009 30 C,0000000*000 5 31 0,0000000•008  5 32 0, 000000•000 5 33 0,0000000•000 5 34
0.000nnoo*000 ,9 35 o,finABOOO•Onn  9 lA n,Onoonoo.40  R 77 n, 000000*000  4 38 O,0000000•000 8 39
0,0000000-000 9 40 :,0000000*000  5 41 0,0000000•000  5 42 O. 000000*000 5 43 O,0000000•000  5 44
0,0000000*000  5 45 0,0000000•000 5 46 0,0000000•000  9 47

SCATTERING FROM GROUP  6

0.00000.0-0*000 ,6 6 8,0000000.Onn  6 7 r,ononnnn*nog  A 8 n.·0000qo•000  6 -0 0,0000000•000 6 10
0,0000000*000 6 11 0.0000000•000  6 12 0,0000000*000  6 13 0, :000090•000  6 14 0,0000000•000 6 15
0,0000000*000  ·6 16 0,0000000-000 6 17 0,0000000•000 6 18 0. 000000•000 6 19 0,0000000•000  6 20
0,000nnAn.000  .6 21 C,AnnooOD•000.-L-27 7,0000000•000  6 2, .. 000000.000 A 34 0.0000000.000 6 39
0,0000000+000  6 26 0,0000000•000 6 27 0,0000000*000  6 28 n. 000000•000  6 29 0,0000000•000  6 30
0,0000000*000 6 31 0,0000000-000  6 32 0,0000000*000 6 33 8.: 0:0000-000  6 34 0.0000000*000 6 35
0,0000000+000 .8 38 .:01190000•000--6-37 n,0000000•000  6 3R 0. 00000C.000 A 39 0,0000000-000  6 10
0,0000000*000 .6 41 :,0000000•000  6 42 0.0000000•000 6 43 O. ·000000•000 6 44 0,0000000.000  6 45
0,0000000+000  *6 46 0,0000000•000 6 47

SCATTERING FROM GROUP  7

O.0000000+000 '7 7 2,1850401•on*  7 8 4,4839714-n 02  7 9 1,9061099-001 7 10 1,T'RA'10.001  7 11
0,0000000+000 '7 12 4,9038342•002 7 13 4,5929341•002 7 14 3. 8462000002  7 15 1,1135251•002  7 16
1,5005349•002  7 17 1,0055333•002 7 18 6,1430539•003 7 19 3,7481736•003 7 20 2,2837612•003  7 21
1,39019Rgeon3  7 22 A,45+1814•00, 7 2/ 5,1198720.001 7 24 3.1225966-004 7 35 1.8068128-001  7 36
1,1514918•004  7 27 O.0000000*000 7 28 0.0000000•000 7 29 O, 000000•000  7 30 0,0000000•000  7 31
0,0000000*000 7 32 0,0000000-000 7 33 0,0000000•000  7 34 00.060000•000 7 35 0.0000000•000 7 36
0,noonnnn*nno ·7 :117 9,nno0000*000 7 1A 0,0000000*000 7 30 n.'000000*000  7 40 0.0000000*000 7 41
0,0000000+000 '7 42 0,0000000•000 7 43 C.0000000*000 7 44 0. 000000•000 7 45 0,0000000•000 7 46
0,0000000•000 '7 47

SCATTERING FROM GROUP  8

1,1706028•0n2  8 8 A,OSSA434-002  8 9 6 0<82979•002 8 10 2.1439624,001 A 11 3,1226473-001  8 12
1,5561016•001 8 13 1,0699694•001 8 14 O,0000000•000  8 15 1,1456251•002  8 16 1,5886951-002  8 17
9,7421673•003  e 18 5.9604380-003 8 19 3,6400319•003 8 20 2,2197203*003  8 21 1,3520397•003  8 22
8,927741<InnA  P 21 5.nn33508-004  A 24 3,0100160'•001 8 29 1.8472871,004 A 26 1.1218151-001  8 27
0,0000000+000  e 28 0,0000000•000 8 29 0.0000000•000 8 30 0.-000000•000  8 31 0,0000000*000  0 32
0,0000000*0008 33 0,0000000-000 8 34 0,0000000*005 8 35 0, JO0000•000  8 36 0,0000000•000  8 37
0,nnonnnO+OnO ·P QR 0,0000000*000  R re 0,0000000•001  8 40 0.'00009:+000  A 41 0.0000000.000 8 42
0,0000000*000  8 43 O,0000000•000 8 44 000000000*000 8 45 0. 000000•000 8 46 0,0000000•000 8 47

fCATTERING FOOM GROUP  9

1,2800983•001 '9 9 2.1270294-001 9 10 5,8378781•002 9 11 5,4947483•003  9 12 1,0557807•001  9 13
7,dR733,1•002 '9 14 1.4160487-001 9 15 7.793:625-002 1 16 3,6230883•002  9 17 2,21:0560.002 9 10
1,3583160•002  9 19 8,3195231•003 9 20 5,0051743•003 9 21 3,1031395,003 9 22 1,8911696•003  9 23
1,1513636•003  9 24 7,0039300-004 9 25 4,2978729•004 9 26 2,5871700•004  9 27 1,5714008•004 9 28



0,0000000+000  :9 29 0,0000000•000  9 30 0,0000000•000 9 31 4, 000000*000  9 32 0.0000000•000 9 33
0,0000000*000 19 34 0.0000000•000 9 35 0,0000000-000 9 36 0. 000000•000 9 37 0,0000000•000 9 38
O.ooonnoo*ono 'G 39 0,nnn0000•000 0 40 9,0000000*003  0 11 0. 0:OOOC•000  9 42 0.0000000.000 9 13
0,0000000*000 '9 44 0,0000000-000 9 45 0,0000000.000 9 46 a.·000000•000 9· 47

SCATTERINA FROM MROUP 10

3,3141523•001 10 10 2.5042053-001 10 11 1,3020693•001 10 12 1.8897463•003 10 13 0,0000000*000 10 14
0,noonnbn+Bno in 19 1,TA,1607-002 in 16 2.301'r18m002 10 17 1.4242106,002 10 18 9,7682521-003 10 19
5,38183706003 10 20 3,2951697.003 10 21 2,0139556o003 10 22 1.2284644•003 10 23 7,4854104•004 10 24
4,5565618•004 10 25 2,7715222•004 10 26 1,6847421-004 10 27 1. 236060,004 10 28 0,0000000*000 10 29
0.0000000*000 10 30 n,nonnooo•OnO lr, 31 n,nnoonon*noc to 12 ", 000000*009 10 33 0.0000000•000 10 34
P.0000000+000 10 35 0,0000000•000 10 36 0.0000000*000 10 37 9, 000000*000 10 38 0,0000000*000 10 39
8,0000000*000 10 40 O,0000000•000.10 41 0,00000000000 10 42 0.·000000*000 10 43 0,0000000*000 10 44
O,080,nnn.nno ln 4, 0,An00000•000 in 46 .80000no,•no: 10 47

SCATTERING FROM GROUP 11

3,2159241•001 11 11 2,2934504•001 11 12 1.2782357•001 11 13 8,2839297.002 11 14 0,0000000*000 11 15
0,0000000*000.11 16 0,0000000*000 11 17 0,0000000•000 11 18 O. OOOOOe*000 11 19 0,00000000000 11 20
0.00On000*000 11 21 n,nnonooo•Ono 11 29 ·n,nooono,•nOS 11 2, '. 990000•000 11 2A 0.0000000•000 11 25
0,0000000+000 11 26 0,0000000•000 11 27 6,00000000000 11 28 6. 000000•000 11-29 0,0000000*000 11-30
0,0000000+000 11 31 O,0000000•000 11 32 0.0000000*000 11 33 O, 000000*000 11 34 0,0000000•000 11 35
0,OO0nnon*Ono 11 16 d,nn00090•000 11 17 0,00001100*000 11 <R -. 210002 00C 11 39 0.0000000*000 11 40
0,0000000*000 11 41 0,0000000*000 11 42 0,0000000•000 11 43 5. 000000+000 11 44 0,0000000*000 it 45
0,0000000+000 11 46 0,0000000•000 11 47

SCATTERING FROM GROUP 12

2.6187027•001 12 12 9,972,043.onl 12 13 1,710A7n7-002 12 14 R,7T-l A67.002 12 15 6,3454082.002 17 16
9,6447202•003 12 17 0,0000000•000 12 18 1,8118813•004 12 19 0, 000000•000 12 20 0,0000000*000 12 21
0,0000000*000 12.22 0,0000000•000 12 23 0,0000000*000 12 24 9, 0:0000•000 12 25 0,0000000*000 12 26
O,noonnon*nno 12 '7 0, 000000•000 19 38 0,0002900*002 12 29 -. ]COOOC*000 19 3: 0.0000000*000 12 31
0,0000000*000 12 32 6,0000000•000 12 33 P.0000000•000 12 34 , 0:0000*000 12 35 0,0000000+000 12 36
0,0000000+000 12 37 0,0000000•000 12 38 0,0000000•000 12 39 , 000000*000 12 40 0,0000000-000 12 41
0,000nnon+ono 12 42 0,An00000•000 19 43 9,9n00000•000 12 44 ·:-.-04-000 0-40-0-42-45 -.....-....-0.,-0.040-04.0-*-0.0-0- 4-2-46-----·  --·-···--

0,0000000•000 i2 47

fcATTERING FROM· GAntlp 13

3,9433407•001 13 13 1,6585848-001 13 14 4,9487614„003 13 15 2.4330634.002 13 16 3,5360991-002 13 17
2,6150944,On, 1, 18 1,1&88947-002 11 10 4,7872H28''003 13 20 2,5443828.303 13 21 5,9619887-004 13 22  ----
3,6603592•004 13 23 2,2416281•004 13 24 1.3706110•004 13 25 n. 9-,0000*000 13 26 0.0000000•000 13 27
0,0000000*000 13 28 0.0000000•000 13 29 0,0000000*000 13 30 0. 000000•000 13·31 0,0000000*000 13 32
0.0008000*000 1:3 33 n.Annn000•000 11 14 n,ononnng•nno iT 35 , 0-003:*000 13 36 0.0nOnonO+Ono 13 37
0,0000000*000 <3 38 O.0000000•000 13 39 0,0000000*000 13 40 , 00000C*000 13 41 0,0000000+000 13 42
0,0000000+000 13 43 0,0000000*000 13 44 0,0009000•000 13 45 B. 6-0000•000 13 46 0*0000000•000 13 47

SCATTERING FROM GROUP 14

3.3731236•0nl 14 14 1,7832001-on, 14 19 R,R95A902-003 14 iA 2,7280603-003 14 17 2,5135018-004 id 18
9,40047296003 14 19 1.0083210„002 14 20 7,1837584•003 14 21 5,8436474„003 14 22 3,6216672-003 14 23
2,2241367•003 14 24 1,3623821•003 14 25 7,1509564•004 14 26 1.4751145.004 14 27 0.0000000*000 14 28
0,000nnon+000 94 29 :,nt'00000•000 14 AO 0,0000000*00: 14 31 0, 00OOOC•000 14 32 O.OBOOO00*000 15 33
0,0000000•000 14 34 0.0000000•000 14 35 0,0000000•000 14 36 6, 000000-000 14 37 0.0000000*000 14 38
O,0000000+000 14 39 0,0000000*000 14 40 0.0000000•000 14 41 1, JCDOOG*006 14 42 0,0000000*000 14 43
0,000nnon+000 14 44 n,fin00000*000 14 44 9,Ir.0-nO?*00- ld 46 . OLOOOC-000 la 17

SCATTERING FROM GROUP 15

2,8078801•001 15 15 1,7034313-001 15 16 2,4478194•002 15 17 1,6634778s003 15 18 1,2893030,003 15 19 D-8

7,1298646W004 15 20 O,0000000•000 15 21 0,0000000*000 15 22 0, 000000•000 15 23 0,0000000*000 15 24 t.0

\0



».
0,0000000*000 15 25 1,5118088-004 15 26 4,6317029•004 15 27 2,8234165.C 04 15 28 1,7192497,004 15.29
1,0459998•004 15 30 J.:060000*000 15 31 0.0000003*003 15 32 0, 05000C•000 15 33 0,0000000•000 15 34
.la..0.Q.lnflto.00.0.Q._15__35..... .. .0.,00:10.0.00*0.00.15 3A r,nmolnng*nno 14 37 a, 3-0000•000 15 IA O.nnOnono•000 14 IP
0,0000000+000 15 40 :,56'0000*000 15 41 0.0000000*000 15 42 ", 30000:•000 15 43 0,0000000*000 15 44
0,0000000*000 19 45 0,0000000•000 15 46 0.0000000*000 15 47

SCATTERING FROM GROUP 16

2.41166-40•0.91.,16 16 ..._1.3347346• 0 01..16_ 17...   _.__5*2 21161)02_16jLB__..._2.222866210.03.16-19-.     ....2.-1182807.=00.4.46-20.--
7,7150363•004 16 21 5,3178279-004 16 22 3,6513650. 004 16 23 2,3012643.004 16 24 1,4197307.004 16 25
0,0000000+000 16 26 0.00'0000•000 16 27 0,0000003*000 16 28 O, 060000*000 16 29 0,0000000*000 16 30
0.0_0.0000-0+000.16 31 C.:020 000*000 .16 .32 .--_--O.0 0-0 -00.0 2.*00.0... 1.6...33---... -I.f: I .ic·083&*000-46 34--. ...&,00%0000-* 0.00 1-6--35--··----
0,0000000+000 16 36 -,60:0000*000 16 37 0,0000000•000 16 38 A. 0:0000•000 16 39 0,0000000*000 16 40
0.0000000+000 le 41 (,60-0000*000 16 42 0.0000002*003 16 43 0. JCOO00•000 16 44 0,0000000*000 16 45

-Q.*.0-0.Q.ODED.*DO 0  16 46 -c.O U c O O D O *.000..16 -AL...__.--_.... -----__-_  ._---                                                                                                                      _.,-__..   ___-_

SCATTERING FROM GROUP 17

2,2203614•001 17 17 8,6520255-002 17 18 5.8487785•002 17 19 1,1328542,002 17 20 3.3635813•004 17 21
0,0000000+000 17 22 6.00.9000•000 17 23 0,0000000*006 17 24 0*'080000*000 17 25 1,0774960•004 17.26

lan Q.0.0 0 0 0 206.9 ..17. 27 .0 4· '1 0.0 0 0 0•0 0 0  .1 7.28_.  ..    ._.._.0..0.0.0 :O 0 i) I.O 0.:-1 Z -29...    ..._--..11.._-0 0% aBc *004.-11.30_... ...     . -0 .00 00000*0.04.-4131--  ·-
0,0000000*000 17 32 ..0090000•000 17 33 3,0000003*000 17 34 2, 000000-000 17 35 0,0000000+000 17 36
0,0000000+000 17 37 3,00(0000+000 17 38 0,0000000•000 17 39 0,· 030000•000 17 40 0,00000000000 17 41

150.9.Q.Q.0.20,0.0 0   .1 7 .4.2 . : ,0 0 0 0 0 0 0,0 0 0. .1 7. .4 3_ . .     .    _. J.,0.00 0.0.0 1 0-0 C .11   4.4. ._... ..... --0.0 . . .0 0.0 040 C aL. 1 7...45.-.-_.    ·.- _.0.00.G O-0 0.0.* G O 0 .   1 1...46 . ---...
0,0000000*000 17 47

ECAT.TERING_ER.OM..GROUR...18_..

2,0004544•001 le 18 6,6962741-002 18 19 3,5412103-002 18 20 2,8872308.002 18 21 4,9831611•003 18 22
2...04155159.00 3. 12 23 „.0000000*000.18_24__ ...0-0.00 0 10.0.8 4.04* .18.-25.--        .--...0.... 0 50004*.0 0 0-·18-26....   . - . -   . .0-,DnOOO.00*0 0-0.1 8·  2-7. .- .---·
0,0000000+000 18 28 -,0000000•000 18 29 3,800500:•000 18 30 3, 0:0060•000 18 31 0.0000000*000 18 32
0,0000000+000 18 33 0.0090000*000 18 34 9.0000009*OOS 18 35 1.-CrOOOC•000 18 36 0,0000000-000 18 37
-9·,0000.000.*.0.00.le 38 . C..0.[160000•000 _18...32. ...   3 ..0 1]D.dO 0.0.*0.0.0_.18 .  40......      .--.8...: J C O O O C*0 0 0   .1-8-·.41-..   .....·- --.0,-00.000·00*00·0-·4.8-42----·-·
0,0000000+000 le 43 9.0050000*000 18 44 0,0000000*000 18 45 6, 60000:*000 18 46 0,0000000*000 18 47

.S.CAUER1NG.F:ROM_.GROUP..19...

1,7580384•001 19 19 8.3856811-002 19 20 2,9747557•003 19 21 1.8925077,002 19 22 1,2908635•002 19 23
15819)20•003.19 .24 1,4480433•003.19.25. . -9 .-0 14 C.4 4 0,004-19··26.-. -.,- .5.5862044.0 0-4--1 9·-2 7---·.--· -lr, 68630 73•00-4--19-·-28-·----
0,0000000*000.19 29 ,'.:01:0000•000 19 30 0.0800009 *000 19 31 6. 030040*000 19 32 0,0000000*000 19 33
0,0000000+000 15 34 ·„000000*000 19 35 8,0000000*000 19 36 0. CGOOOC+000 19 37 0,0000000*000 19 38
-0,0000000+000.19 39 .0.ZO':0000*000:19.AO__ .5,00000.00.*-08·0·19·   41    ...        ..11,  ..080.000*00,0--19·-42·.--------0-rO 0-0,00,0,0*04,0--14-43·--·

0,0000000+000 15 44 ;.000080*000 19 45 0.0000009*000 19 46 0. 000000•000 19 47

SCATTERING FROM GROUP. 20

1,4852481•001 20 20 1.5536247.001 20.21 0,3 00000*000 20 22 8. 000000*000 20 23 5,7325954.003 20 24
5,2016148•003 20 25 3.0646744,003 20 26 --1,9098981*003 ·20 21 -- -·   8,6793904,004   20-28--·   ···---··21·72-21-516-004·-20·-2-9--.
1,6693123•004 20 30 1.<.213354-004 20 31 0.0000000*000 20 32 9. 000000*000 20 33 0.0000000•000 20 34
0,0000000*000.20 35 J.6000000•000 20 36 51'GoO 3000*002 20 37 '. 08000:*000 20 38 0,0000000•000 20 39
0- .0 0 0 0 0 0 0*0 0 0    2 0 4 0 ..Ct:.0000*000 20.41 . J..00.00000*000 20 42..... .-i;.·-00,0000•000···20„ 43. 4.·0·000000·• 0,0-0·-2,0 -·44-·
0,0000000+000 20 45 .,0690000•000 20 46 0.0000000•000 20 47

SCATTERING.FROM. GROUP 21

1,1530689•001 21 21 1,3180890n001 21 22 3,0000000*000 21 23 c. Ccoooc*000 21 24 0,0000000*000 21 25
-0.0000000_*.000_21 26 .,0060000*000 21 27 6,9 8 7 4 1 1 8,-0 0 4 2-1 . ..28 -- .   · - 9,3 9,9 0 9 9 • 0 04 .21-·2-9-- -- --5,-7.U 93 i-8 -·0 0 4· - 21-·-3 0- ·----

3,5445980-004 21 31 2,16937,4.004 21 32 1,3251855•004 21 33 0.'000000*000 21 34 0,0000000•000 21 35
0,0000000+000 21 36 0.-CLOODO+000 21 37 3,0000003*005 21 38 0. 040000•000 '21 39 0,0000000*000'21 40
0,00.00000+000 21 41 ..6.0000*,000 .21 42· (, 0.60 0 0,0 0-*004 -21,-43---·-     .-·-8.,- -0.00·000 •00·0· --31--44----- ----0,0·0·00·04·0*000--2·1 -·45· ·  ·---

0,0000000*000 21 46 ,•0000000*000 21 47



SCATTERING FROM GROUP 22

7,5997nl8inn2 2: 1 1,A462734-001 29 23 O.CC00002•008 22 24 9. J¢0000*000 22 25 0.0000000*000 22 26
0,000'0000+000 22 27 O,0000000•000:22 28 0.0000000*000 22 29 0,··000000*000 22 30 0,0000000*000 22·31
0,0000000*000 22 32 0.0000000•000 22 33 0,0000000•000 22 34 0.-000000*000 22 35 0,0000000•000'22 36
0,O0OnnOn•nno·21 37 0,Anooo0O•000 29 38 0,O0qOO0D•OOC 22 39 0..COODOC*OOC' 22 4C 0,0000000•000 22 11
0,0000000*00022 42 0,00000000000'22 43 8'BCOOO00*000 22 44 0. 000000•000· 22. 45 0,0000000•000 22 46
0,0000000*000 22 47

SCATTERING FROM GROUP 23

2.7170481•002 23 23 1,7977119.001 '23 24 2,1Q11495.002 23 25 0. 020000•000 23 26 0.0n00000.000 23 27
0,0000000+000 23 28 0,0000000•000 23 29 0,0000000•000·23 30 0,.000000•000 23 31 0,0000000*000 23 32
0,0000000+000 23 33 0.0000000•000.23 34· 0,0000000*000 23 35 0. 000000*000 23 36 0,0000000*000 23 37
olononnon*nno ·23 ER o,An<,0000•000 91 30 1,Qnoonoo*00( 37 An n, CCOOOC*OOC 21 11 ·0.0000000'000 23 42
0,0000000*000·23 43 0,0000000•000 23 44 0.0000000*000 23 45 0,·000000*000 23 46 0,0000000*000 23 47

SCATTERING FROM nROUP 24

0,0000000+000 24 24 1,4224109-001'24 25 7,7380645•002 24 26 O,-O000Ob•000 24 27 '0,0000000*000 24 28
0,nnonnon*nnn 24 29 0,0000000*000 24 ro 0,0009903-003 24 31 9.-:COOOC-000 24 32 0,0000000-000 24 33
0,0000000+000 24 34 0,00000006000 24 35 0,0000:05*000 24 36 0.-060000•000 24 37 0,0000000•000 24 38
0,0000000+000 24 39 0,0000000•000:24 40 0.0000000*000 24 41 0,·.COODOC*000 24 42 0,0000000•000 24 43
0,ononnoo*000___24 44 0,0000000*000 24 45 0,0000000*00: 24 4A 0.-OCOOOC*000 24·17

SCATTERING FROM GROUP 25

0,0000000+000 25 25 6,8256670-002 25 26 1,2729522•001.25 27 1,51537758002 25' 28 0,0000000*000 25 29
0,0000000*000'25'30 O.0000000•000·25 31 0,0000000*000 25 32 0,"000000•000 25' 33 0,0000000-000'25 34
0.0000000+000 25 35 0,nnnOOoo•000 95 3A B,080:noo•nOO 2S 37 ., 000000*000 25 'A 0..0000000•000 ·25 39
0,0000000+000 25 40 0,00000'00-000 25 41 0,0000000•000 25 42 1.-00000C•000 ·25 43 0,0000000•000 25 44
0,0000000+000 25 45 0,0000000*000 25 46 0,0000000•000 25 47

SCATTERING FROM GROUP 26

0.0000000+000 26 26 8,An-(inono•000 26 27 1,7180017•001 2A 28 A,0065379•002 26 29 2.8917707„003 36 30
0,0000000+000 26 31 0.0000000*000 26 32 0,0000000•OOC 26 33 0,··000000•000 26,34 0,0000000*000 26 35
0,0000000+000 26 36 O,0000000•000 26 37 0,0000000•000 26 38 0. 360000*000 26 39 0,0000000•000 26 40
O,0oonnon*nno 26 41 2,2knoOOO*000 ?6 42 n,onlono..000 2A Ar 9. CrOOO: 000 2* 44 0.0000000-000 26 45
0,0000000*000 26 46 O.0000000•000 26 47

SCATTERING FROM GROUP 27

0,0000000*00027 27 0.0000000•000 27 28 0,0000000•000 27 29 7.7350771,002 27 30 5,4614511•002 27 31
2,40011160nn2·97 12 3,0000000•000 27 rj 9,0000000•002 27 3A 2.·010000+000 29'35 0.0000000+000 27 36
0,0000000*000 27 37 0.0000000•000 27 38 0,0000000*000 27 39 0. 000000•000 27 40 0,0000000•000 27' 41
0,0000000+000 27 42 0,0000000•00027 43 0,0000009•000 27 44 0, 000000*000 27 45 0,0000000•000 27 46
0,nnonono*onn·27 47

SCATTERING FROM GROUP 28

0,0000000+000 26 28 0.0000000•000 28 29 0.0000000•000 28 30 O.' 000060-000 28· 31 1,7151607•002 28 32
3,3328489•002 28 33 2.3511746,002 28 34 1,5719731•002 28 35 9,5367773e003 28 36 2,6181758•003 28 37
0,nnonnon+Ono MP 3R 0,0(„0000•000 '2A 19 9,0000002•003 28 40 0.-000090*000 2R 41 0.0000000*000 '28 42
0,0000000+000 28 43 0,0000000*000 28 44 0,0000000•000 28 45 0.0000000•000 28 46 0.0000000*000 28 47

SCATTERING FRUM ARRUP 29

0,0000000+000 29 29 0,0000000•000 29 30 0'0000000*000 29 31 0.:000000•000 29' 32 0,0000000*000·29 33
n,Onnoono•OOn 2C 14 O.0000000*000 20 35 0.0000000•OOD 29 36 1.'651151.003 20 37 4,5018546•003 29 38    --
2,7323324•003 29 39 1.6572434•003 29 40 1,0051689•003 29 41 6.:966576,004«29 42 3,6978099,004 29 43
2,2428354•004,29 44 1,3603482.004 29 45 0,0000000•000 29 46 0.''OGOOOG•000 29 47

'-



SCATTERING FROM GROUP 30

0,00000004000 30 30 0,0000000•000 30 31 0.0000000•000 30 32 q, 000 OOC•900 30 33 0,0000000+000 30 34
0,0000000*000 30 35 0,0000000•000 30 36 0,0000000*000 30 37 :. 3"0000•000 30 38 0.0000000•000 38 39
0.0000000*000 30 40 A,nononno•Onn.,rn 41 n,nnononn*nn] 30 42 4, 3"0000•000 30 43. 0.0000000+000 30 44
0,0000000*000 30 45 0,0000000•000 30 46 0,0000000*000 30 47

SCATTFRINA PROM AROUP 31

0,0000000*000 31 31 0,0000000•000.31 32 0,0000000•008 31 33 1, 210000*000 31 34 0,0000000*000 31 35
O,OOOOnOn+000 :31 36 9,8006000•Onn 31 37 n,Onoonon.000 31 AR .___--_4.-_0:OODG•OOO 31 39 0,0000000*000 31 40
0.0000000+000 ·31 41 0,0000000•000 31 42 O.000000(•000 31 43 6. 2-OOOC•COC 31 44 0,0000000*000 31 45
0,0000000+000 31 46 0,0000000•000 31 47

SCATTERING FROM GROUP 32

0.0000000*000·32 32 n.ooonnno*nno:32 33 n,nnononp•Onn :11, rl n , 7 0000•000  2 .35__ 0,0000000*000 32. 36
0.0000000*000'32 37 0,0000000•000,32 38 0,0000000•000 32 39 2, Oc0000*000 32 40 0,00000000000 32 41
0,0000000*000,32 42 0.0000000•000:32 43 0,0000000•000 32 44 1, :COOOC•000 32 45 0,0000000•000 32 46
0.0000000*000 :32 47

SCATTERING FROM GROUP 33

0.0000000*000,33 33 6,0066000•000 33 34 0,0000000*000 33 35 0, ODOODC*000 33 36 O,0000000*000 33 37
0,0000000*000 33 38 0,0000000*000 33 39 0.0000000•000 33 40 0, 030000•000 33 41 0,0000000•000 33 42
O.0000000*000 33 43 o,nonnono*Ono.11 44 n,nnoonnn*no: 31 AS 4, 030000•OOC 3 1 46.-- OrO·000000*00*--33-47

SCATTERING FROM.GROUP 34

0,0000000+000 34 34 0.0000000•000 34 35 0,0000000*006 34 36 2, 000000*000 34 37 0,0000000•000 34 38
0,0000000*000 34 39 2.0000000•000 34 40 0,0000000•000 34 41 0, 030000*000 34 42 0,0000000*000 34 43
0.0000000+000 Q# 84 0,nnn0000•Ono 14 44 0,nnoonon•noo id AA 0. 000000+000 34 47----

SCATTERING FROM GROUP 35

0,0000000*000 ·35 35 0.0000000*000 35 36 O,006000:•008 35 37 0, 000000•000 35 38 0.0000000*000 39 39
0,0000000+000 :39 40 0.0000000•000 35 41 0,0000000*005 35 42 0, 000000•000 35 43 0,0000000•000 35 44
0.000noon*000 :,5 45 n,nnnn000•onn rf 46 n,On0nrnn*noo 34 47

SCATTERING FROM GROUP 36

0,0000000+000 ·36 36 O.0000000•000.36 37 O.0080000•000 36 38 0. :00000•000 36 39 0,0000000•000 36 40
0,0000000*000 36 41 0,0000000•000 36 42 0.0000000*000 36 43 0, 000000•000 36 44 0,0000000•000 36 45
0.0000000+000 36 46 n.nonnann*nno.36 47

SCATTERING FROM GROUP 37

0,0000000*000·37 37 0,00q0000•000 37 38· 0,0000000*000 37 39 5. 000000•000 37 40 0.0000000*000 37 41
0,0000000+000.37 42 0,0000000-000 37 43 0,0000000*000 37 44 8, 00000:•000 37 45 0,0000000*000 37 46
0.0000000*000 .37 47                                                                                             .  --I---.-

SCATTERING FROM GROUP 38

0,0000000*000 ·38 38 0.0000000•000'38 39 0,0000000•000 38 40 3, :0000:•000 38 41 0.0000000•000 38 42
0,0000000*000:38 43 0.0000000*000:38 44 0,0000000•006 38 45 6, 000000•000 38 46 0,0000000•000 38 47

--...  .....     .......  ..........

SCATTERING FROM GROUP 39

O,ooonnon*000.39 39 d,Annpooo•000 10 4n 0,on0O0O4*00C 30 *1 0. 000000-000 39 42. - -0-,000·0000*00.0-39.- 43 --

0,0000000+000 39 44 0,0000000•000,39 45 0,0000000•000 39 46 0. :000000•000 39 47



SCATTERING FROM GROUP 40

0.0000000*000 40 40 n.2.npnoon•nnn 40 41 1,nnoonna*nO* 4n 42 P ,  ·0·30080*0.0.0  40. 43....    - ....0,0.000000*000.-40., 44--·
0,0000000+000·40 45 0,0000000*000 40 46 0,0000000•000 40 47

SCATTERINA FROM GROUP 41

0,0000000+000-41 41 8.0000000•000 41 42 0,0000003•000 41 43 0,:0000OC•000.41.44 0,0000000-000 41 45
0,noonnon*nno 41 46

-

0,nno0000*000 Al 47

SCATTERING FROM GROUP 42

0,0000000+000 42 42 0.0000000*000 42 43 0,0000000*OOC 42 44 0, 300000•000 42 45 O,0000000•000 42 46
0,0000000*000 42 47

-  -....... .........

SCATTERING FROM GROUP 43

O.000'0000+000 43 43 n,nonnono•OnO 4,3 44 9,nnonrinn*nOS 4T 45 1, 000000.000 43 AA 0.On 0 0 0110·*00.0--43.-.47.-,.-

SCATTERING FROM GROUP 44

0,0000000+000 44 44 0,0000000*000 44 45 0,0000009•008 44 46 9, 000000•000 44 47

SMATTERINA FQOM AROUP 45

0,0#00000+000 45 45 0.0000000*000 45 46 0.0000000*000 45 47

SCATTERING FROM GROUP 46

0.0000000+000 46 46 4,nononon*Onn 46 47

SCATTERING FROM GROUP 47
- d.-. ..  ..

0,0000000*000 47 47

T IME·  SEENY'  IN_ERD.GRAM_AREA-N.Q.....9....WAS......4..05.9*00 0 SECONDS__._

IIME SPENT' 11-P.RDGRAM...AREAL.N.0.....8_..WAS..--1.-9.009-0.02SECOND.S.             -_._...-

lI.ttE.SEENI_lN..PRO.GRA M .AREA.-NO:_.8.-.W.AS...._..2.. 7.oe,-002SECONDS__._-_._-..   -_- __._

STATISTICAL SCATTERTNG

SCATTERING FROM GROUP  1

3,76529934005 .1 1 4,5933728.004  1 2 2,9621865•003  1 3 1.15310655002  1 4 3.0107464.002 1 5
5,7348534•002 .1 .6 8,5206850•002  1 7 1,0413922.001  1 8 1.,919794e001  1 9 1,0155309.001' 1 10
8,5979724ann2 1 11 6,764425&.002 1 12 5,025Aw 70•002 1 1X 3,5702943.002 -1:.1-4 --2.44.94992.0-02--1--1-5--
1,6354423w002  1 16 1,0690110•002  1 17 6,8730581.003 1 18 4,3623789,003 1 19 2,7411811•003 1 20
1,7090549•003 .1 21' 1.0590799.003 1 22 6,5319148-004  1 23 4,.137201.004 1 24 2,4592536-004 1 25
1,50343702004 1 96 9,1750721.005 1 97 5,501FH46-005  1 28 2. 02000:*000  1 29 0.0000000.000 1 30
0,0000000+000 .1 31 0,0000000*000  1 32 0,0000000*000 1 33· 0,«C:0000+000 1· 34 0.0000000*000 1 35
0,0000000+000  1 36 0,0000000*000 1 37 4,9080000*000  1 38 0.:·000000*000 1 39 0,0000000-000 i 40
0,OnnOOno*000 1 41 0.2009000•000  1 42 :.8000000.000 1 13 c.':3000(*COO 1 41 0.0000000+000 1 45
0,0000000+000 .1 46 0,0000000*000 1 47 »-

4.
W



+.
SCATTERING RROM GROUP  2

2.1540820•004 (2 2 1.89 7382.nn3  2 3 9,)95197Asnop  2 4 2,97949AA.002  2 5 ....--6,6004.9279-0.02..2.-.6-
1,1056686•001 '2 7 1,4848874•001  2 8 1,6764472•001  2 9 1,6519650,001 2: 10 1,4633884.001 2 11
1,1927595•001 '2 12 9,1094618.002. 2 13 6.6126492•002  2 14 4.6136842.002 2 15 3,1210245•002 2 162.0610129§002 2 17 1.3358919.002  2 18 8,5304919*003 2 19 5,TAA,651.003 2 20 3,3798663,0.03.-.2--2.1..
2,0950206•003 '2 22 1,2950681-003 2 23 7,9720899•004 2 24 4,8913705,004  2 25 2.9935181'•004 2 261,8283982•004 '2 27 1.1150354•004  2 28 0,0000000•000  2 29 0.·000000*000  2 30 O,0000000*000 2 31
0.0000000+000 12 32 11.nononnn•nnn 2 33 n,nnonnnn*nno 9 r 4 1, 0/000:*000 2  15.......  ..-...0.,ODOO.Ono*.GOO  .-2..36...  .
0,0000000*000 '2 37 0,0000000*000  2 38 0,0000000*000 2 39 A. 000000•000  2 40 O,0000000+000 2 41
0,0000000+000 '2 42 0,0000000•000 2 43 0,0000000•000 2 44· O. 000000•000 2 45 O,0000000-000 2 46
0.0000000*000 :2 47

SCATTERING FROM GROUP  3

8,3307802•004  3  3 5,4193447•003  3 4 2,1241959•002  3  5 5.5765737e002  3 6 1,0667965-001  3  7
1,5903842•001 33 8 1,9489235•001  3 9 2,0478526•001  3 10 1.90758915001 3 11 1,6171150-001 3 12
1,2739269•onl :3 41 9,46R7647-002  3 14 6,7110302-002 3 15 4 . 62:192.98.002·- - 3--16 --·. -·· ·· -3 FO 858733.002- - 3..172,0176684•002 .3 18 1,2975224.002  3 19 8,2369041•003 3 20 5.17651395003  3 21 3,2277632•003 3 22
2,0003692•003 :3 23 1,2338145•003 3 24 7,9810021•004 1 25 4.6457018m004  3 26 2,8401864.004 3 27
1.7333,88•nn4 :3 28 1,05AYArd.004 T 20 0,0000009*000  r In 0. '  C:·OOQC•004-....3:.31.--·-. -

-·-- 0.0 0 0 0 0 0 0*0 0 0- · - -3   320,0000000+000 ;3 33 0,0000000-000  3 34 0,0000000•000  3 35 O. 000000*000  3 36 O,0000000*000 3 37
0,0000000+000 .3 38 0,0000000•000  3 39 0.0000000•000  3 40 6, 00000(-000 3 41 O,0000000•000 3 42
0,Ononnn11*nno ,3 43 9,nn00000•000 , 44 0*0009009*00: 7 44 3. 3:0000*000 r 46 0·,00-0,00·00·*000-· 3    47  -*-     -    --

SCATTERING FROM GROUP  4

2.21505946003 ·4 4 1,0820247-002  4 5 3,3807876•002  4  6 7.4198933e002  4 7 1,2325183,001  4  8
1,6443367•001 ;4 9 1,8468628-001 4 10 1,8125136•001 4 11 1,60051530001  4 12 1,3012910.001 4 139.91909252002 .4 14 7.1894771-nn2 4 15 5.fi1O22nA-009  4 16 r.38&1507.009 4 47 2-7344882-002.-4.18
1,4473070•002 14 19 9,2393005•003  4 20 5,8318352•003 4 21 3,6487500.003 4 22 2,2672601•003 4 23
1,4013153•003  4 24 8,6250410.004 4 25 5,2914800•004  4 26 3,23813940004 4 27 1,9776934•004  4 281.2060248•004 4 29 n.nonnnnn•nno 4 30 n.nnonnon•noe 4 /1 O,· 000000*000   0.32.  -......0,0000000:•00.0..4.33.-.-·-   ---
0,0000000+000 ;4 34 0.0000000•000  4 35 O,0000000*006 4 36 9.-000000*000 4 37 O,0000000*000 4 38
0,00000004000 '4 39 0,0000000•000 4 40 0.00000Oe•000  4 41 0.,000000*000 4 42 0,0000000*000 4 43
O,ooonnon*ono cd 44 O,nn90000*000  4 45 0,0000000*000 4 46 O.'cooodo.000 4 47

SCATTERING FROM GROVP ·5

5,0893891•003  .5 .5 1.9145912•002  5 6 4,8657533•002  5 7 9..728869.002  5 8 le3256158,001  5  9
1,59897418001 ;5 10 1,6594387•001  5 11 1,5308514•001  5 12 1,28793549001 5 13 1,0082938.001 5 147,4621'ISA•002 :5 45 5,2A55601'002  5 16 3,6177566•'002   17 2.4110376,002 4 18 1.5737385-002 5  19 -·-- - ·  --1,0106913•002 1 20 6,4093855-003  5 21 4,0247432•003  5 22 2,5080058.003  5 23 1.5535444.003 5 24
9,5784933@004 ;9 25 5,8843173.004 5 26 3.6048934•004  5 27 2,20335890004 5 28 1.3444919•004 5 29
8.1931579•on5  5 30 9,nnbooOO•000  4 11 0,onoon00•000  5 32 0. 000000.000 4 33  -·-·-.O,-0000000*0-00.·- 5 34..
0,0000000+000 ;5 35 O,0000000-000  5 36 0,0000000*000  5 37 O.,050000*000  5 38 0,0000000*000 5 39
0,0000000+000 '5 40 0.0000000•000 5 41 0,0000000•000  5 42 .. JOOO00*000 5 43 0,0000000*000 5 44
O,nnonnnO*ono  .6 49 0,nn000O0•000 9 46 0,0000000*000 5 47

SCATTERING FAOM GROUP  6

1,2242397•002 ·6 6 3,5101115•002  6 7 7,1984315•002  6 8 1.1335250,001  6 9 1.4500930-001  6 10
1,5759386•001  6 Ll 1,5072548•001 6 12 1,3043837•001 6 13 1.0439380,001  6 14 7.8600827-002 6 155,6428253•ofl2 ,6 16 3190_2'A*64 042-6_11 2+6224*21-9-0-0-2 6 18 1.7226349-002 6-1-9-- ----'    1,11181.97.002·--6-20-    --- - --
7,0780i68•003 ·6 21 4,4580180•003  6 22 2,7845276•003 6 23 1,727988C,003 6 24 1.0669223-003 6 25
6,5616559•004  6 26 4,0231010-004  6 27 2,4607656•004  6 28 1,50234935004  6 29 9,1588586,005 6 30
0 .0 0 0 n o o n*0 0 0·6  _aL______.+OIl-----*n „--£-12- 0+0-00-0-0-0.0-*-0-0.0    A  .  1 '. 0 00000*COO  A 34 0.00000.00*000...6 ·35----- .--·--
0,0000000+000 ·6 36 0,0000000•000  6 37 O,0000000•000  6 38 A. 000000*000 6 39 0.0000000*000 6 40
0,0000000+000  ·6 41 C,0000000•000 6 42 0,0000000*000 6 43 O, 000000*000  6 44 0.0000000*000 6 45
0,nnonnnO*Oon .0 dA 0,000b000•000   A  47                                                                                                            - --"--.'-'-.----

SCATTERING FROM GROUP  7



1,2362745•002  7 7 ·2,7342086o002  7 8 4,9693669•002  7 9 6,1251895•002  7 10 6,9053277•002  7 11
6.7967r79•On 2  7 12 6,Offs.078.00?  7 18 4,80962'6•002 7 14 3.7399579•002  ' 15 2.7137206-002  7 16
1,8927520•002 '7 17 1.2800616•002  7 18 8,4513676•003  7 19 5.47626460003  7 20 3,4970280•003 7 21
2,2078594•003  7 22 1,3816339•003 7 23 8,5864697•004 7 24 5,3076146,004  7 25 3,2671098-004 7 26
2.0045191•004 '7 27 1.2267394.004 7 28 7,492A272•005  7 29 4,560,A188005 7 rn n:noonono-000  7 11
0,0000000*000 '7 32 0.0000000•000  7 33 0.0060000*000  7 34 O,0000000•000  7 35 O,00000000000  7 36
0,0000000+000 '7 37 0,0000000•000 7 38 0,0000000*000 7 39 0, 000000*000 7 40 0,0000000•000 7 410.0000000*000 1 42 n.00Onnmn•nno  7 43 n.nonnonn•ono  7 44 n,enon000.000 7 14 n:nnonono.nno  7 46
0,0000000*000 '7 47

SCATTERING PROM GROUP  8

0,0000000*000 18 8 O.0000000•000  8 9 0,0000000•000  8 10 0. 000060•000  8 il 0,0000000*000  8 12
0,000nnon+000  •8 13 9,nnn0090*0On  R 14 n,nnFonoo•000  A 14 0. 00000(-000 A 16 0.0000000-000 8 17
0,0000000*000 '8 18 O.0000000*000  8 19 0.0000000•000  8 20 0. 000000•000 8 21 0,0000000•000  8 22
0,0000000+000 ,8 23 9,0000000•000 8 24· O,0000000*000  8 25 0, 000000•000 8 26 0,0000000-000 8 27
L_0000000*000 t_28 0,ononono•Onn  A 29 n,nnoonno•noc  A rn 0, 090000•000  A 31 0.0000000*000  8 32
0,0000000+000 8 33 O.0000000•000  8 34 0,0000000•000  8 35 0. 000000*000 8 36 0,0000000•000 8 37
O,0000000*000 .e 38 0,0000000•000  8 39 0,0000000•000  8 40 0, 000000•000 8 41 0,0000000*000 8 42
WOORBOO+000 ;E_*3 B.AnnnOnoionn 8 44 A,nnoonno•nno A 45 .* 900000'000 A 46 O.On00000•000  8 47

SCATTERING FROM GROUP  9

0,0000000+000  '9 9 O,0000000•000  9 10 0.0000000*000  9 11 O. 000000*000  9· i2 0,0000000.000 9 13
0,0000000+000 '9 14 0,0000000•000  9 15 0,0000000•000  9 16 0. 060060•000  9 17 0.0000000•000 9 18
0,Ononnnn*nnn ,6 10 c,noon000•009--.9.20......f,-0-0-00009•00: 0 21 .. C:00::*000 0 22 ·0,09(000(*000 ' '9 23
0,0000000+000 1 24 0.0000000•000 9 25 0,0000000*000  9 26 0. 000000*000 9 27 0.0000000•000 9 28
0,0000000+000 'G 29 0,0000000•000  9 30 0,0000000•000  9 31 0, 000000*000  9 32 0,0000000•000 9 33
0,nnonnon+Ano ,6 34

n,n n O Q 0 0 0*0 0 0_1_151......414%40002*000938 0. 00000C.000 9 37 0.0000000.000  9 38
0,0000000*000 '9 39 0,0000000*000  9 40 0,0000000*000  9 41 0,"000000•000  9 42 0,0000000*000 9 43
0,0000000+000 '9.44 O.0000000•000  9 45 0,0000000*000 9 46 0,-000000•000 9 47

SCATTERING FROM GROUP 10

0.0000000+000 1-0 10 n,nonnoon.onn 1.n 11 n,nnoonor#*nod in 19 .• 000000•600 10 13 O.On00000•000 10 14
0,0000000+000 10 15 0.0000000•000 10 16 0.000Q000*000 10 17 00'OJOO00*000 10 18 0,0000000-000·10 19
0,0000000+000 10 20 Q,0000000*000 10 21 0,0000000*000 10 22 0.'000000•000 10 23 0,0000000•000 10 24
0.0..000000+000_10 25 n,nnonnAn•nnO ln PA n,nnoonnn*noc in 27 '..1900000•006 10 28 1.040 040*000 :0 29
0,0000000+000 10 30 0,0000000-000 10 31 0,0000000*000 10 32 0, 000000*000 10 33 0,0000000•000 10 34
0,0000000+000 10 35 6.0000000•000-10 36 0,0000000*000 10 37 0.·000090*000 10 38 0,0000000•000 10 39
0 I OD DlLLLUUU-J£ 40 0:0000000*000 10 41 n'9000800*002 10 12 o. CCOOCC-000 10 43 0,0000000-000 10 11
0,0000000+000 10 45 0,0000000-000 10 46 0,0000000*000 10 47

SrATTERINA FROM nRRUP il

0,0000000*000.11 11 6.0000000•000 11 12 0,000°000•000 11 13 0,"000080*000 11 i4 0,0000000*000 11 15
0,00000no*non 11 16 O.0000000*000 11-17 0.0000000*000 11 18 9, 2:000:+COC 11 *9 0.0000000*000 11 20
0,0000000*000 11 21 0,0000000•000 11 22 0,0000000•000 11 23 0.     0 0 0 0 0 0*0 0'0    1 1 2 4 0,0000000*000 11 25
0,0000000*000 11 26 0,0000000*000 11 27 0.0000000*000 11 28 0., 000000*000 11' 29 0,0000000*000 11 30
O,ononnnn*nnn 11 vi c,nnOOO00*000 14. .12 0,0000009•00: 11 38 9. OSOOOC-000 11'34 0.0000000'000 11 35
0,0000000+000 11 36 9,0000000*000 11 37 0,0000000*000 11 38 0, 000000*000 11: 39 0,0000000*000 11 40.
0,0000000+000 11 41 0.0000000•000 11 42 0.0000000*000 11 43 O,'000000•000 11 44 0,0000000*000 11 45
0,nnonnon•000 11 46 0,On00000•000 11 47

SCATTERING FROM GROUP 12

0,0000000+000 12 12 0.0000000*000 12 13 0.0000000*000 12 14 0. OCOOOG*COO 12 15 0,0000000•000 12 16
0,0000000+000 12 17 0.0000000•000 12 18 0,0000000*000 12 19 9.' 000000*000 12 20 0,0000000*000 12 21
n,nno0000+Oon 19 22 0,0000000•000 12 23 0,0000000•002 il 24 C. 00000:-000 19 25 0,0000000-000 12 26
0,0000000+000 12 27 0,0000000•000 12 28 0,0000000*000 12 29 0,2000000•000 12 30 0,0000000•000 12 31
0,0000000+000 12 32 0,0000000*000 12 33 0•0000000*000 12 34 0. 000080•000 12 35 0.0000000*000 12 36 +.

4
in



».
0,0000000+000 12 37 0,0000000•000 12 38 0,0000000•000 12 39 0,L,000000*000 12 40 0,0000000*000 12 41                4
0,0000000*000 12 42 0,0000000•000 12 43 0,0000000*000 12 44 0.'000000*000 12 45 0,0000000•000 12 46 C\
0.0000000*000 12 47

SCATTERING FROM GROUP 13

0,0000000+000 13 13 0,0060000•000 13 14 O,0000000*006.13 15 6."000020•000 13 16 O,0000000•000 13 17
0,0000000*000 13 18 0,0000000•000 13 19 0.0000000*006 13 20 0,1000000•000 13 21 0,0000000*000 13 22
0.0000000+000 13 23 0.00 0000*On# 1.,r 24 nonnonnon•_0_11_25_  26 0•0000000*000 13 27
0,0000000*000 13 28 O,0000000•000 13 29 0,0000000*000 13 30 O.6000000•000 13 31 0,0000000•000 13 32
0,0000000+000 13 33 0,0000000•000 13 34 8,0000000*000 13 35 0,-000020*000 13 36 0,0000000*000 13 37
0.0000000+000 13 38 0,Connono•Onn 13 39 A,Ononno:i•noo 11 do A :  090000*000  13 Al 0.0000000*000 13 42
0,0000000*000 13 43 O,0000000*000 13 44 0,0000000•000 13 45 O. 000080-000.13 46 0,0000000•000 13 47

SRATTER1Nn FROM ARMUP 14

0,0000000+000 14 14 000000000*000.14 15 0,0000000•006 14 16 0,:000080•000 14 17 0,0000000•000 14 18
0,000nonn+000 14 19 „:An000O0•9On 14 20 n 0009000*000 la 21 9. 040000*000 14 22 0.0000000 000.14 23
0,0000000+000 14 24 0,0000000•000 14 25 0,0000000•000 14 26 0,·000000•000 14 27 0,0000000*000 14 28
0,0000000+000 14 29 0.0000000•000 14 30 0.0000000*000 14 31 n. 000060•000 14· 32 0,0000000•000.14 33
0.0000000+000 14 34 , 'Col' 0000*nOn 14 3% n,nnonnoo•noc id FA n.'02000(*000 la 17 0.0090200.009 14 38
0,0000000*000 14 39 0,0000000•000 14 40 0,0000000•OOQ 14 41 0, 000000•000 14· 42 0.0000000-000 18 43
0,0000000+000 14 44 0,0000000•000.14 45 0,0000000*000 14 46 0,! 000000•000 14 47

SCATTERING FROM GROUP 15

0.0000000*000 15 15 n.nonnnnn•nno 15 18 nonn66nno*nod 14 17 4. 000086•060 i5. in 0,nnqn n *000 18 19
0,0000000+000 15 20 0.0000000•000 15 21 0,0000000•000 15 22 0.:000000•000 15 23 0,0000000•000 15 24
0,0000000+000 15 25 0'cO0O0O0-000 15 26 0,0000000*000 15 27 O,"000000•000 15' 28 0,0000000•000 15 29
0.000nnon*000 1.9 3n 0,on<0000*000 1£11- -0+40.0.0.04:MUULL-41-32-__---4.-444494•000   15 33 0.0000000•000 15 34
0,0000000*000 15 35 6.6000000•000 15 36 0.0000000•000 15 37 0., 000000•000 15· 38 0,0000000•000 15 39
0,0000000+000 15 40 0.0000000•000 15 41 0,0000000•000 15 42 0. 000000•000 15'43 0,0000000*000 15 44
0,000nnon*000 19 45 0,0890000.000 19 4A 0,0000009*000 19 47

SCATTERING FROM GROUP 16

0,0000000+000 16 16 O,00:0000•000 16 17 0,0060000•000 16 18 O,:000000*000 16 19 0,0000000-000 16 20
0,0000000*000 16 21 0.0000000•000 16 22 0.0000000•000 16 23 0. ·000000•000 16 24 0,0000000•000 16 25
0.0000000+000 16 26 0.611,:Annfl*nnn 16 27 mennoinn)*nBc lA 98 0, 0£0080•000 lA 20 0.00000no.Ono 16 30
0,0000000+000 16 31 :,20:0000•000 16 32 0,0006000•000 16 33 0. OCOOOC•000 16 34 0,0000000•000.16 35
0,0000000+000 16 36 O,0000000*000 16 37 0,0000000*000 16 38 n..000000•000 16 39 0.0000000*000 16 40

)LIILL-0.0-0 t.0-0.0_1.6.  3 1 A.201'0000*Onn 16 42 Atononnon•000 lA 43 0, 200000•000 18 44 0.0000000*000 16 45
0,0000000*000 16 46 :,2000000*000 16 47

SCATTERING FROM GROUP 17

0,0000000+000 17 17 2,6000000•000 17 18 0,0006000•006 17 19 8..000080•000 17 20 0.0000000-000 17 21
n,noonono+nno 17 92 260020000•000 17 23 0,0009000•00: 17 24 9. :COOO:*000 17 25 0,0000000*000 17 26
0,0000000+000 17 27 0,80:0000•000 17 28 n00000000*006 17 29 6. 000000-000 17 30 0.0000000*000 17 31
0,0000000+000 17 32 0,0000000-000 17 33 0,0000000•000 17 34 0, 000000*000 17 35 0,0000000*000 17 36
0,000nnot'1+000 1'7 :117 n,rn(0000*000 17 AR a,nnoono?.00( 17 39 0. ocooge•000 17 40 0,0000000•000 17 11
0,0000000*000 17 42 0,0000000•000 17 43 O,0000000•000 17 44 0. 050000*000 17 45 0,0000000*000 17 46
0,0000000+000 17 47

SCATTERING FROM GROUP 18

0,O00nnon+Ono 16 18 0,An:0000•000 1R 19 0,0109n00*000 la 20 0. Ci008:*000 1R 21 0.0000000*000 18 22
0,0000000+000 le 23 C.0000000•000 18 24 0,0000000*001 18 25 O,·,000060-000 18 26 0,0000000•000 18 27
0,0000000*000 16 28 0,0090000•000 18 29 0,0000000•000 18 30 0,100OOQC•000 18 31 0,0000000•000 18 32

-0...0.0.0-00.00*0.00   .lE..33.-----,-G-, 0.0 GOO·FO•·00 0 ···18--34»----·.-0 .-0-0.0-GO 03* 0.0.0--18--35-------- + . 4: 0 0 0.6 •044-48- 16-----*TO·0*0*0**00-1-8-3.7                                •  '
0,0000000+000 18 38 0,0000000•000 18 39 0,0000000•000 18 40 O, 000000•000 18 41 0,0000000*000 18 42
0,0000000+000 18 43 0,00L0000•000 18 44 3,0000000•000 18 45 4,"000000*000 18 46 0.00000000000 18 47



SCATTERING FROM GROUP 19

0,0000000+000 19 19 0.5060000•000 19 20 J'0000000*000 19 21 0.' 030000•00: 19 22 0,0000000*000 19 23
0,0000000+000 16 24 0,0000000•000 19 25 0'7000000*000 19 26 9. 000000•000 19 27 0,0000000•000 19 28
.O-0.0.0-0 O.OlD.*.0.0.0--ti_29.-..._    ..._c.,.O.0.0-0 0 0#*.00 0....1 9- ..3.0.-___..__ -3.. 00.0.6-0 0.0 *.0 0. : - 1.9-.31.-....            9.  .  C C 0 0 0 0*0 0 0    1 9 3 2 0.0000000•000 19 33
0,0000000+000 16 34 0,0000000•000 19 35 0,0000000*000 19 36 1.-000000*000 19 37 0,0000000•000 19 38
0,0000000+000 19 39 6,0060000*000 19 40 0,0000000•000 19 41 1, COO060+000 19 42 0,0000000-000 i9 43
0.00000_0_00000 1'9 44 1,anfoonn•Ono 19 45 n,nnyonn *nOC 10 4A 2. OCOOOS-COO 19 47

SCATTERING FAOM GROUP 20

0,0000000+000 20 20 0.0000000•000 20 21 0,0000000•000 20 22 A, 000000*000 20 23 0,0000000*000 20 24
0,0000000+000 20 25 3.:„600000•000 20 26 0.000:003•009.20 27 3. 000000•000 20 28 0.0000000•000 20 29
.0+0.a.0.10_0_0*0_nfl_2L-11 0-- -4.-% 6 0080* 0#0-.2t--31.- · arO-0·0.:0.00·5096-20-32... --1,-,0.60000*00·0·-·20· 33 0.0000000*000 20 31
0.0000000+000 20 35 0,0600000*000 20 36 0.00.00003*OOC 20 37 0, -000000•000 20 38 0,0000000•000 20 39
0,0000000+000 20 40 „00»0000•000 20 41 2,000(000•OOC 20 42 O, 05000:*000 20 43 0,0000000•000 20 44
O,ooonnon*ono Hn 45 C,rn'20000•000 20 46 *, 'OnOn.£10-*00-6-·20 47

SCATTERING FROM GROUP 21

0,0000000+000 21 21 0,00E0000•000 21 22 0,0000005•00: 21 23 0. 0000009000 21'24 0.0000000•000 21 25
0,0000000*000 21 26 -,00:0000*000 21 27 C.000.000•000 21 28 2, JO0000•000 21'29 0,0000000*000 21 30
0.000nnon+Ono 91 31 r,Of:,0000•ono 91 32 n'BFOor 1•00: 21 31 2, 2SOOOC*000 21 34 0,0000000*000 21 35
0,0000000+000 21 36 9,00.0000•000 21 37 0,0000000•000 21 38 8, 000000*000 21 39 0,0000000*000 21'40
O,0000000+000 21 41 U.CO:0000*000 -21 42 0,0000000*000 21 43 1.-:00000*000 21 44 0,0000000*000 21 45
0.0000000+000 91 46 P,nn:0000*OnO 21 47

SCATTERING FROM GROUP 22

0,0000000+00'0 22 22 0.0060000•000 22 23 0.0000002•ODD 22 24 3,· 2:0060•000 22 25 0,0000000•000'22 26
0,0000000+000 22 27 0,0000000*000 22 28 0.0000003•00: 22 29 'i, 300000*000 22 30 0,0000000*000 22-31
9.*10_Q-[1.0.0.0.*08 0. .22._32..   .-   _ .....S.*.C.0 0 0 0 001.0 00_.22  .-31.-  ._... .. ... . 0... 0:1 0 0 Clo.(* 0.0.G...22.3.4...- ··   ·0·.-00·0000-*000-22.35.....-._.--...40.00·0000*·004-·22-36-.-
0,0000000+000 22 37 0,0000000•000 22 38 C,0000000*000 22 39 9. :50000•000 22 40 0,0000000*000·22 41
0,0000000*000 22 42 0,0000000•000 22 43 5,0000000•000 22 44 9,-060000•000 22 45 0,0000000+000 22 46
9,0 0 0 0 0 0 0*0 0 0_2 2. .4 7. .

SCATTERING FROM GROUP 23

0,0000000*000 23 23 2,0000000•000 23 24 3.0(00000*000 23 25 0. 300002•000 23 26 0.0000000*000 23 27
0,0000000*000 23 28 0,0000000•000 23 29 0,0000000•000 23 30 4.·000000*000 23 31 0,0000000*000·23 32
O-0.00.0000.0*.000 23.33 .    6, C.0.0 0 0 0 0*0 0 0. -2 3 -34.- .-.-_   _..2..0.0.0000 3#.0.0 0...23-35_._.. .A·.-0.6 00-00 *-00.0.---23  -36---.---4.0.0.0.0040*0.0.0-23--3%
0,0000000+000 23 38 ,0000000*000 23 39 0,0009000•000 23 40 2. 000000*000 23 41 0,0000000*000 23 42
0,0000000+000 23 43 2.0000000•000 23 44 0,0000000*OOC 23· 45 0. 00000:*000 23 46 0,0000000+000 23 47

SCATTERING FROM GROUP 24

0+00-00.000*000..24 24. .--9.0000000*000-2-4- 25.- --.--._...0.,JO.0.0.060-*00-c.-2.4.-2.6-.-.    ---.fi.,--0.70.0-60.*000  24 27 0.0000000+000'24 28
0,0000000+000 24 29 0.0060000•000 24 30 0,0000000*000 24 31 0.'JOOOQO+000 24 32 0.0000000*000 24 33
0,0000000*000 24 34 ..00.0000•000 24 35 0,0006000*000 24 36 3, 0:0000*000 24 37 0,0000000*000·24 38
1.-00-0-0.0.00*.0-00_.24 .39. -:•0-OLOO00.•00,0-24...40..___. __4*Ja00·004*·0-a.G··2.4-41-._.  .-.....0,-..:·00000·*000·-·2 4....42--- ··-·-·-0.,·0.a 0.0-00 0#·m··-24-·-43.--
0,0000000+000 24 44 ",C0COO00•000 24 45 3.0000000*000 24 46 1.'300000•000 24 47

_ _SCA-TTER ING--FROM-GROUP_25- -

0,0000000+000 25 25 C.COCOO00•000 25 26 0,OUOODOO*000 25 27 0, 000000*000 25 28 0,0000000•000 25 29
LaM*0-010.GO·. 25.  .3 0..... . 1  -.0,0 0 0 0-*4·0·0·-2 5- ·31.-·  -·-- -1-r:)-il-8-6-G.6. · *-0,0 0 --2-5 -32-----     --:-r--0-G 0·0 0 0-* 0 0 0-- 25-33---- ··  ---0-rO 0'0·0-0·0 0*0*0· -·28 ·-84-
0,0000000+000 25 35 2.2000000*000 25 36 0.0009000*009 25 37 0, 0:0000•000 25 38 0,0000000*000 25 39
0,0000000+000 25 40 c.e.0.0000•000 25 41 0,DOO0000•00: 25 42 8. 000000*000 25 43 0.0000000+000 25 44
0-*0000000+000 25 45 ' 6,0660000*000   25.  46-·-·····    -----0,0-0-0-GO·0·0•·0·00--25-4-Z-· -·---·

SCATTERING FROM GROUP 26 D-.

4.
-4



0,0000000*000 '26 26 O,0000000•000 26 27 O.0000000•008 ·26 28 0, 000080•000 26 29 0,0000000•000 26 30            4
'-

0.0000000*000 ·26 31 A.AncnnnO•Ono 28 1, 0,Onoonnn*nOC 2A 33 0, OC0000.000 gh JA O.On00000*000 20 35 00

0,0000000+000 26 36 0,0000000•000 26 37 0,0000000•000 26 38 C. 000000•006 26 39 0,0000000*000 26 40
0,00000004000·26 41 0,0000000•000'26 42 0,0000000•000 ·26 43 0. 000000•000 26 44 0,00000000000 26 45
0.0000000*000 ·26 46 0.O0Annoo•Onn·26 47

SCATTERING FROM GROUP  7

0,0000000*000'27 27 0.0000000•000 ·27 28 0,0000000•000 27 29 O, 000008•000 27 30 0,0000000*000 27 31
0,0000000+000.27 32 0,0.000000•000 27 33 0.0000000•000 27 34 0,·000000•000 27 35 0,0000000•000 27 36
0.0000000*000 07 37 n,nonnooo•000 27 MR 0,Ongonoo•000 27 39 0, 300000*000 27 40 0,0000000*900 27 Al
0,0000000+000 27 42 O,0000000•000,27 43 0,0000000*008'27 44 3. 00000:*000 27 45 0,0000000*000 27 46
0,0000000*000'27 47

SCATTERING FROM GROUP 28

0,000nnon*000 22 28 if,Mn600O•000 98 20 O,6ndonon•006 2R YA 0. 000000•000 2A 31 0:0000000-000 28 32
0,0000000*000 28 33 0.0066000•000 28 34 0.0000000*000 28 35 0, 000000•000 28 36 0,0000000*000 28 37
0,0000000*000 28 38 0.0000000•000:28 39 0.0000000•000 28 40 0, 0:0000•000 28 41 0,0000000-000 28 42
0.O00nnon*nno 28 41 o,nn0O000*000·2A 44 0*0000000•000 3A 44 0.']:OOOC 000 2A 46 0.0000000*000 28 17

SCATTERING FROM GROUP 29

0,0000000+000 29 29 0.0000000•000 29 30 0.0000000•000 29 31 0..000000•000 29 32 0,0000000•000 29 33
0,0000000+000 29 34 0,0000000-000 29 35 0,0000000•000 29 36 O. 000000•000 29 37 0,0000000•000 29 38
o.ooonnon*ono 19 39 Arnnrionno•onn·99 An n,Ofroonon*000 -20 41 0. OCOOOC•000 20 42 0.0000000-000 29 43
0,0000000+000 29 44 0,0000000•000 29 45 0,0000000•000 29 46 9.,000000•000 29 47

SIA¥TERING FAnM MROUP 30

0,0000000+000 30 30 O.0000000•000 30 31 0,0000000•000 30 32 O. 000000•000 '30 33 0,0000000•000 30 34
0,000nnAn*nno In )4 9, n n f'0 0 0 0•0 0 0    r n 1 6 0,O0OOnoo•000 30 37 0.· 0&0000•000 30 38 0,9000000-000 30 39
0,0000000+000 30 40 2,0000000•000 30 41 0,0000000•00030 42 O.·000000•000 30 43 0,0000000-000 30 44
0,0000000+000 ·30 45 0,0000000•000 30 46 0'0000000*000 30 47

SCATTERING FROM GROUP 31

o.ooonnon+nno H ,a 6,nnoOOO0•000 -,1 r,
.

0,6000000•00.6 31 31 O. OCOOOC-000 31 34 0.0000000*000 31 35
0,0000000*000 31 36 0.OOOb000•000 31 37 0,0006000•000 31 38 0. 000000*000 31 39 0,0000000•000 31 40
0,0000000*000 31 41 C.0000000-000·31 42 0•0000000*000 31 43 0. 000000*000 31 44 0.0000000•000 31 45
0,noononn+000.34 46 hon00000•000 81 47

SCATTERING FROM GROUP 32

0,0000000+000 32 32 0,0000000•000 32 33 0,0000000•000 32 34 O.,000000•000 32 35 0,0000000•000 32 36
0,0000000+000 32 37 O,0000000•000 32 38 0,0000000*000 32 39 C.:000000•000.32 40 0,00000000000 32 41
o,BoonnMn*nno.11 42 0,nnrOOO0•000 r' 43 080000000•000 32 4d .0. 000000-000 3' 45 0.0000000*000 32 46
0,0000000*000 32 47

frATTERINn FArt. 1:AnuP 33

0,0000000•000,33 33 0.0000000*000 33 34 0.0000000*000 33 35 0. 000000•000 33 36 0,0000000•000 33 37
0,nonnono*nno TN vR -:0000000*000 3, 19 0*0000000*000 33 40 0. 0:OOOC-000 33 11 0.0000000*000 33 12
0,0000000+000 ·33 43 0-.0000000•000 :33 44 0,0000000*000.33 45 0.-000000•000 33 46 0,0000000•000 33 47

SrATTERINn FROM nROUP 34

0,0000000*000 34 34 0.0000000*000 34 35 O.0000000•006 34 36 0,3000080•000 34 37 0,0000000•000 34 38
n,nonoono*000 34 10 0,0000000*000 34 40 O.0000000•005 34 11 3. OCOObc*000 34 42 0,0000000+000 30 13
0,0000000*00034 44 0,0000000•00034 45 0,0000000•000 34 46 0,-000000•000 34 47



SCATTERING FROM GROUP 35

O.OOOOnon*000 35 35 0-,nn966O6•000 · S r  O.Onbonoo•008 39 37 9. 000000•000 34 38 0.0000000•000 35 39
0'0000000*000,39 40 0,0000000*000 35 41 0,0000000•00c 35 42 9.  000080•000  35' 43 0,0000000-000 35 44
0,0000000+000 35 45 0,0000000•000 35 46 0,0000000*000:35 47

SCATTERING FROM GROUP 36

0.00000004000-·36 36 n,nnrnpon•onn ,16 37 n,onononn*nn& IA rs 0, 000000•000 38 10 0,On00000*000 36 ,0
0,0000000+000,36 41 0,0000000*000 36 42 0.0000000*000 36 43 0, 000000•000 36 44 0,0000000•000 36 45
0,0000000*000:36.46 0,0000000*000 36 47

SCATTERING FROM GROUP 37

0,noonnon*nnn ,7 1 g,noOOOO0•000 87 TR 0,0000000•008 37'30 ·    9. 000080*000 3' 46 O,0000000*000 37 41
0,0000000*000 37 42 0,0000000•000 37 43 0,0000000*00C ·37 44 0, 000000•000 37 45 0,0000000*000 37 46
0,0000000*000 :37-47

SCATTERING FROM GROUP 38

0.0000n00+000 38 38 8,nno66OO•000 TA 19 n,Ono:,000*nod ]R 40 9. 000000•000 3R 41 0.0000000*000 ·-38.42--·····- -----·-·
0,0000000+000 38 43 C,0000000•000 38 44 0,0000000*000 38 45 . OCOOOC•COO 38 46 0,0000000*000 38 47

SCATTERING FROM AROUP 39

0,0000000+000 39 39 0,0000000•000 39 40 0,0060000*000 39 41 O, 000000•000 39 42 0,0000000*000 39 43
O,nnonnan*nnn 19 44 C,no00000•000 30 45 0.0000000•000 39 16 ?.  0:OOOC*OOC  39· 47-·-··-··-···-··--·--··

SCATTERING FROM GROUP 40

0,0000000+000 40 40 8,00:0000•000.40 41 0,0000000*OOC 40 42 '. 3COOOG•000 40 43       0,0000000•000 40 44
O,0000000+000 40 45 0.0000000•000 40 46 0.0000001•000 40 47

SCATTERING FROM GROUP 41

0.0000000+000:41 41 n,nonnono*ono 41 42 a,nnoonn)*000 41 43 0,   Y. 0000*006 ·41  44.·-  ·-·   -.0,0000000+000.41  45
0,0000000+000 41 46 0,0000000•000 41 47

SRATTFRING FROM AROUP 42

0,0000000*000 42 42 0.0000000•000 42 43 0,0000000•006 42 44 1, 000000-000 42 45 0,0000000*000 42 46
0,0000000*000 4, d,

SCATTERING FROM GROUP 43

0,0000000*000-43 43 0,0000000*000 43 44 3,3000000*000 43 45 3,-OGOOOC+000 43 46 0,0000000*000 43 47

SCATTERING FAOM ARRUP 14

0,0000000*000-44 44 0,0000000•000 44 45 :,000600:•008 44 46 0. 300000•000 44 47

SCATTERING FROM GROUP 45

0.0000000+000·45 45 A,nononoo•Onn 45 48 1,Aponnfin•006 4K 47

SCATTER1NG FROM GROUP 46

0,0000000+000 46 46 0,0000000•000 46 47

SCATTERING FROM GROUP 47

0,0000000*000 47 47



TIME SPENT IN PROGRAM AREA No.10 WAS 4,055•000SECoNDS Ul
0

N•2N SCATTFRING

TIME SPENT IN PROGRAM AREA NO, 8 WAS 1.700-O02SECONDS

STATIST,rAl SCATTRR,NA

SCATTERING FROM GROUP  1

4.0614821•006  1 1 4,577nopA•OnS  1 2 1,040772*•004  1 3 1,6550182-008  1 4 4.5R4'1K3m003  1  5
9,1463825•003  1 6 1,4093263.002  1 7 1.7724247•002  1 8 1,9006493•002  1 9 .1,7988747•002 1 10
1,5440539•002 1 11 1,2278704-002 1 12 9,1988799-003 1 13 6,57802848003  1 14 4,5360810-003 1 15

.._3*0496-271•013.. 1.-16.._.... ..1.9936753-On:,1 1 17 1,7.A&01117-003 1 la 8,1797065-094 1 lo 5.141'3A4,904 1 20
3,2093995•004 1 21 1.9905929-004 1 22 1.2289560•004 1 23 7,55328150005 1.24 4,6299291•005 1 25
2,8313842-005 1 26 1,7283557-005 1 27 1,0939434•005 1 28 0,:000000*000 1 29 0,0000000•000 1 30
0,-0000.000+0.00. -1. 31..............,..:000000*000....1_32- '80000,0.•000 1 31 n. :00090•000  1 34 ·0.0000000.000 1 35
0,0000000+000 1 36 2.0000000•000 1 37 0,0000000•000 1 38 O., 000000*000  1 39 0.0000000•000 1 40
0,0000000+000 1 41 :,COU0000*000 1 42 0.0000000*000 1 43 0, 000000•000 1 44 0.0000000•000 1 45
o.ooonnon*ono 1 46 0,1,no0000•000 1 47

SCATTERING FROM GROUP  2

8,4595755•006  2 2 8,1645486•005  2 3 4,3736613•004  2 4 1.4730276•003  2 5 3,4177416.003  2  6
5.9409901•003  2 7 8,2141326-003  2 8 9,4879275-003  2 9 9,5180535,003 2 10 8,5503262.003  2 11

__lat.M.ZO-8.7.9-0.03.....  2._12..   .         . .  5+4271659. 0.0.3...2..13.-. - ...    31 :o A 5 0 7Ar.n03 ' 14 2.7R15105-003 7 15 1.8A92561-003 2 16
1,2515468•003 i 17 8,1309741-004 2 18 5.2028837•004 2 19 3.2900874•004 2 20 2,0614242.004 2 21
1,2823555•004  2 22 7,9326787-005 2 23 4,885A344-005  2 24 2,9990477.005  2 25 1,8360300,005 2 26
1,1217139•0.0.5  .2 27 .6...84206869006.-2.-2.8.---,-.-. 2,.0.00.004 *000-- 2-29---      9. 3:0000+000 2 30 0.0000000.000 2 31
0,0000000+000 i 32 0,0000000•000 2 33 O,000:000•003 2 34· 1. :00000•000 2 35' ·0,0000000•000 2 36
0,0000000+000 2 37 5,0000000•000 2 38 0,0000000*00: 2 39 .1. 000000•000  2 40 0,0000000*000 2 41

3..0.Onao.00.*080....·2..42. . -  4 ..0.11.0.00 BO.•Ona...2-.4,3.  -...- ..... - .C,GO.O.0 00 + GO-0··--2.-·44 1. 000000*000 2 45 0,0000000.000 3 16
0,0000000+000  2 47

SCATTER ING.-FROM__GRO112_-3--

7,88511630007  3 3 5,1658623-006  3 4 2,0362171=005  3 5 5,3693364e 005  3 6 1,0307467.004  3  7
1,1#U8712•.00.4..,3...8 . -.1,.8923289,004..3...9...     .-- 1.9917528,God- -3..1.0...-. 1,8577910•044-.3...11.- -.....4,5Z65318• 0-04--3-1·2·
1,2425708•004  3 13 9,2444441•005 3 14 6.574A092•005 3 15 4.5146976•005 3 16 3.0163159.005 3 17
1,9726497•005 :3 18 1,2688028-005 3 19 8.0957295•006 3 20 5, 632136e006 3 21 3,1573878•006  3 22
1,9568861•006-- 3 23 1,2070576-0.06 ..3. 2.4 .._-1,4.1.7.7.199.-0.07...3-2.5--- - ..4,5452820,40.7   3 26 2.7788627-007  3 27
1,6959358•007  3 28 1,0336112.007 3 29 0,0000000•000 3 30 .,·C30000*000 3 31 0,0000000•000 3 32
0,0000000*000 .3 33 6,0000000•000 3 34 0.0000000•000 3 35 0, 000000•000 3 36 0,0000000•000 3 37
0,0 0 0 0-0 0.0.* 0 Dj)-I.' 3. -3 8 - - . .... C U 8 0 3 0 0•0 0 0. - · 3..39 .       ....._-0-+O£00·0(%·0406 ·-  ·.3-40.---      - · .0. - ·0 0 0 0 04·*000 -·..3 41 0.0000:00.000 3 42
0.0000000+000 .3 43 3,0000000•000 3 44 0.0000000•009 3 45 O, 000000*000 3 46 0.0000000•000 3 47

SCATTERING-FROM. GROUR-_.-4-

0,0000000*000  4 4 6,0000000*000  4 5 0,0009000*003  4  6 0. 300000•000  4 7 0,0000000•000  4  8
---1*-00-0.000-0 *.0.OIL_.4---9--· -·-6 , 00·000.00•000...-4-19.-- -·- 0.0·0=GOLoo·•.CO·o·---4-11-- - 4, --0 00 0 0.0 *·0 0 6 --4-42---··---··-·0-rO 0-00#0 0*0 0 0        4    1 3

0,0000000+000 4 14 9,0000000*000 4 15 0,0003000*000 4 16 4 02000:•000 4 17 0,0000000+000 4 18
0,0000000+000  .4 19 C,0000000*000 4 20 0.00000000000 4 21 4. C:0000•000 4 22 0.0000000•000 4 23
0.,ODODOOO+000 .4.24 .- Jo C.0:0000•000-·-·4_-25. P. 0-,5 0.0 0 0.0 0*.00-0 --4-26-.--   -· .:).,- -0 :i O Oo e.00 0-·-4.-·27-----·-·--0,-0-0 -0,0 0-0 04*0       4    28
0,0000000+000 4 29 .,0000000•000 4 30 0.0000000*000 4 31 9. 000002•000  4 32 0.0000000-000 4 33
0,0000000+000 4 34 0.00:0000*000 4 35 0,00COUOO.000 4 36 0,·000000*000 4 37 0.0000000*000 4 38



0,0000000+000 ·4 39 0.0000000*000  4 40 0,0000000•000  4 41 O.·000000-000 4 42 0,0000000*000 4 43
0,0000000+000 -4 44 0,0000000*000 4 45 0,0000000*000 ·4 46 0.·000000*000 4. 47

SCATTERING-FROM GROUP  5

0.0000000*000 :L.5.-___._-6..0.0.Q.00.0.0*040     5.--6----_1.-0-0-Bonoo•nOS     5 7 n: 000000-*000_-5.--8... 0.0000000+000  9  9
0.0000000+000 ,5 10 0,0000000•000  5 11 0.0000000•000  5 12 0.,·000080*000 5 13 0,0000000•000· ·5 14
0,0000000+000 5 15 O,0000000*000 5 16 0,0000000•008  5 17 9.-000000*000 5 18 0,0000000*000  .5 19
0.0000000+000 it.-20 4,Anno000•OnO 5_21------ --0.+GO.oonDA*noc gi 29 A. 000060·*0·00--_5_-23--------0,·0.(10.06.0.0-40.0 -5 21
0,0000000+000 ,5 25 0,0000000-000 5 26 0.0000000•000  5 27 0,1000000*000 5 28 0,0000000*000 5 ·29
0,0000000+000 ·5 30 0.0000000*000 5 31 0,0900000•000  5 32 0. 000000*000 5: 33 0,0000000•000  5 34
-0.,0.0.00000.*.00.0._i5_35__. 8,On; (1000•000  5 36 0,1noonoo•000  9 37 2, 000000*000  9' 38 0,0000000•000 5 39
0.0000000+000 '5 40 0,0000000•000 5 41 8,0000000*000 5 42 0.«000000-000 5 43 0.0000000+000 ·5 44
0,0000000*000 :5 45 0.0000000*000 5 46 0,0000000*000 5 47

SCATTERING FROM GROUP  6

0.0000000*000 ,6 6 9,PnonOOO•OnO  6 7 n,nnonnnA•nne  &  8       n. 900080*000  6 9 0.0000000*000 6 10
0,0000000+000  ·6 11 0,CO00000-000 6 12 0,0000000•000  6 13 3. 000000*000  6 i4 0,0000000+000 6 15
0,000000'0*000 6 16 3.0000000*000 6 17 0,0000000*000 6 18 0*.000000*000 6 19 :0,0000000-000 6 20
0,0000000+000 .2 21 ,:,noftnono•nnn  6 29 A,nnomnno*noe  * 23. r,-220000.000  6 ,A O.nnonono*ono A 25
0,0000000+000 e 26 2,0000000*000  6 27 0.0000000•000  6 28 C.'030000•000  6 29 O,0000000-000  6 300,0000000+000 6 31 C.0000000•000 6 32 0.0000000•000  6 33 n..000000*000  6 34 0*0000000•000  6 35
0,0000000+000 ·6 36 2,00BOOno.Onn  6 37 4,01109nno*noc A 38 0, 000000•000  6 39 O.on00000•000 6 40
0,0000000+000. ·0 41 0,0000000*000 6 42 0.0000000*000 6 43 0. 000000*000 6 44 0,0000000*000  6 45
0.0000000+000 ,6 46 C,0000000•000 6 47

SCATTERING FROM GROUP  7

9.-0_000000+000 '7 7 n,pnpnono.ono 7 8 -    O.0060000•0.0.6....7-.9.---.-111-..O-000.OC•000 7 10 O.nnonono.000 7 11
0,0000000+000  7 12 0,0000000*000 7 13 0,0000000.000  7 14 O.»000003*000  7 15 0,0000000•000 7 16
0,0000000*000 '7 17 2,0000000*000 7 18 0.0000000•000 7 19 0.'000000*000 7 20 0,0000000*000 7 21
2+ILD Q.alnli:.0110._2_22  _. ...........C+0.0.110*00.*.040.....1-23____..._:1*41184.0.0*10.0#-. ..1.2 4-.--_.--_  n....0.:·000 G•.0 0 G.. .7-25·.· ·· 0.0000000•000 7 26
0.0000000*000 '7 27 5,C000000-000  7 28 O,0000000*006  7 29 0. 000000*000 7 30 0,0000000+000 7 31
0,0000000+000  7 32 0,0000000*000 7 33- 0,0000000•000 7 34 0.'C000O0*000 7 35 0,0000000•000 7 36
0.0000000+000 ', 37 n,nt'100000•000.-'_7_38---...---0+0.0-0.0.0.0.0.100.0.----1-3.9.----.._.-··fl.:-0,1000:*000        7 4 0 0.0000000•000 9 11
0,0000000+000  7 42 0,0000000-000 7 43 0.0000000*000 7. 44 O,·000080*000  7 45 0,0000000-000 7 46
0,0000000*000  7 47

SCATTERING PROM GROUP  8

.0+0-Q.D.0.00.0.10.QO,_.·2...8 0,0020000*non 8 9 n,ononof,;*000 R 19 0, 020080•000  8 il 0,on00O00•000 8 12
0,0000000+000  te 13 0,0000000•000 8 14 0,0000009•000  8 15 O. 000000•000  8 i6 0,0000000*000  8 17
O,0000000+000  .8 18 0,:000000*000  8 19 0.0000000*000  8 20 0,2000000•000  8 21 0.0000000*000 8 22
0,0oonnon.ono  :P 91 0,/.2.0000•000 A 'D p,Onoonno•no= A 25 0. 090000.000 A 26 0.0090000*000  8 27
0,0000000+000 .8 28 0,60·00000*000 8 29 0,0000000*000  8 30 0.40000OC•000 8 31 0,0000000-000 8 32
0,0000000+000 8 33 0,0000000•000 8 34 0,0000000•00: 8 35 3. 000000*000 8 36 ·0,0000000*000  8 37
0,ooononn*000 0 38 a,rn00000•000 A TO 9,Onolooo•OOC 8 4n C, Ccoooc-OOO  R 41 0.0000000-000 8 42
0,0000000*000  6 43 0,0000000*000 8 44 0,0000000*000 8 45 0, CGOOOC-000 8 46 0,0000000*000 8 47

SCATTERINA FROM RROUP  9

0,0000000+000  5 9 0,0000000•000 9 10 0.0000000•000  9 11 0.,-000000•000 9·12 0,0000000•000  9 13
.o,nnonnnn*nno 14       n 0,0009000•00( 9 16       ,              9 17 0.0000000.000 9 18-,0000000'000 0 15 ...0:0000.000
0,0000000+000 '5 19 (,0000000•000 9 20 0,0000000•000  9 21 0.-000000•000 9 22 0,0000000-000 9 23
0,0000000+000  '9 24 2,0000000-000 9 25 O.OOOOOOe•000 9 26 0,·000000*000 9 27 0,0000000•000 9 28
otooonnon*nno ·9 29 t.,n00000•000 9 vo 2,0009009•00:  9 31 0. 0:000:.000 0 32 0,0000000•000. 9 33
0,0000000*000 '6 34 C,COC0000•000 9 35 0,0000000*000 9 36 O,6000080•000  9 37 0,0000000•000  9 38
0,0000000+000 ·9 39 :,0000000*000 9 40 0,0000000•000 9 41 8. 000000*000 9 42 0,0000000•000 9 43
D...00.ononO+OnO 'G 44 0,00'0000*000  0 45 0.0000000•000 9 46 C. OC0000+000 0 47

-
SCATTERING FROM GROUP 10 U-1



0,0000000+000 10 70 O.0004000*voo 10 11 0.0000000*000 10.12 0,00000QO•000.10 43 ·0'0000000•000 10 14 U.1

-

o.ooonnontono 10 45 2,nn0OOOO•000 in 16 0,OnO00OO•000 10 17 0,'000003 000 10-48 O.0000000.000 20 19    . 7' ru

0,0000000*000 10 20 0,0000000•000 10 21 0,0000000*000.10 22, 0.co00000*000 10 23 0,0000000*000.10 24
0,0000000*00010 25 0.0000000*000 10 26 0.0080000*000.10 27 0'0000000•000 10 28 :0,0000000•000 10 29
0.00000.00+000 10 30 n,noonnnO•000 10 31       ·n:nnOnonn.noo in ,2 2,-910000'000 10_33 0,On00090-009 10 34
0,0000000*000 10 35 0,0000000•000 10 36 0•0000000*000 10 37 0.4'000000*000 10 38 0,0000000.000 10 39
0,0000000*000.10 40 0,0000000*000.10 41 0.0000000.000.io 42 0,0000000*000 10 43 0'0000000*000'10 44·
0.00000-00*OnO 10 45 n,nonnnOO•On4 10 4A n,on0nonninoo in A7

SCATTERING, FROM,OROVP.it

0,0000000+000 11 11 0.00000000000 11:12 0.00Q0000•008 11 13, O.00000#6*000 11' 14 0,0000000-000 it 15
0.00000004000 11 16 0,0000000•000.11:17 0,0000000*000.11 18 O,3000000•000 11'19 0,0000000-000' 11 20
0.0000000*000 11 21 n.nonnann•nnn 11 22 n,nnnnnnn*nno 411 ,3 n,rooononionn 11 2, Ojnnoneoo.nno 11 25
0,0000000+000 11 26 9,0000000*000 11· 27 0.0000000•000 11 28 O,0000000•000 11: 29 0,0000000•000 11·30
0,0000000+000 11 31 0,0000000•000 11 32 0.0000000•000.11 33 O., 000000•000 11 34 0,0000000•000 11'35
0.0000000*000 11 36 n.oonnAnn•non 11 37 n,nonnonn•000 11 ,8 A, '000noo•non 11' 30         0,nnonono.000 it *0
0,0000000+000 11 41 0,0000000•000 11.42 0,0000000•000 11 43 O.3000000*000 11.44 0,0000000*000 11 45
0,0000000+000 11 46 0,0000000*000 11'47

SCATTERING FROM GROUP i2

0.00000004000 12 12 n.ooonann•nno 12 13 n,nonnonn•000 19 14 n, Boonboinno 12 15 0,00nflono•nno 19 16
0,0000000+000.12 17 O.0008000*000 12 18 0,0000000•000 12 19 O.0000000*000 12 20 O,0000000*000 12 21
0,0000000*000 12 22 0,0000000•000 12 23 0,0000000*000 12 24 O..000000*000 12 25 0,0000000•000 12 26
0.0000000*000 1·2 27 n,nonnnnO•Onn 12 PA ninngonnn*noo 1' 59 n,-009000•060 1' '9 9.Ononooo•MAO 19 31
0,0000000+000 12 32 O,0000000•000 12 33 0,0000000•000 12 34 O.· 000000•000 12 35 0,0000000•000 12 36
0,0000000+000 12 37 0,0000000•000 12 38 0,0000000*000 12 39 0,i000000*000 12 40 0,0000000*000 12 41
0.0000000+000 12 42 0,nononoo•Ono 12' 43 n,nnononn*000 1' 44 0, 000000•000.12 AR 0*0000000•000 12 46
0,0000000*000 12 47

SCATY=RING FRnM hROUP  I

0,0000000+000 13 13 0,0000000*000 13 14 O,0060000•000 13 15 0,0000000•800 13 16 0,0000000*000 13 17
O,nnonono*nnn 1' 1R 0,0000000-000 ir 19 0,0000000*008 13 20 O. ccoooc,000 13 21 0.0000000*000 13 22
O,0000000*000 13 23 (,0000000•000 13 24 0,0000000•000 13 25 0, 000000•000 13 26 0,0000000-000 13 27
0,0000000*000 13 28 0,0000000•000 13 29 0,0000000*000 13 30 0,"000000•000 13 31 0,0000000•000 13 32
0.000nnon*Of10 1,3 33 n,nn02000•000 1M ,4 0:OnoonOn*000 1·i 'c 0.'000000•000 11 96 0.0400000'000 13 37
0,0000000+000 13 38 0,0000000•000 13 39 0,0000000*000 13 40 0,6000000•000.13 41 0,0000000*000 13 42
0,0000000*000 13 43 0,0000000•000 13 44 0,0000000*000 13 45 0,6000000•000 13 46 O,0000000*000 13 47

SCATTERING FROM GROUP i4

Woonnontono 1.4 14 0,nnOOFOO•000 14 1% 9,0nbonoo•ood id 16 0.-·0000ge+600 14 17 0.0000000I000 14 19
0,0000000+000 14 19 O,0006000•000 14 20 0,0000000•000 14 21 0, 000000•000 14 22 0,0000000•000 14 23
0,0000000+000 14 24 0,0000000•000 14 25 0,0000000*000 14 26 0,·000000-000 14 27 0,0000000•000 14 28
[40 nonnnO+00 0_14 'g

9,0000000•900 14 30 0,0000000*000 14 31 8. 0:0000 000 14 32 0.00000-00-000 14 33
0,0000000+000 14 34 0.0000000•000.14 35 O.0000000•000 14 36 0,FOOODOO•000 14 37 0,0000000•000 14 38
0,0000000+000 14 39 O,0000000•000 14 40 0,0000000*000 14 41 O,·000000•000 14 42 0,0000000•000 14 43
Q.*nnonnon+0.-00 14 d4 B,on;,0000*000 14 45 0,OnOOn00•000 1& 4A 9. OCOOOC*000 14 47

SCATTERING FROM GROWP i5

0,0000000+000 15 15 0,0000000•000 15 16 0,0060000•000 19 17 0. 000000•000 15 18 0,0000000*000 15 19
0,0000000+000 15 20 0,0000000•000 15 21 0.0000000•000 15 22 0„000000*000 15 23 0,0000000•000 15 24
0.000nn6n+Ono 1,9 05 e,nonnooo•OnO 15'*A n,onIAnnn*noo 14 '7 0."]00003,000 14 28 0,0000000•000 18 29
0,0000000+000 15 30 0,0000000•000 15 31 0,0080000•000 15 32 0.·000000•000 15 33 0,0000000•000 15 34
0,0000000*000 19 35 0,0000000•000 15 36 0,0000000•000 15 37 O.-000000•000 15 38 0,0000000•000 15 39
o,nooannn*nno 19 40 c:on00000•000 19 41 080(00000*002 15 4? 9. 000000*000 19 43 0,0000000*000 15 14
0,0000000*000 15 45 O,0000000*000.15 46 0,0000000•000 15 47



SCATTERING FROM GROUP i6

0,onannnn*ono 12 16 2,0020090•900 18 17 C·1000000*DOC 16 18 c. :5000-+COO lA 19 0,0000000*000 16 20
0,0000000*000 16 21 0.0000000•000 16 22 0.0000000*000 16 23 0,·OCOO00*000 16 24 0,0000000+000 16 25
0,0000000+000 16· 26 0,0000000•000 16 27 0,0000009*000 16 28 0, 0:0000*000 16 29 0,0000000*000 16 30
_0490£90.0.0.10.00..16._31 - :,00 0 0 0 0 0 0 0 0 0· ·1 6  -32......·--·.--0 ,-0 0.0-0.00-0-*-0-04.-16-33 _. . _.-_.- ..0., ;, 0.9 0 0 0.0*000·-4.6 ...34  -·  --- -  --·  ..0 ..0.0 0 0 ov.0.*-0 0.0.-·1·6-35-··----
0,0000000*000 16 36 0,0000000•000 16 37 0,0000000•000 16 38 0. 000000*000 16 39 0,0000000*000 16 40
0,0000000*000 16 41 :.8000000•000 16 42 0,0000000*000 16 43 0, GCOO02+000 16 44 0,0000000*000 16 45
0,0000000*000 16 46 r,fillpnmnn•nnn 16 47

SCATTERING FROM GROUP 17

0,0000000+000 17 17 :,6000000•000 17 18 O,0000000•000 17 19 0. 000000*000 17 20 0,0000000+000 17 21
0,0000000*000 17 22 9,0000000•000 17 23 0,0004002*000 17 24 0, 000000+000 17 25 0,0000000*000 17 26

-O+0-0-0.0.0.a.0.*a.O.0...1 2  .27........ .. .... C+C o u g o O.0•0 00 -1.7.-  28....---.-.....2+0 0.00.0·05.•.0.0.0-· 1,1--29--·-------0 .····0 0.0-0.00*000   -1 7.....30··· ·-'-·-'  0-'00 00 00·0·40-0,0-·-1.3-·31
0,0000000+000 17 32 0.0000000*000 17 33 (,0000009•000 17 34 O,«090000*000 17 35 0.0000000*000 17 36
0,0000000*000 17 37 C.0000000*000 17 38 0,0000005•000 17 39 0. 030000*000 17 40 O,0000000*000 i7·41
.4.0.0-[10-0 0.0*.0 0 0...17....4 2.,-.-  .-- --c...C 040*00,0 0.0.-1 7.-43-'------ (4 0.(1-0-6 00-0.1-0 04-17-44___--4,·- 0 6 0·0 0·0 •·0 0 0-·-1 7--45.---·-·-·- -0-,·0 0 0 0·0·0.0.•0-0.0-+7-46-----
0,0000000+000 17 47

SCATTERINT FROM TROUP 18

0,0000000+000 le 18 0,0000000•000 18 19 0.0000000*000 18 20 0,:000000•000 18 21 0,0000000*000 18 22
.0+00-0.0*0-0+-0.00..le...23. .-  .--....:,0000000•00.0--1-8 24 --·-4,-0·0*GO-04*-040    1 8 '2 5 1.  ':40·0 0 -00 0--18-26.-·---· ....·--01-0,0,0 0 00*-0 0-0--1-8.-2-7------
0,0000000+000 le 28 0,0000000•000 18 29 3,QUOJGOO*COO 18 30 0. 000002•000 18 31 0,0000000*000 18 32
0,0000000*000 16 33 :.3000000•000 18 34 0,0000000•008 18 35 G, 000000*000 18 36 0.0000000*000 18 37
-0+0-Min-0.0.**00_.-18._38_......... 20_00000:* 0 0 0    1 8 ·39    . 0.0-0.50.0.9 *L,0.0.0--48-·-4.0.----·-4,·.-GO 00 0 0*0·0 0-··18·.·41.---·-.--·-0 ,·( 0 0 0·0·0·0*0 0 0-·· 1-8-·4 2 ------
0,0000000*000 18 43 :.0010000•000 18-44 0,0000000*000 18 45 n. 00000:•000 18 46 0,0000000+000 18 47

SCATTERINA FROM GROUP 19

0,0000000+000 19 19 6,0000000•000 19,20 0,0000000*000 19 21 0. 000000*000 19 22 0,0000000*000 19 23
2+0*0 0.0 a.0.* 0 0-01£   24.--  . -.-4+(10*0 0-04.-0 00-19-,25. .....--.--- 11, 0.(40.0.0 4•-0 0·G-  1-9-  26·--·.·-· ··-·-·G·r···0 00 00·04040- +9···2·%--O,00*00 0 0*040-19-·28·--·
0,0000000+000 19 29 C,C000000•000 19 30 9,0006OoD.000 19 31 8. 000000*000 19 32 0,0000000+000 19 33
0,0000000+000 19 34 2,0090000*000 19 35 0,0000009*000 19 36 0, 030000-000 19 37 0,0000000•000 19 38
-0 ..00 flo-0 0.0 * 0 0-0 ..1'9_ _39 . . ... .... .. .. .. -0 . e O.e 0-0-0 )0 0 0 0.-19._4 0 7,Onoono:*nDO 10 Al 9  .   ' J 0 0 0 0 G•-0-0-0    1 9 4 2 0,0000000•000 19 43
0,0000000*000 lS 44 0,0000000•000 19 45 0,0000000*000 19 46 O, 000000•000 19 47

SCATTERING FROM ARRUP 20

0,0000000+000 20 20 5,0000000-000 20 21 0,0000000•000 20 22 O. 30000:•000 20 23 0.0000000•000 20 24
0-*.0.0-000 0.010.0.0.-20-25....__..    -,i,0060000•000   20 26 2.0000000•00: 20 27 3. :COOO:+000 20 28 0,0000000+000 20 29
0,0000000+000 20 30 2,0000000•000 20 31 0,0800000*003 20 32       r'  C2000C*000 20 33 0,0000000*000'20 34".

0,0000000+00020 35 :,8000000•000 20 36 3,0000000•000 20 37 A. 000000*000 20 38 '0,0000000*000 20 39
0,nnonono+Onn 2n 40 2,000000OIOOO 20 41 9:9000902*003·20 42 1. 0:000:*OOC 20 13 0.0000000.000 20 14
0,0000000+000 20 45 :,0000000•000 20 46 0,0000000*000 20 47

RCATTERING FROM AROup 21

0,0000000+000 21 21 0,0000000•000 21 22 0,0000000•000 21 23 0. 000000•000 21.24 0,0000000•000 21 25
9,nnn0000*Onn '4 'A 0,0000000•000-21-27 1*0000009•00: 21 28 2. OCOOC:+000 21 29 0,0000000*000'21 30
0,0000000+000 21 31 O,00:0000•000 21 32 0,0000000•000 21 33 O, 000OOC•000 21 34 0,0000000•000 21 35
0,0000000+000 21 36 0.0000000•000 21 37 0,0000000*000 21 38 0, 000000•000 21 39 0,0000000*000 '21 40
0,O000non*000 F 41 o,nn00000•000-21-42 0,0000000•00: 21 43 0. '000000 000 21 44 0.0000000*000 21 45
0,0000000*000 21 46 O.0000000•000 21 47

SnATIERING pROM ARRUP 22

0,0000000*000 22 22 :,0006000•000 22 23 0.0000000•000 22 24 0. 000000•000 22 25 0,0000000*000:22 26
O.OonoooO*Oon 22 27 :*0000000•000 22 20 9.0000000-000 22 29 n.'JOODOC-000 22 30 0,0000000+00022 31
0,0000000+000 22 32 O,0000000•000 22 33 6.0000000•000 22 34 6, 000000•000 22 35 0,0000000•00022 36 -

0,0000000*000 22 37 O,0000000•00.0 22 38 0,0000009•000 22 39 0..000000*000 ·22 40 0,0000000*000 '22 41 U,1

Le



0,0000000*000 22 42 0.0000000•000 '22 43 0,0000000•000 22 44 0. 000000•600 22 45 0.0000000*000 22 46 Ul
'-D

0,0000000*000 :22 47

SCATTERING FROM.GROUP 23

0.0000000+000 23 23 0,0 nndnno•Ono 23 24 n.ononon)*006 2M 25 0,·060000•000 23 2A 0*0000000*000 28 27
0,0000000*000 23.28 0,0000000•000 :23· 29 O.0060000*000 23 30 0.' 300000•000 23 31 0,0000000•000 23 32
0,0000000+000 23 33 O.0000000•000 23 34 0,0000000•000 23 35 0..000000•000 23 36 0,0000000*000 23 37
0.000noon+000 ·23 38 n,nonnono•onn 23 10 n,nnlnnon*noo 2'1 An 0,-000000•000 2r 41 0.0000000•000 23 42
0,0000000+000 23 43 0,0000000•000 23 44 0,0000000*000 '23 45 0. 000000*000 23 46 0,0000000*000 23 47

SCATTFRING FRAM AROUP 24

0.0000000*000 24 24 6,0006000•000'24 25 0.0000000•006 24 26 0. 000000*000 24 27 0,0000000•000 24 28
0,nnonnnn*ann 24 20 C,nnooOOOA000 24 To C.Ono9000•002 2A 31 O.'030000*000 24 12 0.0000000.000 21 33
0,0000000*000 24 34 0,0000000•000 24 35 0.0000000•000 24 36 0..000000•000 24 37 0,0000000•000 24 38
0,0000000*000'24 39 0,0000000•000 24 40 0.0000000•000 24 41 0.-000000*000 24·42 0,0000000•000 24 43
0,OO0nnontono :,4 44 0,nn00000*-000 94 4< 0*Onoon09*000 24 4A 0.-JOCOOC-000 24 17

SCATTERING FROM GROUP 25

0,0000000*000.25 '25 0.0000000*000 '25: 26 O,0000000*008'25 27 0,4000000•000 25"28 0,0000000*000 25 29
0,0000000*000 25 30 0.0000000•000 25 31 0,0000000*000 25 32 0.-060000*000 25 33 0,0000000•000 25 34
0.0000000+000 25 )5 O,nonn000•000 ·25 38 niononnnA*000 29 77 n,·000090•000 25 'R 0,naonono•000 ·29 39
0,0000000*000 '25 40 (,0000000•000'25 41 0.0060000•000 ·25 42 0,"000000•000 25 43 0,0000000*000 25 44
0,0000000+000 :25 45 0,0000000*000 25: 46 0,0000000*000 29 47

SCATTERING FROM ,GROUP 26

0.0000800+000 26 26 0,nononno•Ono ·26 '7 0,ononnnn•noo 2A 78 O,6000000•000 '28 20 0.0000000•000 26 30
0,0000000+000 26 31 0.0000600•000 ·26 32 O.0000000•OOC 26 33 0..000060•000 26.34 0,0000000*000 26 35
0,0000000+000 '26 36 0.0000000•000 26 37 0.0000000•000 26 38 0.' 000000•000 ·26 39 0,0000000*000 26 40
0,ononnnO*nan 20 41 0.0000000•000 0* 12 040900000IOOO 26 48 0.'OC0000*000 '26 11 0,0000000*000 26 15
0,0000000*000 26 46 0.0000000•000:26 47

SMATTFRING 'FROM AROUP 27

0,0000000*000'27 27 0,0000000*000 '27 28 0.0000000•000 27'29 0,1000000*000 '27 30 0,0000000•000 27 31
0.000nnon*000 ·,7 32 0,non0090•000'27 fit B:on0nnnn*000 3' 34 0.-000000-000 27 35 0,0000000-000 '27 36
0,0000000+000 27 37        0,0000000•000 :27 38 0,0000000*000 27 39 0.:000000*000 27 40 0.0000000•000 '27 41
0,0000000+000 '27 42 0,0000000•000 27 43 0.0000000*000'27 44 0. 000000*000 '27 45 0.0000000•000 27 46
0.0000000+000·27 47

SCATTERING FROM GROUP 28

O,0000000+000'28 28 0,0000000•000 ·28 29 0,0060000•006 28 30 0.·000000*000 28 31 0,0000000•000 28 32
0,0000000+000 20 33 O,0006600•000 28 34 0.0000000•006 ·28 35 0,6000000•000 28 36 0,0000000•000'28 37
0.00000004000 '28 38 o,Anngooo•Ono 98 39 8,onoonon•Ooe'2A 40 4, 000000•000 28 41 0.0n00000•000 '28 42
0,0000000+000 ·28 43 0,0000000•000 28 44 0,0000000*000'28 45: 0,·.000080*000 28 46 0,0000000*000 ·28 47

SCATTERINA FAFM AROUP ·29

0,0000000*000:29 29 0.0000000•000 29 30 0,0000000*008 ·29 31 0.(000000•000 ·29 32 0,0000000•000 '29 33
o,ooonnan*nno 29 34 0,nn00O00•000 29 ,5 0,00QOn00•00: 29 JA 8. 000000*000 20 37 0.0000000*000'29 38
0,0000000+000 29 39 9,0000000•000 29 40 0.0000000-000 29 41 0.· 000000*000 29 42 0,0000000*000 '29 43
0,0000000+000 '26 44 0,0000000•000 29 45 0,0000000*000'29 46 O,-000000•000 29 47

SCATTERING FROM GROUP 30

0,nnoonnn*nno An *n O,0,toooDO•000 In Ti 060000000•000. 30'32 0. OCOO00•000.30 33 0,0000000*000 30 34
0,0000000+000 30 35 O,0000000•000 30 36 O,0060000•000 30 37 O, 000080+000 30 38 0,0000000*000 30 39
0,0000000+000 30 40 C,0000000•000 30 41 6,0000000*000 30 42 0.-000000•000 JO 43 0,0000000*000·30 44



0,0000000*00030 45 0,0000000•000 30 46 G,0000000•000 30 47

SCATTERING FROM TROUP 11

0,0000000+000 31 31 0.0000000-000 31 32 0.0000000•000 31 33 9. 300000•000 31 34 0,0000000*000 31 35
0,000nnOn+000 31 36 0,nn00000•000 31 37 0,000(nOO•000 31 PR C. 130006*00:·31 39 0,0000000*000 31 40
0,0000000+000 :31 41 0.0000000•000 31 42 8,0000000*000 31 43 0, OZOOOC•000 31 44 0.0000000+000 31 45
0,0000000*000 ,31 46 0,0000000•000 31 47

SCATTERING FROM GROUP 32

0,0000000+000 32 32 0,n000000•000 32 33 0'en00009*000 32 8.4 9. 090000*000.32.35 0,0000000•000 32 36
0,0000000+000.32 37 O,0000000•000 32 38 0,0000000•000 ·32 39 8.'00008:+000 32 4: 0,0000000*000 32 41
0,0000000+000 32 42 0,0000000*000:32 43 0,0000009•000 32 44 0. 300000*905 32 45 0,0000000•000 32 46
11,nnonnt,1,*nnn :32 97                                                                                            .. ..                  ..      ... „ ..

SCATTERING FROM GROUP 33

0,0000000+000 33 33 0,0000000•000 33 34 0,0000000*000 33 35 0. 0-0000+000 33 36 0,0000000*000 33 37
0,·0000000+000 ·33 38 0.0000000•000 33 39 0.0000000*000 33 40 2. GOODOC*000 33 41 0,0000000•000 33 42
0.000nnon+000 33 41 o,Bnooloo•000 TY 44 d,nnoono<'*003 3'1 4165 n. 2:00::*000.33.46 0,0000000*000 ·33 47     -

SCATTERING FROM GROUP 34

0,0000000*000 ·34 34 0,0000000-000 34 35 6.0000000*000 34 36 3, 80000:•000 34 37 0,0000000*000 34 38
0,0000000+000:34 39 0,0000000•000 34 40 n,0000000*000 34 41 8. OCOOOC•000 34 42 0,0000000*000 34 43
0.0000000+000:34'44 3.(Inonono*nnO 34 44 9,nnon non.n 00 34   46       -  -'.- a.-05·0000•000-34.  47

SCATTERING FAOM GROUP 35

0,0000000*000 :35. 35 0,0000000•000 35 36 0,0000000•000 35 37 8. 000000*000 35 38 0,0000000+000 35 39
0,0000000*000· 35 40 0.0000000•000 35 41 0,0000008•005 35 42 s. CTOOOC•000 35 43 0,0000000*000 35 44
0,Ononnon*ono 85 45 n,Pnnooon•Ono 79 46 RATIOOn00•000 3547            -.-.......-.....   --      .--    .„.......    -    ...---„-... .-

SCATTERING FROM GROUP 36

0,0000000+000:36 36 0,0000000-00036 37 0,0000000•000 36 38 0. CCOOOC•000 36 39 0,0000000*000 36 40
0,0000000+000:36 41 0,0000000-000 36 42 0.0900000*000 36 43 0. 01000:+002 36 44 0,0000000•000 36 45
0,Boonnon+nno 16 46 0,nn80000•000 TA 47                                             _..._____._. _...-..__._........_ _...       ... _„...._._.______

SCATTERING FROM GROUP 37

0,0000000+000:37 37 0,0000000•000·37 38 0,0000004*000 37 39 9. 060000•000 37 40 0,0000000•000 37 41
0,0000000+000,37 42 0,0000000•000 37 43 0.0000000•000 37 44 9. 000000*000 37 45 0.0000000•000 37 46
0,noonnon+nno.:117 47

SCATTERING FROM GROUP 38

0,0000000+000 31 38 0.0000000•000 38 39 C.0000000*000 38 40 ': , OCOO00•000 38 .41 0,0000000*000 38 42
0,0000000+000 38 43 0,0000000•000 38 44 0,0000000*000 38 45 4. 000000•000 38 46 0,0000000*000 38 47

SCATTERING FROM GROUP 39

0,ononnno*non 39 19 C,0090000•000 39 40 0,0000000•000 30 41 0.  00000·0*000.3-9- 42-  ------0,0000000*000··39· ·43-·...---_-_-
0,0000000+000 39 44 0.0000000•000 39 45 0,0000002•000 39 46 0. OCOOOC•000 39 47

SCATTERING FEOM RAnup 10

0.0000000+000 40 40 0,0000000•000 46 41 0•0000000*000 40 42 0, 000000•000 40 43 0,0000000*000 40 44
0,0000000+000 40 AS 0.00(0000•000 10 46 0.000:005*005 40 17

-

SCATTERING FROM GROUP 41 Ul
Ln



-
0,0000000+000 48 41 0.0000000•000 41.42 0.0006000•005 41 43 0. 000000*000 41 44 0,0000000•000 41 45 Ul
0.0000000*000 41 46 n,non,Ono•OnO 41 47                                                                   0'

SCATTERING FROM GROUP 42

0,0000000+000 42·42 0.0000000•000 42 43 O,0000000*000 42 44 O. 000000•000 42 45 O,0000000•000 42 46
0,0000000*000 42 47

SCATTERING FROM GROUP 43

0.0000000*000 43 43 0.000nnnn•nno 43 44 n.noonono•008.43 45 n,loonnO *000 43 *A 0,nnonono•000 4r 47

SCATTERING FROM GROUP 44

0,0000000+000 44 44 0.0000000•000 44 45 0.0000000-000 44 46 0•3000060•000 44 47

SCATTERING *ROM BROUP 45

0,0000000*000 45 45 0.0000000•000 45 46 0.0000000•000 45 47

SCATTERING FROM GROUP 46

0.0000000+000,46 46 n.oonnona•OnO 46 47

SCATTERING FROM GROUP 47

0,0000000+000 47 47

TIME SPENT IN PROGRAM.AREA :NO.10 WAS 4.067*ODOSPRONDS

TIME SPENT IN PROGRAM AREA :NO. 8 WAS 3.400.002SFCONOS

TIME SPENT IN PROGRAM.AREA NO, R   WAR    Y,onn.no,RFCONDS

TIME SPENT IN PROGRAM ARFA 'NO: R WAR 2.onn•nn,RmunNnS

TIME SPENT IN PROGRAM.ARBA 'NO, R WAS 2,Ann-no?SErIONDS

TIME SPENT IN PROGRAM ARFA :NO, A WAS 2.:Itnninn,REenNnS

TIME' SPENT IN PROGRAM AREA NO, A WAS' 7,Onn•nO?RECONDS

MATERIAL PU240

nist:RFTF LF¥FL' SCATTARING

SCATTERING FROM GROUP  1

0,noonnon*ono  1 1 6,00)6000-000  1 2 7'9nboooe*006  1 A O.100000:*boo  1 4 0.0000000*000  1  5
0,0000000+000  1 .6 9.0006000•000  1 7 0,COOOQOOIOOC  1 8 0. 000000-000  1 9 0.0000000+000 1 10
0,0000000+000 .1 11 O,0000000-000 1' 12 O.0000000*000 1 13 0. 0:0000*000 1 14 0,0000000+000 1 15



0,0000000*000 1 16 0,0000000•000 1 17 0,0000000*000 1 18 O,-000000*000  1 19 0,0000000*000  1 20
0,0000000+000  1 21 6,8000000-000 1 22 0.0000000*000 1 23· 0. OCOO00•000  1 24 0,0000000•000  1 25
0.0000000+000 1 26 r,nnooono•ono  1 27 n:Annonoo•009  1 2R .. ]00000-BOO 1 29 0.0000000*000 1 30
0,0000000+000 1 31 O,0000000*000 1 32 0,0000000*000 1 33 0,-000000*000 1' 34 0,0000000*000  1 35
0,0000000*000  1 36 0,0000000•000 1 37 0,0000000*000  1 38 0.-000000*000 1:39 0,0000000*000 1 40
-0•00-Q.0.0-00.*00.0..._1_4.1.-._. r,foonono•onn 1 42 n,ntionono•nno 1 43 0.'000000•000 1 44 0*0000000*000 1' 45'
0,0000000+000 1 46 0,0000000•000  1 47

SCATTBRING FRnM GROUP  ?

0,0000000*000 '2 2 O,0000000•000  2 3 0.0000000*008  2 4 O. O:0080•600. 2 5 0,0000000•000  ·2  6
.L_00_000.00+000 '2 7 0,0000000•00-0--1-_8 .,nnonnon•000  2 9 0. 090000*000  2 10 0.0000000•000  2 11
0,0000000*000  2 12 0,0000000•000  2 13 0,0000000*009 2.14 0, 000000•000 2 15 0.0000000•000 '2 16
0,00000000000  '2 17 0,0000000•000 2 18 0,0000002*000  2 19 O. 000000•000  2 20 0,0000000-000 2 21
o.ooonnon*ono '2 22 r,annnAno*000  9 23 1,ofionpn.*non , '4 A. 0(0000-000 2 25 9.OnVAO'10.000 2 26
0,0000000+000  1 27 0,0000000•000  2 28 0,0000000*000  2 29 0, 000000*000 2 30 0,0000000-000  2 31
0,0000000*000  2 32 C,0000000•000 2 33 0,0000000*000 2 34 9, 000000•000 2 35 0.0000000•000  2 36
0.0 0 0 0 0 0 0+0 0 0·2    3.Z _jXidikgLn,qul   2 3R n,no001100*000 -2 39 4. 000000•000  2 40 0.0000000•000 ·2 41
0,0000000*000  2 42 0,0000000•000 2 43 0,0000000•000 2 44 0, 0:0000•000 2 45 0,0000000*000  2 46
0,0000000+000 '2 47

SCATTERING FROM GROUP  3

0,Boonnon*nno  3 1 0,nnn0000•000  r 4 O,0009.00•008  . 5 9.0000004000  r 6 0.0000000*000  3  7
0,0000000*000  3 8 O.0000000•000  3 9 O,0060000-000  3 to 0, 000000•000  3 11 0,0000000•000  3 12
0,0000000+000 3 13 0,0000000.000 3 14 0,0000000•000  3 15 9. 0000QO•000 3, 16 0.0000000•000 3 17
n,nnonono*nnn  .7 lA :.0000000.000 , 19 2.00:0002.000 3 20 C. 3:00:0*:CO 3 21 0,0900:00.000  3 22
0,0000000*000 3 23 0,0000000•000 3 24 0,0000000•000  3 25 0. 000000-000 3 26 0.0000000•000 3 27
0,0000000+000 3 28 0,0000000•000 3 29 0,0000000•000  3 30 0.,000000•000  3 31 0,0000000•000  3 32
0,Boonnon*nno  .3 )1 c,nno0000•000 r .,4 0.0000000*000  3 39 0. 02000C.000 1 36 0.0000000.000 3 37
0,0000000+000 3 38 0,0000000•000 3 39 0,0000000•000 3 40 0. 000000•000  3 41 0.0000000-000 3 42
0,0000000+000 3 43 0,0000000•000 3 44 0,0000000•000  3 45 0, 000000•000 3 46 0,0000000-000 3 47

SCATTERING FROM GROUP  4

0,ooonnon*000  4 4 0,1'nno6OO•000 4 9 O:onoonon*000  1 6 0. 000000•000  4 7 0.0000000•000  A  8
0,0000000*000 ·4 9 0,0000000•000 4 10 0.0000000•000  4 11 0.-000000•000 4'i2 0,0000000*000  4 13
0,0000000+000 4 14 0,0000000•000 4 15 0,0000000*000 4 16 0,_000000•000 4 17 0,0000000•000  4 18
0,000nnon.ono  4 40 n,Ant10000-LO-0.0  22 0.0000000-000  4 23
0,0000000•000  4 24 0,0000000.000  4 25 0,00000000000 '4 26 0. 000000•000 4,27 0.0000000•000 4 28
0,0000000+000  4 29 4,0000000•000  4 JO 0,0000000•000  4 31 0.:000080.800  8 32 0.0000000*000  4 33
0,0000Onn*Ona 4 314 c, 0000000-*-0-0-0---4-35---U*.0*4*D*( *04-*--3L----0.,.0.&&4 #4*0.0--4 37 ·0.0000000•000  4 38
0,0000000*000 .4 39 0,0000000•000  4 40 0,0000000•000  4 41 6, 000000•000  4 42 0,0000000•000 4 43
0,00000004000  4 44 O.0000000•000 4 45 O.0000000•000  4 46 O. 000000•000 4 47

SCATTERING FROM GROUP  5

0 ondOOno*ono in 4 0&0000000•000  4 6 0,0000000•008  5 7 0.:OC0000*000  9 8 0.0000000+000  5  9
0.0000000+000 5 10 O,0000000•000 5 11 0,0000000•006  5 12 0. 000000•000  5 13 0,0000000-000  5 14
0,0000000*000 5 15 0,0000000-000 5 16 0,0000000*000  5 17 p,'OCOORCIOOO  5 18 0,0000000•000 .9 19
n,Oonoono•000 :" 99 C.COCCCOC-COC  5 21 0.00:0000.709  5 22 0. CCOOOC*000  5 :3 0,0000000+000  5 24
0,0000000*000  5 25 0,0000000-000  5 26, 0,0000000•000  5 27 0':000000*000  5 28 0.0000000•000 5 29
0,0000000*000 5 30 0,0000000•000 5 31 0,0000000*000 .9 32 0.·000000•000 5 33 0,0000000•000  9 34
O,oBOOOnn*OnO ;4 v' 0,0000000•000  5 16 0,0000000•000  5 37 0.-200090*000  4 38 0.0000000•000  5 39
0,0000000*000 5 40 O,0000000•000  5 41 0,0000000•000  5 42 0, 000000•000 5 43 :0,0000000•000  5 44
0,0000000*000 5 45 0,0000000•000 5 46 0,0000000•000  9 47

SCATTERING· PROM GROUP  6

O,000*non•000 ·6 6 O,nnoOO0O*000  A 7 0,0000000.000  6 R 0. 000000*000    9 O,0000000*000  6 10 . .

0,0000000*000 '6 11 Q,0000000*000  6 12 0.0000000•000  6 13 O..000000•000  6 14 0,0000000•000  6 15 -

0'0000000*000 '0 16 0,0000000•000  6 17 0,0000000*000 6 18 0. 000000•000 6 19 0,0000000•000 ·6 20



-

0,0000000+000 .6 21 O,0000000•000 6 22 0,0000000•000  6 23 0.:obooic•000 6 24 0,,0000000•000 .8 25 Ul

0,0000000*000 ,6 26 0,0000000•000  6 27 0.0000000•000  6 28 0. 000000•000 6 29 0,0000000-000 ,6 30 00
0.0000000*000 6 31 n,Onn00O0•onn  6 32 n,nngnnon*nol A 13 04 000000•000 a 34 0.0000090•000  6 35    ...
0,0000000+000 ,6 36 O,0000000•000  6 37 0,0000000•000  6 38 0.'000000-000  6 39 0,0000000•000  '6· 40
0,0000000+000 6 41 0,0000000•000  6 42 0.0000000•000  6 43 0,°000000•000 6 44 0,0000000•000  6 45
0,0000000+000  6 46 0,0000000•000 6 47

SCATTERING FROM GROUP  7

0.0000000*000 '7 7 1,1503936•002  7 8 O.0000000•006  7 9 3.1816406•001  7 10 1.9075118-001 '7 11
0,0000000+000 '7 *2 1,0679856•001  7 13 1,0747610•001  7 14 5,7844020.002  7 15 2,9323191•002  7 16
0.0 0 0 0 0 0 0 4 0.0.0.ILl_LL__---_I#%£54040•0007 l A n,nnonnoo•non  7 1.9 n,-050000•000 7 20 0.0000000-000  7 21
0,0000000*000 '7 22 O.0000000*000 7 23 6,0000000•000  7 24 p.'000000*000 7 25 0,0000000.000 .7 26
0,0000000*000 '7 27 0,0000000*000 7 28 0.0000000•000 7 29 0, 000000•000  7 30 0.0000000.000  7 31
o.n o o n n n A+0-0-0_ _1_1 2= *D   L i n n     1  •9 0 0 7 ,rj nionoonoo.000  7 34 9."OCCOOC-000 7 35 0.0000000.000 , 36
0,0000000*000 .7 37 0,0000000•000  7 38 0.0000000•000  7 39 0.':00000•000 7 40 0.0000000•000 7 41
0,0000000+000 .7 42 O,0000000•000  7 43 0.0000000•000  7 44 0,·000000•000 7 45 0,0000000•000  7 46
0,000nnoniono '  47

SCATTERING FROM GROUP  8

6,7385101•002 .8 8 8.4482669•002  8 9 1.0057187•001  8 10 3.4470252•001  8 11 4,2155360•001  8 12
2,7069580•001 ·8 13 7,0525091-002 8 14 0,00b0000•000  8 15 3.1110239•003 8. 16 '2,4808280•002 8 17
1.4322164•OB2 ,8 18 7.4800201.Oor  8 10 X,*n9d6,7•n03  R 2n 1,4A27ato.003  R 21 5.2400.23.OOA  8 23
3,54219880004 ·8 23 2,5017995•004  8 24 1.7926053•004  8 25 1,3015860•004  8 26 0,0000000•000 8 27
0,0000000*000 .8 28 0,0000000•000 8 29 0,0000000•000  8 30 0. 000000•000 8 31 0,0000000•000 8 32
0.0oonnon*Bno .p 23 r,nnn00O0•000  A 14 nsoroon)O•000  R '4 B,*0000CCIO 04---1-36-- 0 8 37
0,0000000*000  9 38 O,0000000-000 8 39 0,0000000•000  8 40 0.·000000*000 8 41 0.0000000•000 8 42
0,0000000*000 '8 43 O,0000000•000 8 44· 0,0000000*000 8 45 0. 000000•000 8 46 0,0000000•000  8 47

SCATTERING PROM GROUP  9

2.6432078,001 '9 9 1,5217„9.nnl 9 tn 9,03505,S•002 0 11 1.214,1'A-001  0 12 3.0132170-002  0 13
1,1930995•001 19 14 1.2576717•001 9 15 7,6659791•002 9 16 4,6071953•002  9 17 2,7274515.002 '9 18
1,6020785•002 '6 19 9.3084231•003  9 20 4.8620534•003  9 21. 0.·0000QO-000  9 22 0.0000000•000  9 23
0,nnonnnO+nno ·9 24 O:or'00000•000-_L-25--+0-000000•000 9 2A c.     000000•000-9--32-----444244400•000       9    2 8
0,0000000*000 1 29 O,0000000•000 9 30 0,0000000•000  9 31 0. 000000*OQO 9 32 0.0000000•000 9 33
0,0000000+000  G 34 O,0000000•000  9 35 0.0000000•000 9 36· 0,¢000000•000  9 37 0,0000000•000  9 38
0,nnonnnA*onn ·c ie C:nno9O90•900 0 10 o,onoonoo•000  9 41 0. 020000*000 0 43 0.0000000.000 0 13
0,0000000+000 69 44 0,0000000-000 9 45 0,0000000•000 9 46 0..000000•000 9 47

SCATTERING FOOM GROUM IO

:,3,6999256•001 10 10 2,2452156.001 10 11 2,4803068•002 10 12 7,3638266•002 10 13 8,5779697•002 10 14
5.516n418•On2 18 48 1,00069124002 in 16 0,0noonoo*000 10 17 0·2000000*000 10 18 0•0000000*000 tO 19
0,0000000+000 10 20 5,9748366•004 10 21 3.9339377•003 10'22 2,3814446.003 10 23 1,4444192.003 10 24
8,7608452•004 10 25 5,3137211•004 10 26 3,2220346•004 10 27 1,9548087•004 10 28 1,1856517.004 10 29
0,0oonnon*ono to 30 0,nn00000•000 in 11 0,0 0O0OO•000 10 39 0. 000000•000 10 33 0.0000000 000 10 31
0,0000000*000 10 35 0,0000000•000 10 36 O.0000000•000 10 37 0.-'000000•000 10 38 0,0000000*000 10 39
0,0000000+000 10 40 0,0000000•000 10 41 8.0000000*000 to 42 0. 000000*000 10 43 O,0000000*000 10 44
0.000nnon+Ono to 45 r,nonnono•000 in AA n,Onoonoo.noo 10 47

SCATTERING FROM GROUP it

4,7651007•001 11 11 3,2562679•001 11 12 3,3062489•002 11 13 1.2573736•002 11 14 O,0000000-000 11 15
3,0412346•002 11 16 2,7190207•002 11 17 1,6728846•002 11 18 9,8841665,003 11' 19 4,9922178-003 11 20
2.1731494•On 3 11 21 8,AAR3412•004 11 29 1,01"Al.0.001 11 2A 0.'00000:•000 11 24 0.0000000'000 11 25
0,0000000*000 11 26 0,0000000•000.11 27 0.0060000•008 11 28 A.· 000000*000 11' 29 0,0000000-000 11 30
0,0000000+000 11 31 0.0000000•000 11 32 0.0000000*000 11 33 0, OC0000•000 11 34 0,0000000*000 11 39
O,ononono*nnO 11 th C,0000000•000 11 r' 0,0000000•000 11 38 0. OODOOCiCOO 11 39 0.0000000'000 11 40
0,00000004000 11 41 0,0000000•000 11 42 0,0000000*000 11 43 0.'000000*000 11 44 0.0000000.000 11 45
0,0000000*000 11 46 0.0000000•000 11 47



-

SCATTERINQ FROM GROUP 12

6,1291373@001 22 12 4,6793528-001 12 13 6,3997251-002 12 14 2.69824865002 12 15 1,0622666•002 12 16
0,0000000*000 12 17 0,0000000•000 12 18 0,0000000*000 12 19 s. 000000•000 12 20 0,0000000+000 12 21
0,0000000*000 12 22 5,3554087.On4_ 12 23 4,n990699•004 12 24 2,4437519-004 12 25 1.4F'22106"004 12-26
0,0000000+000 12 27 0,0000QOO-000 12 28 0,00000000000 12 29 G. 000000•009 12 30 0,0000000*000 12 31
0,9000000+000.12 32 0,0000000-000 12 33 0,000C000•000 12 34 0. 060000*000 12 35 0,0000000•000 12 36
0,0oonnon*ono i'2 37 n,AnnnAnn.nnO 12 JA n,nnoonne*noo 12 79 0. 9'0002•000 19 49 0.00OD000*000 12 41
0,0000000+000 12 42 0,0000000•000 12 43 0.0000000*000 12 44 0.1000000•000 12 45 0,0000000•000 12 46
0.0000000*000.12-47

SCATTERING FROM GROUP 13

6,4674460•001 ff 11 A,RARrrbi.Onl 13 14 R,045993&-002 11 14 9.5339027,003 19 16 1,4208167-002 13 17
8,6448568•003 13 18 3,3376092-003 13 19 0,0000000•000 13 20 0. 000000•000 13 21 0,0000000•000 13 22
0,0000000*000 13 23 Q.0000000•000 13 24 0,0000000•000 13 25 8, 000000•000 13 26 0,0000000•000 13 27
0,ononnon*nno f3 28 0,on00000-000 ir 29 0,0000002*000 13 30 0. :COOOC+000 11 31 0,0000000*000 13 32
0,0000000*000 13 33 0,0000000•000.13 34 0,0000:00*000 13 35 0• 00000C•000 13. 36 0,0000000*000 13 37
0,00000004000 13 38 0,0000000•000 13 39 0,0000009*000 13 40 0. 000000-000 13 41 0,0000000*000 13 42
o,ooonnon*nno ta·41 0,nn00000•000 1, 44 n,OROOROn*000 13 45 . 90000C'hOOC lr-46 0.0000000*000 13 47

SCATTERING FROM GROUP 14

4,8544925•001 14 14 .4,·9852440•001·14 15 9,2114204-002 14 16 3,5472385,002 14 17 0,0000000*000 14 18
2,2262318•003.14 19 3.810£468•003 14 20 2,1550120•003 14 21 1.13982818003 14 22 5.2588448-004 14 23
2.0124496•004 1,4 24     Q.nno90.90•Onn 14'9% n,n A O B;n. *n 0.1-1.4-_28.------ -···4·,--0 r O O 00·*-0,0·0--4- - 27 O.nn00000*040 td 26
0,0000000+000 14 29 g'QOO@*00*000 14 30 0,0000002*000 14 31 1. :00000•000 14· 32 0,0000000+000 14 33
0,0000000+000 14 34 0,0000000•000 14 35 0,0000002*000 14 36 P,.300000•000 14·37 0,0000000•000 14 38
0.0000000*000 14 39       9.Onanonn•nno 14 40 n.non#000*00-e._lj....31 -51,_._ 3 4 no 0.0 10.00- 13 . 4 2 0,nonnono•non 14 43
0,0000000*000 14 44 .0,0000000*000.14 45 0,0000060*000 14 46 3, 0600004000 14 47

SCATTFRING rinM GROUP 15

3,3553185•001 <5 15 5,9856585.001 15 16 3,0751475•002 15 17 4.8565900.002 15 18 2,3034022.002 15 19
0,000nnon*nno 1' ''n (,OnOOO00•000 14 21 0,9900000•000 15 22 4. --000:+002 14 23 0,0000000•000 15'24
0,0000000+000 %5 25 0,0000000•000 15 26 O.0000000*000 15 27 0. 000000*000 15 28 0,0000000•000 15 29
0,0000000+000 15 ·30 0,0000000•000 15 31 0,0000000*OOC 15 32 C. OBOOO:•000 15 33 0,0000000*000 15 34
0,0oonnon+nno %9 35 c,F:nogooo•000 14 TA n,00090rri•002 1Q 37 . 000002-000 14 38 0.0000000•000 15 39
0,0000000*000 15 40 0,0000000•000 15 41 C.00000Oy•000 15 42 0, 00000:•000 15 43 0,0000000*000 15 44
0,0000000+000 15 45 0,0000000•000 15 46 0,0000000*000 15 47

SCATTERING 'FROM GROUP 16

1.5886769•001 1,6 46 A,9647464.004 iA 17 4,0950570-n 02 1* 18 0.7990995-003 18 19 2.4110169-002.16 20
1,4803100•002 16 21 8,7493069-003 16 22 0,0000000•000 16 23 0.-000000*000 16 24 0.0000000*000 16 25
0,0000000+000.10 26 0,0000000•000 16 27 0.00Q0000*000 16 28 0, 000000•000 16 29 0,0000000*000.16 30
0,ooonnon*ono 16 11 0,nn00000•000 18 T2 0,000:000*000 16 33 '. CCOO00*000 1A 34 0.0000000•000 16 35
0,0000000+000 16 36 O,0000000•000 16 37 0,0000000•000 16 38 O. 00000:•000 16 39 0.0000000*000 16 40
0,0000000*000 16 41 0,0000000•000 16 42 0,0000000•000 16 43 0, 00000(•000 16 44 0,0000000•000 16 45
o,ooonnon*ono t, 48 0,4nn0000*000 lA 47

SCATTERING FROM GROUP 17

0,0000000+000 17 17 5,7496044•001 17 18 2,0589516-001 17 19 O.'000000•000 17 20 0,0000000-000 17 21
2,4962223•004 17 22 6,8883591•003 17 23 4,1180244•003 17 24 2.45099829003 17 25 1,4502279.003 17 26
8,5127&768004 f, 27 liod26128-004 17 28 2,8454321-001 17 29 1.7075667•004 17 30 1.0356916-001 17 31
0,0000000*000 £7 32 O,0000000•000 17 33 0,0000000•000 17 34 0. 000000•000 17 35 0,0000000*000 1'7 36
0,0000000+000 17 37 O,0008000•000 17 38 O,0000000*000 17 39 0,3000000*000 17 40 O,0000000•000 17 41
o,onnopnO*000 17 d2 O,0000000•000.17 43 0,0000000*000.17 14 O.":000004000 17 45 0,0000000+000 17 16
0,0000000*000 17 47
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SCATTERING FROM GROUP 18 '.                                      g

0.0000000*000 1,8 18 9,68591AA-Onl 18 10 Til#A1414.not lA 20 0,1000000*000 18 21 0*nnonono.Ono lA 22
0,0000000+000 18 23 0,0000000•000 18 24 0,0000000*000.18 25 0..:00000•000 18 26 0,0000000•000 18 27
0,0000000+000 le 28 0,0000000*000 18 29 0,00000Oe•000 18 30 9, 000000*000 18 31 0,0000000•000 18 32
0.0000000+000 1,8 33 4,Boonono•000 18 34 n,npoonnn•noe la r5 n, OCOOOC•'COO 18 96 0,on00000•000 18 37
0,0000000*000.le 38 O,0000000•000 18 39 0,0000000*000 18 40 9.'OCOOO:•000 18 41 0,0000000•000 18 42
0,0000000*000 18 43 0,0000000•000 18 44 0,0000000•000 18 45 0, OGOOOC•000 18 46 0,00000000000 18 47

SCATTERING FROM GROUP 19

O,0000000+000 re 19 1,3557084SOn, 19 20 2,501&noo•n01 10 21 1,1121290-001 19 22 0.0000000•000 19 23
0,0000000*000 19 24 8,0006000•000 19 25 0,0000000•000 19 26 0.'060000*000 19 27 0,0000000*000 19 28
0,0000000+000 19 29 0,0000000•000 19 30 0'0000000*000 19 31 O.:000000*000 19 32 0,0000000•000 19 33
O,000nnon*nno TG ,4 0,nn00000•000 19 '5 0,0000000.00: 19 3A 0.":COOOC*000 10 37 O,0000000*000 10 38
0,0000000+000 19 39 O,0000000•000 19 40 0,0000000*000 19 41 de.'00000:-000 19 42 0,0000000•000 19 43
0,0000000*000 19 44 8,0000000•000 19 45 0.00000000000.19 46 O.'000000•000 19 47

SCATTERING FROM GROUP 20

0.0000000*00.1-20   20   -_-0-D-[lan-0.0.tonn _2021 3,444A275•n 02 2n 92 0, A70790.002 20 21 4.1154945.On? 20 24
1,6839241•003 20 25 0.0000000•000 20 26 0,0000000*000 20 27 8. ·000000*000 20 28 0.0000000+000 20 29
0,0000000+000 20 30 O,0000000•000·20 31 0,0000000•000 20 32 0, 000000*000 20 33 0,0000000•000 20 34
0.000nnon*000·20 35 O,finn0000•000_2-0_36 0,000(noo•OOC 20 77 0, 000002•000 20 38 0.0000000•000 20 39
0,0000000+000 20 40 0,0000000•000 20 41 0,0000000*000 20 42 0.'060000•000 20 43 0,0000000•000 20 44
0,0000000+000 20 45 0,0000000*00020 46 0,0000000•000 20 47

 .                                 SCATTERING FROM GROUP 21

0,00000004000 21 21 A•Oonnono•nno 21 22 honoficinn•non 21 23 4,„A00000*000 21 24 1,9619420-007 21 25
6,8508780•003 21 26 2,9506137.003 21 27 1,2152844-003 21 28 6.i000000•000 21 29 0,0000000*000 21 30
0,0000000*000 21 31 0,0000000•000 21 32 0,0000000*000 21 33 0.:000000*000 21.34 0,0000000•000 21 35
0.0000000+000 21 36 0,OOAnnnO•Onn 21 17 ninnoonnn*non 21 18 n, 00000(-000 21 30 0.0000000*900 21 40
0,0000000*000 :21 41 0,0008000•000 21 42       0.0000000•000 21 43 0, 00000:•000 21 44 0.0000000*000 21 45
0,0000000*000 21 46 O.0000000•000 21 47

SCATTERING FROM GROUP 22

0.0000000*000 '22 22 1,nnonono•onn 22 21 0,Onoonnn.000 22 24 0.'200000 000 22 25 0.0000000•000 22 26
0,0000000*000·22 27 1,7581044.004 22 28 , 6,1968691•004 22 29 1.8390008.004 22 30 1,1110135-004 22 31
0,0000000*000 22 32 0,000g000•000 22 33 " 0.0006000•000 22 34 0,·080000•000 22 35 0.0000000*000 22 36
0,nnon0004000 22 97 C:0009000.000 22 88 2.00(0000*003 22 39 4  C CCC:+CDC 22 42 0.00:COO:*CO: 22 A...

0,0000000*000·22 42 0,0000000•000 22 43 0.0000000*000 22 44 0.'000000•000 22 45 0,0000000*000 22 46
0,0000000+000'22 47

SCATTERING FROM GROUP 23

0,ooononn*nno 23 21 i,rnp.0000*000 2T 24 0,0000909•000 21 25 0. 300000*000 21 26 0,0000000+000 23 27
0,0000000*000·23 28 0,0000000•000 23 29 0,0000000*000 23 30 0.0000000•000 23 31 O,0000000-000 23 32
0,0000000+000 23 33 0,0000000•000 23 34 0,0000000•000 23 35: 0.<000000*000 23 36 0,0000000•000 23 37
0,nnonnnn*nno ·23 YA 9,An:0000•000 21 r9 0,0009no,*00: 23 40 0.-::000:*OOC 21 41 0,0000000•000 23 12
0,0000000*000 23 43 0,0000000•000 23 44 O.0000000•006 23 45 0, 000002*000 23 46 0,0000000•000 23 47

SCATTERING  FROM  nROLIP  24

0,0000000+000 24 24 060000000•000 24 25 C.0000000-006 24 26 O.,·000060-000 24 27 0,0000000+000:24 28
0,000bnon*nno 24 20 2,0000000•000 '24 TO &000(000*00: 2d 31 0.'2:000:*000 24 32 0.0000000*000 24 33 -·---
0,0000000*000 24 34 0,0000000*000 24 35 0,0000000*000 24 36 0, 000000•000 24 37 0,0000000*000 24 38
0,0000000*000 24 39 O.0000000*000 24 40 0,0000000*000 24 41 0, COOO00*000 24 42 0,0000000•000 24 43
0,O00nono*nno 24 64 0,on00000•000 24 45 0,0000000•002 24 AA 6.·00000:*000 24 47

SCATTERING FAOM GROUP 25

\



0,0000000*000 '25 25 0.0000000•000 25' 26· 0.0000000•000 25 27 0.:000000*000 25 28 0,0000000•000 25 29
n , n n n 4 0 n 0 6 0 0 Cal--10-----4,00*60*400-281-31 C.0000002•003 25 32 O.»000065*000 :9 33 0,0000000+000 25 34
O,0000000+000 '28 35 0.0000000•000 25 36 0,0000000•000 25 37 0.4000000•000 25 38 O,0000000*000 25 39
0,0000000*000:25 40 0.0000000•000 '25 41 0,0000000*000'25 42 0. 000000•000 25· 43. 0.0000000*000 25 44
0,0000000+000 15 45       n:8000000•000 25_AA n,nitoon00•000 2M 47

SCATTERING,FROM GROUP 26

0,0000000*000 26 26 0,0006000•000:26 27 0.0000OOD•000 26 28 0.,000000*000 26 29 0,0000000*000 26 30
0,0000000*000.26 31 0.0000000•000 '26 32 0,0000000•006 26 33 O,»000080*000 26 34 O,0000000•000 26 35
0.0000000•000 96 36 0,00nnono•Ona 26 37 n,nnoflnnn*nne 2A 18 0,2000000•000 26 ro 0,OnOnono*000 26 &0
0,0000000+000 ·26 41 0,0000000*000 26 42 0.0000000*000 26 43 0.:000000•000 26 44 0,0000000*000 26 45
0,0000000+000:26 46 O.0006000•000 26 47·

SCATTERING FROM GRO6P 27

0,0000000+000 '27 ·27 A,Oni0000•000·27 2A n,nnoonoo•OOK 27 29 0. 200000-000 27 30 0.0000000*000·27 31
0,0000000+000 27 32 0,000QOOO•000.27 33 0,0000000*000 27 34 0. :00000•000 27 35 0,0000000•000 27 36
0,0000000*000 27 37 0,COCDOOO•000 27 38 0,0800000*000 27 39 A. 000000•000 27 40 0,0000000*000 27 41
0.0000000+000 77 42 A,ononono•onn ·97' 41 C,aoonnon.nO: 27 44 '. 200000•000 27 45 O.on0000O•000 2, 46
0,0000000*000 27 47

fCATTERING FROM.GROUP 28

0,0000000+000 28 28 Q.0000000•000 28 29 O,0080000•006 28 30 G..000000•000 28 31 0,0000000•000'28 32
n,nnonnnn*nnn,29 i.1 (,C000000•000 28 r4 0.0009009•00: 28 35 3.-05000:*000 :R 36 0,0000000+000'28 37
0,0000000+000 22 38 9,0000000•000 28 39 0,0000000•000 28 40 0,3000002•000 28 41 0,0000000*000 28 42
0,0000000*000 28 43 0,0000000*000·28 44 0,0600000*000 28 45 r.-000000•000 28 46 0,0000000*000 28 47

SCATTERING FROM,GROUP 29

0.0000000*000 2$ 29 b,nonton6•onn ·29 Jn n, BAO aan ,*nno 20 rl 3. 000000•000 29 32 O.on0O00O*000 20 83
0,0000000+000 29 34 9.0000000•000 29 35 0,0000000•000 29 36 D. 000000*000 29 37 0,0000000•000·29 38
0,0000000+000 ·29 39 0,0000000•000 29 40 0,0000000-000 29 41 0, 000000•000 29 42 0,0000000•000 29 43
0,ononnon*nno ·,6 ·44 c,nn00000•000 20 45 0,0000000•00: 29 46 9.'020002*000 29 47

SCATTERING FROM GROUP 30

0,0000000+000 30 30 0.0000000•000'30 31 0,0000000•000 30 32 a..000602•600 30 33 0,0000000*000 30 34
0,0000000+000:30 35 0,0000000•000 30 36 0.0000000•000 30 37 0.'000002•000 30 38 0,0000000*000 30 39
O,ooonnon*ono rn An 0,on00000•000 3n 41 9.0000000-000 30 42 0. 00000:*000 30 43 0.0000000•000 30 11
0,0000000*000 30 45 0,0000000•000 30 46 0,0000000•000 30 47

SrATTERINA FRAM GRMUP 31

0,0000000+000 ·31 ·31 0.0000000•000 31 32 0.0000000*000 31 33 3, 000000*000 31 34 0,0000000*000 31 35
o,nnoOonO+000·31 YA 0,0090000*000 31-37 0.0009000*000 31 38 0. 0:000:*000 31' 39 0,0000000*000 31 10
0,0000000+000,31 41 0.0000000•000 31 42 0,0000000•000 31 43 0.'000000•000 31 44 0,0000000*000 31 45
0,0000000*000 31 46 0,0000000•000 ·31 47

SCATTERING FROM ·GROUP 32

0.0000000+000 32 32 8,0.Onnonoiono 32 33 n,ononono•nne 39 r4 O.'000000•600 32 85 o.nn00000•000 32 36
0,0000000+000 32 37 0,0000000•000 32 38 0,000000(•000 32 39 O, OOOObe*000 32 40 0.0000000+000 32 41
0,0000000*000 32 42 0.0000000*000 32 43 0,0000000*000 32 44 0,2000000•000 32 45 0,0000000*000 32 46
0.0000000*000,32 47

SCATTERING FROM GROUP 33

0,0000000+000 33 33 0,0000000•000 33 34 0,0006000•006 33 35 0, 000000•800 33 36 0,0000000*000:33 37
0,0000000+000 33 38 0,0000000•000:33 39 0,0000000-000 33 40 0.10:0000*000 33 41 0,0000000*000 33 42 -
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0,0000000+000 33 43 0,CO00000*000 ·33 44 0,0000000•000 33 45 0..000000•000 33· 46 0,0000000•000 33 47 3
tv

SCATTFRINA FRnM GROUP 34

0,0000000+000,34 34 0,0000000-000 34 35 0,0000000*000 34 36 0.-000000•000 34 37 0,0000000*000·34 38
0.0000000+000 34 39 0,0000000*Onn 14 40 n,nnoonno•MOO 34 41 0. 020000•000 34 42 0.0000000•000 34 43
0,0000000+000 34 44 0,0000000•000 34 45 0,0000000*000 34 46 0,2000000•000 34 47

SCATTAR NG *AnM BROUP 39

0,0000000+000·35 35 O,0000000•000 35 36 O.0080000•008 35 37 0. 000000*000 35 38 0,0000000*000 35 39
0.000nnon+000 15 40 0,nn00000•000 34 41 0,0000000•006 39 49 0.:000000-000 39' 43 0.0000000•000 35 41
0'0000000+000 :35 45 0,0000000•000 35 46 0,0000000*006 35 47

SCATTRRINA FRnM AROUP 36

0,0000000+000·36 36 0.0000000•000 36 37 0,00000Oe•008 36 38 0.-000000•000 36 39 0,0000000*000 36 40
0,ononnon+Bno )6 41 0,nn00000•000 3* 42 e.0000000•000 36 43 0.-0000002000 38 14 0.0000000*000 36 45
0,0000000*000 36 46 0,0000000•000,36 47

SCATTPRINn rRAM GROUP 37

0,00000004000 37 37 9,0000000-000 37 38 0,0000000*000 37 39 O.»000000•000 37 40 0,0000000•000 37 41
0.000nnon+000.17 42 0,0000000•000 37 43 0,0000000*000 37 14 0.-OCOO00-000 37 15 0.0000000*000 37 16
0,0000000*000.37 47

trATI=RINA FROM ARMUP 39

0,0000000+000 38 38 0,0000000•000.38 39 0,0000000*000 38 40 0.0000000•000 38 41 0,0000000•000 38 42
0,noonnan*ono.,R 41 0,0800000•000 IR 44 9,0000009*003 38 45 0.'000000*000 38 46 0.0000000*000 38 17

SCATTERING PROM GROUP 39

0,0000000*000 39 39 0,0000000•000 39 40 0,0060000•000 39 41 c.·000000•000 39 42 0.0000000•000:39 43
0,0000000+000 :39 44 0,0000000•000 39 45 0,0000000•000 39 46 0.:000000•000 39 47

SCATTERING FROM GROUP 40

0.0000000+000 40 40 5,nnn5000*Ono·An 41 n,onOonoo*006 40 42 4.-000060·000 40 43 0.0000000-000 10 11
0,0000000+000 ·40 45 0,0000000•000-40 46, 0,0000000*000 40 47

SCATTERINB /MOM ARRUP 41

0,0000000+000 41 41 0,0000000•000 41 42 .0,0000000•000·41 43, 0.6000000*000'41 44 0.0000000•000 41 45
0,000nnon*#00 41 .4  6,nn00000•000·41 a7

SCATTERING FROM-GROUP 42

0,0000000+000 42 42 0.0000000•000 42 43 O,0000000*000 42'44 0,A000000*000 42:45 0,0000000•000 42 46
0,0000000•000 ·42 47

SCATTERING FROM GROUP 43

0,0eonnon*ano .43 4, 6,nno60O0•000 41 .44       0,0060000•000 43 45 O.0000066*000 '48 46 ·0.0000600*000 43'47

SCATTERING PROM GROUP 44

0,0000000*040,44 44 O,0000000•000 44-45 O.0080000•000·44 46, 0.0000000*000 '44- 47

"CATTERING./.0/ OROUD 45 . 0.  1.    ,

0,0000000*000 45 45 6.0006600*000 45 46 0.00000000000 ·49 47



SCATTERING FROM GROUP 46

0,0000000+000 46 46 O.0000000•000 46 47

SCATTERING FROM GA049 47

0,0000000+000 47 47

TIME SPENT IN PROGRAM AREA NO. 9 WAS 4.039•000SECONDS

TIME SPENT IN PROGRAM AREA NO..8 WAS 7.000-003SECONDS

TIME SPENT IN PROGRAM AREA NO. 8 WAS 9.000•O03SECONDS

STATISTICAL SCATTERING

SCATTFRING FROM GROUP  1

2,7263250•005  1 1 3,4822708"004  1 2 2,3288404.003  1 3 9.33041898003  1 4 2,4922683-002  1  5
4,833,69 n • O n 2  1 A 7,2A3322A.0-02  1 7 0,OvOPA81-002 1 8 9.52:630:.002  1 9 8.9115895-002  1 10
7,5878080•002 1 11 5.9945620-002 1 12 4,4640255e002 1 13 3.18229A3e002 1 14 2.1876220.002  1 15
1,4628483-002 1 16 9,5734340.003 1 17 6,1608699•003 1 18 3,91320065003  1 19 2,4603291-003 1 20

1.5_3163029.003 . 1 21 0,51.,rlROS-Ond 1 22 5,8,43*71?.00-  1 23 3,6070492-004  1 24 2.2104415.004 1 25
1,3515014a004 1 26 8,2486542-005 1 27 5,0274720-005 1 28 0, 000000*000 1 29 0,0000000•000 1 30
0,0000000+000 1 31 O.0000000•000 1 32 0,0000000•000  1 33· 0..000000*000 1 34 0.0000000*000 1 35
0*10..0.0.00-0-10-0.0.---136 . . . . ...._.-    ( · ,1'n e 0 0 0 0•0 0 0 1 37 n,Onoono.•000 1 JA 0..020000.000 1 39 0.09010p0.000 1 40
0,0000000+000 · 1 41 ..0000000•000  1 42 0,0000000-000 - 1 43 n.:oeoobo*000 1 44 0,000'0000•000 1 45
0,0000000*000 1 46 0,0000000•000 1 47

SCATTERING FROM GROUP  2

_2.1*751*6ILO.4...2.. 2... 2+0015536-OnT 2 3 1,0941519•nn2  2  4 3.3104016.002  2 4 7 49QA227.002  2  6
1,2745664•001  2 7 1,7312274-001  2 8 1,9720277•001  2 9 1.95681428001 2 10 1,7429117"001 2 11
1,4266539:001  2 12 1,0932089-001  2 13 7,9563427•0022 14 5,5624413.002  2 15 3.7687789-002 2 16
2,4918328•.0.02       ·2 1 7 1,6164461-002.   2.18- _.____-..1.*0331272•.002.-2.-19---_.---.6..5271-0.370003   2 20 4 .0 R668 7-8*0 01--2--21-------
2,5408079•003  2 22 1,5710707•003 2 23 9,6731643•004  2 24 5,9360762.004 2 25 3,6333505.004 2 26
2,2194251•004 2 27 1,3536062•004 2 28 0.0000000*000  2 29 0. 000000•000 2 30 0,0000000•000 2 31

 [LGO.0.*000  '2. 32... 0,2000000*000.  2 31 n,nnoninn.00( , 34 9. 000000•000 9 ff 0.0000000*000 2 36
0,0000000*000 '2 37 O,0000000+000  2 38 0,0000000*000 2 39 0, 000000*000 2 40 0,0000000*000  2 41
0,0000000+000 2 42 O,2000000•000 2 43 0,00090006000 2 44 0.3000000•000  2 45 0,0000000•000 2 46

-0,1010.000+000     2  _47

SCATTERING FROM GROUP  3

8,8393719•004  3 3 5,9562048-003  3 4 2,4006063-002  3 5 6,4426135e002  3 6 1.2540745.001  3  7
1,8953219•001 4 8 2,3476846o001  3 9 2:4877106•001 3 10 2,33264218001 3 11 1,9876601-001  3 12
1,511.65590081.:3 13 1.1722164•001-.-3-_14 R,3531566-002  X 15 5.7447379-002 3 16 3.8426941-002 3 17
2,5154308•002  3 18 1,6190896"002  3 19 1,0285528•002  3 20 6,4675352e003 ..3 21 4,0344947=003 3 22
2,5011666•0033 23 1,5431042•003 3 24 9,4844362•004  3 25 5,81236859004 3 26 3,5538733.004 3 27
2,169n906•on4  3 PA 1,,220591.004 3 20 0:onooq,•Oon  r 30 °. 0-000:7000  1 31 0.0000000.000 3 33
0,0000000+000 3 33 8,0080000*000 3 34 0,0000000*000 3 35 0.'OCO0O0•000  3 36 0,0000000*000 3 37
0,0000000+000  .3 38 O.0000000•OOO 3 39 0,0000002•000 3 40 0. 8000000•000  3 41 0,0000000*000 3 42
.0,00-00000+000  3 -43 -6.,0000000-00.0 ·  3 44 :.000000(.000  3 45 3.20Co000*000 3 46 0,0000000+000 3 17

SCATTERING FROM GROUP 4 -

(3\
W



-
2,3681218•003  4 4 1,2131513-002  4 5 3,9358794"002  4 6 8,8987537,002  4 7 1.5131905-001  4  8
2.0112883.:.0.01_4._ 9 2,14rl4&4.001 4 1 n 2,359"29.1001 & 11 2.'710500-001 A 12 1.69627A9-001 4 13
1,2999905•001 4 14 9,4622851.002  4 15 6,6158176•002 4 16 4.4827699•002 4 17 2,9640553.002  4 18
1,9228503•002 4 19 1,2289979•002 4 20 7,7647611-003 4 21 4,8616873,003 4- 22 3*0226897-003 4 23
1,8690561•003 4 24 1,1507974,003_ _4-25 7,882,18PA•004 4 26 4,722S7AO.004 4 27 2,6404486.004 4 28
1,6103893•004  4 29 0,COOODOO•000  4 30 0,0000000•000  4 31 0, CCOO00•000  4 32 0,0000000-000 4 33
0,0000000+000 4 34 0.9000000*000 4 35 0.0000000•000 4 36 0. 000000•000 ·4 37 0,0000000•000 4 38

_L-9.9.0 ODD.+ 0_09.._4 3 9 p.oopnonn•ona 4 40 n.ollnnoon•onn 4 41 n,   t n a n 0 0 O*0 0.0_ .1 4 2 n,nnnnano•nno 4 43
0,0000000*000  4 44 0.00:0000-000 4 45 0,0000000•000  4 46 0.5000000*000 4 47

SCATTERING FARM GROUP  q

5,4375242•003  8 5 2,1776474•002  5 6 5,8140076•002  5 7 1,1274046.001  5 8 1,6985662•001  5  9
_2. 98-8122•001--5 la. 2,9197204-nnl 5 11 9.n,AM,AA.nol % 12 1.7*87854-001 9 11 1.3973042-001  5 14
1,0414284•001  5 15 7.4171873-002 5 16 5,0688902•002 5 17 3.4093866•002 5· 18 :2,2311944-002 5 19
1,43583990002  5 20 9,1199332-003 5 21 5.7338892•003 5 22 3.5764909e003  5 23 2,2170601.003 5 24
1.3677423•003  5 25 8.4062118.nn4 5_26 5.1914134.Ond  9 27 3,140A546.004 5· 2A 1,9.2.358.00& T 29
1,1716429•004  5 30 .0000000+000  5 31 0,0000000•000  5 32 3.'000000•000  5 33 0.0000000*000 5 34
0,0000000+000 '5 35 (,0000000-000 5 36 0,0000000*000  5 37 0. 000000•000  5 38 0,0000000*000·'9 39
0.0000000+000 ·5 40 P.Goinono•Onn 1.-41 , ,niloconn•nno , 42 2, 000000.000  5 /3 0.0000000*000 4 44
0,0000000+000  5 45 0,0000000•000 5 46 0.0900000•000  5 47

SCATTFRING FRAM GROUP  6

1,0589192•002 ·6 6 3,4347154•002  6 7 7.7665775•002  6 8 1,3227928•001  6 9 1,7949697•001  6 10
2,0454886•001  6 11 2,fi307714.Ont 8 1.9 1:RnAAgnA.001 6 11 1.48:0562-001 A 14 1.114Q961-001  6 15
8,2614764•002  6 16 5,7763149•002 6 17 3.9139767•002 6 18 2,5879838,002  6 19 1,6788946-002 6 20
1,0730778•002 '6 21 6,7796894.003 6 22 4,2440247•003 6 23 2,63923198003 6 24 1,6319508-003 6 25
1.0048107•003  6 26 6.166,133.nnd 6 27 1,774,369•Ond A 98 2,105do<0.004  6 29 1,4n61043-004 A '0
0,0000000+000  6 31 0,0000000•000  6 32 0,0O00O0C*006  6 33 O, 000000*000  6 34 0,0000000•000 ·6 35
0,00000000000  ,6 36 0.0000000•000  6 37 0,0000002•00: 6 38 0.-·000000•000 6 39 0,0000000+000  6 40
0.0000000+000 .6 41 o.nonnono•Onn 6 42 n,nnonnnA•noo  A &3 0,-000OOCIOOO 6 44 O.Ononono.900 A 65
0,0000000*000  6 46 O,0000000•000 6-47

SCATTERING FROM CROUP  7

3,6987532•005  7 7 4,4202692•004  7 8 2,8044794•003  7 9 1,1777152•002 7 10 2,7853653•002  7 11
5,263ninninn2 '7 12 7,7709647•002 71/ 9,4ap•1,1.002 ' id 9,87(3337.002 ' 15 9.1913701-002  7 16
7,7295498•002 '7 17 6,0698838•002 7 18 4,5029502•002 7 19 3,1954318•002  7 20 2,1903759-002  7 21
1,4614267•002 '7 22 9,5479186•003 7 23 6,1398735-003 7 24 3.8932113.003 7 25 2.4457489.003 7 26
1,5248585•003 '7 27 0,4460390-004  7 WA 5,855§.AnoP'004 7 29 3,579111:-004  7 30 2,1028035-004  7 31
1,3404710•004 7 32 8,1801630-005  7 33 4,9851739•005  7 34 O.·000000•000 7 35 0.0000000-000 7 36
0,0000000+000  7 37 Q,0000000*000 7 38 0,0000000*000 7 39 0.'00000C*000  7 40 0,0000000*000 7 41
0,ononnnn*nno '7 49 2,Ann0000•000 7 *r 0,0000noo•000 7 4A 7.'OCOOOC*000 ' 15 0.0000000•000 7 16
0,00000000000 1 47

SCATTERING FROM GROVP  8

0,0000000•000  0 8 O.0000000•000  8 9 O,0000000*008  8 10 0.-000000-000  8 11 0,0000000-000 8 12
a,n n o n o n n.n aL.-*Ll3------***Ilo.0.0.0#AO 9 0         A     14---44##47 0 0 8 1 5 C. 00000:+009---8-16 0.0000000.000 B 17
0,0000000+000 -8 18 O,0000000*000  8 19 0,0000000*000 8 20 O.°OCOO0O•000  8 21 0.0000000+000 8 22
0,0000000+000  .8 23 0,0000000•000 8 24 0,0000000•000  8 25 0.-000000•000  8 26 0,0000000•000 8 27
0,000(Inon*00.0 :L_28 c,t·n00OOO*000 A '0 0,0000000.000  8 30 0.'OCOOOCIOOD---8-31 0.0000000'000 8 32
0,0000000+000  .8 33 0.0000000•000  8 34 O.0000000•000  8 35 0,6000000*000 8 36 0,0000000*000 8 37
0,0000/000+000  8 38 O.0000000•000 8 39 0.0000000•000  8 40 0. 0000bc•000  8 41 0.0000000•000 8 42
0,noonnon*Oao LA:It : O,nnoODOO•000 R 44 O,0000000•000 8 44 9. ]COCOC.0-00 A 16 0,0009090*000 8 17

SCATTERING FROM GROUP  g

0,0000000+000  '5 9 0,0000000'000 9 10 O•0000000*008  9 it 0. 000002•000  9 12 0.0000000•000 9 13
0,0000000*000  G 14 0,0000000•000  9 15 0.0000000•005  9 16 O,·000000-000  9 17 0,0000000*000 9 18

.- -
r. .L 1 ..- ... .. -.....C ....i...· '-9



-: . ..1 . ... ........IIi. -:I.

0,0000000+000 ·G 19 0,0000000*000 9 20 C.0000000*000 9 21 0, 00000:•000 9 22 0.0000000+000 9 23
0,0000000*000 '9 24 0,0000000•000 9 25 0,0000002*000 9 26 ., 0:0000•000 9 27 0.0000000•000 9 28
O,ononnnn*nno ig 29 0,0nrooOO•000 9 rn 0,0000099*000 9 31 ". 200000•000 -9 32 0,0000000•000 --0-33--
0,0000000+000  '5 34 3,0000000*000  9 35 0.0000062•000  9 36 O. :COOOC*000  9 37 O,0000000*000 9 38
0,0000000*000 '9 39 0,0000000•000 9 40 0,0000000•000 9 41 6, 200000•000 9 42 0.0000000+000 9 43

.D_*-0.0-0-no-0.0*0-0-0        'G 44 ...._0+0000000.•-0-0.0-_-9 - 45.... ----3.00.00-00-0.4.000...9 46..- ...O:0000*000 9 47

SCATTERING FROM GROUP 10

0,0000000+000 10 10 0,0000000•000 10 11 0.0000000*00: 10 12 -• CDOOOC•000 10 13 0.0000000*000 10 14
0,0000000*000 10 15 0,0000000•000 10 16 0,0000000*000 10 17 . :LOOOC•000 10 18 0,0000000*000 10 19
0 . 0-0-0-000 0_*-0 00-_10 20 o,Bnooo00•000 10 Pl 0 0.0.0.0-0 0-00*000·10.-22. :• 0:000.*000 10 23 0,0000000•000 10 24
0,0000000+000 10 25 0,0000000•000 10 26 0.0000000*00: 10 27 3. 000000*000 10 28 0.0000000*000 10 29
0,0000000*000 10 30 0,0000000•000 10 31 O.0000003*00: 10 32 1, 00000:*000- 10 33 0,0000000*000 10 34
0.0000000-*on,_10 15 n,nnOOOn 0•Ono 1G AA r.n,#Oofne*nO: 10 37 ..· :3000:•OOG 10.38 .0,0000000*000-10 39
0,0000000+000 10 40 O,0000000•000 10 41 0,0000009*000 10 42 1, OCOOO:*000 10 43 0,0000000*000 10 44
0,0000000+000 10 45 6,0000000-000.10 46 0.0000062*003 10 47

SCATTERING FROM GROUP it

O.Ou0000+000 11 11 r,Anononn•nno 11 19 r,nBOnnn-*00:.11.11-- -.·.-:00000*000.11. 14. ·0,0000000+000·11 15
0,0000000*000 11 16 O,0000000•000 11 17 8,0000000*002 11 18 ., 06000:•000 11 19 0,0000000+000 11 20
0,0000000+000.11 21 0,0000000•000 11 22 2.00000OC•000 11 23 3. 2:000:*00: 11 24 0.0000000*000 11 25
0,0.0-gannn*nno 11 26 O,nn00000•000 11 27 0,0009009*00: 11-28 .1, -05000:*000.-11 29 0,0000000*000 11 30
0,0000000+000 11 31 0,0000000•000 11 32 0,0000000*000 11 33 -• 000000*000 11 34 0,0000000+000 11 35
0,0000000*000 11 36 C,CO.0000•000 11 37 0,0000002*00: 11 38 3. JLOOOC•000 11 39 0.0 0 0 0 0 0 0+0 0 0   1 1    4 0

0,0_0_Onnon+nno 11 41 o,pno0OOO*000 11.42 t'On00"0:*00: 11 41 - .     1·3 0 0 0 0*G O O- - 1 1.4 4 0,0000000*000 11 45
0,0000000+000 11 46 0,0000000•000 11 47

SCATTFRING FRnM AROUP 12

0,0000000+000 12 12 6.0000000•000 12 13 0,0000000*008 12 14 4. 3'000:*006 12 15 0.0000000*000 12 16
1 *. fl . [1 9 . 0. un lo .a n - 1 L 1 1 . . . . . ....  C...O 00 0 OBO•-O 0.0 ..12.18...- -.    0,0 0 0 0 6 04*..000..·12 ·· 1 9 ·-·· 0.. :6000:•000 12 20 0.0000000*000 12 21
0,0000000+000 12 22 0,0000000•000 12 23 0.0000000*000 12 24 -, 2:000:*000 12 25 0,0000000+000 12 26
0,0000000*000 12 27 :,0000000*000 12 28 0.0000000*005 12 29 :• 0:000:*000 12 30 0,0000000+000 12 31
-0-0.00£010.*.0-0-0- _12..32.. _._ -- 0.-2013 0 0 BO *0-0 0_..12.-33 . ---J...000-0009.+00:. 12.-34. 9..0;OOOC•000 12 35 0,0000000+000 12 36
0,0000000+000 12 37 0.0000000*000 12 38 0,0000000•000 12 39 '·. JZOOC:+000 12 4. 0,0000000+000 12 41
0,0000000+000 12 42 0.0000000•000 12 43 0,0000002•000 12 44 3. 0-000.*000 12 45 0,0000000*000 12 46
10128-0_0£,_0 0.9.-1:L-  7.. .

SCATTERING FROM GROUP 13
--„--.-......-...-'..........

0,0000000+000 13 13 0.0000000*000 13 14 0.0000000*000 13 15 ". 30000:*000 13 16 0,0000000+000 13 17
0,0000000+000 13 18 0,0000000•000 13 19 0,30030000000 13 20 0• 0-OOOC•000 13 21 0,0000000+000 13 22
-fl*.0.0-0.Al[LoiD-0 0..13.23.... u.0000000*000_13_.24.... ..-.--0..400.0.00.1>-*00·C-.13..25. :. 3:000:*000 13 26 -0,0000000+000 13 27
0,0000000*000 fl 28 5,0000000•000 13 29 0,00000UG*000 13 30 , C:OOOL•COO 13 31 0,0000000+000 13 32
0,0000000+000 13 33 0,0000000*000 13 34 0,BODOOOO*OOO 13 35 h, JOODE*COO 13 36 0,0000000+000 13 37
-0+0-010-0-0.05 0.0.0..1 3.  38 ... 0,0000-000*000-13-39- -·--0,·0000000400·0--13 40 4.· :00006•000 13 41 0,00000000000 13 42
0,0000000+000 13 43 0,0000000*000 13 44 0.0000009.000 13 45 9. 96000:+000 13 46 O.0000000+000 13 47

..SC.A.T.T·ER 1-NG-_FROM - GRCUe.._$4···- -

0,0000000+000 14 14 0.6000000*000 14 15 0,0000060*000 14 16 G. BOOOCS+000 14 17 0.0000000+000 14 18
-0-*-0-0-0-0.0.0-0-*.00-0--14...19. -""O,OOZOODO*00-0-14.20... ...-...  0,0000000-*000-· ·1-4··21 ··-· 3. 0:OOOE•000 14 22 0.0000000*000 14 23
0.0000000+000 14 24 0.0000000•000 14 25 0,0000009•000 14 26 1. 05000:*000 14 27 0.0000000*000 14 28
0,0000000*000 14 29 0,0000000*000 14 30 0,0000000•000 14 31 3. 00000:•OOC 14 32 0,0000000+000 14 33
%#DE£11113UUUL_lA.   34.-----_ +0000800 40 00.14.-35.-----..3-,CO-0-g-0-02*-GO :-14...36.. .•-A 0000*000 14 37. -0,0000000+000 14·38
0,0000000+000 14 39 0,COU0000•000 14 40 0,000000:-00: 14 41 3, 1-00(:+000 14 42 0,0000000+000 14 43
0,0000000+000 14 44 0,0000000•000 14 45 0,0000000*000 14 46 9,·OSOOOC+000 14 47

SCATTERING FROM GROUP 15 -

0\
Ul



0,0000000+000 15 15 :.0000000*000 15 16 :0050000•003 15 17 -· 0:000C-000 15 18 0,0000000+000 15 19 (>
-

0,0000000+000 15 20 C.0000000•000 15 21 09 00000•003 15 22 0. :COOC.•000 15 23 0,0000000+000 15 24 (>
0.0 0 0  0 .0.10.9..15-.25-.. ._..._. 1 .. 0 0.0 0.0030.0-0.15... 26.-- .._ .-_....:..0 J.0 0.0 0 .'9000  .15 .2 7 .1.- ..000.+:00 15 28. 0,0000000+000 15 29
0,0000000*000 15 30 8,0000000•000 15 31 0,00OJOO:*000 15 32 ;• C:00::*006 15 33 0,0000000+000 15 34
0,0000000+000 15 35 5,0000000•000 15 36 0.000300.'•000 15 37 1. :000:.+000 15 38 0,0000000*000 15 39

_0...Q.020-0.0-0.*-0.00-1.5._40_         ._...._.0.,10:0000€000.1.5.41 _  -· · - · · - · -  t. 0 0 0.0 0-0 ( *0 0 0. -1 5 4 2. 1.-000000*OOL 15 43 0,0000000+000 15 44
0,0000000+000 15 45 0,0000000*000 15 46 0.0000000-000 15 47

.._. - _...__.-..    ...SCAT.TER.ING._F ROM_OROUP..16

0,0000000+000 16 16 0.0000000•000 16 17 :,0000000-000 16 18 2. 000000*000 16 19 O.0000000+000 16 20
..0.,-0-0.0.0.GO.0.211.0.0._lst-..2.1..._._ -0-,0.0.110.0-GO * .0 0 0. -1 6  .2 2. . . . . _ . . . ·0, .0 00.0.00 30-00 0.-  1 6 2 3 2. X0000*000 16 24 0,0000000+000 16 25
0,0000000+000 16 26 0,0000000•000 16 27 0.000000 +003 16 28 3. JCOOOG•000 16 29 0.0000000*000 16 30
0,0000000+000 16 31 2,0000000•000 16 32 0,00009:''000 16 33 i. OCOOOC*000 16 34 0.0000000*000 16 35

_0* 0. 0.0.0.a*no.fl_12 ..36.._.  --. ...e...0.Qu 0.0 0. 0 0.0. .1-6-37....--- . --.--.0 ..c 9 -r  .0 0     + 103-46...38 4-·3:00 0 C I C O C     1 6 3 9 0,0000000+000 16 40
0,0000000+000 it 41 O,0000000*000 16 42 0,000,00.4003 16 43 c. 0:000:+006 16 44 0,0000000+000 16 45
0.0000000+000 16 46 6,0000000•000 16 47

SCATTERING FROM GROUP 17

-P.J.99-0.10.010.01.12.-11... .........C ..2.0 0 0.010.9.001 -17.18 ... ....     ...0.200 0.00:t.005   17 .1.9 .. DVOOCD•COC 17 2: 0,0000000+000 17 21
0,0000000+000 17 22 O.0000000*000 17 23 0,0000000•000 17 24 3. :COOO:+000 17 25 0,0000000+000 17 26
0,0000000+000 17 27 (,0000000*000 17 28 8,0000000•00: 17 29 t, :700(C+COO 17 3(. 0.0000000+000 17 31
_0-*0.0.0.0-0-0010-0.0 -13-_ 2.-.....-,-..e,.0-0.00000*-0-00.-17.33.  ..--   .....0.0.00 0008*00:   17 ·34. 3. .30000.*000 17 35 0.0000000+000 17 36
0,0000000+000 17 37 O.0000000*000 17 38 0,9000000*000 17 39 . :3000:+00 0 17 40 0,0000000+000 17 41
0,0000000+000 17 42 (,0000000•000 17 43 0,000000:*00% 17 44 '. 3:0000+005 17 45 0'..0000000+000 17 46
0, nflo (Inan*ono   17   47                                         .....-- .....„.-_._.--............._-_...-.       -.......-

SCATTERING FROM GROUP 18

O,0000000*000 1£ 18 O,0060000-000 18 19 0,0000004•000 18 20 r. OTOOO:•000 18 21 0,0000000+000 18 22
0,0000000+000 le 23 0,0000000•000 18 24 0,0000002*002 18 25 . 3200:C•SOO 18 26 0,0000000*000 18 27

.D*.0.0-0.0-01010.Oil_1.2...28_._._... ._.c.. 0 O.nOO.00*00 0..18 ..22-:--.._... .2.. 0DC 090:*.0-0 0   18 3 2 :. 0-000.*00: 18 31 0,0000000*000 18 32
0,0000000+000 le 33 0.0000000*000 18 34 0,0000008*003 18 35 ·, 05000:*000 18 36 0,0000000*000 18 37
0,0000000+000 16 38 G.0000000•000 18 39 a,OUOJOO:*000 18 40 1. 300002*000 18 41 0,0000000*000 18 42

·_L.Qk £ bO ..0_.LE_.13..__-...._._0...0.02 000.0.4.0 0.0...18 --44.-.. _. ....._.O .00.0.00.0.1 *0.0 0. .1 8 4 5 ..·:3000 *:00 18 46 0,0000000+000 18 47

SCATTERING FROM GROUP 19

0,0000000*000·19 19 3.0000000*000 19 20 0.000000.*00: 19 21 1. 0:000:*000 19 22 0,0000000*000 1923
0,0000000+000·15 24 0.0000000-000 19 25 3,0000000*000 19 26 ·. 3:0002+000 19 27 0,0000000*000 19 28
0.0000000•000 19 29 r..0.0-0.0000*.0-0.0..1. _-3.0..._....  .-3.0-0.0 !100.:900.2..19 .31 . :-0002+000 19 32 0,0000000+000 19 33
0,0000000+000 19 34 0.0000000•000 19 35 0.0000062•000 19 36 . 300006•000 19 37 0,0000000•0'00 19 38
0,0000000*000 16 39 0,0000000•000 19 40 0.0000000•002 19 41 ·. 00000:*000 19 42 0,0000000*000 19 43
0. 0.0-0_089.0-41Qi-19... A.4_  .__._.__C.._0.0.Ll.040.n.*O.0.0....1 9.  45..._. .........._ .C...DeDo.00.0 *0 0 3. .1 9. .4 6 . 2.-33000:*000 19 47

SCATTERING FROM GROUP 20

0,0000000+000 20 20 0,0020000*000 20 21 0,0000003•000 20 22 3. 00000:+000 20 23 0.0000000*000 20 24
0,0000000+000 20 25 c.COUOO00•000'20 26 0,0000000•000 20 27 O, OJOOOC•000 20 28 0,0000000*000 20 29
o,noonnon+ono gn '30 "'pr'00000*000 90 -31- ··-· .---0+000000.:*000.·-20·32. -2..·00000:*00: 20.33 0,0000000*000 20 34
0,0000000+000 20 35 0,0000000•000 20 36 0,0000000*000 20 37 '' OCOOO:*000·20 38 0,0000000+000 20 39
0,0000000+000 20 40 0,0000000•000'20 41 0,0(00000*003 20 42 r, OZ000C•000 20 43 0,0000000+000 20 44

_0+0-0.0.0-0.0-0.€.0.0-0_20..45.. -%,-00*.0-000*000_.20_.46.----.--.0..90-00.000*000  20.47   ...

SCATTERING FROM GROUP 21

0,0000000+000 21 21 0,0000000•000 21 22 0.0000003•000 21 23 6, 05000C*000 21 24 0,0000000*00·0 21 25

.0,0000000+000·21 26 0,0000000•000 21 27 2,0900000•000 21 28 3. 0:000:0000 21 29 0.0000000*000 21 30
0-*.010.0-010-*401 -2 1--31_.--_--0-, O.6-e O.0 40* 0-0 0. .2 1- 32-...---.-.. 0.0 0 0 5 00 0 •.000..21.-33.... -3. 0:0000*000 21 34 0,0000000•000 21 35
0,0000000+000 21 36 0,0000000•000 21 37 0,0000008•000 21 38 1. 0:000:*000 21 39 0,0000000+000 21 40
0,0000000*000 21'41 O,0020000•000 21 42 0.0000000•000 21 43 ; OCOOOC•000 21 44 0.0000000*000 21 45



0,0000000+000 21 46 0,0000000•00021 47

SCATTERING FROM nmOUP 22

0,0000000+000 22 22 O,0000000•000 22 23 0.0000000•000 22 24 O.'000000*000 22 25 0,0000000•000'22 26
0,onoMnnn*nno .,2 9, O,0000090•000 22 7R 9,0000000•000 22 29 O.     0:000-0 -6 0 0    2 2 3 0 0,0000000+000-22-·3-1-
0,0000000+000 22 32 0,0000000•000 22 33 0,0000000•000 22 34 0.1000000•000 22 35 0,0000000•000 22 36
0,0000000+000.22 37 0,0000000*000 22 38 0,0000000*000 22 39 0.:000000•000 22 40 0,0000000*000 22 41
0.000nnon+Ona ·22 42 o,nnooOOO*OnO 92 4A nionoono.•000 22 44. 9.-20000-0*000 22 45 0.0000000 000 22 46
0,0000000+00022 47

SBATTERING FROM BRO,9 23

0,0000000*000 '23 '23 0,0000000-000 23 24 0,0060000•008 23.25 O./000000•060 23. 26 0,0000000*000 23 27
n 1 O n n o o n 0490 0 ,2, "28 0.09050:C*000 23 29 ., . . . . . . . ·6 09: 23 30 0.'000000*00:.23 31 0,0000000+000'23 32. . . . . . . . .
0,0000000*000 '23 33 0,0000000•000 23 34 0.8100000*000 23 35 0,;000000*000 23 36 0,0000000•000 23 37
0,0000000+000-'23 38 0,0000000-000 '23 39 0.8900000*000·23·40 0..000000•000 23.41 0.0000000+000 23 42
0,noonnnn+000 23 41 0,nn9OOOO*000·21 44 0,0000000•000 23 44 8. 00OOOC•000 2r 46 0,0000000•990 -23 17

SCATTERING FROM GROUP ·24

0,0000000+000'24 24 0,0000000*000 24 25 0,0000000*000 24- 26 0,'080090*000 24-27 0,0000000•000·24 28
040000000+000 '24 29 0,0000000•000 24 30 O,0000000•000'24 31 0,5000000•000 24 32 0,0000000*000 24 33
0,000nnon*nno ·,4 314 O,PnoOOOO*000 24 35 0, On 09000•000  ·24 36 0.'000000*000 24 37 0.0000000•000 24 38
0,0000000+000:24 39 0.0000000•000 24 40 O.0000000•002.24-41 0. 000000•000 24 42 0,0000000•000 24 43
0,0000000+000'24·44 0,0000000•000 24 45 0,0000000*000 24·,46 0.'000000•000 24-47

SCATTERING PROM GROUP 25

O,Ooonnon*000 ·,5 25 a.nnooono•Ono 25 26 n,OnonnnO•n06 24 77 0, 000000•000 25 2A 0,0000000*000 25 29
0'0000000+000-25 30 0,0000000•00025 31 0,0000000•000 25 32 0, 000000•000 25 33 0,0000000•000 ·25 34
0,0000000+000:25 35 0.0000000-000 25 36 0,0000000*000 25 37 9.,000000*000 25 38 0,0000000•000 25 39
0,nooannn+nnn #9 40 O,nno90OO*009 25 41 n,VrOOAD,1*.nOC 2.5 42 9. 000000*000 2* 13 0.0000000,6000 25 41
O,0000000+000 28 45 0,0000000•000 25 46 0,0000000*000 25 47

SCATTERING FROM ARnLlf 26

0,0000000+000 '26 26 8.0000000•000 ·26 27 0.9000000*000 26 28 O. 000000•000 26. 29 0,0000000*000 26 30
0,nnnOOno*Oon 2, vl 9,0000000.000 2A 12 0.90'00000•000 26 33 0.'000000-000 CA 34 0,0000000*000:26 35
0,0000000+000,26 36 0,0000000•000 26 37 0,0000000•000 26 38 0,u000000*000 26 39 0,0000000•000 ·26 40
0,0000000+000:26 41 0,0000000•000 26 42 0,0000000*000 26 43 C.:000000•000 26 44 0,0000000•000 :26 45
0,0oonnon•nno 26 46 O,nn00000•000·26 47

SCATTERING 'FROM GROUP 27

0,0000000+000 ·27 27 0,0000000*000 27 28 0,0000000*000 27 29 O, 000000•600 27' 30 0,0000000•000 :27 31
0,0000000*000 '27 32 O,0000000•000'27 33 0,0000000•000:27 34 A. ·000000•000 27 35 0,0000000•000 27 36
0,ononnon*000 !,7 r7 o,nnooo00•000 ·27 IR 0,onoon00*000 27 30 9.'00000-C•000 27 40 0.0000000-000'27 41
0,0000000+000 27 42 O,0000000•000 27 43 0,0000000*000 27 44 O.5000000*000 27 45 0,0000000•000 27 46
0,0000000*000 27 47

SCATTERING FROM ·GROUP 28

0,ononnon*nno ·22 28 g,on000O0•000 ·?R 20 o.dooonoo•006 '2A 30 0. 820000*000·2A 31 0,0000000•000 ·28 32
0,0000000+000 28.33 Q,0000000•000 28 34 0,0000000*008.·28 35 0..000000•000 '28 36 0,0000000•000 '28 37
000000000*000:28 38 0,0000000•000 '28 39 0.0000000*000 28 40 0,0000000*000 28 41 0,0000000-000 '28 42
0,nnonnnn*nnn 2# 41 0,On00000•000 2R 44 080000n00•000.28 49 0.1000000-000 2A 16       0.0000000-000 ·28.17

SCATTERING FROM GROUP 29

0,0000000+000 '29 29. 0,0000000•000·29 JO O.0000000•000 29 31 0.-000000•000 29 32 0,0000000•000 ·29 33 -

0,00000004000. 295<34·.. O.0000000•000:29 35 O,0000000•000 29 36 0,-000000•000 29 37 0,0000000•000 ·29 38 0\
-1



-
0,0000000+000 29 39 0.00000004000·29 40 0.0600000*000 29 41 0. 0:0000•000 29 42 0.0000000*000 29 43 (3\
0,0000000+000 29 44 0,0000000•000 29 45 0.0000000•000 29 46 0. :COOOC•000 29 47 00

SCATTERING FROM GROUP 30

0.0000000+000:30 30 n,nononno.onO 10 31 n,nnoonon*00- 30 ,2 1, ]00000*000 30 33 O,0000000*000 30 34
0,0000000+000 30 35 O,0000000•000 30 36 0'0000000*008 30 37 s. 000000•000 30 38 O,0000000•000 30 39
0,0000000*000 30 40 0,:000000•000 30 41 0.0000000*000 30 42 6. 000000•000 30 43 0.0000000•000 30 44
0.0000000*000 30 45 n.nonnnnn*Onn JO 46 t,nnonnnA•nno Mn 47

SCATTERING FROM GROUP 31

0.0000000*000 31 31 0.0000000•000 31 32 0.0006000•002 31 33 O..0:0000•000 31 34 0.0000000•000 31 35
0,0000000+000 31 36 0,0000000•000 31 37 n,0900000*008 31 38 . JOODOC•000 31 39 0.0000000•000 31 40O.ononnnn+nnn.31 41 e,e'100000*000 11 42 5,9noong-*000 31 41 -* OCOOOC-000 31 44 O.0000000*000 31 45
0,0000000*000 31 46 0,0000000•000 31 47

SCATTERING FRAM GROUP 32

0,0000000+000 32 32 0.0000000•000 32 33 0,000:00 *000 32 34 : CCOOOC*000 32 35 0.0000000•000 32 36
0.000nn0n+OnO 32 37 a,nnn0000•000 )2 3R 1,0„oonO'*000  39.39...   .--n.-000400•004-32 40-. --,---O.000.0.0-0.0jkO·0*42-41·
0,0000000+000 32 42 6,0000000•000 32 43 2,00000UJ•000 32 44 5, 00000:•000 32 45 0,0000000•000 32 46
0,0000000+000 32 47

SCATTERING PROM GROUP 33

0.0000000*000 33 33 ,,onnoono•Ono MT 34 A,onoo00)•nO: 31 35 0 /··-4,400:•00.0 -33-36,--.._- 0149000·00•·000 -33· 37
0,0000000*000 33 38 0,0000000•000 33 39 0,0000000*003 33 40 4. 0:0000•000 33 41 0,0000000•000 33 42
0,0000000+000 33 43 0.0000000•000 33 44 0,200006)•000 33 45 3. 2 000:*000 33 46 0,0000000•000 33 47

SCATTERING PROM GROUP 34

0.0000000+000 34 34 A.000.nnnn•ann 34 35 G.nonno 2140.02 -34...3*.. _........1.-030000*000  34 <7 o,nnonono.nnO 34 re
0,0000000*000 34 39 0.0090000•000 34 40 0,0000000•000 34 41 0. OCOOO:•000 34 42 0,0000000*000 34 43
0,0000000+000 34 44 0,0000000•000 34 45 0,000:000•000 34 46 /, OTOOOC•000 34 47

SCATTERING FROM GROUP 35

0.0000000+000 35 35 r,nopnono•OnO 35 36 3,nnonon'j•nor 39 r 7. .... ._14144a000*000 35 JA O.00O00nO•000 35 39
0,0000000+000 35 40 0,0000000-000 35 41 0.0000000•000 35 42 0•'0:OOOC•OO: 35 43 0,0000000*000 35 44
0,0000000+000'35 45 0.0000000•000 35 46 0.0000000*000 39 47

SCATTERING FAOM GROUP 36

1* .0-0,010.0.10.0.0_at-3.6_ -----6.-0-allo.0-0.0*0.OL-36_32_ ----1.8110.3800*000.-36.-38.----..4.... 0:000 0•000-·36_.39 ·. ...  ..      .0,00-00 000*040-34_40---- -
0,0000000*000 36 41 0,0000000•000 36 42 0.0000000*000 36 43 C..0-0000•000 36 44 0,0000000-000 36 45
0,000'0000+000 36 46 0,0000000•000 36 47

SCATTERING FROM GROUP 37

0,000nnon+nno 37 37 c.,nar,0000*000 17 TR 4,Anonnon.006 37 ,9 3.--·:00000•000 37 -4( --.-.-0,-0.0.00000•000.-37·-41 ·
0,0000000+000 37 42 0,0000000•000 37 43 6,0000000*000 37 44 :10 30000:*000 37 45 0,0000000*000 37 46
0,0000000+000 37 47

SCATTERING FROM GROUP 38

0.0000000+Ono ·38 38 8,ann600O.000 TA 30 0,0nonn,n*nOG 3R 40 -44-·004060•000·· SL-41---- --0 rO-000**O*000   38   42    ....-
0,0000000+000 38 43 0.0000000•000 38 44 0,0000000*000 38 45 0. :0000:•000 38 46 0,0000000*000 38 47

SCATTERING FROM GROUP 39

0.0000000+000.39 39 0,0000000•000 39 40 0.0000000•000 39 41 0. 000000*000 39 42 0.0000000+000 39 43



0,0000000+000 39 44 -,0000000•000 39 45 0,0000000•000 39 46 0.-000080*000 39 47

.....  . --... -._.._.SCAT.TERI.NG..E.ROM.-GRO.UP_·43.--·-·-- --

0,0000000+000 40 40 6,0000000•000 40 41 :00000000•000 40 42 0. ]COCOC•000 40 43 0,0000000*000 40 44
0,0000000*000 40 45 C,6600000•000 40 46 . -5 0 00.0.0.0 0.9.9.0 0 0.4 0.4 7. . .

SCATTERING FROM GROUP 41
--

0,0000000*000 41 41 0.3000000*000 41 42 6,0000060•000 41 43 6. '000000•000 41 44 0.0000000*000 41 45
0,0000000+000 41 46 -,00:0000-000 41 47

SCATTERING FROM GROUP 42

-94£0.0.0.0.0-0£00.Q.. 42..42. ..0..0CC0O0O*000-42...4.3........._.     ..0..0.0.0*.0.0 0-*.O.ao--42...4.4..... .n...000000.000.42..45  .-·---··0,00000·00*000-42 46-·.
0,0000000*000 42 47

.- ._.-.--_....._.. -- .....3.CALT.ESI.1 .G.EGOM._GROUP...43.---

0,0000000+000 43 43 0,0000000•000 43 44 3,0000000*002 43 45 0. OCOOOC*000 43 46 0,0000000*000 43 47

SCATTERING FROM GROUP 44

LO Q.Q.0.0.0-[110.00.-41 ...44. ..._ 0,-0-0.0.000040.0.-44.-AS---.-0...0.0.0-0-0.0.1*.0-0-0.-4A-46.-.-_.   ....0.-,2.0.000 50 *8 0 0...4-4.-47....-

SCATTERING FROM GROUP 45

0,0000000+000 ·45 45 0.0080000*000 45 46 0,000000:*000 45 47

SCATTFRING FARM GROUP 46

0,0000000*000 46 46 0.0000000•000 46 47

SCATTERING FROM GROUP 47

0.0000.0.001000..47 47

TIME SPENT IN PROGRAM AREA NJ.10 WAS 4.078•OOOSECONDS

N-2N SCATTERING

TIME SPENT IN PROGRAM AREA NO, 8 WAS 6.000•003SECONDS

STATIRTICAL FrATTERING

SCATTERING FROM GROUP  1

3.0323487•008  1 1 1,83AORAO-00A  1 2 4,?n*Lind-nOS  1 3 4,4ZAd707.004  1 4 2.5737*A6"003 1 5
9,1746742•003  1 6 2,2348654-002  1 7 4,0302248•002  1 8 5,7356372e002  1 9 6,7770487-002  1 10
6,9204560•002 1 11 6,3038820•002 1 12 5,2513446•002 1 13 4, 7948948002 1 14 3,0009641•002 1 15
2.115*132•nAP 1 1* 1,4427705.002 1 17 0,5Al,ROT.no3 1 iR 6.2442158-003  1 10 4,003?117-003 1 20
2,5352331•003 .1 21 1,5903077•003  1 22 9,9018039•004 1 23 6.12958698004 1 24 3,7773566-004 1 25
2,3196260•004 .1 26 1.4205574 004  1 27 8,6810750•005 1 28 5,2962249•005  1 29 3,2269879.005  1 30
0,000nnon+Ono 1 /1 0,6000000-000 1 12 0,0000009•000 1 3  9, 000000•000  1 34 0.0000000•000 1 35
0,0000000+000 1 36 0,00CO000•000 1 37 0,0000000*000  1 38 0,:000040*000  1 39 0.0000000•000 1 40            -
0,0000000+000 .1 41 9,0000000-000 1 42 0,0000000*000 1 43 0,"000000•000 1 44 0,0000000•000 1 45 C\

\0



0,0000000+000  1 46 0.0000000*000 1 47 -3
0

St.ATTERING FROM TRRUP   2   -.....--.-............

1,3676319•020  2 2 3,9555936-016  2 3 1,1187821-012  2 4 5,1725760.010  2 5 5.8194980-008  2  6
.2.,16.458.75.PO.0.6_._:2_._7_..._..... -3,-3.69.6376.•005..2 ... 8_.-_--_.-2...63-5939.19-004  2.9. 1.1953162e003  2 10 3,5217685.003 2 11
7,3791791•003 '2 12 1,1818102-002 2 13 1,5320909•002 2 14 1.6824979e002 2 15 1,6223573-002 2 16
1,4129848•002  2 17 1,1365095•002 2 18 8,5904688-003  2 19 6.1857286m:03 2 20 4,2887054-003 2 21
2.8869633•003 '2 22 1.8994576.00-3 9 23 1,1"17Ae-003 , 24 .7.8189267.004  2 25 4.9280316-004 2 26
3,0797388•004  9 27 1,9119777-004 2 28 1,1809048-004 2 29 7,2644800•005 2 3. 4,4548908-005 2 31
2,7252890•005 2 32 1,6640424-005 2 33 1,0145547•005  2 34 ·. 01000:+000 2 35 0.0000000+000 2 36

_0_.30.9.0-0-0-05 0.0-(1 2_37.-___-,_0.060.000*.00.0. __2...3.8---....._. 0-0.0 0.0.0 0 0 0*0 0 0. . . .2.3 9. 0.-00000:*000 2 40 0.0000000+000 2 41
0,0000000+000  2 42 0,0000000•000 2 43 0.0000000-000 2 44 0. 6-000:•000 2 45 0,0000000*000 2 46
0,0000000+0002 47

--......

SCATTERING FROM GROUP  3

0·0000000.£000_)2_3 n. opnoon•nnn  3 4 4,800700:I•noo  3 5 .6,.0:000:*000- 3 .6.- 0,0000000+000  3  7
0,0000000+000  3 8 2,0000000*000  3 9 0.0000060•000 3 16 6. ]COOOI+000 3 11 0,0000000*000 3 12
0,0000000+000  3 13 O,0000000•000 3 14 0,0000002•000 3 15 2. 0.-000:*000 3 16 0,0000000*000 3 17

_L.Q.A.Q10.Q-lt.Q-0.9.._ 1_.18._. ..... ......_il...0.0 DO.0.0 010 00    . ..3 -.19............._. n.. 0.0 0 0 0 0 0.* 0.0.0...3 2 0 0.-0000OS+000 3 21 0,0000000+000 3.22
0,0000000+000 3 23 0,0000000-000 3 24 0,000000:•000 3 25 A. . 0002*:00 3 26 0.0000000*000 3 27
0,0000000+000 1 28 9,0000000•000 3 29 3.0000(00-000 3 30 :. Cr000:*000 3 31 0.0000000+000 3 32
O.0 0 010_0-0.* XMA__.::._31.._._ . .. ..__G*.QO 0.0 0.0.0 3 0 0 0.      -3   .34    .._-.-_ . . _ .. D...j o G O.0-0 c.*000.._3.. . 3 5__. _„ A..30000:+COO 3 36 0,0000000*000  3 37
0,0000000*000 3 38 9,0000000•000  3 39 0.0000000*000 3 40 A. 0.000:*002 3 41 0,0000000+000 3 42
0,0000000•000  .3 43 0,0000000*000 3 44 0,0000000*OOC 3 45 3. 00000:*000 3 46 0.0000000+000 3 47

SCATTERING FROM GROUP  4

0.0000000+000  4 4 o.nocinonn•non      4 5.   .........3.. 0.0.09.0-0.11*.00.0....4....6_ . e.-ccooo:*coe  4 7 0,0000000+000  4  8
0,0000000+000  4 9 O,0000000*000 ·4 10 0,0000000*OOC 4 11 a. J:.0000*00C 4 12 0,0000000*000 4 13
0,0000000*000 4 14 0,0020000*000 4 15 0,0000000*002 4 16 9. 300000*000 4 17 0.0000000*000 4 18
0,Ononnon+noo .4 10 0,nn000O0•000 4 2n 0,0000no.•09: 4 21 0.-:0000:*000 4 22 0.0000000*000 4 23
0,0000000+000 4 24 0,0000000•000  4 25 0.0000000*000 4 26 :• :0000=+006 4 27 0,0000000+000 4 28
0,0000000+000 4 29 O,0000000-000 4 30 0,0000000•000 4 31 1. 0:000&*000 4 32 0.0000000*000 4 33
0,000nOOn+000 ·4 34 .,AnC·0000•000 4 35 1,04 0,111(1 0*no 0 4._36.._.. :'. 030002*000 4 37 0,0000000*000  .4 38  ....... _____

0,0000000+000 4 39 O,0000000-000 4 40 O,O0OOOoe•000 4 41 8. C:000:•000 4 42 0,0000000•000 4 43
0,0000000*000  4 44 e.0000000•000  4 45 000000000*000 4 46 0. 3=000:•000 4 47

SCATTERING FROM GROUP  5

O,OOOnnon+Ono .5 5 6,0000000•000  9 8 A,0000000*000  5 7 -3,    O:0 0 0: •0 0 0      5 8 O,0000000*000 -·5--·9 .........--
0,0000000+000  5 10 6,0000000.000  5 11 0,0000000•006  5 12 1. Cr000:•000 5 13 0.0000000+000 5 14
0,0000000+000 5 15 O,0000000-000 5 16 0,0000060*000 5 17 0. OLOOOC+GOO 5 18 0.0000000+000 5 19
0.0000000*000  5 20 n, nOn O ono•onn   .-5.. 21_.--__...2 .Ceo O.020.taae .--5.. 22.. .         ..14   0:000: *000.   5 23 0,0000000+000 5.  .2 4. -     ...      .-

0,0000000*000 ·5 25 O,0050000•000  5 26 0,0000009*00: 5 27 6. 03005:*000 5 28 0.0000000•000 5 29
0,0000000+000  5 30 O,0000000•000 5 31 8.000:000•000  5 32 6. 000000-000 5 33 0,0000000*000 5 34
0,0000000*.0.00 :5 35 __-C+0-01,-0·-0-0.0.*000 5 36 0:nnoonO.*noo 4 37 4. 04000:*000 5 38 0,0000000•000 -5 39....
0,0000000+000  ·9 40 O,0000000•000  5 41 6.000:000•000 5 42 :ie OLOOOC*006 5 43 0,0000000*000 5 44
0,0000000*000  5 45 O,0000000•000 5 46 0,0000000*000 5 47

SCATTERING FROM GROUP  6

_0-8.0 C[05*no*110-0.11_6-_._._6+00.04.000*.0.00.-6.....1---.....400.0000.2*006......6.....8-.   _...     ..0..0:0000•000      6  ..9    .       ..      0,000-0000•000     .6-.10.            -  ...
0,0000000*000  ·6 11 O,0000000•000 6 12 2.000000:*000 6 13 0, OC0000•000 6 14 0,0000000*000 6 15
0,0000000+000  6 16 0,0000000-000 6 17 0.0000000•000  6 18 U. 000000•006 6 19 0.0000000+000 6 20
0,nnonanninno  .A 21 O,0000000•000 A 22 O,0000009•000 6 21 r. :OGOOO•000· -6--24 0,0000000•000 6. ·28  ·- ·-

0,0000000+000  6 26 0,0000000•000  6 27 0.0000000•000  6 28 P. 000000*000  6 29 0,0000000+000 6 30
0,0000000+000 .6 31 0,0000000•000 6 32 C.000000.*000 6 33 3. 000000*000 6 34 O,0000000+000 6 35
o,noonono*nno .0- 'A 9,0000000•000  A r7 0,0000002*000 6 3R 0. 000000•000  6 39 ·0,0000000*00·0·· 6-40
0,0000000+000 .6 41 0,0000000-000 6 42 0.0000000•000 6 43 O, 000000•000 6 44 0.0000000*000 6 45
0,0000000*000 .6 46 0,0000000•000 6 47



SCATTERING FROM GROUP  7

0,0000000+000  '7 7 O.0000000•000  7 8 O,0000000*000  7 9 0.0000000*000 7 10 0,0000000*000 7 11
0,0000000+000  7 12 0,0000000•000 7 13 0,0000000*000  7 14 O.'000080-000, 7 15 0,0000000•000  7 16
0.0000000+000 '7 17 o.nononnn•nno 7 18 6,otionnfin.nne 7 19 n, 000000•000 7 20 ··-·-.---0·.-0.00·0000·*·000 7 21  --.... ..-..

0,0000000+000 7 22 0,0000000•000  7 23 0.0000000•000  7 24 0,'000000*000  7 25 0.0000000*000 7 26
0,0000000*000 '7 27 0,0000000*000  7 28 0,0000000•000 7 29 0•3000000•000  7 30 0.0000000.000 7 31
0.0000000+000 '7 32 e, n npoo 00*0 no 7 3) p,nnoonna•noc 7 34 C.'·000000.000 7 39 0.00000no*000 7    36

0,0000000+000 '7 37 O.0000000*000 7 38 0,0000000•000  7 39 0..000000-000 7 40 0,0000000•000 7 41
0,0000000+000.'7 42 0,0000000*000 7 43 O.0000000•006 7 44 O.-000000*000 7 45 0,0000000•000  7 46
0.0000000+000  '7 47

SCATTERING FROM GROUP  8

0,0000000+000 8 8 0,0000000•000  8 9 0.0000000•000  8 10 0.'000000-000  8 11 0,0000000*000  .8 12
0,0000000+000 8 13 0,0000000•000 8 14 0,0000000-000 8 15 0,"000000*000 8 16 0,0000000*000 8 17
0,ooonnon+309__1 18 r,onr,0090*00.0.._.8   1 0 --_-0.,-0-040.0-0.0_*-0.04--8-20_ --01--00·0·000•000 8 21 0.0000000*·000 -6.22-....-- .--
0,0000000+000 :8« 23 0,0000000-000  8 24 0,0000000*000  8 25 0. 000000•000 8 26 0,0000000•000 8 27

- O,0000000+000 ;8 28 8,0000000•000 8. 29 0,0000000•000 8 30 0• 000000•000  8 31 0,0000000*000 8 32
0.0000000+00022·33 ..nonnono•Onn 8 34 nennonoon•nno A 15 0,«On0000 000  8 ,6 O6nn000.0.0+000. .8..37.--...._.....
0,0000000+000 .8 38 6.0000000•000  8 39 0,0000000•000  8 40 0.-OCOOO:•000  8 41 O.0000000*000 8 42
0,0000000*000 '8 43 0,0000000•000 8 44 0,0000000*000 8 45: 0,-000000•000 8 46 0,0000000•000  8 47

SCATTERING FROM GROUP  g

0.0000000•000. '9 9 n.  00001'no.*-0.0.0        9    1 n n,nngonfin•noe  0 11 0.'920000•000  9 12 0.0 0 0 0 0 0 0 *000-·--9--13.---·------

0,0000000+000  '9 14 0,0090000•000  9 15 0.0000000•000 9 16 6. OC0000-000 9 17 0.0000000•000 9 18
0.0000000+000  'G 19 0,0000000*000 9 20 0,0000000•000 9 21 0, 00000C*000 9 22 0,0000000*000 9 23
0.0000000*000 :9 24 O.000 Onno_*_O_0_0 9 25 B,nonfionriona  9 26 n,.'nonooo*oon 9 27 n,ooonono•nno 0 PA
0,0000000+000 1 29 O,0000000•000  9 30 0,0000000•000  9 31 0. C00000•006  9 32 0,0000000•000  9 33
0,0000000+000 '9 34 0,0000000-000 9 35 0.0000000*000 9 36 0,-000000*000  9 37 0,0000000•000 9 38
0.0000000+000 'S 39 4,nonn000.100-0 9 40 t,noonnAn*ons O 41 n, 0.0000.009 9 A2 o.nnonOno+000 9 43
0,0000000+000  '9 44 O.0000000•000 - 9 45 0,0000000•000  9 46 9..000000*000 9 47

SCATTERING FROM BROUP to

0,0000000+000 10 10 0,0000000*000.10 11 0,0000000*000 10 12 0• 000000*000 10 13 0,00000000000 10 14
0  ,  n atmn n 0- * .0 n o     1 0-1 K 0  ,  o n n 0 GO·0 *0 0 0.--10 -1 6 9:"00'90*000 10 17 9. 00900:*CDC 10 16 0.0000000*000 16 19
0,0000000*000 10 20 0.0000000•000 10 21 0,0000000*000 10'22 0•"000000*000 10 23 0,0000000*000 10 24
0,0000000+000.10 25 0.0000000*000 10 26 0,0000000*000.10 27 9.-000000•000 10 28 0,0000000*000 10 29
0,oaonnoo-*-OnO 10__3n 0,00000.00•000_.11)_31 2,00000000000+ 10 39 0·'000000-000 10 33 0,0000000*000 10 31
0,0000000+000 10 35 0,00C0000•000 10 36 0,0000000•000 10 37 0• 030000•000 10 38 0,0000000*000 10 39
0,0000000+000.10 40 0,0000000•000 10 41 0,0000000*000 10 42 0'.000000*000 10 43 0,0000000*000 10 44
0.000nnon+000 10 45 (,Ann0000• O.C.0-1.U A 0,onoOn000000 10 47

1

SCATTERING FROM :GROUP 11

0,0000000*000 11 11 O,0000000•000 11 12 0,0000000*000 11 13 0.-000000*000 11 14 0.0000000-000 11 15
0,0000000*000 11 16 0,0000000•000 11 17 0,0000000*000 11 18 O,.000000•000 11: 19 0.0000000•000 11 20
O.OOOnnon•000 11 21 -,nnn00O0•000 11.22 n,nnOonnt*nnC 11 23 '1,'000000•000 11 2d 0·0000000*000 11 25
0,0000000*000 11 26 0•0000000•000 11 27 0,0000000•000 11 28         0.0000000•000 11-29 O,0000600*000 it 30
0,0000000+000 11 31 0,0000000*000 11: 32 0,0000000*000 11 33 0,3000000•000 11 34 0,0000000*000 11 35
o,ooonnon*000 11 36 0,nn0000O*000 11 ,7 0,0000000*000 11 'A 5..000000 000 11 39 O.0000000'000 11 40
0,0000000+000 11 41 0.0000000•000 11 42 0,0000000*000 11 43 0,6000000•000 11 44 0,0000000*000.11 45
0,0000000+000 11 46 0.0000000•000 11 47

SCATTERING 'FROM :GROUP 12

0,0000000*ono 12 19 O,onO0000•000 12 13 0.0060000•000 12 14 0.00ooodc*000 17 *5 0,0000000-000 12 16
O,0000000*000 12 17 0,0000000*000 12 18 O.0000000*000 12 19 C.,000000*000 12.20 0,0000000•000 12 21
0,0000000+000.12 22 0,0000000•000 12 23 0,0000000•000 12 24, 0,·000000•000 12: 25 0,0000000•000 12 26 -

-J



0,0000000*000 f2 27 :.0000000•000 12 28 0,0000000•000 12 29 0, 00000:*000 12 30 0,0000000*000 12 31 -1
-

0,0000000*000 12 32 O.0600000*000 12 33 0,0000000*000 12 34 0, 000000•000 12 35 0,0000000+000 12 36 Iv

0.000000000_00 12 37 A,nonooon•onn 19 38 0,Ononno'•n00 12 39 0, 00000--000 12 10 O.00000no*000 12 al
0,0000000+000 I2 42 0,0000000•000 12 43 0,0000000*000 12 44 O. 00000:*000 12 45 0,0000000•000 12 46
0,0000000+000 12 47
-----*.-I- --I --f

SCATTERING FROM GROUP 13

0.0000000+000 13 13 A.oonnnnA•nnn 11 14 o,nnonfinn•noo 11 15 „, 9 9009,( n 13 iA o.nnooono*000 19 17
0,0000000*000 23 18 0,0000000•000 13 19 0,0000000*000 13 20 0.-00000:•000 13 21 0,0000000*000 13 22
0,0000000*000 13 23 O,0000000•000.13 24 0.0000000*OOC 13 25 C. 000000•000 13 26 0,0000000-000 13 27

.fl-.-0 n o n n o n *-0.0.0._ia_28. 0,n r i 00.0-0 0*0 00 -1329 . . . -....--0., 0.C.0.0.0 00.*.0-00.-.13.-3Cl--.-.---0...2-0.0.0 0,0-:-•00·0·43-3.1---.. .. .--0-ro 000000*0·00····13--32--·-·--·--
0,0000000-000 <3 33 O,0000000*000 13 34 0,0000000•000 13 35 0. 000000•000 13 36 0.0000000•000 13 37
0,0000000+000 13 38 0,0000000•000 13 39 0,0000000*000 13 40 9,-000000•000 13 41 0,0000000*000 13 42
o,nnonnon•000 13 41 e,n,100000*000 13 44 0.0000002'002 13 45 C. 08000:+000 13 46 0,0000000*000 13 17

SCATTERING PROM GROUP 14

0,0000000+000 14 14 0.0000000*000 14 15 0,008 0000000 14 16 0, 000000•000 14 17 0,0000000*000 14 18
O,0000000+000 14 19 0,0000000*000 14·20 C,0000000•000 14 21 0. 00000:*000 14 22 0.0000000*000 14 23
0.00oonon+010_13 24 4,0000Ono•000 14 24 1,0000000*000 la 28 -'.,--00*004-4-04··.1.6.. 21.--.-_._.-O,0000-0,0.0.*400-+4.-28------,----

0.0000000+000 14 29 0,0000000-000 14 30 0.0000000*000 14 31 0. :0000:•000 14 32 0,0000000+000 14 33
0,0000000+000 14 34 O,0000000•000 14 35 0,0000000•000 14 36 0, 000000*000 14 37 0,0000000*000 14 38
o.ooonnon*000__14 19 3,nn000O0*000 14 40 0,0000000*00: 14 41       4                42       0.0000000*000 11 13.. 30000:+000 14
0,0000000*000 14 44 :,0000000*000 14 45 0,0000000*000 14·46 O, ·000000*000 14 47

SMATTERING FABM ·BRnUP 15

0,0000000+000 15 15 0,0000000*000 15 16 0,0000000-000 15 17 0,:000000•000 15 18 0,0000000*000 15 19
0.0oonnon*000 15 20 0,n n i: ,0 0 0 0•0 0 0    1 5--21----.14440·as*0-AO.04--15.22-------9-,-44 0.00-0•000    1 5--2.3. ··-----O,·00000·00•-0 0.0   1 5   2 4

0,0000000*000 15 25 O.0000000•000 15 26 0,0000000*000 15 27 0.1000000•000 15 28 0,0000000*000 15 29
0,0000000+000 15 30 O,0000000•000 15 31 0,0000000*000 15 32 0, 00000:•000 15 33 O,0000000•000 15 34
0.0000000+000 1:5 35 n,A000000iOno 15_36 ---2•-0.0-0.0-0.0.3.9- Da--1.5...37. ___11.0400,03*0-00 15-.38--.---.,--0,000490-0-•00-0 15 39

0,00000000000 15 40 0,0000000•000 15 41 0.0000000*000 15 42 0, 000000*000 15 43 0,0000000*000 15 44
0,0000000+000 15 45 0.0000000•000 15 46 0,0000000*000 15:47

SCATTERING FROM GROUP 16

0.0 0 0 0 0 O n+0 0 0    1,6 16._.__..._8+0.nit-O-0114*8*-0.-16._17 1,0060000•noo lA 18 9.'CCOOO:-000 lA le 0.0000000'000 16 20
0,0000000+000 16 21 0,0000000•000 16 22 O.0000000*000 16 23 0.-OOOOOe•000 16 24 0,0000000*000 16 25
0,0000000+000 16 26 0,0000000•000 16 27 0,0090000•000 16 28 0,:000000*000 16 29 O.0000000•000 16 30
0,n n o r t n n o•n n o    1'6    11.._ ----.-0+0.0.6.000.0*.0-00---16.-32 O*0000900*000 16 33 0. 00000:+000 16 34 0.000000·0.,00-0-·16-35-

0,0000000+000 16 36 0,0000000•000 16 37 0.00000000000 16 38 0. 000060•000 16 39 0.0000000*000 16 40
0,0000000+000 X6 41 0,0000000•000 16 42 0,0000000*000 16 43 9.'000000•000 16 44 0.0000000•000 16 45
O,0oonnon.ono 16 46 :,RABOooo•000 ib 47

SCATTERING FROM GROUP 17

0,0000000+000 17 17 d,00)0000*000 17 18 O,0000000•006 17 19 6.'000060•000 17 20 0,0000000•000 17 21

0,0000000+000 27 22 O,0000000*000 17 23 0.0000000-000 17 24 0, OCOOOC•000 17 25 0,0000000+000 17 26
0,noonnon*nno 1'7 27 (,fin,0000*000 17 ,R  ,onoc000*000 17 20 r   ,00000C-000 17.-30--.-·-·····-·-0-,0.0000·0·0*00·0...1·7-31..-

0,0000000*000 17 32 0.0000000*000 17 33 0,0000000•000 17 34 0, 030000-000 17 35 0,0000000*000 17 36
0,00000000000 17 37 0,0090000•000 17 38 O,0000000*000 17 39 1, 000000*000 17 40 0.0000000*000 17 41
O.0000000+000 17 42 0,0000000•000 17 43 0,0000003*OOC 19 44 0, CDOOOC-000 17 45 0-,·00.Ov 000*000_47-·46

0,0000000*000 17 47

SCATTERING PROM GROUP *8

O,0000000+000 12 18 0.0000000•000 18 19 0'0000000*000 18.20 0, 000000•CO'O 18.21 0,0000000*000 18 22
O,0000000*000 SP 93 2.0000000•000 18 24 0,0000000'00: 18 25 . e·,-:-0-0.0 0.0 e•*0-0 -18-26.---- ---010'00000-0 00·0 0 -1-8 · ·27 -

0,0000000+000 16 28 O,00COOOo-000 18 29 3,0000000*000 18 30 O,-000000•000 18 31 0,0000000+000 18 32

0,0000000*000 18 33 0,0000000•000 18 34 0.000000:*000 18 35 O. 000000*000 18 36 0.0000000*000 18 37



0,0000000*000 18 38 0,0000000•000 18 39 0,0008000*000 18 40 0, 000000*000 18 41 0,0000000*000 18 42
0,0000000+000 18 43 O,0000000•000 18 44 0,0000000*00: 18 45 0,·000000*000 18 46 0,0000000*000 18 47

SCATTERING FAOM GROUP 19

0.0.000000+000 .19-1.9 0,0000000•0.00_-19...2.0.. n,ngonono•non 19 21 0, 000080•000 19 '2 0.000nono.000 19 23
0,0000000*000 TG 24 6.0000000•000 19 25 0.0000000*000 19 26 2,· 0]0000•000 19 27 0,0000000*000 19 28
0,0000000*000 19 29 0,0090000*000 19 30 0.0000009*000 19 31 0. 000000•000 19 32 0,0000000*000 19 33
0.0000000+000 19 34 6.fin<,0000*OnO 19 35 .,Bnor.ann•noo 19 16 0,   ·0 0 0 00 0 +0 0 0    1 9 1 7 O.OnononD+000 19 18
0,0000000*000 19 39 0,0000000.000 19 40 0.0000000*000 19 41 9,8000000•000 19 42 0,0000000•000 19 43
0,0000000+000 19 44 0,0000000•000 19 45 0,0000000•000 19 46 0.·:000000*000 19 47

SCATTERING FROM GROUP 20

0.00nanon+Ono 20 20 ,-,An.0000*000 20 21 4.Oiloinno*nOO 20 72 , , ·230000•080 20 23 0.0000000•000 20 24
0,0000000+000 20 25 0,0000000•000 20 26 0,0000000*000 20 27 0,.000000•000 20 28 0,0000000*000 20 29
0,0000000*000 20 30 :.5000000•000 20 31 0,0000000•000 20 32 O, 060002•000 20 33 0,0000000•000 20 34
Q.*.00_0.Onon*000 20 35 :,'no0000•000 n 3A 1,94700n00*000 20 37 0. :COOOC•OOC 20 38 0.0000000*000 20 39
0,0000000*000 20 40 0,0000000*000 20 41 0.0000002*000 20 42 0, 00000:*000 20 43 0,0000000*000 20 44
0,0000000*000 20 45 '0,0000000•000 20 46 0.0000000•000 20 47

SCATTERING FROM GROUP 21

0.0000000*000 21 21 1,Anpooo0*000 21 22 o,onoonoil*006 21 23 9,-COOOBO•000 21'24 0.0000000*000·21 25
0,0000000+000 21 26 0,0000000•000 21 27 0,0000000•000 21 28 0. 000000•000 21- 29 0,0000000*000 21 30
0,0000000+000 21 31 0,0000000•000 21 32 0.0000000*000 21 33 4• 000000•000 21 34 0,0000000•000 21 35
0,noonnon*nno·21 38 0,An00000•000 21 37 .40000(,09*OOC 21 3M :. 2:0000*000 21 39 0,0000000*000 21 10
0,0000000*000 21 41 0,0000000•000 21 42 0,0000000*000 21 43 O..OCOOOG•000 21 44 0,0000000*000 21 45
0,0000000+000 21 46 0,0000000•000 21 47

SCATTERING FROM GROUP 22

0.0000000•000_22 22 h,nononno•Ono 22 23 4,non,inon•nno 22 94 4, 000000•000 22 25 0.00000MO.000 22 26
0,0000000+000 22 27 0,0000000•000 22 28 0,9000000*000 22 29 9. 000030*000 22 30 0.0000000•000 22 31
0,0000000+000 22 32 0,00:0000•000 22 33 0,0000000•000 22 34 0,-000000*000 22 35 0,0000000•000 22 36
1,_0000000+000_22 37 9.pnooOOO•000 22 JA 0,OROUOOD•nOO 22 39 9.'200000•000 29 40 0.0000000*000'22 41
0,0000000+000 22 42 0,0000000•000 22 43 0.0000000*006 22 44 9, 000000•000 22 45 0,0000000*000·22 46
0,0000000-000 22 47

SCATTERING FROM GROUP 23

0.000000n•000 ·23 23 O,1;000000•Ono 23 24 n,nnoonfin•000 ZY 25 9. 000000•000 23 26 0.0000000*000 23 27
0,0000000+000 23 28 O,0000000•000 23 29 :,0000000•000 23 30 0.' 000000•000 23 31 0,0000000-000 23 32
0,0000000+000 23 33 0,0000000•000 23 34 0,0000000*000 23 35 0. 000000•000 23 36 0,0000000•000 23 37
0,ononnnn+ono 23 18 n,nn00000•000 21 10 0,9nOOn00*090 28 48 9· 000000*000 21 41 0.0000000•000 23 42
0,0000000+000 23 43 O.0000000•000 23 44 0,0000000*000 23 45 4, COO000•000 23 46 0,0000000•000 23 47

*CATTERiNG FROM GROUP 24

0,0000000*000 24 24 O,0000000•000 24 25 0,0000000*000 24 26 0. 000060•000 24 27 0,0000000*000·24 28
0,nnonnnn*nno 24 29 9,nnfoooO•000 ·?4 Qn 0,0000no)•090 2& 31 0. 00000:*000 26 32 0.0000000•000 24 33
0,0000000*000 24 34 0,0000000•000 24 35 0,0000000•000 24 36 0. 000000•000 24 37 0,0000000•000 24 38
0,0000000+000 24 39 O,00CoOOO•000 24 40 0,0000000*000'24 41 0.6000000•000 24 42 0,0000000*000 24 43
0,000nnon+000 24 44 0,8000000•000 24 44 0,On00000•000 24 46 9, 000000•000 24 47

SCATTERING FROM GROUP 25

0,0000000*000 25 25 0.0000000•000 ·25 26 0.0000000*000 25 27 0.·000000*000 25 28 0,0000000•00025 29
0,0000000+000 '29 30 O,0000000•000 25 31 0.0000000•000 25 32 0. 000000•000 25 33 0,0000000*000 25 34
0,000nnon*nno 25 35 2.,nno0000*000 25 3  A,Onoonoo.000 25 37 05 00000:*000 29 38 0.0000000*000 25 39    ,  ·1
0,0000000+000 ·29 40 0,0000000•000 25 41 0,0000000*000 25 42 00,000000•000 25' 43 0,0000000•000 25 44 -

0,0000000*000:25 45 0,0000000•000 25 46 3'OCOODOO*000 29 47 -l
LO



»-
SCATTERING FROM GROUP 26

0,0000000+000 26 26 0,0000000-000 26 27 0.0000000•000 26 28 0,·000000*000 26 29 0,0000000*000 26 30
0,0000000+000.26 31 0.0000000•000 26 32 0,0000000*000 26 33 0..000000•000 26 34 0,0000000*000 26 35
0.0000000+000 26 36 0,0000000•Onn·26 37 7,nnoonnn•00( 2A 38 n.·000000-000 2A 39 0.0000000•000 26 40
0,0000000+000 26 41 0,0000000•000.26 42 0,0000000•000 26 43 0,»000060•000 26 44 0,0000000*000 26 45
0,0000000+000 26 46 0,0000000•000 26 47

SCATTERING FROM GROUP 27

0.,.90000 0.00 Q 0 0.-21_27_ n.oononnn•nno 27 28 4,nnonong•006 97  9 n,-no0O0O*900 27 10 0,000nono*000 27 31
0,0000000+000 27 32 :.0000000*000 27 33 0,0000000•000 27 34 0. :00000*000 27 35 0,0000000*000 27 36
0,0000000+000 27 37 2.0000000•000 27 38 3,000000:*000 27 39 0,.000030•000 27 40       0,0000000*000 27 41
0.0000nOn*000 27 42 7,nnonnAr·1*nno 97 4) 1,Onoon on*noo 27 AA 0. 000000.000 27 4x 0.0000000*000 29 16
0,0000000+000 27 47

SCATTGRING PROM GROUP 28

0,0000000*000 28 28 0,0000000•000 28 29 0,0000000•000 28 30 0,.000000•000 28 31 0,0000000*000 28 32
0.000nn00+000 92 33 0,4nn0000*000 MR 34 0,Onoon09.006 2R 34 C.''000000*000 2A 36 0,0000000+000 28 37
0,0000000*000 28 38 (,COCOODO•000 28 39 :.000000 0•00028 40 C,-000000•000 28 41 0,0000000•000 28 42
0,0000000+000 2e 43 0,0000000•000 28 44 0,0000000*OOC 28 45 0.:000000*000 28 46 0,0000000*000'28 47

SCATTERING FROM GROUP 29

0.0000000+000 2G 29 0,:nonnnn•onn 99 an 1,nnonnAn*nod 20 31 0'.900660*000·29 32 0.0000(no*000 29 33
0,0000000+000 25 34 2,0000000•000 29 35 O,0000000•000 29 36 O. 000002*000 29 37 0,0000000•000 29 38
0,0000000+000 29 39 0.0000000•000 29 40 9,0000000*000 29 41 O.3000000•000 29 42 0.0000000*000 29 43
O,0000000*000 99 44 0,nopo000•000 29 49 9,0000000*000 20 4* 0. 000000*000 29 47

SCATTERING FROM GROUP 30

0,0000000*000 30 30 O,0000000•000 30 31 0.0000000*008 JO 32 8.'000000•000 30 33 0,0000000+000 30 34
0,0000000+000 30 35 O.0000000•000 30 36 0,0000000•000 30 37 0, ·000000•000 '30 38 0,0000000*000 30 39
0,000nnon+000 10 An o,rn<0000•000 In 41 0,0000000*003 30 42 C..00.OOOC*000 30 43 0.0000000+000 30 41
0,0000000+000 30 45 0.0000000•000 30 46 0.000u000*009 30 47

SCATTERINB FROM GRRUP 31

0,0000000*000 31 31 0,0060000•000 31 32 0,0000000*008 31 33 0.:000000-000 31 34 0,0000000•000 31 35
O,nnonnnn+nno Et vA o,nn00000*000 31 37 0,0000009*000 31 38 0.·OCOOQO+000 31 39 0.0000000*000 31' 40
0,0000000*000 31 41 0,0000000•000 31.42 0,0000000•000 31 43 0,-000000•000 31 44 0.0000000•000 31 45
0,0000000*000 31 46 0,0000000*000 31 47

SCATTERING FROM GROUP 32

0,0000000*000 32 32 0,'.nA0000•000 32 3, 0,0noonon.noo 39 34 O.-000009•000 3, 35 0.0000000*000 32 36
0,0000000+000 32 37 2,0000000•000 32 38 0.0000000*000 32 39 0.'000000•000 32 40 0,0000000-000 32 41
0,0000000*000 32 42 2,2000000•000 32 43 0,0000000*000 32 44 0.-000000•000 32 45 0.0000000*000 32 46

-0.+IllaMO010.01-32-.47_.._.__...._.

SCATTERING FROM GROUP 33

0,0,000000+000 33 33 0,0000000•000 33 34 O.0090000•006.33 35 0,"Ocoo86•000 33 36 0,0000000*000 33 37
0,0000000+000 33 38 C,9000000•000 33 39 0,0000000*000 33 40 8. 0:0000•000 33· 41 0,0000000*000 33 42
0,nnonnnn*nnn 13 41 C.0000000*000 31 54 3,0009799*003 33 19 c. 30000:+COC Jr 16 '0.9000000-000 33 17

SCATTERING FROM GROUP 34

0,0000000*000 34 34 0,0000000•000 34 35 0,0000O0DIOOO 34 36 O. 300000•000 34 37 0,0000000*000 34 38
0,0000000+000 34 39 0,0000000•000 34 40 0,0000000•000 34 41 O,-:000060•000 34 42 0,0000000-000 34 43



0,0000000+000 34 44 0.0000000•000 34 45 0,0000000-000·34 46 C..000000+000 34 47

SCATTPRING rRnM GROUP 35

0,0000000+000 35 35 0,0000000•000·35 36 0.0000000*006 35 37  .'0C0000*000 35 38 0,0000000*000'35 39
0.0000000+000'35 40 0,no0000O•000 35 41 0,0.POOn0O*009 35 42 'i '000000•000-35„-43. O,00·00000 *000 -35- 44
0,0000000+000,35 45 0,0000000*000 35 46 O.Ou00000*000 35 47

SrATTERINA rAOM GROUP 36

0,0000000+000 36· 36 0,0000000*000 ·36 37 0,0000000*008 36 38 0..000060•000 36 39 O,0000000•000 36·40
o.noonnon.n'no .16 41 o,nnoo000•oob-3.6 47 0,0000000•005 36 43 :. 900000•000 3* 44 0,0000000*000--36-45.
0,0000000+000 36 46 0,0000000*000 36 47

SCATTERING FAOM BPOLIP 37

0,0000000+000·37 37 0,0000000*000 37 38 0,00OCOOO•000 37 39 0..000000*000 37 40 0,0000000*000 37 41
0,000nnan+Bno.37 49 0,6000000•000 37 4r n,0no0n00•000 37 44 9. 0(0080*000 37 45 0.0000000*GO·047-46-------
0,0000000•000,37 47

SCATTERING rAnM GROUP 38

0,0000000+000:38 38 0,0000000*000 ·38·39 0,0000009•000 38 40 0, 000000•000 38 41 0,0000000•000 38 42
O.onononn.nno 12 41 A,ortooo0O•000 -IA 44 B,0noon00*001 3A 4"1 0  .     0 0 0 0 0 0-0 0 0    3 R    4 6  ·---·---0.0·0 00 GO·0*00,0-38  -47.-

SCATTERING FROM GROUP 39

0,0000000+000 39 39 O.0000000•000 39 40 0.0000000*000 39 41 0, 000000*000 39 42 0,0000000*000 39 43
0,0000000+000 39 44 O,0000000•000 39 45 0,0000000•000-39 46 0, COO000*000 39 47

SCATTERING FROM GROYP 40

0.0000000+000·40-40 n,nopnono•ono 40 41 nennoonnn•000 &0 42 0, 700000*000 40 Ar 0.0000000•000 40 54
0,0000000+000 40 45 0,0000000•000 40 46 0,0000000*000 40 47

SCATTERING FOOM MROUP 11

0,0000000*000 41 41 0,0000000•000,41 42 J.0000000*000 41 43 0. 000000•600 41 44 0,0000000*000 41 45
o,nanoonn*nan M dA 0,nn00000-000 41 A7

SCATTERING FROM GROUP 42

0,0000000+000 42 42 O,0000600*000 42 43 0,0000000*000 42 44 0,«000000*000 42 45 0,0000000•000,42 46
0,0000000*000 42 47

SCATTERING FROM GROUP 43

0,0OOnnon+Oflo.43 43 0,nno60O0•000 4).44 0,onionO0*006 48 *T 9. 000060*000 4f 46 0.0000000-000 13 47

SCATTERING«FROM GROUP 44

0,0000000+000 44 44 6,0000000•000·44«45 O.0000000•008 44 46 0.3000000*000 44· 47

Sca,IERING pROM MROYP 48

0,0000000+000 45 45 O,0000000*000 45 46 O,0000000•000 49· 47

SCATTERING 'FROM ,OROUP 46

o,nnooono*Oon 46 AA 0,0000000*000,46·47 1.1

=-

SCATTERING· FROM GROVP 47 -3
(-n



-
0,0000000+000 47 47 -J

C\
TIME SPENT IN PROGRAM AREA NO,10 WAS 4.044•000SECONDS

\

TIME SPENT IN PROGRAM AREA NJ. 8  WAS,  4.900•002SECONDS

TIME SPENT IN PROGRAM AREA NO. 8 WAS 3.000•002SECONDS

TIME SPENT IN PROGRAM AREA NO, 8 WAS 2,500•002SECONDS

TIME SPENT IN PROGRAM ARWA NO. 8 WAS '2.100•002SECONDS

TIME SPENT IN PROGRAM AREA NO. 8 WAS 2,100-002SECONDS

TIME'SPENT IN PROGRAM AREA NO. 8 WAS 1.700•002SECONDS

TIME SPENT IN PROGRAM ARIA NO: 8 WAS 1.300.002SECONDS

MATERIAL NA '23

DISCRETE LEVEL SCATTERING

SCATTERING.FROM GROUP  1

0,0000000+000  1 1 0.0000000•000  1 .2 O.0000000•000  1 3 0.··Or*0000•000 1 4 0.0000000*000  1  5
0,0000000+000  1 6 0.0000000•000 1 7 8,0000000*003  1 .8 9. 000000-000  1 .9 0,0000000.000 1 10
o,ooonnon*ono 1 11 O,nnOOOFO*000 1 1, n,Onoonoc.000  1 13 n.'000000-000  1 14 O,0000000•000  1 15
0,0000000+000 1 16 0,0000000•000·  1 17 0,0000000*000 1 18 6.'000000•000 1 19 O,0000000•000 1 20

'0.,.0000000*000 .1 21 0,0000000•000 1 22 0,0000000*000 1 23 0. 000000*000  1 24 0,0000000•000 1 25
0,ononnnn*nno , PA (,0000000•000  1 27 040009090.002 1 28 9.  - 0 0 0 0 0 0•0 0-0 - -1--29 - -···0·,O 00·00·8040-0.0 ·-4.-30 -
0,"0000000+000 1 31 0,0000000•000 1. 32 0,0000000*000  1 33 0,.000000•000  1 34 0,0000000-000 1 35
0,0000000*000 1 36 0,0000000•000 1 37 0.000000:*000 1 38 0. 3:0000*000 1 39 0.0000000+000 1 40
0.000nnon+000  1 41 o,n n n 0 0 0 0•O n 0.-1._42-_ _-__1*0-0.0.0-00.0.R.0.00... ..1_-43...... -··-.0.-··.00.00·00 *0-0 0 1 44 0.0000000.000 1 45
0,0000000+000 1 46 0:0000000•000 1 47

SMATTERINn FROM MARUP  2

0,0000000+000  :2 2 0,0000000•000  2 3 0,0000000•000  2 4 O.·000000*600  2 5 0,0000000*000  2  6
0, n n o o o n o*o n n   ·,5       7            .._-:.*.0.044444•000        2 8 0.000000:'O·00 2 9 C. 3200(:+000 2 12 0·, 0 0,00-00.04·00*·- -2·   1·1-- ·-0.0000000+000 ·2 12 0,0000000-000 2 13 0,0000000*000 2 14 0.'0'00000*000 2 15 0,0000000•000 2 16
0,0000000*0,00 :2 17 0,0000000•000 :2 18 0,0000000•000 2 19 0, GCO000*000  2 20 .0,0000000-000 2 21
0,0000000+Ono ·2 22 0,nn)0000•000  2 23 (,onoon09*000 2 24 2. 02000C•000 2.-25 ....0,·00*0004-*000·--2-26.--
0,0000000+000 '2 27 C,0000000-000 2 28 0,0000000•000  2 29 O.:000000•000 2 30 0,0000000*000 2 31
0.0000000+000 '2 32 0,0000000•000 2 33 0.0000000•000 2 34 0..000000*000 2 35 0,0000000•000 2 36
o.ooonoon*ono  ,9 )7 0,'Ann0000*000 2 MA n,00gon00*OOC '2...32._ -*.-0844(-000  2 4.' 0.0000000.000 2 41
0,0000000+000 '2 42 0,0000000*000  2 43 0.0009000•000 2 44 9.-080000•000 2 45 O.0000000*000 2 46
0,0000000•000 '2 47

SCATTERING 'FROM GROUP  3



0,0000000*000 :3 3 2,7535411•002  3 4 3.0711303•003  3 5 2,4505189•002  3 6 3,1989447•002  3  7
0,0000000*000 5 8 1.8981738•003 3 9 2.2464625•004  3 10 O.9000000•000  3 11 0,0000000•000 3 12
0,nnooo"O.Onal.3 1, O.0000000•000  1 14 O,0000000•000  3 15 0.:000000*000  3 16 0,0000000+000 3 17
0,0000000*000 J 18 O.0000000•000  3 19 O,0000000*000  3 20 0.6000000*000  3 21 0,0000000•000 3 22
0,0000000+000 '3 23 0,0000000•000  3 24 0.0000000*004  3 25 O.0000000•000  3 26 0,0000000•000 3 27
0,ononnon*Bno 13 211 o,noO9000•000  r '9 0,0000000•009  3 30 O.'.000000*009 8 31 0,0000000•00B--3 32
0.0000000+000 :3 33 0,0006000•000  3 34 0.00000000000  3 35 O.,·000000•000  3 36 O,0000000•000 3 37
0,0000000+000 :3 38 0.0000000•000 3 39 0.0000000*000  3 40 O.»000000•000 3 41 0.0000000*000 3 42
o.ooonnon+nno  :3 Al n,nno0OO0•000 1 44 n,Ononnnn•000 1 46 0. 000000.000 , 46 0.0000000•000---3 47

SCATTERING PROM GROUP  4

1.1999103•001 ·4 4 1,1609566•001  4  5 5,2861080•002  4 6 1,4622504•001  4 7 1,3336731-001  4  8
7,0705323*002 4. ·9 .3,4126661.002 4 10 1,6954517.002  4 11 3.5630563.003  4 12 2,5354747.003  4 13
1,7667,94•Ona 14 84 1,lr2'6el•Oor  4 14 S'.743,970•091 & 16 0.,- 0000 4.0..40$--8 1.7 0.0000000•000  4 le
0,0000000*000 4-19 0.0000000*000  4 20 O,0000000•000  4 21 0, 000000•000 4 22 0.0000000•000 4 23
0,0000000+000 4-24, 0,0000000•000  4 25 0,0000000*00C 4 26 0.'000000•000  4 27 0,0000000•000 4 28
0,0oonnon*ono 4 29 0,nn0000O-000 4 Tn 0,00oonoo•000  4 31 0  ·      0 0 0 0 0 0 I O 0 0---4 3 2 0,0000000.000 4 33
0,0000000*000- ·4 34 0.0000000•000  4 35 0,0000000*00: 4 36 0, CCO000•000 4 37 0,0000000*000  4 38
0,0000000*000  4 39 0,0000000•000 4"40 0.0000000•000 4 41 3, 000000*000  4 42 0.0000000•000 4 43
OfOOOnnOn*OMO .4 44 0,nnooonniono 4 49i neononnnO•090 d 4* 0. ' OCOOOC•OOF--A-47

SCATTERING FROM GROUP  5

1,5952286•001.,5 5 '2,0704860-001  5 6 0.0060000•006  5 7 4, 570718•002  5 8 4,8689175•002  5  9
5,8630274•002 '5 10 3.7291484•002  5 11 4,5785026•002 5 12 2,6863239•002 5 13 1,7480610.002 5 14
1,528)111*nn2 ;5 45 R,7399,070.003 5 1* 3,6133204•003 5 17 6. 226559,004 9 18 0.0000000.000 5 19
0,0000000*000 5 20 O,0000000*000 5 21, 0,0000000*000 5 22 0.-000000•000  5 23 0,0000000*000  5 24
0,0000000+000 ,9 25 O,0000000•000  5 26 0.0000000'000 5 27 0, OC0000•000  5 28 0,0000000•000 5 29
0.0000000*000 5 30 O,nneonno OnO  5 31 n,ononnn.•000  4 79 0, 0000QO•000  5 33 O.0000000•000 5 34
0,0000000+000 :5 35 O,:0000000-000 5 36 0.0000000•000  5 37 O, OCOOOC•000  5 38 0,0000000•000 5 39
0.0000000*000 ·9 40 0,0000000•000 5 41 0.0000000•000 5 42: 0, 000000-000 5 43 0.0000000*000 5 44
0.0000000+000 ;5 45 n,nononno•nno 5 46 n,nnononn*noo 9 47

SCATTERING FROM GROUP  6

1,6972797•001 ·6 6 .3.8268791•001· 6 7 0,0060000*000  6 8 O. 000OOC*000  6  9 0,0000000*000 6 10
2,7493446•002 ,6 11 2,0786991•002 6 12 1,6443304•002 .6 13 1.2790155•002 6 14 7,2886267.003 6 15
4.6898753•083 ,6 16 ·2,9620,11•0n3  6 17 S,1'748no•no4  A 18 0,    0 0 0 0 0 0-0 0 0       A   19-·---- --··  --0,-0- 0.0004* 0-00.-6-2.G-·----

0,0000000+000  ·6 21 O,0000000•000  6 22 0.0000000•000  6 23 0• 00000C-000 6 24 0,0000000•000  6 25
0,0000000*000 ,6 26 0,0000000*000  6 27 :00000000•000 6 28 8, 000000*000  6 29 0,0000000•0.00 6 30
O,0000.0.on+0110 :6 31 0,(InOOO00•000_1_3' 0,0000n00•000  6 3,r 0,  000000-000  A 34 - ....  ..0,0000-000•00·0-..6 35·----------
0,0000000+000 .6 36 O.0000000•000  6 37 0,0000000•000 6 38 9, 000000*000 6 39 0.0000000•000 6 40
0,0000000*000  .6 41 O,COO0000•000  6 42 0,0000000*000  6 43 0.-080002•000 6 44 0,0000000.000  6 45
0.0000.0-011+000 2 46 n,nonoono•Ona-_637                                                                                                         --------- .

SCATTERING FROM GROUP  7

8,3881513•002 '7 7 5.1872700•001  7 8 7,1598354•002  7 9 6,.000000*000  7 10 0,0000000*000  7 11
0,0000000*000 '7 12 O,0000000•000 7 13 0,0000000*000 7 14. A, 000000•000 7 15 0.0000000*000 7 16
9T40879ng•on4 '7 1'7 2,n930130-003  7 IR 4,7C337O5.004 7 19 0. oc0000.000 7 -20. ---' ' * .  0,00900-0.0.*444---7-2--
0,0000000+000 '7 22 O,0000000•000  7 23 0,0000000•000  7 24 0. 02:0000*000  7 25 0.0000000-000 7 26
0,0000000*000 '7 27 0,0000000-000  7 28 0,0000000*000 7 29 0, 000000*000 7 30 0.0000000•000 7 31

D,ononnn000_0_0_12_3-2- 40*#*-000 7 *r,1 0:0009n09*00: 7 34 0. 0000·00•000 -- 7- 35 0,0-000000•000·  ·7  36  -  .

0,0000000+000 .7 37 0,0000000-000  7 38 0,0000000•000  7 39 0./000000•000  7 40 0,0000000•000 7 41
0,0000000+000 '7 42 O,0000000•000 7 43· O,0000000•000 7 44 0, 000000•000 7 45 0,0000000•000 7 46
0,ononnnn*nno ·7 47

SCATTERING-FROM GROUP  8

0,0000000+000 ·2 8 2,9330358•001  8 9 8,8282447•002 8 10 0. 000000-000  8 11 0.0000000+000 8 12 -

0,0000000+000 .8 13 O,0000000•000  8 14 0,0000000*000  8 15 0, 000000•000 8 16 0.0000000*000 8 17 4
-1



0,0000000+000  ·8 18 O,0000000•000  8 19 0,0000000•000 8 20 0. 20000:*000  8 21 0.0000000*000 8 22 -1
-

0,0000000*000 'e 23 O,0000000•000 8 24 O.0000000•000 8 25 0. 000000•000  8 26 0,0000000•000 8 27 00

0.00000001000 .2 28 0,00 nnoo•Ono  8 29 n,ononnno•noo -A rn 0, 0-OOOC•00.6..8.31 -· ··0,·00.00000*000..832-.----.-

0,0000000*000 .8 33 O,0000000•000 8 34 0,0000000•000  8 35 0. 250000*000 8 36 0,0000000*000 8 37
0,0000000*000 ,8 38 O.0000000-000 8 39 .,0000000*000 8 40 0, 000000-OOG 8 41 0,0000000*000 8 42
0.0000000_*_000 ,8 43 O,nnnOOoo•000 8 44 0:enoonoo•000  R d5 0, -4 0 0 0 0•0 0 3-.    8 4 6 0,0000000•000 8 47

SCATTERING FROM GROUP  9

0,0000000+000 '9 9 1,5471689•001 9 10 3,8018634-001 9 11 5.4855473,002 9 12 0,0000000*000 9 13

0,0000000+000  '9 14 O,0000000*000  9 15 0,0000000•000 9 16 0, ocoodc•000  9 17 0,0000000•000 9 18
0,0000000+000 '9 19 n.nononoo•Ono 9 90 n.noononn.noo  9 91 (:'0:0000*000 9 22 0,0000000*000 9 23

0,0000000+000  '9 24 O,0000000*000  9 25 0.0000000•000  9 26 O. 000000•000 9 27 0.0000000•000 9 28

0,0000000+000  ·9 29 O,0000000•000 9 30 0,0000000•000  9 31 0. 00000C•000 9 32 0,0000000•000 9 33
o.ooonnon+ono 39 34 8,nnn0000•000 9 1& 7:nnVnnn0*090 0 16 9· 030000*000  9.37 0,0 0 0 0 0 0 0•0 0 0„ - -9 38.

0,0000000*000  19 39 (,0000000•000  9 40 0,0000000•000  9 41 O, CCO0O2•O0C 9 42 0,0000000•000 9 43

0,0000000+000 '9 44 O.0000000•000  9 45 0,0000000*000 9 46 6. :COOOC-000 9 47

SCATTERING FROM GROUP 10

0.0000000+9_go 10 10 n.noonnno•nno 10 11 1,94n4839•Ont 1n 12 1,63717&„Ont 10 11 .9,1775758-003.-10.14

0,0000000+000 10 15 0.00(0000•000 10 16 0,0U00000*000 10 17 8• O'OOOC•000 10 18 0,0000000*000 10 19
0,0000000+000 10 20 0,00000000000 10 21 0.0000002*000 10 22 0. OCOO00*000 10 23 0,0000000*000 10 24
0.0000000+Q.00 tO 25 n,Poonooo*OnO 10 26 1,Ononnon*000 in 07 '0 000000•000 in 2A -  .0,0000000*000-  10   29

0,0000000+000 10 30 O,6000000-000 10 31 8'ODOOO00*OOP 10 32 a..0:OOCC•000 10 33 0.0000000•000 10 34
0,0000000*000 10 35 0,0000000•000 10 36 0,0000000*000 10 37 4. 050000•000 10 38 0,0000000*000 10 39
0.0000nnn*0.00 in An 0,nnn0000*000 10 41 4800000(,0*00: 10 42 0. CCOO00•000 10 43 0,0000000*000 10 11
0,00000004000 10 45 0.0000000•000 10 46 0,0000000*000 10 47

SCATTFRYNG FAOM GROUP 11

0,0000000*000 11 11 O.0006600•000.11 12 0.0000000*000 11 13 1.6:81412•001 11 14 1,2223158•'001 11 15
4.887,515•n,12 41 16 _--. 0.8000000•000 1'1 17 0,nnoon ,0000 11 iR 01 0(0000•000.11-19-. -0.·0000004*009  -11--20.-

0,0000000*000 .11 21 0,0000000•000 11 22 0,0000000*000 11 23 2. 0.000.r•000 11 24 0,0000000•000 11 25
0,0000000+000 11 26 0.0000000•000 11 27 0,0000000*000 11 28 1. 000000•000 11 29 0,0000000*000 11 30
0.0000000+000 11 31     8.00_0*0_00•onn 11 32 9:onoonnt.003 11 ra 0, 00000.-000 11 31 0.0000000+000--·11 ·35

0,0000000+000 11 36 0,0000000-000 11 37 2,0000000*000 11 38 0. :3000:•000 11.39 0,0000000*000 11 40

0,.0000000+000 11 41 0,0000000•000 11 42 0.0000000*000 11 43 0. 0:0000+000 11 44 0.0000000*000 11 45
0.0000000+000 11 46 1.008,nOno•ono 11 47

SCATTERING FROM GROUP 12

0,0000000+000 12 12 0,:000000•000 12 13 :,0000000*000 12 14 1,:060000•000 12 15 2,5183281•002 12 16
4,4450885•002 12 17 1,9878208•002 12 18 9,3903038•003 12 19 5,8671173•003 12 20 2,2019602.003 12 21
O.0000000+000 1:2-22 A,nnonnnO•onn 12 23 0:nnonnon*noo 12 24 .: 9,0000'000 12 25 0.04000**000-12 26
0.0000000*000 12.27 0.0000000•000 12 28 0.0000000•000 12 29 4.-000000•000 12 30 0.0000000*000 12 31
0,0000000•000 i2 32 0.0000000•000 12 33 00.0000000*000 12 34 0• 00000:-OOC 12 35 0,0000000*000 12 36
0,OOoonon*000 1'2 17 O,nno)000•000 1, 18 0,00O0nnr.*00: 12 39 0. 000000•000 12 40 O.0000000•000 12 41
0,'0000000+000 12 42 O,0000000-000 12 43 8'0000000*006 12 44 0. 000000•000 12 45 0,0000000•000 12 46
0,0000000•000.22 47

SCATTERING FROM GROUP 13

o.ooonnon+000 %3 11 6,nnnoOOO.000 1, 14 O,0000009*000 13 15 a. ocoooc•000 13 16 0.0 0 0 0 0 4-0•0 4 0-6 3-1 7

0,0000000+000 23 18 0.0000000•000 13 19 0,0000000-000 13 20 1,91357605003 13 21 3,0091991'·003 13 22
1,9292724•003 13 23 1.2512368-003 13 24 7.2402618•004 13 25 0.'·OCOOOC•000 13 26 0,0000000•000 13 27
O,nnonnnO*ono 11 'A 0,  fin 00 000-000     11 2 9 0,0900000•900 13 30 0. 0000:C+004.-43 31 0,0000000*000 13 32
O,0000000+000 23 53 0.0000000•000.13 34 0.0000000•000 13 35 0.'000000•000 13 36 0,0000000•000 13 37
0,0000000+000 13 38 0,0000000•000 13 39 0.0000000•000 13 40 0, 050000•000 13 41 0,0000000*000 13 42
oinnonono*nno 13 IA O,0000000•000 tr 44 0,0000000•000 13 45 C. 0000:(*00.0--13 46 0.0000000*000 13 17

SCATTERING FROM GROUP i4



0,0000000+000 14 14 0.0000000•000 14 15 0,0000000*008 14 16 0. 000000•000 14 17 0,0000000-000 14 18
0,nonnonn*non 14 19 0,Ancoo00-000 15 20 0.0000002-001 14 21 :,     O C O O O C+0 0 0 · ·1·4  -22--------O·,000-0000·•80-9-·1:4 -23-----------

0,00000004000 14 24 e.:000000•000 14 25 0,0000000•000 14 26 0. ::0000•000 14 27 0,00000000000 14 28
0,0000000+000 14 29 Q,0000000•000 14 30 0,0000000*000 14 31 0. CoOOO:*000 14 32 0,0000000*000 14 33
0.0000000*000 1.4 34 n,n[100000•000 14 35 n,OPOn.;300*000 id 36 0. 000000-000 14 37  - ..4-,-00.0.00-0-0*000-··14-38 *---

0,0000000+000 14 39 0,0000000*000 14 40 C,0000000*000 14 41 0, 000000+000 14 42 0,0000000*000 14 43
0,0000000+000 14 44 0,0000000•000 14 45 0,0000000•000.14 46 C..Oooodc•000 14 47

SCATTERING FROM GROUP 15

0.0000000+000 1,5 15 o,AOBBOOO.ono 15_16 n.unonnnO•nod 19 17 0,'000000•000 14 18 -0-, 0.0000.0.0.• 00.0-45.-1-9------ ·-

0,0000000+000 *5 20 0,0000000•000 15 21 0,0000000•000 15 22 0. 000000*000 15 23 0,0000000*000 15 24
0,0000000+000 15 25 C.0000000•000 15 26 0,0000000•000 15 27 - 0, 600000•000 15 28 0,0000000*000 15 29
0,onnonnn*nno 19 10 (,r'1100000•000 15-_31 O*onoonoo•eoc 15 32 0.     000060*00·0.- 45. ·33-  --·--·---,O,00400.00•0.00--1-5-·34.------

0,0000000+000 25 35 O,0000000•000 15 36 0,0000009•000 15 37 0,:000000•000 15 38 0,0000000*000 15 39
0,0000000+000 19 40 0.0000000•000 15 41 0,0000000*000 15 42 0. 000000*000 15 43 0,0000000•000 15 44
0,ooonnon+000 1,9 45 0,finn0000•000 19_46 0:Opoonoo*000 lf 47

SCATTERING FROM GROUP i6

0,0000000*000 16 16 0,0000000*000.16 17 0.0000000*000 16 18 0, CCOO00•000 16 19 0,0000000*000 16 20
0,0000000+000' 1,'6 21 Q,0000000•000 16 22 C.0000000•000 16 23 0. OCOO00•000 16 24 0,0000000•000 16 25
0,000nnon+000 16 26 n,nn00000•Ono lA 77 0,0(,00000•000 16 28 0. 000000*000 1A 29 0.0000000•000 16 30
0,0000000*000 16 31 0,0000000*000-16 32 0,0000000*000 16 33 0, 0000000000 16 34 0,0000000*000 16 35
0,0000000+000 16 36 0,0000000•000 16 37 0,0000000*OOC 16 38 0. 000000•000 16 39 0,0000000*000 16 40
o.ononnon*ono 1,6 41 n,nn00000*000 lA 47 O,onoonoo•00( 16 43 0.-ec000:*000 1A A# 0.0000000*000 16 15
0,0000000*000 16 46 0,0000000•000 16 47

SCATTFRING FRn, AECUP i'

0,0000000+000.17 17 0,0000000•000 17 18 0.0000000•000 17 19 O. 000000•000 17 20 O,0000000•000 17 21
o,nnooona*nnn 17 H 0,nneO099.*,0.0-0 17 23 0,0000000•000 17 24 n . 0:00:0*000--6145-----0-r0400000*000 17 26
0,0000000+000 17 27 0,0000000•000 17 28 0,0000000•000 17 29 0, 000000•000 17 30 0,0000000-000 17 31
0,0000000*000 <7 32 O,0000000*000 17 33 0,00Q0000-000 17 34 0. 000000•000 17 35 0,0000000•000 17 36
O,nnonnon*Ono 17 17 0:0000000-4.00 17 ru 0,0000000•000 17 30 :. '0000:C*009-41-44-----0-r  00000'000 17 11
0,0000000+000 17 42 0,0000000*000 17 43 0.0000000*000 17 44 O, 000000•000 17 45 0,0000000•000-17 46
0,0000000+000 17 47

SCATTERING FROM GROUP 18

0,onoonnn*Ono te 18 0,BROOQOO•000 iR 10 0,000:noo•005 18 20 9.'000000•000 iR 21 0.0000000•000 18 22
0,00000000000 le 23 0.0000000•000 18 24 0,0000000*000 18 25 0, 000000•000 18 26 0.0000000-000 18 27
0,0000000*000 18 28 0,0000000•000 18 29 0,00000000000 18 30 0, 000000•000 18 31 0,0000000•000 18 32
O,ononnon+Oflo 1.1 31 0,nno000O•Ono 1R 14 n,Onoonno•000 lA 34 0.,000000•000 iR 36 O,0000000 090 18 37
0,0000000*000 18 38 O,0000000*000 18 39 0,0000000*000 18 40 0. 000000•000 18 41 0,0000000•000 18 42
0,0000000+000'18 43 0.0000000*000 18 44 0.0000000•000 18 45 4. 000000*000 18 46 0,0000000•000 18 47

SCATTERING FROM GROUP 19

0,00.gnnon*nno 119 19 6.Bno6OO0•000 19 'n O.Onbonno•008 le 21 0. 060060-000 10 22 0.0000000•000 19 23
0,0000000*000 19 24 O,0000000•000 19 25 O,0080000-000 19 26 0.,000080-000 19 27 0,0000000-000 i9 28
O,0000000+000.19 29 O.0000000•000 19 30 0,0000000*000 19 31 0,'000000•000 19 32 0,0000000•000.19 33
0,00-0 onon*n flo 1'9 .34 o,nno0000•000 19 14 0,BnO)n00*000 10 36 0, 000000•000 10 37 0.0000000•000 ' tO·  38
0,0000000+000 19 39 0'0000000*000 19 40 0'0040000*00: 19 41 8. 000000*000 19 42 0,0000000•000 19 43
0,0000000+000 16 44 2,0000000•000.19 45 0,0000000*000 19 46 O.'000000•000 19 47

SCATTERING 'FROM GROUP 20

0,0nnoono*Oon 20 20 0,0000000•000 20 21 O,0009009•008 20 22 0• 000090+000 '20 23 0,0000600+000 '20 24
0,0000000+000 20 25 0.0000000•000 20 26 0.0000002•000 20 27 0,,0000QC•00020 28, 0,00000000000 '20 29
0,0000000*000'20 30 0,0000000*000'20 31 0,0000000•000 20 32 0.:·000000•000 ·20 33 0,0000000•000·20 34 -

-1
\0



0,0000000+000 20 35 O,0000000•000 20 36 0,0000000*000 20 37 0.-000000•600 20 38 0,0000000*000 '20 39                  00
-

0,0000000+000.20 40 O,0000000•000'20 41 0,0000000•000 20 42 O, 0:0006•000 20 43 0,0000000•000 20 44 0
0.0000000*000 20 45 n.nonoono•ono 90 48 n,nnonnon•nno 2n 47

SCATTERING FROM GROUP 21

0,0000000+000 21 21 O,0000000•000·21 22 0,0000000*006 21 23 0. 000000*000 21 24 0,0000000•000 21 25
0.0000000+000 ·21 26 0,0000000•000 21' 27 0.0000002*000.21 28 0.-00000C*000 21 29 0,0000000*000 21 30
0.0000000+000 21 31 n.oonnnbn*nnn,21 32 n,nnononn*nno 01 73 n, OR0000*000 21 74 0 nnonono+nnO 21 89
0,0000000+000 21 36 0.0000000•000 ·21.37 0.0000000•000 21 38 0. 000000•000 21 39 0,0000000*000 '21 40
0,00000004000:21 41 0.0000000•000·21 42 0,0000000•000 21 43 0. 000000*000 21 44 0,0000000•000 21 45
0.0000000+000 21 46 n.oononnn•nnn·21 47

SCATTERING FROM GROUP 22

0,0000000+000 22 22 0,0000000•000 22 23 O.0000000•008 22 24 0. 000000•000 22 25 0.0000000-000 22 26
0,0000000+000:22 27 0,0000000•000 22 28 0,0000000*000 22 29 f, 000000•000 22 30 0,0000000•000 22 31
0.000.0000+000'22 32 0,0800000•000'22 33 9:Onnonoo•000 27 34 0. 000080 000 29 35 0.0000000•000 22 36
0.0000000+000:22 37 0,0000000•000 22 38 0,0000000•000 22 39 0. 200000*000 22 40 0.0000000•000 22 41
0,0000000+000 :22 42 0.0000000•000 22 43 0,0000000•008 22 44 :."000000•000 22 45 0,0000000*000 22 46
0.00Q.Donn+000·22 47

SCATTERING PROM ·GROUP 23

0,0000000+000 '23 23 O,0000000•000·23 24 0,0000000*000 23 25 0,.000000•000 23 26 0,0000000•000 23 27
0,0000000+000 23 28 0.0000000•000 23 29 0.0000000•000 23 30 O, 000080•000 23 31 0,0000000*000 23 32
O.Doonnon.ono 23 33 n,nnoooOO•Ono 2)- 14 0,Onoonoo•n00 2r 39 0. CCOOOC-000 21 36 0,0000000*000 23 37
0,0000000+000:23 38 0.0000000•000 23· 39 0,00900000000 23 40 0.-000000•000 23 41 0,0000000*000 23 42
0,0000000+000 23 43 0,0000000•000 23 44 0,0000000•000 23 45 00'000000•000 23 46 0,0000000*000'23 47

- .-----, ----- 1-

SCATTERING FROM GROUP 24

0.0000000+DO 24 24 A.Oonhnnn•non 24 25 A,nonnonn•nno 24 ,6 n, n;.nnonin00 24 M7 o.nnonono•000 24 28
0,0000000+000 24 29 0,0000QOO•000 24 30 0,0000000*000 24 31 0, 000000•000 24 32 0,0000000•000 24 33
0.0000000*000 24 34 0,0000000•000 24 35 0,000000:•000 24 36 O. 000000+000 24 37 0,0000000•000 24 38
0,0000000+0-00 24 39 n,fin00009•000 '24 40 n:0000000•000 24 41 0. 00000C•000 24 42 0,0000000•000 24 13
0,0000000+000 24 44 O,0000000•000 24 45 0,0000000•000 24 46 0, OC0000•000 24 47

SMATTFRING FROM AROUP 98

0,0000000+000 25 25 0,0000000•000 25 26 8,0000000•000 25 27 0. 000080*000 25 28 0,0000000*000 25 29
0,nnonnnO+O-00__25 :11 n :,0800000•000 25_31 0,0000009•000 25 32 7 .    0:0 0 0 0•0 0 0   25..33.-·.--·-- ---0.rOOO 0.0 0-0·•040--25-34

0,0000000+000 29 35 0,0000000•000 25 36 0.0000000•000 25 37 0..00000:*000 25 38 0,0000000*000 25 39
0,0000000+000 25 40 0,0000000•000 25 41 0,0000000*000 25 42 D. 000000-000 25 43 0,0000000•000 ·25 44
0,noonnnn*Ono 29 45 0,0.(100000*000 'i.16 0,Onoon09*000 25 47 ..-..........................#.-.-.................... ...................---

SCATTERING FROM GROUP 26

0,0000000+000 26 26 O.0008000•000 26 27 0.0000000•000 26 28 0. 000000•000 26 29 0,0000000*000 26 30
0,0000000+000 26 31 0,0000000•000 26 32 0,0080000•006 26 33 O, 080000*000 26 34 0,0000000*000 26 35
0.000nnon+000 26 36 8.AnnoOOO•000 26 37 n,ononnno*n00 26 38 ..:4-3000-00-*000.26 39.-....-...0-,0000.000*.0-0.0-26-40-·     --
0,0000000+000 26 41 0,0000000•000 26 42 0,0000000•000 26 43 0. 0:0000•000 26 44 0.0000000*000 26 45
0,0000000+000 26 46 0,0000000•000:26 47

SCATTERING FROM GROUP 27

-070000000+000 ·27 27 O.nononnn•non 27 28 r,nnofinnn*nob 27 29 n, nonoop•000 27 10 O.Ononono*000'29 11
0,0000000+000 27 32 O,0000000•000 27 33 0,0000000•000 27 34 9, 000000•000 27 35 0,0000000•000 27 36
0'0000000+000 27 37 0,0000000•000 27 38 0.0000000•000 27 39 0':JO0000O000 27 40 0.0000000*000'27 41
0.000noootono 27 4, A.nn00000•000 27 43 0,0Aoon00*000 27 44 0,0000000*000 27 45  - --O,-0.0.00000*0·00-2-1---46      --
0,0000000*000 27 47



SCATTERING FAOM GROUP 28

0.0000000+000 28 28 n,fin.0000•0On 28 29 n,Bnoonoo.nOC 2R 3n n. 000000•000 28 31 0.0000000*000 28 32
0,0000000*000 28 33 0,0000000•000 28 34 0,0000000-000 28 35 0. 000000*000 28 36 0,0000000*000 28 37
0,0000000+000 28 38 0,0000000•000 28 39 3,0000000•000 28 40 0.·000000•000 28 41 0,0000000*000 28 42
0.0000000+000 22 43 n,nnn0000•000·98 44 0,FOOrofin•n00 2A 45 0 , 0.0000·C-*-00-0---2-8.-46- --··-0,000·0·000.*-00·0    28..4.7  --..-...--

SCATTERING FROM GROUP 29

0,0000000+000 '29 29 0,0000000•000 29 30 0,0000000*006 29 31 0. 000080•000 29 32 0,0000000+000 29 33
0,0000000+000'2$ ·34 . 0,0000000•000 29 35 9,0000000•000 29 36 6.«OCOOOC•000 29 37 0,0000000•000 29 38
0.0000000*000 25 39 0,006Onnn•nnn 29 4n ;,npoonna.nno 20 41 0, OCOOOC*.00.0-29.42 .  ...0-,0000000*·000.-29  43-_-_...._-
0,0000000+000 29 ·44 0.0000000•000 29 45 0,0000000*000 29 46 0..000000•000 29 47

fTATTER Nr. FAIM r.RRUP 30 I.--- -

0.0000000+000 30 30 0.0000000•000 30 31 0.0000000•000 30 32 8, 200000•000 30 33 O,0000000+000 30 34
o,nnonnan*nnn .rn rq 0,0000000•000 30 36 0,onoCOOD•000   JO   37     ---· · ·,··.-·.0.6.0-00-0 •·e-0·0 --30·-38.----··...·--0.,·000.000-0.*.00+·-*0· -3.9- -----
0,0000000+000:30 40 ·0.0000000•000 30 41 :00000009*000 30 42 . 000000•000 30 43 0,0000000*000 30 44
0,0000000+000 30 45 0.0000000•000 30 46 0,0000000•000 JO 47

SCATTERING FROM GROUP 31

0.0000000+000 31 31 n,nonnooo•000 11 32 n,0069000•nnc 31 33 0. 220000•000 31' 34 0.0000000*000 31 35
0,0000000*000 31 36 0,0000000•000 31 37 :,0000000•000 31 38 0, 0:0000*000 31 39 0,0000000*000 31 40
0,0000000*000 31 41 0,0000000•000 31 42 0,0000000•000 31 43 0, 00000:•000 31 44 0,0000000*000 31 45
0,nnononn*nnn:Il 48 Cinn90000*000 34 47

SCATTERING FROM GRCUP 52

0,0000000*000 32.32 O,0000000•000 32 33 0.0000000*000 32 34 2..030000-000 32 35 0,0000000•000 32 36
0,0000000+·000 ·32 37 0.0000000•000 32 38 0,0000000•000 32 39 P. 000002*000 32 40 0,0000000+000 32 41
0,000nnon*nno 32 42 o,BnnoOOO•000 r' 4, D,nnoono,3.000 32 44 r. 000007-000 li 45 0.0000000•000 32 46
0,0000000*000 32 47

SCATTERING FROM GRAVP 33

0,0000000+000 33 33 O,0000000•000 33 34 8.0000000•000 33 35 O, 020080*000 33 36 0,0000000*000 33 37
n,nnonnnn*nnn 33 'R O'In00000-000 33 rg 9,0800403*100 33 10 p. 000000*:00 3r 11 0,0000000*000 33 12
0,0000000+000·33 43 0,0000000-000 33 44 0,0000000•000 33 45 0, ·000000*000 33 46 0,0000000*000 33 47

SMATTERING FAOM ARRUP 34

0,0000000*00034 34 2,0006000•000 34 35 0,0000000*000 34 36 0. 0000gO•000 34 37 0,0000000•000 34 38
0,Onnoono*non 3. 79 0,9000000•000 34 40 0.0000000*OOC 34 11 9. 37000:+000 34 42 0,0000000*000 31 13
0,0000000+000·34·44 0,0000000•000.34 45 0,0000000•000 34 46 c. Or.0000*000 34 47

SCATTERING FPOM GROUP 35

0,0000000*000 ·39 35 0,0000000•000 35 36 C.0000000•000 39 37 0, 0.006:•000 35 38 0,0000000+000 35 39
0,00000006000 39 AO C.00:0000*000 35 41 C.COODOCO OO: 39 42 S. C:000:•000 35 43 0,0000000+000 35 14
0,0000000*000 35 45 0,0000000•000 35 46 0'0000000*000 35 47

SCATTERING FOOM ARnip 36

0,0000000+000 36 36 O,0000000*000 36 37 0,0000000•000 36 38 0..:00000•000 36 39 0,0000000•000 36 40
n,nnonono*nnn 10 41 0,00000006000 36  2 0,0000000•00: 36 43 2.-000000-000 36 11 0,0000000*000 36 15
0,0000000+000.30 46 0,0000000•000,36 47

SCATTERING FROM GROUP 37

0,0000000+000 37 37 0,0000000•000.37 38 0,0000000•000 37 39 0. 000000•000 37 40 0,0000000*000 37 41 00
-

I.



0,0000000+000 37 42 0,0000000•000 37 43 0,0006000•000 37 44 0. 000000•000 37 45 0.0000000*000 37 46 00
0,0000000+000 37 47 N

SCATTERING FROM GROUP 38

(6.0-900.0.0-03.0..00.-3i_38......._.   Ii.nonntino•nnn  38 39 n,noonnon.000 JA 40 n, 000000*000 38 41 O.OnononO•000 3R 42
0,0000000+000 38 43 8,0000000•000 38 44 0,0000000*000 38 45 O. 000000•000 38 46 0,0000000•000 38 47

SCATTERINA FROM DROUP 39

0,0000000+000 39 39 0.0000000•000 39 40 0,0000000•000 39 41 0..000000*000 39' 42 0,0000000•000 39 43
0.0000000+000.36 44 o,on,)0000*000 X9 45 9,0800000*000 30 48 0*:00000:bOOO 39 47

SCATTERING FROM GROUP 40

0,0000000+000 40 40 0,0000000•000 40 41 0.0000000*000 40 42 O,· 000000•000 40 43 0.0000000*000 40 44
0,0000000+000 4045 0,0000000•000 40 46 0.0000000•000 40 47

SCATTERING FROM GROUP 41

0.0000000+000 41 41 n.oootilinn•nnn 41 42 n,nonnonn•on; 41 43 n,«nAnnon•OnO 41 44 0,nnonono.nnn 41 B8
0,0000000*000 41 46 O.0000000•006 41 47

SCATTPRING FRnM GROUP &2

0,0000000*000 42 42 0,00Q0000•000 42 43 0,0000000•000 42 44 0"000000*000'42t 45 0,0000000*000 42 46
O,noonnhn.onn .40 .47

SCATTERING FROM GROUP 43

0,0000000*000 43 43 0,0006000•000 43 44 0,0000000•006 43 45 0.0000080•000 43: 46 0,0000000•000 43 47

SCATTEA NA FRnM nROUP 14

0,0000000*000 44 44 6,0000000•000 44,49· 0,00000000000 44 46 0.-000060•000 44·47

SCATTERING«FROM GROUP 45

0.0000000+000,45 45 n,nnA0OO0*nno 45 4A 4,Onionon•nO6 4R Al

SCATTERING FROM GROUP 46

/0,0000000+000 46 46 6.0006000•000·46 47

SCATTFRING, FOOM GROUP 47

0,000.0000*000 47 47

TIME SPENT  IN PROGRAM .AREA ·NO'. 9   WAS;   4.046•000SECONDS

TIME SPENT IN PROQR M AREA ·NO'. 8  WAS:    6,000•003SECONDS

TIME SPENT IN PROGRAM ,AREA·,NO  8  WAS    1.000•002SECONDS

STATISTICAL SCATTBRING



SCATTERING FROM GROUP  1

2.9895591•002  1 1 <.AR#lARA.nn2  1 2 A,PA54902•n02  1 A 1,1170377-001  1 :4 1.1008097-001  1  5
1,1211428•001  1 6 9,5838577•002  1 7 7,5969204•002  1 8 5,6771965,002  1' .9 4,0517817•002  1 10
2,7897772•002 .1 11 1,8678247•002 1 12 1,2239598•002  1 13 7.8860197•003  1 14 :5,0080980•003 1 15
3.1501621•an3 1 16 1,96016152•003  1 17 1,2188260•003  1 la 7,5208036-0-04 1'19 4.6231184-004  .1 20
2,8334720•004  1 21 1.7326106•004  1 22 1,0575537•004  1 23 6.4460789•005:  1: 24 0,0000000•000  1 25
0,0000000*000 1 26 0,0000000•000 1 27 0,0000009*000 1 28 O. 0000go*000  1' 29· 0,0000000*000  1 30
0.0000nnn*ono 1 31 0,An 0000•000  1 A, n,nngonnoinob  1 31 0.-000000"BOO. 1 14 0.0000000•000  1 35
0,0000000+000  1 36 0,0000000•000  1 37 0,0000000*000  1 38 0.'0000go•000  1 39 0,0000000•000  1 40
0,0000000+000 1 41 0,0000000•000 1 42 0,0000000*000  1 43 nerO0O0O0•000 1' 44 '0,0000000•000  1-45
0,0000000*000 1 46 0,0000000•000 1 47

SCATTERING FROM GROUP  2

4,6313895•002 '2 2 7,9824696-002  2 3 1,0963167•001  2 4 1.2596990.601  2 .5 1,2585144-001 ·2  6
1,1269271•001 '2 7 9,2628780•002  2 8 7,1210104•002  2 9 5,1958104eO02  2 10 :3,6396904-002  2 11
2.4698448•002 ·2 12 1,6340717.Ong 2 13 1,nalN971.002 9 14 6,.:00058-008  P 15 .4.2922345-003  2 16
2,68860486003 '2 17 1,6721582"003 2 18 1,0342325•003  2 19 8,3691574.004  2 20 :3,9091633.004  2 21
2,3930232•004  2 22 11,4619179-004  2 23 8,9167842•005  2 24 0..000000•000  2 25 0,0000000•000 '2 26
0.0000000+000 '2 27 R.noonnnn*nnn 2_28 n.nnonannionn  9 Me ft,·nr.0020•000  2 rn n,nnonono.nno '2 rl
O,0000000+000 '2 32 2,0000000•000 2 33 0.0000000•008  2 34 0,·000000•000 2 35 O,0000000*000 '2,36
0.0000000+000 1 37 0.0000000•000 2 38 0.0000000•000  2 39 0.:000000*000   2 40 0,0000000*000  '2 41
0.0000000+000 -2 42 r.oopnnon•nno 233 n,onononn*nno   44 0,6000000.000  2 dz 0:nnonono.nO0  2 d#
0,0000000+000 '2 47

SCATTFRING rAnM GROUP

5,6506345•002 :3 3 8,5617496-002  3 4 1.0626436000i  3 5 1.1277907•001  3 6 1,0587896•001 .3- '7
9.0306790•002 :3 8 7,14907,n-nnM  3 0 5*,12020,•i)02 , to 3,R020459-002 31 11 2*A156507-002  3 12
1.7501185•002  3 13 1,1458770•002 3 14 7,3768299•003  3 15 4,68686635003 3 16 '2,9474013•003 :3 17
1,8387567•003 :3 18 1,1399997-003 3 19 7,0338118•004  3 20 4,3232569•004  3 21 2,6495088-004  3 ·22
1.6200349•004 :3 23 0,8870742-0115__1.-24 A,3,6Angf.nO5  r 25 0, 900090•000  1. 26 O.On000'10•000 '3 27
0,0000000+000 1 28 0,0000000*000 3 29 0.0000000•000 3 30 D, 000090•000  3 31 0,0000000•000 ·3 32
0,0000000*000  13 33 0,0000000•000  3 34 0,0000000•000 3 35 J,1000000*000 3 36 0,0000000•000 -3 37
O, n o o n n i n* 0-0-0-  :3 3 8 0,nnoOO00•000--3-39 0,0000002•000  3 40 8.'000Oge*000  3 41 0.0000000*000 3 42
0,0000000*000 ;3 43 0,8000000*000 3 44 0,0000000•000  3 45 3,0000000*000 3 46 0,0000000•000  3 47

ROATTERING FROM BROUP  4

3,2793826•003  4 4 6,6430558-003  4 5 1,0359914•002  4 6 1,3152779.002  4 7 1,4209231.002 ·4  8
1,192A613•002  / 9 1,1663318-002 4 10 9.30700.7-003 4 11 6.9925690.003 1,12 5.0111305-003 1 13
3,4614058&003 ,4 14 '2,3233012•003 4 15 1.5249004•003 4 16 9,8356612,004 4 17 6,2584007•004  4 18
3.94025378004  4 19 2,4603785•004 4 20 1,5264703•004 4 21 9,4232409.005  4 22 5,7945343•005  4 23
3.5523649•005 :4 24 2,179AARA.Onf 4 25 1,1967555-nO5 4 26 A: AL<17<-OOA 4· 27 9.nnonono*000 A :20
0,0000000•000 ·4 29 0,0000000•000 4- 30 G.0000000*000 4 31 4. Jo0060•000 4 32 0,0000000•000 ·4 33
0,00.000000000 4 34 8,0000000-000  4 35 0.0000000•000 4 36 . 000000•000 4,37 0,0000000•000 ·4 38
0,nnBOOno*000  4 19

0,0000000•000 ,4 49 L'&0000000•000 4 41 0. 00900:4000  4. 42 .0.9000:10.000 1 43
0,0000000+000  ·4 44 0,0000000•000 4 45 0,0000000*000 4 46· 0,3000000•000 4 47

SMATTERING FROM ARRUP  5

0,0000000+000  5 5 O,0000000•000  5 6 O,0000000•000  5 7 00'000080*000  5 8 0,0000000-000  5  9
4.00-0.0.000*0-00_. ·f 1 0 C,0000000•000 5 11 0,0000900•000  5 12 2.-000000-000  5 13 0.0000000.000 5 14
0,0000000+000  5 15 0,0000000-000 5 16 0,0000000*000  5 17 0. 000000•000  5 18 0,0000000•000 5 19
0,0000000*000 5 20 O,0000000•000  5 21 0,0000000*000 5 22 0,/000000*000 5 23· 0,0000000-000 5 24
0,ooonnnn•Onn 5_25 9,3noODOO*090 9 9 6 0:0000000*000  5 27 O.'000000*000  4 28 0,0000000'000 5 39
0,0000000+000  5 30 0,0000000•000 5· 31 0.0000000•000  5 32 0, 000000•000 5 33 0,0000000*000 5 34
0,0000000+000 ,5 35 0,0000000•000 5 36 0,0000000*000 5 37 0, 000080•000  5 38 0,0000000-000 5 39
n:0000000•000  3-.40 - --- ··--0-,-0 00-0-0-0-0 '0 0 0 5 41 0.3000000*OOO  5 12 O, O:OOBC.000  5: 43 0,0000000+000 5 14
0,0000000•000 :5 45 0,2000000-000 5 46 0.0000000•000 5 47 -

00
W
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SCATTERING FROM GROUP  6

0.0000000*000 ·6 6 A.noonnnA*nnn '6 7 0,0nonnr;n•nod  A 8 n, 0000 0•000  6
g 0,nnononO.Ono 6 10

0,0000000*000 6 11 0,0000000•000  6 12 O,0000000*000  6 13 O, 000000-000 6 14 0,0000000-000 6 15
0,00000000000  6 16 O,0000000•000  6 17 0,0000000*000 6 18 0, 000000•000 6 19 0,0000000-000 6 20
0.0000000+000 ,6 21 O,nononno•Ono 6 22 0:Onoonon•000 A '3 0 :  ' 0 0 0 0 0·0*FO 0     6 24 0,0000000•000 6 25
0,0000000*000 6 26 0.0000000•000  6 27 0,00000Oe*000  6 28 0. 00000(•000 6 29 0,0000000*000 6 30
0,0000000+000  6 31 0,0000000•000 6 32 0,0000000*000 6 33 0,-OCOO00*000  6 34 0,0000000•000 6 39
0.0000000•000 ,6 36 n.ooconnn•nno 6 37 n,nonnonn•000  8 TB n,   n o o n ae#00     6 fo 0,noonon *Ono A do
0,0000000*000 6 41 0,0000000•000  6 42 3,0000000*000 6 43 O, 000000•000 6 44 0.0000000*000 6 45
0,0000000*000 ·6 46 0,0000000•000 6 47

SCATTERING FROM GROUP  7

0.000nn0n+Ono  '7 7 4,0000000•ono  7 R 0,Onoonnn.009  7 9 0. 000060•000  7 10 0.0000000.000 7 11
0,0000000*000 '7 12 O,0000000•000  7 13 0,0000000.000 7 14 0, 000000*000  7 15 0,0000000•000 7 16
0,0000000+000 '7 17 0,0000000-000 7 18 0,0000000*000 7 19 0,1000000-000. 7 20 0.0000000*000 7 21
O,0oononn+ono ·7 22 0,on00000•000. 7 28 0.0000noo*000  7 24 0. CODOCC*OCO  ' 35 0.0000000I000  7 26
0,0000000*000  7 27 0,0000000*000 7 28 0,0000000*000 7 29 6, 000000-000  7 30 0.0000000*000 7 31
0,0000000+000 7 32 0,0000000•000  7 33 0,0000000*000 7 34 0, COOOQO*000  7 35 0,0000000*000 7 36
O,OOOMnnn+Ono '7 Yl .,onf.9000*000 7 'TR Vionognon•000 7 39 9.'000000.000 7 40 0.0000000.000 7 11
0,0000000*000 7 42 8,0000000-000  7 43 O,0000009•000 7 44· O. 020000•000 7 45 0,0000000*000 , 46
0,0000000*000  7 47

SCATTERING FROM GROUP  8

0.000nnon+Ono ,8 8 ?,ri,noOO0•000 R 9 91Onoen00.005  A 1'2 2. OSOOOS-000  A 11 0,0000000.000 8 12
0,0000000+000 e 13 0,0000000•000 8 14 0,0000000*000  8 15 0, 000000*000 8 16 0.0000000*000 8 17
0,0000000+000 8 18 0,0000000•000 8 19 0,0000000*000 8 20 0, CCOOOC*000  8 21 0,0000000•000 8 22
0.0000000+000 2 23 i,not',nnon•000 8 24 n,Ononnno*noo R ,5 4, 000000'000 A 2A o.nn00000•000 ·8 27
0,0000000+000 ·e .28 e.c0000O0-000  8 29 0,0000000•000  8 30 9, 00008(•000 8 31 0,0000000•000  8 32
0,0000000+000  8 33 0,0000000•000 8 34 0,0000009•000 8 35 0. 000000*000  8 36 0,0000000•000 8 37
o.ooonnon*ono .E 38 n,onnn000•Ono A     T O .,onoonon.000  8 4n 0. 00000C*000  A 41 0.0000000.000 B 12
0,0000000+000 8 43 0,0000000•000 8 44 0,0000000*000 8 45 0, 000000•000 8 46 0,0000000•000 8 47

SCATTERING FROM ARRIP  9

0,0000000+000  19 9 O,0000000-000  9 10 0,0000000*000  9 11 9..000000-000  9 12 0,0000000*000 9 13
n,onononn*ann ·9 14 2,0000000•000  0 15 0.0000000*000  9 16 9. 0:002:*CDC 9 17 C.0000000*000  9 18
0,0000000*000  ·9 19 0.0000000•000  9 20 0,0000000*003  9 21 0,:000000-000 9 22 0,0000000•000 9 23
0,0000000+000  '9 24 0.0000000•000 9 25 0,0000000*000  9 26 0, 000090•000 9 27 0,0000000•000 9 28
0,0ooonnn*nno  '0 29 0,On00000•000 9 10 0,0090000•000  0 31 0. 000000•000  9 32 0.9000000*000 9 33
0,0000000+000  9 34 0,0000000•000 9 35 9.0000000•000 9 36 0,-000000•000  9 37 0,0000000•000 9 38
0,0000000+000  9 39 O,[000000*000  9 40 0,0000000•000  9 41 0..000000•000  9 42 0,0000000•000 9 43
0,ooonnnn+nno ·5 44 O 'inooOOO•000  9 45 0*On00000•000 9 4* 0.:C:0000*000 0 17

SCATTERING FROM GROUP (0

0.0000000+000 10 10 O,8000000•000.10 11 0.0000008*000 10 12 0..000000•000 10 13 0,0000000*000 10 14
0,0000000+000 10 15 4,0000000•000 10 16 O.OO00000*000 10 17 O, 000000•000 10 ie 0.0000000*000 10 19
0,0oonnan+nno ln ,n 0,t,nOODOO•000 in 11 0,0OO900C•090 10 22 3. 00000:+000 10 23 0.0000000*000 10 21
0,0000000*000 10 25 0,0000000•000 10 26 0'0000C00*000 10 27 0, 000000•000 10 28 0,0000000•000 10 29
0,0000000+000 10 30 0,0000000•000 10 31 8'00000000000 10 32 0. 0]0000-000 10 33 0,0000000•000 10 34
0,000_0_0mn*ono lo rs 0,"no0000•000 10 16 0,0000002•000-40.--31.---4.,1400000*000 10 38 0.0000090*000 10 39
0,0000000*000 10 40 O,0000000•000 10 41 0,0000000*000.10 42 O, 000000*000 10 43 0,0000000*000 10 44
0,0000000+000 10 45 3,0000000*000 10 46 0,0000000•000 10 47

SCATTERING FROM GROUP 11

O,OOononn*nno 11 11 Li,on(,0000*000 11 12 O.0000000-000 11 13 0•·000000*000 11 14 0,0000000*000 11 15
0,0000000+000 11 16 0,6000000•000 11 17 0,0000000*000 11 18 O. 050000-COO 11 19 0,0000000*000 11 20
0,0000000+000 11 21 0,0000000•000 11 22 0,0000000*000 11 23 0.· 000000*COO 11 24 Oe0000000*000 11 25



0,0000000*000 11 26 Q.0006000-000.11 27 0.0060000.000 11 28 O.:000000•000 11'29 0.0000000•000 11 30
0,0000000*000 11 31 0,0000000•000 11 32 0,0000000*000 11 33 0.:000000•000 11-34 0,0000000*000 11 35
0,000nnon+Bno 11 S6 0,nnogooo•000 14 ,7 0,0900090*000 11 3A 0. 000000-000 11 19 0,0000000.000 11 10    '   i
0,0000000*000 11 41 0,0000000•000 11 42 0.0000000*000 11 43 0,3000000•000 11 44 0,0000000*000 11 45
0,0000000*000 11 46 0,00000000000.11 47

SCATTERING 'FROM GROUP 12

0.0000000*000 i2 12 n,nononno*onn 12·13 n,nnHnonn•000 15 14 O, 000080•000 12 14 o.nnonono.n00 12 16
0.0000000*000 12 17 O,0000000*000 12 10 0.0000000*000 12 19 0, 000000-000 12 20 0,0000000-000 12 21
0,0000000*000 i2 22 9.0000000•000 12:23 0,0000000•000 12 24 0,600OOOC•000 12 25 0,0000000•000 12 26
0,0000000*000 i2 27 n,ann0000*000 12' 28 n,on69nno•000 12 20 O.-000000•000 1P 30 0.0000000*000 12 31
0,0000000*000 12 32 0,0000000*000 12.33 0.0000000*000 12 34 0. 0000gO•000 12 35 0,0000000•000 12 36
0,0000000*000.12 37 0,0000000-000.12' 38 0,0000000•000 12 39 0, 000000*000 12 40 0,0000000-000 12 41
0,OOOAnnn*nno ig IM O:nnoO9O9•goD 12 41 0,OnoonnY•000 12 44 0.'000000-000 12 45 0.0000000'000 12 16
0,0000000*000.%2 47

SCATTERINA FROM RAnUP 13

0,0000000*000 23 13 O,0006000•000.13 14 0,0000000•008 13 15 O. 000000•000 13 16 0,0000000•000 13 17
0,nnoOOno*n-on_-1;3'1R C,nn00000.000 lr 10 O.9000090•OOD 13 20 C. aCCOO:*000 13 31 0.0000000•000 13 22
0,0000000+000 23 23 6,0000000•000-13 24 0,0000000•000 13 25 0, Coooqo•000 13 26 0,00000000000 13 27
0,0000000+000 13 28 0,0000000•000.13 29 0,0000000*000.13 30 0, 0:0000•000 13 31 0,0000000*000 13 32
0,Ooonnon+000 23 '1 O,nn90000•000 1T Ad 0,0000000*000 lY 34 (· 03000: 000 tr 36 0.0000000 000 13 37
0,0000000+000 13 38 0.0000000•000 13 39 0,0000000*000 13 40 0.: 000000*000 13 41 0,0000000•000 13 42
0,0000000+000 13 43 0,0000000•000 13 44 0,0000000*000 13 45 0, 000000•OOC 13 46 0,0000000•000 13 47

SCATTERING TROM GROU  14

0,00000001000 14 14 n,on00000•000 14 15 n,ninorin00*00( 14 16 9, OBOOOC•000 14 17....._..._.- 0,0000.00000·00-·.1.4--18-
0,0000000+000 14 19 0,0000000•000 14 20 3,0000000•000 14 21 0, 0'0000*000 14 22 0,0000000*000 14 23
0,0000000+000 14 '24 O.0000000•000 14 25 0.0000000*000 14 26 0, 000000-000 14 27 0,0000000*000 14 28
niononnnn+000 14 20 9,nno0000•000 14 rn 0,DRIOn:9*000 14 31 9. C COQC-000 1·4···32-· ·-···--··-O,0·0490·00*00·0-14 33
0,0000000+000'14 34 0,0000000•000 14 35 0,0000000*000 14 36 0. 030000*000 14 37 0,0000000*000 14 38
0,0000000+000 14 39 0,0000000*000 14·40 C,0000000*000 14 41 0, 000000*000 14 42 0,0000000+000 14 43
0,ooonnon+000 14 44 0,0000000•000 14 49 0,0400000.BOe·14 &6 9,  000000•000  14  47.---.................  ..._.--.-..... .-------

SCATTERING FROM GROUP 15

0,0000000*000 <5 15 0.0000000•000 15 16 0,0000000*000 15 17 0, 000080•000 15 18 0,0000000*000 15 19
0,0000000+000 IS 20 0,0000000•000 15·21 0,0000000•000 15 22 0. 030000*000 15 23 0,0000000*000 15 24
0,0000000*000 1;5 25 0,+000000•010_15_2A A,onoof,(IO*000 15 27 0.· 0000-00•000--15.  28.-    --.--0,00000-00*-0.00.-1-5.29------··-·-
0,0000000+000 15 30 0,0000000-000 15 31 0,0000000+000 15 32 9, 000000•000 15 33 0,0000000•000 15 34
0,0000000+000 *5 35 0.0000000•000 15 36 0,0000000*000 15 37 0,-000000*000 15 38 0,0000000*000 15 39
o.ooonnon+Ono +5 40 4,pn,gono•000 15, 41 n,nno,1<JA:*nOC 15 Av 1.1,· 0300OC*DOC 15..43......  ........0,0.0·0-00&0*0-00...15-··44-·--
0,0000000+000.19 45 0,0000000•000 15 46 0.0000000•000 15 47

SCATTERING FAOM AROUP 16                               - -     · ------· ·····---·--------·      ···--·· -·-·---·--··-·----

0,0000000+000 16 16 0,00000004000 16 17 0,00003000000 16 18 U. 00:OOOC•000 16 19 0,0000000*000 16 20
O , n n o o o n 0-*_0_n_0_1;£.21 0,0000000*000 16 22 9,0000000I00C 16 23 0.    0:0 0 0 0   0 0 0-1 6-2 4  -  ---  -···.  ·0,000000-0 *400--1 6--24.---

0,0000000+000 16 26 0,0000000•000 16 27 0,0000000*000 16 28 0, 000000•000 16 29 0,0000000*000 16 30
0,0000000+000 16 31 0,0000000•000 16 32 O.0000009•000 16 33 0, 000000-000 16 34 0,0000000•000 16 35
O,ooonnoo-+000 16 36 9,nnOOOno•OnO 16 37 0,000(non.noo lA TR 0,  000000*000· 16 39.....   .---0,0000000+000 1.6-4-0. -.--
0,0000000+000 le 41 0,0000000*000 16 42 0,0000000*000 16 43 0. 00000:*000 16 44 0,0000000*000 16 45
0,0000000*000 16 46 0,0000000•000 16 47

SCATTERING FROM GROUP i7

0,ooonnon+Ono 1'7 17 O,nn00000*000 17 18 0,onoonoo•000 17 19 9,    0 0 O O O C *OOO · 17.2.Q- - -0,0000000*000-17--21. .---·--
0,0000000+000 17 22 0,7000000•000 17 23 0.0000000*000 17 24 0, GGOOOD*COD 17 25 0.0000000*000 17 26
0,0000000+000 fl 27 0.0000000*000 17 28 0,0000000*000 17 29 0, OCOOOC•000 17 30 0,0000000•000 17 31 00

u'l



0,0000000+000 il 32 0,0000000*000 17 33 0,0000000*000 17 34 0, 000000*000 17 35 0.0000000*000 17 36 00
-

0,0000000+000 17 37 0,0000000•000 17 38 0.0000000*000 17 39 0. OGOOOC•000 17 40 0,0000000•000 17 41 3
0.O00nnon+ORO 17 42 O,nni,0000•000 17 4T n,OAO00OO*000 17 44 O.  SCOOOo 0O0 17 45  -  - -O,00-00-000*·O·00 17.- 46.
0,0000000+000 17 47

SCATTERINA FROM r.ROUP 18

0,0000000+000 Le 18 O.0006000•000 18 19 0,0000000*000 18 20 0, 300000•000 18 21 0,0000000*000 18 22
o,nnonnnn*nnn 15 '1 T:onooogo•900 1R 94 0&0000000•OOC 18 24 9 .   400060•0·04-48-·26--·-·- - -0,0 0 0 0 0 0 0•0 0 0    1 8-2 7

0,0000000+000 18 28 0,0000000*000 18 29 0,0000000*000 18 30 0. 0000OZ•000 18 31 0,0000000•000 18 32
0,0000000*000 le 33 0,0000000•000 18 34 0,0000000*000 18 35 0, 000000•000 1836 0,0000000*000 18 37
0,0000000+000 1£ 38 9,nnr,0000•000 18 30 4,0000#no•noo iR 40 4, 0-000(*00.0 1.8.41 0.0000000*000 18 42
0,0000000+000 12 43 0,0000000•000 18 44 3.0000600•000 18 45 0. 03000:•000 18 46 0.0000000*000 18 47

SRATY=RINg FROM ARRUP le

0,0000000*000 li 19 0,0000000•000 19 20 0.0000000•000 19 21 9, 000000•000 19 22 0,0000000*000 19 23
O,Ooonnon*ono rg 24 0:PROODOO•000 19 29 O,OBOOoop•000 19 26 0.      3:00: 0 :00     19--2-7- -.-0,00000004000 -59- 28 ·-·
0,0000000+000 19 29 0,0000000•000 19 30 0,0000000*000 19 31 C, 0-000:•00£ 19 32 0,0000000*000 19 33
0,0000000*000 29 34 0.0000000•000 19 35 0,0000000•000 19 36 0, .ZOOOC•000 19 37 0.0000000+000 19 38
0.0000000+000 1'9 39 A,nnonnnn•nnn 19 4n O,nnonnnA*noo 10 41 0, OCO000*CO[' 19..42.... ....0,0000000*0'00.···19 ·43.-.

0,0000000*000 19 44 0.:000000•000 19 45 0,0000000*000 19 46 O. 200000+000 19 47

SCATTERING FROM.ARRUP 20

0,0000000+000·20 20 0,0000000•000 20 21 0,0000000•000 20 22 O, OCOO80•000 20 23 0,0000000*000 20 24
n,OnnoOno.oon 2n 7< 2.0000000*000 20 26 0.0009(Co•000 20 27 9. OSOOOC•OOC 20 :8 0·,0000000+4·00· 20···29
0,0000000*000 20 30 0,0000000•000 20 31 8,0000000*000 20 32 O, 600000•000 20 33 0,0000000*000 20 34
0,0000000+000 20 35 0,0000000•000 20 36 C,0000000•000 20 37 0. 000000•000 20 38 0,0000000*000 20 39
o.ooonnon*ono Mn dn 0,Anr,0000*000 2n 41 0,000Onog•000 20 42 2, CCOOOC•000 20 43 0,·0000000•·0·00 20··44
0,0000000+000 20 45 0.6000000*000 20 46 0.0000000•000 20 47

SMATTERINA FROM ARRUP 21

0,0000000+000 '21 21 0,0000000•000 21 22 0.0000000*000 21 23 0.»000000•000 21 24 0,0000000*000 21 25
o,nnonono+000 21 'A 9,0000000•000 21 27 '0.000020)•000 '21 28 9.-OCOOOC+OOC 21 29 -O,0 0 0 0 0 0 0*0 0 0-   2 1   ·J O     ---

0,0000000*000 21 31 0,0000000•000 21.32 O,0000000*000 21 33 0,'000000*000 21 34 0,0000000•000 21 35
0,0000000*000 21 36 0.0000000•000 21 37 0,0000000•000 21 38 0,-000080•000 21 39 0,0000000*000 21 40
0.000nnon+000 21 41 n,onnoono*nnO 21 42 n,onoonu,0000 21 4, O.'020000-000 21 44 -0,0000000*00-0 21 ·45-
0,0000000*000 21 46 0,0000000•000 21 47

SCATTERING FROM AROUP 22

0,0000000+000 22 22 O.0000000•000 22 23 0.0000000•000 22 24 9, 000000•000 22 25 0.0000000*000 22 26
.fl+nn10.0.n.0.*.0.a.L-22_1Z       _-- +IL£L£D#*O 00.-22--2L-.--   --8+0(0(.00 0*0·0 6-22.29- . 4:4  WOO*OCO --22.-30 - 0,0000000•000 22 31· ·.-
0,0000000+00022 32 O,0000000•000 22 33 0.0000000•000 22 34 0,' COO090•000 22 35 0,0000000*000 22 36
0,0000000*00022 37 0.0000000•000 22 38 0.0000000•000 22 39 0, 000000•000 22.40 0,0000000*000 22 41
0,000nnon*nno·21 4, 0:nn00000•000 29 43 0,0000000•000 22 41 0. 000000*000 22 45.- ·0,0000000•000 22 46.-·----
0,0000000*000 :22 47

SCATTERING FROM GROVP 23

0,0000000+000-23 23 O.0000000•000 23 24 0,0000000•000 23 25 0,-0-OOOC•000 23 26 0,0000000*000 23 27
n,Onno.0-0-0-*000 23 28 0.0000000*000 23 29 0.000:000•000 23 30 0.     C :000 0·•000-23  -31 -O,0000000•000 23.32-  .-
0,0000000*000.23 33 0,0000000•000·23 34 0,0000008*000 23 35 4..000000•000 23 36 0,0000000*000 23 37
0,0000000*000 23 38 O.COOODOO•000 23 39 C.OOCO000•000 23 40 0. OC0000•000 23 41 0,0000000*000 23 42
0,0002000+Ono·23 Al 0,0nDOOOD•000 ?r 44 (jee e) (*000 23 45 0. 000000*000 23 46 O.0000000•000-23-46· --

SCATTERING FROM GROUP 24

0,0000000+000 24 24 0,0000000•000 24 25 O,0000002•000 24 26 0..CCOO00•000 24 27 0.0000000*000 24 28
0,0000000*000 24 29 0,0000000•000·24 30 C.0000000•000 24 31 0,.000000*000 24 32 O.0000000•000 24 33



0,0000000+000'24 34 0,0060000*000.24 35 0,0000000*000 24 36 0.-000000•0·00 24·37 0.0000000*000'24 38
0,0000000*000 24 39 0,0000000•000 24 40 0,0000000*000 24 41 0.'-000000*000 24 42 0,0000000+000 24 43
.W.Q.Q.O.nnn.10. 0...2Lit.... -0-0.00-040.0.0**O.L.24.:45_.__ .  ....0,0000000*·0·00 ·24--46. 0;· 000000*000 24..47.

SCATTERING FROM GROUP 25

0,0000000+000 25 25 0,0000000•000 '25 26 0,0000:03*000 25 27 6. :000OG+000 25 28 0,0000000*000 25 29
0,0000000*000'25 30 0,0000000•000'25 31 0,0000000•000 25 32 0.· 000000*000 25- 33 0,0000000*000 25 34
.Lkulaaoll213,1._ 0, 0.0.0.0.040 *-C 0.0...25-36... ...01.0-000-0 0 G, 0 00·.  25.. 37.... 4:-0000·00•000 25.38 0.0000000*000-25.39..--
0,0000000*000 25 40 0.0000000•000 25 41 8.0000000*000 25 42 s. ocoooe-000 25 43 0,0000000+000 25 44
0,0000000*000 25 45 0,0000000•000·25 46 0.0009000*000 25 47

SCATTERING FROM GROUP 26

L.10.1 .0.£10£_2£26._ 0 .-0.0.0 o.ao-0*.0 0,4-21.27_.--.-_..0.,0 0.0,0 0.0.0 *.0 0 0.2.6.-28 .. .._.-,n,--CCOO.6.0*000· 26 29 0,0000000*000·26·30
0,0000000+000 22 31 0.0000000*000.26 32 0,0000009•000 26 33 2.·OCOO00*000 26 34 0.0000000+000.26 35
0,0000000+000 26 36 0,0000000•000 26 37 0,0000000•000 26 38 8.-000000*OOC 26 39 0.0000000+000 26 40
0,000nn00+000 ·26 41 O,nno0000*000 26 4? 0.0000"02•000  26  41      .---- 0-,--300000•000  26  44-.- 0,0 0 0 0 0 0 0*0 0 0 ·-26--45
0,0000000+000 26 46 0,0000000•000 26 47

SCATTFRTNG FRAM GROUP 27

0,0000000*000 27 27 0.0000000-000'27 28 0,0000000•006 27 29 0, 000000*000 27 30 0,0000000-000 27 31
O,ononnon+000·27 32 0,4000000-000'27 Tr 0,000:000*009--21 34 - -0 0   - :0 0 0 0 0*0 0 0·   2 7 3 5. ..·-0,0000000*000 ·27-36--·-·
0,0000000+00027 37 0,0000000•000 27 38 0,0000000•008 27 39 0. 000000*000 27 40 0,0000000+000 27 41
0,0000000+000 27 42 6,0000000*000 27 43 0.0000000I000 27 44 0. 200000*006 27 45 0,00000000000 27 46
0.0000000-000 27 47

SCATTERING FROM GROUP 28

0.0000000+0'00 22'28 0.0000000*00028 29 0,0:00000*000 28 30 O. 000000*000 28 31 0,0000000+000 28 32
0,0000000+000 28 33 O,0000000•000 28 34 0.0000060•OOC 28 35 0. 000000*000 28 36 0,0000000+000 28 37
.D+0.0.0 tn.an*.o.on .-2 E ..3.8__. -·0.+0.0 C.00.00.*0.0.0.-28..39.......___..0.00.0.0000*.000-.28. 40 8.·-:60000*000 28 41 0,0000000-*000'·28··-42„-
0,0000000+000'28 43 0.0000000•000 28 44 0.0000000*000 28 45 0. OCOOOS•900 28 46 0,0000000+000 28 47

SCATTERING_FROM-_GROUP.29

0,0000000*000 '29 29 9,0000000•000 29 30 '.0000000*008 29 31 3,,O6OO0e-000 29 32 0,0000000•000 29 33
-0_dll]fl. 100100.{1_23_.3.4.-_.___ .._...0+GOO.0.0.0.0*GOO..29-35....-    ...0,.0000-000*.000   29 36... 0,AJOCOOC*000·29 37. 0-,-000000.0·•000-29-38----·
0,0000000+000 29 39 3.00UO000*000 29 40 2,0000000*000 29 41 9,·000000*000 29 42 0,0000000.0000 29 43
0,0000000*000 29 44 0.0000000•000 29 45 0,0000060*OOC 29 46 0.-OCOO00*000 29 47

SCATTERING FROM GROUP 30

.Q-,On. 0.0.0.n.*OD W.130.._3.0 ......--..8,00 0.0.0. 030 0-0 -.30.   311. 0,090600:+000.30.32... 0.-·350000·*000·-30-· 33- ·- -0·,·0)0·0000*000-·30-34--

0,00000·00+000 30 35 0.3000000•000 30 36 0.0000009*000 30 37 ; 020000+000 30 38 0,0000000•000'30 39
0,0000000*000 30 40 0,9000000•000 30 41 0,0000000*000 30 42 8, 000000*000 30 43 0,0000000*000 30 44

-0+D.0-0.0.0.0.010-0.0 --3*-4.5....-_.--0.. 0 0-0.0 0 0.03·0.00-3.0--46-·-· -0...0.2 030 0 0-*OOO-30     4.7

SCATTERING FROM GROUP 31

0,0000000+000 31 31 0,0000000•000 31 32 0,0000000•000 31 33 0. CCOOOC*000 31.34 0,0000000•000 31 35
0,0000000+000 31 36 O.0600000*000 31 37 O,000000(•00: 31 38 1, 900000*000 31' 39 0,0000000*000·31 40
O,noonnon+nno 11 41 .-O . 1 6-00-000* 0-00--31...42 --- .- ···33.000 0.00 5.*000.-31.43. : . ..0 00 0-0-0 *O.0 C-311-44.--   .·--0,.0 00-0.0-0-0*-0.00-3-1-45-

0,0000000+000 31 46 0,OCC0000•000 31 47

SCATTERING FROM Gpoup 32

0,0000000+000 32 32 O,0000000•000 32 33 0,800:000•000 32 34 0, OC0000-000 32 35 0,0000000*000 32 36
0,0000000+000 32 37 3.'3000000•000·--32-38-- --4·,-0·0· 0-0-0 0 0 ·•-00-0- ·32 ·· 3·9- 0. :CO062+000 32 12 0,0000000+000 32 11
0,0000000*000·32 42 0,0Co0000•000 32 43 0,0000000*000 32 44 0. 000000+000 32 45 0,0000000*000 32'46 -

0,0000000+000 32 47 00
-J



'-.

SCATTERING FROM GROUP 33

0,0000000+000 33 33 0,0000000-000 :33 34 0,5000000*008 33 35 0..000009*000 33 36 0,0000000•000 33 37
00

0,0000000+000 ·33 38 0,0000000•000:33 39 0.0000000•000 33 40 0..000000•000 33 41 0,0000000*000 33 42
0.0000000+000:33 43 n.oonnonn•000 33 44 n,nonnonn•Ono '3 45 4, nonobo•000 33 aA 0,noonono•nnO 38 47

SCATTERING FROM GROUP 34

0,0000000+000 34 34 O.0000000•000 34 35 0,00000000000 34 36 0. 000000•000 34 37 0.0000000*000 34 38
0,0000000+00034 39 0,0000000-000 34·40 0,0000000•000 34 41 ' 0,1000000•000 34 42 0,0000000•000 34 43
0.0000000+000,34 44 0.00(Inona•Onn 34 45 n,nonnon,•ono 84 46 n,ior:0000*000 34 47

SCATTERING FROM GROUP 35

0,0000000*000:35 35 O.000 b0O0•000 35 36 0,0000000•000 35 37 0. 000000•000 35 38 0,0000000*000 35 39
0,0000000*000 35 40 0.0000000•000 35: 41 0,0000000*000 35 42 O.-OCOO00•000 35 43 0,0000000•000 35 44
0,0000000+000 35 45 0,non,000•Ono ,9 4A 0,Onopnoo•000 39 A7

SCATTERING FROM GROUP 36

0,0000000+000-36 36 0.0000000•000 ·36 37 0,0000000•000 36 38 0.: 000000*000 36 39 0,0000000•000 36 40
0,0000000+000 30 41 0,0000000*000,36 42: 0,0000000*000 36 43 O.j000000•000 36' 44 0,0000000*000 36 45
0.0000000*000 :36 46 n,nonnonn•Onn 36 47

SCATTERING FROM GROUP 37

0,0000000+000:37 37 0.0008000•000 :37 38 O,0000000•006 37 39 0.'I000O0O•000 37 40 0,0000000•000 37 41
0,0000000*000 37 42 0,0000000-000 37 43 0,0000000•000 37 44 O,COO0000•000 37 45 0,0000000•000·37 46
0.0000000*000:37 47

SCATTERING 'FROM GROUP 38

0,0000000+000 38 38 0,0000000•000 38 39 0,00000000000 38 40 60' 000000•000 38.41 0,0000000*000 38 42
0,0000000*000 38 43 0,0000000•000 38 44 0.0000000*000 38 45 0, 000000-000 38 46 0,0000000*000 38 47

SCATTERING FROM GROUP 39

0.000nnon+000 39 39 0,nnooOOO•000 39 40 n,Ononnoo•008 30 Al O."o:0060•000 30 42 0.0000000-000 39 43
0,0000000+000 39 44 0.0000000•000 39 45 0,0000000*000 39 46 0.:'000000•000 39 47

SCATFERING FROM GROUP 40

0.0000000*00040 40 O,0000000•000 ·40 41 O.0000000•008.40 42 0, 000000*000 40 43 0,0000000•000 40 44
0,nnnAnnn*Onn do 45 O,0000000•000 40 46 0.0000000 008 10 47

SCATTERING FROM GROUP 41

0,0000000+000 41 41 0.0000000•000 41 42 0,0000000*008 41 43 0..000066•000 41 44 0,0000000•000 41 45
0,0000000+000 41 46 0,0000000•000 41 47

SCATTERING· FROM GROUP 42

0,000nnOn•000 42 42 O,0000000•000:4, 4) 0,On00000•000 42 44 9.'OODOOC•DOC 42 45 0.0000000•000 42 46
0,0000000*000 42 47

ACATTERINA FROM GAMUP 13

0,0000000+000 43 43 0,0000000•000 43 44 O,0000000•000 43 45 2,-000080•000 43 46 0.0000000•000 43 47

SCATTERING' FROM GROUP 44



...

0,0000000+000 44 44 6.0000000-000 44 45 0,0000000•00: 44 46 6,: 000000*000 44 47

RCATTERING FROM GRO'IP 15 . -- -4- A--4.-

0,0000000+000 45 45 0.0000000•000 45 46 0,0000000*000 45 47

SCATTERING FROM GROUP 46

o.ooonnon*000 46 46 0,0000000•Ono 46 47

SCATTERING FROM GROUP 47

0,0000000+#00 47 47

TIME SPENT' IN PROGRAM ARFA NO,10 WAQ 4,01,*nonl=enNnS

N•2N SCATTERING

MACROSCOPIC INELASTIC SCATTERING

SCATTERING FROM GROUP  1

3,84239930004 .1 .1 8,1383302.004  1 2 1.4164424.003 1 3 2,1417009.003  1 4 2,8902835-003  1  5
3,5150610-0-3  1 6 3,8679932•003  1 7 3.870A521•003  1 8 3.5512650-003  1 9 3,0177774•003 1 10
2.4019838•0 3 1 11 1.810,1,9.Onr 1 12 1,3n473A9-003 1 13 .9..697327ee,04 1 14 6.1248045-004„ 1 15
4,0419252•0 4 .1 16 '2,6192037-004 1 17 1.6730559•004 1 18 1, 566873„004 1 19 6,6150786-005 1 20
4,1125434•0 5 1 21 '2.5429010-005 1 2 1.5658967 005 1 23 9,6083099•:06 1 24 5,3984411•006 1 25
3.298915700 6 1 26 1,14A1074.OAA  1 7 7,nolAMAA.no'  1 98 0.-C:000:*300 1 29 0,0000000*000 1 30
0,0000000+0 0  1 31 C.0000000•000  1 2· 0.0000006•000 1 33 0, 0,000:*000 1 34 0.0000000+000 1 35
0,0000000+000  .1 36 0.0000000•000  1 7 0.0000000•000 1 38 6, 000000+000 1 39 0,0000000+000 1 40
0.0oonnon*000   ·1  41        --_ _0:0000000•000-   1 42 --a.-0-u 06·00-0·*.0.0-0.-...1_43._ ........   :,r. ac.0000•000· -1.44 -0,0000000*000 „1 45
0,0000000+000 1 46 0,0000000•000 1 47

SCATTERING FROM ARnup  2

6,6149544w004 .2 2 1,3071467•003  2 3 2,1773508•003  2 4 3,1932737•003  2 5 4.2126546-003  2  6
5,094AARA•001 7 7 5,4914136"003  2 8 5,3128152•003---2.--9.-.  ·-  4,7699684,003  2 10 3,9698141-003 2 11
3,1000828•003 2 62 2,2976840-003  2 13 1,6325850-003 2 14 1,1215049e003 2 15 7,5004306-004 2 16
4,9110596•004 2 17 3,1624634-004 2 18 2,0099848-004 2 19 1.2644656.:04 2 26 7,8910917-005 2 21
4,893774A•005 '2 92 3,0201202-OOf 9 28 1,A<6712A.005 2 24 1.„712611.005 2 25 6,5530195,006  2 26    -
3,1273531•006 2 27 1,9075685.006 2 28 0.0006000*OOO 2 29 C. 060060*000 2 35 0,0000000+000 2 31
0,0000000+000 2 32 O,0000000•000  2 33 0,0000008*OOC  2 34 0, :C000:*DOC 2 35 0,0000000+000 2 36
n,OnnoonO+000 ·; r, O,0000000.000 2 18 0*000299/.000 2  39 -. 0,·000000•000 2 4' 0,0000000*000 2 41.

0,0000000+000  '2 42 0,0000000•000 2 43 0,0000000*000 2 44 .. 0(0000*00C 2 45 0.0000000*000 2 46
0,0000000+000 :2 47

SCATTERING FROM GROUP  3

1,0175372•003 .3 3 '2,220,143-001  3  4       3,n)406rs•003  1  5  _    4.56:7838.003. 3 6 5,8400398,003  3  7
6,2734394•003  3 8 6,5721890.003  3 9 6,1138912•003 3 10 5,2785355.003 3 11 4,2454183-003 3 12
3,22039251003 3 13 2,3301215-003. 3 14 1.6235292•003 3 15 1. 978558.003.  3 16 7,2506081-004 3 17
4.70043226004 :3 18 3,af,11260-OOA 3 10 1,R(604,A•nod 1 ?n 1.1875714,004.-3 21 7,3830809,005 3 22
4,5651162•005 ;3 23 2,8107469-005 3 24 1,7248578•005 3 25 1..106217,005 3 26 5.2986362.006 3 27
3,23326170006 3 28 1,9703235•006  3 29 0,0000000*000 3 30 0.. CCO000*00: 3 31 0.0000000+000 3 32
0,O00nnon*ono  .1 33 2,AnDOODO•000 1 ,TA 9,0009000•00: , 35    ..C. 0:0000*00: 3 36 0.0000000*000 3 37
0,0000000+000 .3 38 0,6000000•000 3.39 0,0000000*000 3 40 06 0:000:*005 3 41 0.0000000•000 3 42 -
0,0000000+000 13 43 O,0000000*000 3 44 0,00000Oe•008  3 45 4. 0:0000*000 3 46 0.0000000+000 3 47 00

\0



».
SCATTERING FROM GROUP 4 \0

1,7107705•003  4 4 4,0906216•003  4 5 2.5190014•003 4 6 5,1069652.003  4 7 6.3829141-003  4  8
6,4850396•003  4 9 6,6603302•003 4 10 5,9748616•003  4 11 4,6889474.003 4 12 3,7519562-003  4 13
-2*11810.3.3.19-0-0.3.._.3_14_....___.  .2.,-al52561,-0.03...4.15----.-...1.3344.324,003     4 16 8.8536894.004 4 17 5,7849781•004 4 18
3,7288295•004 .4 19 2.3725279•004 4 20 1,4944178•004 4 21 9.3392979e005 4 22 5,8024378.005 4 23
3,4987228•005 -4 24 2.1508716-005  4 25 1.3183354•005 4 26 8, 617541e006 4 27 4,8603781-006 4 28
2.4700639•006 ·4 29 4,nonnono*Ono 4 3n 04.O0GOO.0.00000 ..4.-31 -„Ce:.C:000:•000 4 32 O.0000000+000 4 33
0,0000000+000 ·4 34 0,0000000*000 4 35 0,0000000*002 4 36 0, SCOOOC+000 4 37 0.0000000+000 4 38
0,0000000+000 4 39 0.0000000.000 4 40 0.0000000.000 4 41 0, 2.000.+000 4 42 0,0000000*000 4 43
1,-O.0_)0.0_0_0.010-L:4-.R.4....__.._._O,.00.00.0.0-0.*000.  ..4.45_    _........O,.000.0 0.00*000..4 46 4.0(0 0 0( *0 0 0 4 47

SCATTERING FROM GROUP  5

2.0741532•003 ·5 5 6.3625781-003  5 6 3,1425415•003  5 7 3,1328116.003 5 8 4,5085964-003  5  9
5,4090367•003 1 10 5,1929255-003 5 11 5,3727525•003  5 12 4,2421226e003 5 13 3,2395528-003 5 14
2.5549937•003 5 15 1,7991A009.003--5.16... ___... 1 ,.1742334•003-- 5.17---... 7,3274007,004 5 18 4,7517608,004 5 19
3,0564380•004 ·5 20 1,9363404,004 5 21 1,2178399•004 5 22 7,6038543.005. 5 23 4.7318492-005 5 24
2,88223916005 ·5 25 1,8105666-005  5 26 1,1367356•005  5 27 7,1613867,006  5 28 3,4387242-006 5   ·29

2.0957035•006 1 30 A.noonnAn•nnn 5 31 . 0...000.0.0.0.0 *00*_ .5...32 2..000000*000 5 33 0,0000000*000 5 34
0,0000000*000  ·5 35 0,0000000*000 5 36 000000009*000 5 37 8. 000000*000 5 38 0.0000000*000 5 39
0,0000000*000 ·5 40 0,0000000-000 5 41 0,0000000*000 5 42 0. Cro000*000 5 43 0,0000000*000 5 44
0.0000000*000 .5 45 0,110,10000+000.--5....46__....... .....9.0 8.0 C 0 0 3 * 0 0% ....5    .4 7. __

SCATTERING FROM GROUP  6

2,2663026•003 ·6 6 9,0347460•003  6 7 7,1542204•003  6 8 2,4790845.003  6 9 3,4324451,003  6 10
4,5358216•003  6 11 4,5405116•003 6 12 3,9277759•003 6 13 3,2725921,003 6 14 2,4721117-003 6 15
1,_79144659003  +6 14..._._-_  1.212.8.A.qo..003_-6-17-__ _.- _.8,59.78445•004 .6.18 5.,5.780761-004 6 19 3,7328972-004  6 20
2,4282287•004 ·6 21 1.5480977•004. 6 22 9,7461860•005 6 23 6. 828172.005 6 24 3,7655271-005  6 25
2,3233423•005 :6 26 1,4302897-005  6 27 7,8367515•006 6 28 4,7881090,006 6 29 2,9207185-006  6 30
0.0000000+000 ·6 31 p.nontiono•000     6  32  ._._...........0., aeolan:*.00:.....6..33..... .L·.-0:.0000*000 6 34. 0.000.0.000•000 6 35
0,0000000+000  ·6 36 0,0000000*000 6 37 O.0000000*000 6 38 0, 0:000:*000 6 39 0,0000000*000 6 40
0,0000000*000 ,6.41 1,0000000•000 6 42 0,000:009•000 6 43 (, 00000:*000 6 44 0,0000000•000 6 45
0.0000000+000 ·6.46 n.nonnonO*Ono· 6 47             ...__...._   __...__.._  _._....                          ...                ... ........_

SCATTERING FROM GROUP  7

1,0719049•003 '7 7 7,1394894•003  7 8 8,1770109•003  7 9 8,2387026,003 7 1/ 5.3015389-003 7 11
4,3837295•003 '7 12 4,9813568•003 7 13 3,2674558•003 7 14 2.3840935.:03 7 15 1.1912236•003 7 16
9.1656212•004 '7 17 7, f10761: R.find   7 18..  _ _._5.0531466,-004 --7-19.        .3.4916298.004   7 2: -2,3658711•004 7 21
1,5661206-004'7 22 1,0202892•004 7 23 6.5500024•005 7 24 4, 78271Ce005 7 25 2,5614205•005 7 26
1,5253020•005 '7 27 9.3753095•006 7 28 5,7869738•006  7 29 3,5577983•006  7 30 2,1474496•006 7 31
1.3133872e006 '7 32 A.317or,A•on7 7_33.._. ._..-..4..8.87.7.511,001....7...34 ...-..6,: PCOOOC*COC 7.35 0.0000000*000.-7..36.
0,0000000+000 '7 37 0,0040000*000 7 38 0,00(0000*000 7 39 r, CSOOCC•OOC  7 45 0,00000000000 7 41
0,0000000+000 '7 42 0,0000000*000 7 43 0.0000000*00C 7 44 0, 3:000C•000 7 45 0.0000000•000 7 46
0.000000-0.9.0*L.7 47

SCATTERING FROM GROUP  8

1,5617645•003 :8 8 5,7938052-003  8 9 4,3275412•003 8 10 9. 783052.003 8 11 9,5885333•003  8 12
6,9026493S003 ·2 13 4,3344405-003 8 14 2,4232616•003 8 15 1,7887688.203 8 16 8,9167405-004 8 17
A+3815-013.LUL.1.18_..._-___.2.18.7-2382•00.4.--8-_19-,--.__.....1,.067*049..0-04--..8.,-20.--------.5.6098467.005.   8.21   -   -.-3,1310634,005    8  22
1,6965481•005 ,8 23 ' 1,0198726-005 8 24 3,8621495 006 8 25 1.4533795.006 8 26 1,3466693•007 8 27
0,0000000+000 .8 28 0,0000000-000 8 29 O,0000002*002  8 36 :. 000000-900 8 31 0,0000000•000 8 32
0,nnononn*no-0.-8 1 9,0000000•000  R r4 .,000000:•00: 8 35 G,·-000·000•00(-·--8.-36--·--- -·0,0000000•000  8-·37· ·-.----·
0,0000000*000 '8 38 0,0000000-000 8 39 O,0000000•000 8 40 0, 020000*000 8 41 0,0000000*000 8 42
0,0000000+000 .8 43 0,0000000•000 8,44 0,00Ob000•000- 8 45 (P. OC000C•000 8 46 0,0000000*000 8 47

SCATTERING FROM GROUP  9



6,8760613•003 '9 9 6.4233428•003 9 10 5,4256809•003 9 11 ·3,1538027•003  9 12 4.7629831.003 9 13
4,1727321•003 19 14 3,8425778-003  9 15 3,0582301•003  9 16 1,7335436.003  9 17 1,1200870.003 9 18
5,9861nas•on4 'C 19 3,f·A655221004 9 20 1.6'BOA08-001 0 21 1.'176712,004  0 22 6.2684166-005 9 23
3,8408763•005 '9 24 2.1122528•005  9 25 1,0094885•005  9 26 5,1951361,006  9 27 3,1436853.006 9 28
0,0000000*000 '$ 29 O.0000000•000 9 30 0,0000000*000 9 31 n. 000000•000 9'32 0,0000000*000  9 33
0,OO0nnOn+OMO  ,G 34 0,nr,00000-*000 9 35 0,0000000•000  0 3A 0.'.000000+000 0 37 0.0000000.000 9 38
0.0000000*000 '9 39 O,0000000-000  9 40 0,0000000*000. 9 41. 0. 000000•000  9 42 0,0000000•000 9 43
0,0000000+000 '0 44 0,0000000-000 9 45 0,0000000•000 9 46 0„000000•00.0 9 47

SCATTERING FROM GROUP io

1,0872825•002 10 10 A,870OAl,•nn, In 11 3,4$303rl•003 10 12 2, 462136•003 10 13 1.4983011-003 10 14
1,7597594a003t10 15 1,5079837•003 10 16 1,5658254•003 10 17 7.5954966,004 10 18 6,1145244•004 10 19
3,7967815•004 10 20 2,3619931•004 10 21 1,5462248•004 10 22. 9,8236292.005 10 23 5.9410707•005 10 24
3,48650,flions ln 'q 2,n048116-005: in 26 1.14174,6•005 10 27 6.8739926,006 10 28 3.1489867-006 10 29
1,2148098•006 10 30 O,0000000•000.10 31 0,0000000*000 10 32 0.-000000*000 10 33 0,0000000*000 10 34
0,0000000+000 10 35 0.00u0000•000 10 36 0.0000000•006.10 37 0. COOO00•000 10 38 0,0000000*000 10 39
0,ooononn*ono tn 40 0,0000000•090 1n 41 060000000*00: 10 42 f. :CDO:0•COO 10 43 0•0000000 000.10 11
0,0000000*000 10 45 0,0000000•000 10 46 0,0000000*000 10 47

SCATTERING FROM ORROP 11

1,14832296002 11 11 '7.3381040•003 11' 12 1,2510552•003 11 13 2,5123897•003 11 14 1,5042103.003 11 15
6,1360767•On4 11 16 1:nARi 504-909' 11 17 8,6AgoA09.004 11 lA 2.58396519004 11 19 2.0093505-001 11 20
1,8421378•004 11 21 1.1808160.004 11 22 7,5212164•005 11 23 4,7829585=005 11 24 2,9527963-005 11 25
1,81722710005 11 26 1,1238195•005 11 27 6,9851513•006 11 28 4,35694295006 11 29 1,6899626•006 11 30
0.000noon*000 11 31 0,nonOO00•000·11 TO n,OnoonOn.000 11 3A 0. OCOOO:*00: 11 34 0•0000000*000 11 35
0,0000000*000.11 36 0,0000000*000 11 37 0,0000000*000 11 38 0. 000000*000 11'39 0,0000000*000 11 40
0,0000000*000 11 41 0,0000000•000.11 42 0,00000°°0000 ii 43 0. 000000•000 11: 44 0,0000000*000 11 45
0.000nn00*000 11 46 o,nnn0000•000 11 47

SCATTERING FROM GROUP 12

1,1041982•002 12 12 '7,9292986•003: 12 13 1,0662372•003.12 14 5,8913666•004 12 15 6,5600455.004.12 16
5,5832306•004 12 17 2,4450349•004.12' 18 1.1572249-004 12 19 7,2165996,005 12 20 2,7084281-005 12 21
O,OO00nnO*000 12 29 '2,1421738•007 12 28 1,6116A65-007 12 24 9.7750692-008 12 25 5.9288795"008 12 26
0,0000000+000.12 27 2,0000000-000 12 28 0,0000000•000 12 29 0, CCOOOO•000 12 30 0,0000000•000 12 31
0,0000000+000 12 32 0,0000000•000 12 33 0,0000000•000 12 34 0. Ocoooe•000 12 35 0,0000000*000 12 36
Dionooono.nnn Te „ 0,0n00000•000 19 re 0,0000002*000 12 39-       0. 0:000C-000 1' 10 0.0000000*000 12 11
0,0000000+000 i2 42 0.0000000•000 12 43 0,0000000•000 12 44 0, 000000•000 12 45 0,0000000*000 12 46
0,0000000*000 X2 47

SCATTERING FROM GROUP 13

9,662rnal.003 1,3 13 '1,1 1<n A 7 1 1•0 0,     1 3     LL_______1+32$22181093-43-15-------612£34214,44£-43 1 A 2.712'107•004 13 17
1,7130236•004 13 18 9,7201363•005 13 19 2,9642310•005 13 20 2,6590690•005 13 21 3,7729219•005 13»22
2,4169699 005 13 23 1,5650470•005 13 24 9,0700752•006 13 25 0,-000000•000 13· 26 0,0000000•000 *3·27
O, n o_o_n_n.0-oio.0-0__$1 0A 0,0000000•000 ir 29-------0-*48**&(ta&04 30 0.' 000090-000 13 31 0.0000000*000 13 32
0,0000000+000 <3 33 O.0000000•000 13 34 0,0000000*000 13 35 0,6000000•COO 13 36 0,0000000•000 13 37
0,0000000+000 13 38 0,0000000•000 13 39 0,00000000000 13 40 0,-000000•000 13,41 0,0000000•000»13 42
0,00-0.0.0.O//22OIL-12 43 0,n n 0 0 0 0 0• 0.0-0-1-3...14-----0-0-40.4*ita**4;Q 4 5 O· '000000*000 18 46 0.00000.00-000 -11 47

SCATTERING FROM GROUP 14

6,·55312680003 14 14 6,7675648•003 14 15 1,2408278•003: 14 16 5,8501577•004· 14 17 3,1610602-007 14 18
1,2174365•005.14.19 4,5510189•005 14 20 4,7036518•005' 14 21 3,1296385•005 14 22 1,8939483.005 14 23
1,134R<97•OnS 14 24 6.6427930-006 1* 2.5       3,7302484•006 14 2* 1.7902872-000 lA· 37 0,0000000*000 11 28
O,0000000+000 14 29 0,0000000•000 14·30 0.0000000*000 14 31 9,6 0000go*000 14· 32 0,0000000-000 14 33
0,0000000+000 14 34 O,0000000*000 14 35 0.0000000•000 14 36, 0,0000090•000.14 37 0,0000000*000 14 38
0,0000000*000 id 39 0.0000000•000 14 40 0.0090000*000 14 41 0.-000000*000 14 42 0,0000000*000 14 13
0,0000000*000.14 44 O,0000000•000 14 45 0,0000000•000 14 461 0.0000000*000 14 47

\0
-



'-
SCATTERING FROM GROUP 15 \0

r\)
4.3758051•003 15 15 A,2115471-nal 15 16 9,9 AR7*1•004 15 17 A.5122R,0.OMA 15 iA 4,0804592.004 15 10
8,5562381•007 15 20 0,0000000•000 15 21 0,0000000*000 15 22 0, 000000•000 15 23 0,0000000*000 15 24
0,0000000*000 15 25 1,8142555•007 15 26 5*5583037•007 15 27 3,3882584scO7 15 28 2,0631962-007 15 29
1.2552585•007 25 30 8.noonnnO•OnO 15'31 3,000110An*000 15 X2 A: 9 000(*000 15 3X 0:0000000*000 19 14
0,0000000*000 15 35 0,0000000*000 15 36 0,0000000*OOC 15 37 0. 0:000:*000 15 38 O.0000000•000 15 39
0,0000000*000 15 40 0,:OU0000•000 15 41 0.0000000•000 15 42 0, 200000•000 15- 43 0,0000000*000 15 44
0.0000000*000 15 45 n,onfinnnO•nnn 15 46 A,nnonAnn*nO:  15  47                                ----...._..___.__-_._.._..

SCATTERING FROM GROUP 16

1,9590649•003 16 16 9,1268561•003 16 17' 9,4583780•004 16 18 1,9238595,005 16 19 3.3786431.004 16 20
2,09469636004 16 21 1.2946780.004 16 22 5,1508321-005 16 23 2,7616663•007 16 24 1,7037688.007 16 25
0.0000n00+000 1,6 26 p,Antin000*Oon lA 27 n,OBOOAO2000( 16 2R C. 00000: 000 lA 29 0.0000000#000 16 30
0,0000000+000 16 31 0,0000000-000 16 32 0,0000000•000 16 33 0, 000000•000 16 34 0,0000000*000 16 35
0,0000000+000 16 36 0,0000000•000 16 37 0,0000000•000 16 38 Be ·000080•000 16 39 0,0000000•000 16 40
0,0000000+0110 1,6 41 .,rinnoono•OnO 16 42 n,onoonon•000 lA A,T 0,·000000•000 16 44 0.0000000*000 16 45
0,0000000+000 le 46 0,0000000•000 16 47

SCATTERTNG FRAM GROUP 17

2,6694708•004 £7 17 7,3065353.003 17 18 3,2586867•003 17 19 1,3619950•005 17 20 4,0439280,007 17 21
1,0003765,On7 17 22 3,6900687.009 17 pr 6,2'27710-005' 17 24 3.7668915-005 17 25 2.2683004-005 17 26
1,34515276005 17 27 8,0811117-006 17 28 4,8953339'006 17 29 2.9684377eC06 17 30 1.8004484-006 17 31
0,0000000+000 17 32 0,0000000*000 17 33 0,0000000•000 17 34 0• 000000*000 17 35 0,0000000*000 17 36
0.0000000+000 1'7 37 n.qnonooo*OnO 17 TA r,noonon,*noc 17 19 O, 020000*000 17 aC 0.0000000•000 17 al
0,0000000+000 17 42 0,0000000*000 17 43 0.0009002•000 17 44 0. 000000*000 17 45 0,0000000*000 17 46
0,0000000+000 17 47

SCATTERING FROM GROUP 18

24021121•004 re 18 7.4380991.nnA 18 19 4,9,47AET-nor 18 20 2,5rlA512-004 18 71 5.9R3A9A3-006 lA 22
2,4610742•006 12 23 0,0000000•000 18 24 O.0000000•000 18 25 0. 000000*000 18 26 0,0000000•000 18 27
0,0000000+000 18 28 0.0000000+000.18 29 0,0000000*000 .18 30 O..O:000:*000 18 31 0,0000000*000 18 32
0*noonnon*ono te 31 0,.in00000*000 1R TA 0,0000000•00£ 18 34 -4--4<-0004•008-·18 -36-· --O,·0·00:000-0.0.00-+847-
O,0000000*000 le 38 0,0000000•000 18 39 8,0000000*000 18 40 0.· OCOOOC*000 18 41 0,0000000*000 18 42
.0,0000000+000 18 43 0.0000000•000 18 44 0.000Q000•000 18 45 C., 000000-000 18 ·46 0.0000000*000 18 47

SCATTERING FROM GROUP *9

2.1098688:004 1,g 19 1.060A21O-004 19 90 T,5953276-003 19 21 2.1771326e-003 -19- 22 --.1,5-491998.005-49.--23.--
5,8589848•006 19 24 1.7378354-006 19 25 1,0817995•006 19 26 6,7041529.007 19 27 2,0237823,007 19 28
0,0000000+000 19 29 0.0000000*000 19 30 0.0000000*000 19 31 n, OCOO00*000 19 32 0,0000000+000 19 33

_0-+10-0-0.a40.10-C[1_Ii_.JA._ 0.1 (10(0000,400.-1.9-.3B-------4,-00-0-ova#*090-1-9-·36--·-·  ···8·, -0·60080•000    1 9·  37 ·· -0,000000*•0-0-0·,19.-38
0,0000000+000 19 39 0,0000000•000 19 40 0'0000000*000 19 41 C, 000000*000 19 42 0,0000000*000 19 43
0,0000000+000 16 44 0,0000000•000 19 45 0.0000000•000 19 46 O. 000000*000 19 47

SCATTERING FROM GROUP 20

1.7824761•004 20 70 1,2644774.Ond Pn 21 9:,149309•nO# 20 22 -1.8069921,0.03.20--23---- ...-.-1.0973663 0,003· ··20·--2.4 --·
2,7657592•004 20 25 3,6779797.006 20 26 2,2521071•006 20 27 1, 4163118006 20 28 3,2669089.007 20 29
2,0033753•007 20 30 1,2257251•007 20 31 6,0000000*000 20 32 9, OCOOOC•000 20 33 0,0000000*000 20 34
0,0000000+000 20 35 0,nn00000*0.0.020.-3.6-- . 0+00-02-0-0.0-* 0-0.0--2.0 -37-... -0·,-0000·08•00.0-·20 ·38-.---·-·.0,·0.0.0.0.0·00*000-20  39-·-
0,0000000+000 20 40 0,0000000•000 20 41 C.0000000*000 20 42 8,-000OOC•000 20 43 0,0000000*000 20 44
0,0000000+000 20 45 0.0000000•000 20 46 0,000U000*000 20-47

SCATTERING FROM GROUP 21

1.3840419-004 21 21 '1,58211'A-004 91 2, 0,0000000*000 21 23 8. 000000•000 21 44 4,064A153-004 21 25
5,0322051•004 21 26 3,0403761-004 21' 27 1,8691206•004 21 28 7,9243549e00,5 21 29 6,9353179-007 21 30
4,2546216•007 21 31 2,6039226.007 21 32 1,5908353•007 21 33 00'000000•000 21 34 0,0000000*000 21 35



0,0000000+000 21 36 0,0000000*000 21 37 0,0000000*000 21 38 0, 000000+000 21' 39 0,0000000*000 21 40
0,0000000+000 21 41 i... 000000•000 21 42 8'DOODOOD*000 21 43 e. 000000*000 21 44 0,0000000*000 21 450.0_0_0_30_010110_21_.4-6.   · -  0.·"lipnoon*0110 21 47

..

SCATTERING FROM GROUP 22

9,0993620•005 22 22 1,9807136-004 22 23 0,0000000•000 22 24 0.·(00000*000 22 25 0,0000000•000 22 26
0,0000000+000 22 27 7,0508770.008 22 28 - 4,4556013=005 22 29 8.7644256,005 22 30 5,2752777,005 22 31
3.1345346-9. 0.0.5..22.  12..._.- ...1 *.83.7.6811-.0.05-.22..LEL- .._._14.0109.6.5.29.DOS_.22_14._._. .. .... 6+3384199.006-2.2..35.-,-... -..3.,.627.6.574,%06--22.-36---- --_-
2,0311736-006 22 37 1,1003591-006 22 38 0.0000000•000 22 39 0, 000000*000 22'40 0,0000000•000 22 41
0,0000000+000 22 42 0,0000000•000 22 43 0,0000000*000 22 44 0, 000000•000 22 45 0,0000000*000-22 46
0,0000000+000.22 47

SCATTERING FROM GROUP 23

3,2768698•005 23.23 2,1681127•004 23 24 2,8838144.005 23 25 O,"000080*000 23 26 0,0000000*000 23 27
0,0000000+000 23 28 0..000000•000 23 29 0,0U90000*000 23 30 A, 000080•000 23' 31 0,0000000-000 23 32

.2,_0.0.0.Oa0010.0.0...22...3.3- _._....._--i.,06.1.0000•Ono  23 ·34 .,01190non•nOC 27 35 0. 2300QC-000 23 36 0,On00000*000 23 37
0,0000000*000 23 38 0,0000000*000 23 39 Ot0000000*000 23 40 0,:  3 0 0 0 0 0.•000    2 3· 4 1 0,0000000*000 23 42
0,0000000*000 23 43 0,0000000•000 23 44 0,0000000•008 23 45 O.:050060*000 23 46 0,0000000•000 23 47

SCATTERING FROM GROUP 24

_O,noonnon+ono 24 74 1,72A7528-004 24 25 9,39302,8.005 24 26 n .     C C O O 66-40--24»27 0,0000000*000 24 28
0,00000000000 24 29 0.0000000•000 24 30 :,0000000*000 24 31 0.· 000002•000 24 32 0,0000000•000 24 33
0,0000000+000 24 34 6,0000000*000 24. 35 0,0000000•000 24 36 0,' 000000*000 24 37 0,0000000*000 24 38
0,noonnin+nnn 24 19 C,Or'60000•000 24 40 0:000:OP"*ORC 24 11 '. 0[000-**004-·24-42     0.0000000*000 24 13
O,0000000+000 24 44 0,0000000•000 24 45 0.0908990*000 24 46 0.· 000002•000 24 47

RCATTERING FROM BABUP 25

0,0000000*000 25 25 8,2304706•005 25 26- : 1.5349409-004 25 27 1.8272662•005 25 28 0,0000000•000 25 29
A,nnonono+000 2, fo 0,000 0000•000  -25--31--___-414%44444*444-%3-·-3·   --4-r--04*00(*0 0 C   :5 33 0,0000000+000 25 34
0,0000000*000 25 35 0.0000000•000 25 36 0.00000000000 25 37 0, 000000*000 25 38 0,0000000•000 25 39
0,0000000*000 25 40 0,0000000•000 25 41 e.000000 :*000 25 42 0.7000000-000 25 43 0,0000000•000 ·25 44
0,0OOnnon+000 25 45 08'nl,0000•000 25 46 0,0009000-000 25 47

SCATTERING FROM GROUP 26

0,0000000+000 26 26 (,0000000•000 26 27 1,2268861-004 26 28 1, 724594e004 26 29 3,4820671.006 26 30
0,0000000+000 26 31 0,0000000•000 26 32 0,0000000•000 26 33 0. 000000•000 26 34 0,0000000•000 26 35
O,ooonnon*ono 20 16 0,0000000•000 28 17 0,0000000•000 26 38 0. 000000*000 2A 39 0.0000000*000 26 40
0,0000000+000 26 41 0.0000000•000 26 42 0,0000000•000 26 43 O. 000080•000 26 44 0,0000000*000 26 45
0,0000000+000 26 46 O,0000000•000 26 47

SCATTERING FROM GROUP 27

o,ononnnn*000 29 27 C,On00000•000 27 28 0,0000000•000 27 29 9.4593334,005 29 30 6,6788845-005 27 31
2,9351298•005 27 32 0,0000000•000.27 33 =-S,0000000•000 27 34 0. 000000*000 27 35 0,0000000*000 27 36
0,0000000+000 27_37 0,0000000•000 27 38 0,00000000000 27 39 0•, ODOOOC•000 27 40 0,0000000•000 27 41
o,nnoonno*nnn 2, 42 0,0nno000•000 27 43 0,0000009•000 27 44 C."CO0000+000 27 15 0,0000000*000 27 16
0.0000000+000 27 47

SCATTERING FROM-BROVP 28

0,0000000*000 28 28 O,0000000•000 28 29 C.0000000•000 28 30 0..,000000•000 28 31 2,1015601.005 28 32
_4,nAiARAA.005 20 Tr 2:RA08941-008 2A rl 1,92562A4 005 28 35 1.1685267•005 2R 96 3.2080106-006 28 37
0,0000000+000 28 38 0.0000000*000 28 39 0,0000000*000 28 40 0. 000000•COO 28 81 0,0000000•000 28 42
0,0000000*000 22 43 0,0000000-·0.01,28 44 0,0000000•000 28 45 0. 000000•000 28 46 0,0000000•000 28 47

SCATTERING FROM GROUP 29 -

\0
Le



0,0000000+000 29 29 0,0000000•000 29 30 5,0006009•000 29 31 0, 830000+000 29 32 0,0000000*000 29 33
0,0000000+000 25 34 0.0000000•000 29 35 0,0000000•000 29 36 5,2989643.006 29 37 5,8716971•006 29 38
3. 5613 453 06...21.39.- .-2.16.001661006-_29-4.0....  .... 1,.31015219006.-29..41  - .---7..94647.78=007...29:42.- . 4...819.7-825 .0-0.7 2-9.--43--
2,9233463*007 2S 44 1,7730988,007 29 45 0,0000000•000 29 46 4,:000000*000 29 47

SCATTERI.NG._FROM -GROUP-_30-_.-

0,0000000*000 30 30 0,0000000•000 30 31 0,(000000•008 30 32 O.· 0:0000*000 30 33 0,0000000*000 30 34
169£9.Ell.n.0.4110_-3.0...35_.-        ._C..2.0.a,000.0,-0.0.0-.3.0..3.6... --._-...B,.0-flao.001)*00% .JO... 31.....       .- --n, ..C: 0 0 0 C*C O G  -30. .38... -····O·.·0000000*000-·3.0-3*.__
0,0000000+000 30 40 5,0000000*000 30 41: 8,0000000•OOC 30 42 9, OCOOO:*000 30 43 0,0000000*000 30 44
0,0000000+000 30 45 6,:000000•000 30 46 0,0000COO•000 30 47

SCATTERING FROM GROUP 31

150.0.0 0-0.0.0.€O.DO...31...31.-- -,--0..0.0.00 0-00*000-,31.,32-.-   ....- 0.,000000(*009-3-1.-33--.- .....4.-0:0000,00:   31·  34. . .       .... 0,0000000*.000-31.·as-.--.
0,0000000+000 31 36 0,0000000*000 31 37 0.0000000*000 31 38 0,· O(0080*000 31 39 0,0000000+000 31 40
0,0000000+000 31 41 0,0000000•000 31 42 0,0000000*000 31 43 0.·OCOOOC•000 31' 44 0,0000000+000 31 45
_0*D.W.0-0.0,0.t-D..0-0. -31 -0.6--...._0 ,_0.0-0 0.00-0.* 0-0-0-31-_A,7-.._. .... .._. ........-- ... --.--,- ...--.....- .      .           -               ·- ·       ·- .... -     ...

SCATTERING FROM GROUP 32

0.0000000+000·32 32 0,0000000*000 32 33 O,000800-0008032--34 0,· 0(0000*000 32 35 0,0000000+000 32 36
0,0000000+000 32 37 0.0000000*000 32 38 .0,0000000*000 32 39 0. 020000+000 32 40 0,0000000+000 32 41
.L-0-0-0.0.0-0.0£.0.01_3.2_A2.....-   ...._...0 ..0.0 2 040-0.*00 0....32_.43.1.. .... 4.0-0.000.00-*.0.0-0.-32.44.-.. -· .0.:OCOOOC·*·000-32..45 · .0·,00.00000*0-00 32···-46.-.
0,0000000+000 32 47

SrATTERINS..FR.OM _GRCUR_33...

0,0000000+000 33 .3.3 O,0000000*000 33 34 0,0000000*000 33 35 0. 060008•000 33 36 0,0000000*000 33 37
-0+0.0-0-0.0.0 .00.0-32.-38--- -.-4.-000.0000·*000...33.39--. .6,90-060·00-*000· -33-4.0-··· .-,6„.:50000*000-33 41 0,000000.0•000··33 42
0,0000000+000 33 43 0,9000000*000 33 44 0,0006000-000 33 45 C• 000000*000 33 46 0,0000000+000 33 47

SCATTERI.NG..FROM.GROUP..34.-·

0,0000000+000 34 34 O,0000000•000 ·34 35 5,000G000*000 34 36 A. 050000*000 34 37 0,0000000*000 34 38
1.0-OLD-0-0-0 10.0-0--34- 39- --01-0-0400-0.0 *0·00... 34-40_--__ 4,.9,0.0 0,0.0.0...0.0 0- 34-41-· -0,--0·00000+000 34.4.2 40000000-000"34·43 -
0,0000000+000 34 44 0.CCOOODO•000 34 45 0,0000000*000 34 46 0. 000000*000 34 47

.....SCA T.TER-INS..F.R.OM._GRO UP--35--.--

0,0000000+000 35 35 9'SG00000-000 35 36 0,0000000•000 35 37 0.. OCoodb*000 35 38 0.0000000+000 35 39
..0..0- -an-0-0 €0 0 0- .3 5.. ..0 0 . . _.._- _.--  0 .,   0 ( 0-0 0 0 * 0.0 0. . 3 5- A 1--... -.  .- O., 0 C.0 GE 0 0 * 0 0 0 .. 35-  4 2 . ...B., 000-000•000 -35 43 .0,00000000000·-35 44.·-
0,0000000+000 39 45 e,0000000*000 35 46 0.0000000•000 35 47

-..SCALTERING..FROM..GROUP-36.-

0,0000000+000 36 36 0,0000000*000 36 37 0,0000000•000 36 38 0,· 300000+000 36 39 0,0000000•000 36 40
1+0.010-0-0.0.*.040-3£Al... ---   ...  .0,·0,0 0 0.0.0 0*00 0. -36...42.- -·0,00*GC-00-AOOO·-36·-43-- 0,'·000060*000 36 44 0,·00·0)000•000-·36··45·
0,0000000+000 36 46 0,COOODOO•000 36 47

SCA.T ZER.I.NG..ISOM_.GROUP. .37-.-

0,0000000*000 37 37 0.0000000•000 37 38 0,0000000•000 37 39 0..C:0000*000 37.40 0,0000000*000 37 41
_0+*0-0-00.CO.*0.0 0-31--42----   --0-,·0.0 80·000•000-31 -43 -.·-0 r#(BO-000-•006.-3 1-·44.·-. --·0.,000000•000-37 -45 0,-0000000*000·37-46--
0,0000000*000 37 47

RCATTERING FROM BRACIP 38

0,0000000+000 36 38 2.0800000•000 38 39 0.0000000•000 38 40 6, COO000*000 38 41 0,0000000*000 38 42
·0:0000000*000 3, 93 :.90e0000-000 38 44 0.000000(*002 3,8--45--- ···0,··:080000·*0-00-·38.-·46-- 0,0000000*000'-3.8 -47

SCATTERING FROM GROUP 39



0,0000000+000 ·39 39 0,0000000•000 39 40 0.0000000*000 39 41 0.'00OOBC•000 39 42 0.0000000-000 39 43
0,Ononnon+nno 8  44 3,9000000•000 30 45 0*0009000•OOC 39 16 :. :COOBC-COO 30 47              __.___

SCATTERING FROM GROUP 40

0,0000000+000 40 40 6,0060000•000 40 41 0,00 0000*006 40 42 c, 000080•000 40 43 0.0000000•000·40 44
0,0000000+000·40 45 O.0000000•000 40 46 0,0000000•000 40 47

SCATTERING FROM GROUP 41

0.0000000+000 41 41 p.oop.nnan•nnn 41 49 n,nooncinn•006 41 „43 0, 000060•000 41 44 o.onooono-000 41 45
0,0000000+000 41 46 0•0000000*000 41 47

SCATTERING FROM BROUP 42

0,0000000•00,0 42-42 0,0000000•000 42 43 ('0000000*000 42 44 0. 000000*000 42 45 0,0000000*000 42 46
0,0000000*000.42·47                                                                                           \

SCATTERING FROM GROUP 43

0,0000000+000 43 43 0,0000000•000 43 44 0,0000000*000 43 45 0,·000080*000 43 46 0,0000000*000 43 47

SCATTFRING WROM MROUP &4

0,0000000*000-44 44 0,0000000•000 44 45 0,0000000•000 44 46 O.· 000000•000 44 47

SCATTERING FROM GROUP 45

0.0000000+000 ·45 45 A,noonnnn*nno 45 46 0 9,0 00 BA 1•0 n. 45 47

SCATTERING FROM GROUP 46

0,0000000+000 46 46 0.0000000•000 46 47

SCATTERINA FROM BROUP 47

0,0000000•000-47 47

MACROSCOPIC N•2N :SCATTERING

Sr:A„FRINA ·FROM RAnup  1

4,8861135•009'  1 1 6,7744793•008  1 2 4,9944501.007  1 3 2,4647161•006  1 4 1,0929434.005  1  5
4,7T17261•005  1 6 1.6065958-004  1 7 4,4918605•004  1 8 6.6939450,804  1 9 1.3761682-003  1 10
1,74327738003  1 11 1,8833901•003 1 12 1,7 44639•003 1 13 1.5489573.003  1- 14 1,2374608.003 1 15
9,3052284•004  1 16 6,6738182•004  1 17 4,6129482•004 1 18 3.,978866•004· 1 19 2,0341714•004  1 20
1,3124972•0114__1 21 A,TzrA42R.005 1 92 4,2*05301-005  1 YA 3,2A83390-005'  1' 24 2.0189614"005 1 25
1,2585792•005  1 26 7,7398734•006  1 27 4,7452618-006  1 28 2,8946733.006, 1 29 1,7672226.006 1 30
1,0694895•006  1 31 0,0000000•000 1'32 0,0000000*000  1 33 0,'000090*000 1. 34 0,0000000*000 .1 35
0,nooonnO+000  1 YA 0,0 99000.000  1 37 0,0000000•000  1 3R O.'00002(-000 1 39 0'0000000.000  1 10
0,0000000*000  1 41 0,0000000•000 1 42 0,0000000•000 1 43 Oe'*000000*000 1' 44 0,0000000*000  1 45
0,0000000+000 1 46 0,0000000•000 1 47

SCATTERING FROM GROUP  2

1,n151491•008 .7 2 9,7074583-008  9 3 5,2483936•007  2  4·       1.7640333,006  ? 5 4,1013180-006  2  6
7,1308099•006 12 7 9,9070544•006  2 8 1.2192910•005  2 9 1.8373476•005  2 10 4,5121043•005 '2 11
1,2068195•004 1 12 2,5964400-004 2 13 4,3509085•004  2 14 5.8845618.004·  2 15 6,6956574•004  2 16 -

m



.-

6,6440165•004 2 17 5.9199780•004 2 18 4.848:590•004 2 19 3.71664165004 2 20 2,7060507•004  2 21 \0
1,8924978•004  2 22 1,2826015-004 2 23 8.4821890-005 2 24 5.5033692,005 2 25 3,5178996.005 2 26 3
2.2227948•005 2 27 1.391Rrov-Ong 2 PA A,h490572•006 2 09 4,34895Rl-COA P Ir 3,2931765.006 2 81
2,02098410006  2 32 1.2376404•006  2 33 7,5568175•007 2 34 4.5840752,007 2 35 0,0000000•000 2 36

0,0000000+000 ; 37 0.0000000•000  2 38 0,0000000•000  2 39 A. 020000*000  2 40 0,0000000•000 2 41
0.0000000+000 '2 42 r,nnon000*Onn 2 43 .,0004600•noc 2 44 b, 00000:*000 2 45 o.on00000*000 2 46
0,0000000+000  2 47

SCATTRRING FRnM GROUP  r

9,4621395•010  '3 3 6,1990347-009  3 4 2,4434605•008  3 5 6,4432037,008  3 6 1.2368961•007  3  7
1,8490455•007  3 8 2,2707947.007  3 0 2,3901433-007 r in 2.-2.29.3492ec 07...3 1 1 -.1.8918381.-0-0-7--3.-12
1,4910849•007 :3 13 1,1093335-007  3 14 7,8897711-008 3 15 5,4176371.008 3 16 3,6195790.008 3 17
2,3671797•008  3 18 1,5225633.008 3 19 9,6668754-009 3 20 6. 758563,009 3 21 3,7888654•009 3 22
2.348,634•On9 :3 PA 1,44Rd*01.000 3 24 8,00lr:<RQ.012  T 25 ..5.4543384=01C 3. 26 .-.3,3346.352z010--3--37------

2,0351229•010  :3 28 1,2403334•010  3 29 0,0000000*000  3 30 (' O0O0OC-000 3 31 0,0000000*000 3 32
0,0000000+000 2 33 O,0000000•000 3 34 0.0000000*00( 3 35 C. ODOOOC*000  3 36 0.0000000•000 3 37
0,0000000*000 '3 38 0,nn00000•000 r 39 0,0000000*noc 1 Ar, n. OCOOOC•00 0....1 -4.1.·- · ·O,·00·00·0·0·0*04 0.--4-42----

0,0000000+000 '3 43 O,0000000•000 3 44 0.0000000•000 3 45 00·020000*COO 3 46 0,0000000•000 3. 47

SCATTRRING FRAM GROUP  4

0,0000000+000  ·4 4 0.0000000*000  4 5 0.0000000•000  4 6 6, 00006CKOOO  4 7 0,0000000•000  4  8
_a+D.0.0-0.0-0.0.*00-L--A 9 O.*-0.0.0.0-0-0 0-40 0----4-·,10--· .- -G.,40.040-0 0-•4 OF--·-4.··11-·--- -"' ,6.- C G'O O-o &4 0 0- ··· 4-12 ·· 0-,-0.0·Oao,0-0•000····-· 4- -1-3·-···
0,0000000*000  4 14 9,0000000*000 4 15 0,0000000-000 4 16 4,·OCOOO0*OOC 4 17 0,0000000*000 4 18

0,0000000+000 .4 19 O,0000000-000 4 20 0,0000000•000  4 21 0.· 33000[•000 4 22 0,0000000+000 4 23
o.ononnon+nno 4 24 0,pnoo000*000  4 24 0,0000007•000 4 2A .·, CL0O02.000 4 -27-...    ····-0...000·00·00*000···-4.24--

O,0000000+000 4 29 0,0000000*000  4 30 ·0,0000000*000  4 31 6. 000000•000 4 32 O,0000000•000 4 33

0,0000000+000 4 34 0,0000000•000  4 35 6.0000000*000 4 36 0.· OC000C-000 4 37 0,0000000*000 4 38
0.0000000+000  4 39 b,conoono.Ono 4 4n -.-0 -0 00-0.0.0.0,1105-_A._Al- - il,..0(000,0*00.0....4 42 0,00000.00*000. .4..43.

0,0000000+000 4 44 O,0000000*000 4 45 O,0000000•000 4 46 a. 000000*000 4 47

SCATTRR 1NG MEnM GROUP  5

0,0000000+000  5 5 9,0000000•000  5 6 C,0000000•000  5 7 0. 000000•000  5 8 0.0000000*000  5  9
0.0000000*000 ,9 in o,nnecoOO•000 S 11 9,enonn00•000· 5 12 e. O:0000*000 -5 13 --· · ·0,-00·000·04•000-5-K4----·-

0,0000000+000 5 15 2,00:0000*000 5 16 0,0000000•000 5 17 0. 000000*000 5 18 0,0000000*000 5 19

0,0000000*000. .5 20 O,0000000•000 5 21 0.0000000•000 5 22 0, 000000•000, 5 23 0,0000000•000 5 24
0.00000On+000 ,5 25 0,r,1190000•000 S PA p,Onoonoo•noc  4 27 n.  3:OOOG*Goo.....5.-28- -·.  --·-··0·,0008·0-GO*4&0-.--5--2-9----

0,0000000+000 ·5 30 O.0000000-000 5 31 0,0006000*000 5 32. 5.'2:0000*00(  5 33 0,0000000*000 5 34

0,0000000+000 ;5 35 6,0000000*000 5 36 0.0000000•000  5 37 O, C:Ooot•000 5 38 0,0000000-000 5 39

_04-0.0. 00.0.0.*.0.01_+5_.4.0..__._--C ..0.0.0.00 0.0.*40 0-...5- .41 --01 e.O-0-#.0-0.040---5-42-- -·G,·-·000000-0·00   ·5..4-3- -·    ··-··-07·0·000080·•00.0 - --5--44-
0,0000000*000  5 45 O.0000000•000 5 46 0.0000000•000 5 47

SCATTERING FROM GROUP  6

0,0000000+000 6.6 O,0000000•000  6 7 O,0000000*000.6 8 G. 000000•000  6 9 0.0000000•000 6 10

n,onnoono*000  5 11 :.500000:-COO 6 12 0.000:002.000 6 13 0, :Cocortac'  6 11 0.000:000-800  6 15
0,0000000+000  6 16 C.0090000•000  6 17 O,0000000*000  6 18 7. 050000*000 6 19 0.0000000•000 6 20

0,0000000*000 6 21 C,CO0O0O0-000 6 22 0,0000000•000 6 23 6, 000000*000 6 24 0,0000000•000 6 25
O.ooononn*ono 6 P. 6  ,pno0000-000 A 27 ;Dopoonoo•noo  6 2A O/ CCOOOC.000 6 20 O.OnOOOFOIOOO 6 30

0,0000000+000 .6 31 6,2000000•000 6 32 0,0000000•000  6 33 0. 000000*000  6 34 0,0000000•000 6 35

O,0000000+000 6 36 0,0000000*000 6 37 0,00O0000IOOO 6 38 0, CCOOOC•000 6 39 0,0000000•000 6 40
O.Oooonon*000 6 41 :,InoooOO•000 6 49 :sonoonon•nOO  A 43 0, · .0 0 0 0 0 0•0 0 0       A.-44-.-....--..0.,·0·0400·0.0 • 0·00.-·-6.-45-·.

0,0000000+000 6 46 0,0000000•000 6 47

SCATTERING FROM ARRUP  7

0,0000000+000 '7 7 O,8000000*000  7 8 0.0000000•000  7 9 0. OC0000•000 7 10 0,0000000*000 7 11

O,0000000*ono  7 12 O,00:0000.000 7 13 0·0000000'000  7 14 0.·CCOOOD+000 7 15 0,0000000•040--·  7·-1 6

0,0000000+000 '7.17 O,0000000*000 7 18 O,0000000*000 7 19 0, 000000•000 7 20 0.0000000+000 7 21

0,0000000+000 '7 22 0.0000000*000 7 23 0.0006000*000 7 24 O, 000000*000 7 25 0,0000000•000 7 26

-e



0,0000000*000 7 27 2,0000000'000 7 28 0,0000000*000  7 29 c. 000000*000  7 30 0.0000000*000 7 31
0,0000000*000 7 32 0,0000000•000 7 33 0,CO00000*000 7 34 0. 000000*000  7 35 0,0000000*000 7 36
o,nnonnon*Ono , Ty ..3800000.000 7 38 c.coooeoe•000  7 39 2.    0 6 0 0 0 0-•0 00- ---7.-40.---··· ---0-rooo·000·0*00 a---13- 41

0.0000000*000  7 42 2,06(0000-000 7 43 0.0000000*000 7 44 0, 06000C•000 7 45 0.0000000•000 7 46
0,0000000+000 7 47

SCATTERING FROM GROUP  8

O.0020000*00-L_L_.8 r,connooo•onn  8 9 Derrlinnn*nnb  A lA r...0000·00*OOM-·-8....11....._.._......0,£D.Caa.a(*000.- R 12       r

0,0000000*000. E 13 C,00:0000*000  8 14 0,0000000*000  8 15 r. 000000-000 8 16 0,0000000*000 8 17
O,0000000+000  1 18 C.0000000*000 8 19 0.0000C09•000  8 20 6. 000006•000 8 21 0,0000000*000 8 22

1*0000000*000 E. 23 6.000000 0*.0.0 0-_-8 --24 ... __..._ C.* 0-0 0-0110 0-•-0 04 .._.8_25 -__......_.0-,  0:10000.8.0 0  -8...2 6...---......0..00 0 00 ao.•0 0.0.---8.-27-
0,0000000+000  ·e 28 :,00C0000•000 8 29 0,0000000•000 8 30 5. COOOQC•COO  8 31 0.0000000-000 8 32
0,0000000+000  E 33 (,0000000•000  8 34 0,0000000•000 8 35 3, 060000+000 8 36· 0,0000000•000 8 37
O.000nnon•001_:2_38 r,r.090000*Ono A )0 Flnnonnon*nno 8 4n 0 , 00000 C.*000.-8-.41... --,---O,4 0 0*004*.0 5 0-,-8--42 -
0,0000000+000 'e.43 .,0090000*000 8 44 0.:000000*000 8 45 r. 000000•000 8 46 0.0000000•000 8 47

SCATTFRING FROM BROUP 9

0,0000000+000  9 9 0,0000000•000  9 10 0.0000000•oob 9 11 D. 000000•000  9 12 0,0000000•000 9 13
0.000nnon+000  'G 14 r,onooo00•000 9 15 n,oftoo,;00*000  0 18 .. 0 0-0000•000 9 17 0.  000-004**O.0-4-1 8
0,00000000000  9 19 .,0000000•000 9 20 C,0000000*000 9 21 .. OC0000*000 9 22 0.0000000•000 9 23
0,0000000+000 1 24 0,2000000-000  9 25 (00000(00•000 9 26 i. 000000*000 9 27 0.0000000•000 9 28
O,RnaaO#0*000  7 29..----.4,Coeoo·00•000   0 To 0,0000000*000 9 31 2.   0 C000 8 •·00 0-9 --32- ..........-,-07.0.0-000-0-0.00-0-0-33-------
0.0000000*000  9 34 0.0000000•000  9 35 0.0000000•000 9 36 0. 000000•000 9 37 0.0000000-000 9 38
0,0000000+000 6 39 (,6000000•000 9 40 0,0000000*000 9 41 9, 000000*000 9 42 0,0000000•000  9 43
O,11000000*Mfi _IL-U---·0+·C-n.,I-LaN*000  0 4.5 :,Coocooo•000 9 46 '·. OCODOO-OOC  0 17

SCATTERING FROM GROUP to

0,0000000*000 10 10 C.00(0000•000 10 11 4.0000000•000 10 12 0• 000000•000 10 13 0'0000000*000 10 14
0,0000000+000 10 15 :,9000000•000 10 16 C.0000003*000 10 17 r. 000000•000 10 18 0,0000000*000 10 19
o,nnonnon+O.aL.10-20 C :r·Afoo0O•000 10 21 O,00000(0*000 10 22 °. 00000:*000 ·14 23 0.0000000*000 10 21
0,0000000+000 10 25 0.0000000•000 10 26 0.0000900*000 10 27 2. 000000*000 10 28 0,0000000•000 10 29
0,00000000000 10 30 2.COOOooO•OOO 10 31 0,0009000•000 10 32 P. 02000(•000 10 33 0,0000000•000 10 34
-0.,9.0.0.0-0.00*·0.00..10.. 15.--_  ._-5,2.06 -0.00.0.*-04 0-1fl--36.-... __-_-C„*C.C.04. 00.040-0--1-0--3Z-_._. _.-1.40000 -0-•000-·-10-.38---· ---.--0...0000 00.0*00.0.-tro-  39
0,0000000+000 10 40 0.2060000*000 10 41 0,0000000*000 10 42 8, 000000*000 10 43 0,0000000*000 10 44
0,0000000*000 10 45 0,:000000•000 10 46 0.000000:•000 10 47

SCATTERING FROM GROUP 11

0.0000000+0-00 11-11.........__lk.i.00(0.000*000 11 12 r,niioonoo•nno 11 11 n, 00000:-000 14. 14 0.0000000-000 11 15
0,0000000•000 11 16 2,6000000•000 11 17 )'OUO0000*000 11 18 r, 000000*000 11 19 0,0000000*000 11 20
0,0000000+000 11 21 D.0000000-000 11 22 0,0000000*000 11 23 0. 000000•000 11 24 0,0000000*000 11 25
.0  1000nnon+00011_26-__UL+Ari.C.0.0-0-01040 1 1,7 n,nnoonr)*000 11 98 r. 020000•000 11 20 9.Onooono*000 11 30
0,0000000+000 11 31 C,0000000•000 11 32 8,0GOOJOO*000 11 33 8. 000000*000 11 34 -

0,0000000*000 11 35
0,0000000*000 11 36 0,0000000•000 11 37 0,0000002*000 11 38 C. CDOOOC•000 11 39 0,0000000*000 11 40
0,0001'Inon+000 11 41___0+0.0-00.0.0.01*00 11 42 0,InD(4r)*000 11 Ar 9, ]00005-009 11' 44 0.0000000•000 11 45
0,0000000*000 11 46 0,0000000•000 11 47

SrATTERINA FROM ARMUP 12

0,0000000*000 12 12 8,0000000•000 12 13 0,0000000*000 12 14 2, 000000•000 12 15 0,0000000*000 12 16
o,ononnon+nno 19 17 2,of,00000•000 12 18 000000000*000 12 19 r. oc00O0*00042-80----0.0000000•000 12 21
0,0000000*000 12 22 O,0000000•000 12 23 0.0000000*000 12 24- O, 000000•000 12 25 0.0000000•000 12 26
0,0000000*000 12 27 0,0000000•000 12 28 0,0000000*000 12 29 0, 000000*000 12. 30 0,0000000•000 12 31
O,ononnon*nno 12 12 O,f,nooOOO•000 19 Tr r,Onoonnn.000 12 34 0. 000000*000-4-2-35-0.0000000-000 12 36
0,0000000+000 12 37 0,0000000•000 12 38 0.0000000•000 12 39 O. 000Ogo•000 12 40 0,0000000•000 12 41
0,0000000+000 12 42 C,0000000•000 12 43 0,0000000*000 12 44 0. '000000•000 12 45 0,0000000*000 12 46
0,ononnon.nno 12 47

-

SCATTERING FROM GROUP 13 \0
-J



0,0000000+000 13 13 0,0000000•000 13 14 0,0000000*000 13 15 L.·OCOOOC*000 13 16 0,0000000*000 13 17 \0
- l.

0.000nnon+000 13 18 0,0090000•000 13 10 0,0noon00*008 17 20 .". 9:000:•000 13 21 0,0000000•000·13 22···--·· 00
0,0000000+000 13 23 0,0000000•000 13. 24 8.0000000•000 13 25 C. 000000*000 13 26 0,0000000*000 13 27
0.0000000*000 13 28 0,0000000*000 13 29 O,000000 0•000 13 30 .'. OC0000*000 13 31 0,0000000*000 13 32
0,0000000+000 13 33 0,PROO000•000 13 34 0,0„00000•000 13 35 .-0:-3-COOOD-*000 13 36 0,0000000*000 13 37
0,0000000*000 13 38 0,0000000•000 13 39 0.0000000*000 13 40 0, 360000*000 13 41 0.0000000•000, 13 42
0,0000000+000 13 43 8,0000000•000 13 44 0,0000000*000 13 45 0, :SOCOO•000 13 46 0,0000000•000 13 47

-/........

SCATTERING FROM GROUP 14

0,0000000+000 14 14 r,noiloono•000 14 15 .,nnonnoo•noo 14 16 R...000000*000 14 17 0,0000000+000 14 18
0,0000000+000 14 19 0,0000000•000 14 20 0,0000000*000 14 21 8, 0.000C•000 14 22 0.0000000•000 14 23
0,0000000*000 14 24 0,0000000-000 14 25 0.0000000*000 14 26 0. 0:0005•000 14 27 0,0000000*000 14 28
0,000nnon*nno 14.,0 8,Anno000•000 14 in n,080(00(•000 la 31 ··P·...·000000•000 14 32 0,0000000•000 14 33
0,0000000+000 14 34 0,0000000*000 14 35 0,0000000*000 14 36 0, 00000:*000 14 37 0.0000000*000 14 38
.0·,0000.000+000 14 39 0,0000000•000 14 40 0,0000000*000 14 41 6. 300000•000 14 42 0,0000000+000 14 43
O,0'000000•OBO+11:'4 0,nn00000* 000 14 44 B,Oroonoe•000 14 46 0. CCOObo•000 14-47„                             _

SCATTERING FROM GROUP 15

0,0000000+000 15 15 0,0000000-000 15 16 0,0000000*000 15 17 '. 050000*000 15 18 0,0000000•000 15 19
0,0000000+000 15 20 (.0000000•000 15 21 0,0000000•000 19 22 0. :=0000*000 15 23 0.0000000+000 15 24
0,000nnon•000 1,5 25 :+CO.0-0-0.0-0*.40-0_.15...26_ 111 0 0.0.0.aO (1*0-0.0.....15-.2.7-.- . . .  .-·-· 6 ·, -·· 0 .-00 0 0 *0 0 0· - 1 5.2 8 0,0000000*000 15 29
0,0000000+000 15 30 0,0000000*000 15 31 0,0000000*000 15 32 0, 250000*000 15 33 0,0000000*000 15 34
0,0000000+000 15 35 0,0000000*000 15 36 0,000000:*OOC 15 37 C.' OCOOOC*000 15 38 0,0000000•000 15 39
O , n n o n o n n* 0.0.Lli-4.a--_----i +0.0.(ao-0.010.04--15-6 1 Biooconoo•000 15 42 '. C:900:*COC 15-43 0,0000000•000·15·44
0,000000'0+000 15 45 0,0000000•000 15 46 0,0000000•000 15 47

SCATTERING FROM ARRUP 16

0,0000000+000 16 16 0,0000000•000 16 17 0,0000000*000 16 18 ... 000000•000 16 19 0,0000000*000 16 20
0,nnonnnO+nnn 10 21 0,0000000•000 lA 22 ,£009000•000 16 23 r  .      : C 0 0 0 : •0 0 0     1 6-   2 4-    -

- 0,0000000•000 16 25
0,0000000+000 16 26 0,0000000•000 16 27 0,0000000*000 16 28 ". DOOODC-000 16 29 O.0000000*000 16 30
0,0000000+000 16 31 0,0000000•000 16 32 00.0000000*000 16 33 0, 000000•000 16 34 0,0000000•000 16 35
O,onoonno+Onn 10 16 I,GnooOOO•000 16 17 0600.00000•00(   66-38__._._.._:,-1(-0000•000   68 39.- O,0000000*000 16 40  - ---
0,0000000+000 16 41 0'.0000000-000 16 42 0,0000000*000 16 43 5. 210000•000 16 44 0,0000000*000 16 45
0,0000000+000 16 46 0.0000000•000 16 47

SCATTERING FROM GROUP 17

04000nnon+000 17 17 O,nnooOOO•On# 17 18 B,OAO<,noi,*OOC 17 19 n, 000000-000 17 20 -G,·000-0000•000   -1.7.21      . . .       .  .....-

0,0000000+000 1,7 22 O,0000000•000·17 23 0,0000C00*000 17 2.4 f:, CO.0000-000 17 25 0,0000000*000 17 26
0,000000·0.0000    1 7 2 7 (,0000000•000 17 28 0,CUOC000•000 17 29 h. :COOOC*COO 17 30 0.0000000*000 17 31
0,000nnon+000 1'7 1 9 0 : r, n o o 0 0 0 - 0 0 0   17._33.--_... _.0.*.0.0 BG.ov.0.40: .. 1,7--3A......_......... 11,--46 (COG• 0 06 .-1 7.. 35-        - -   ·-O v·0· ·0-0,00 0*0 0 0·· 17··-36  ·- -· - --··· ·  -
0,0000000+000 17 37 0,0000000•000 17 38 ·O,CO00000•000 17 39 6, 000000•000 17 40 0,0000000•000 17 41
0,0000000+000 17 42 O,0000000-000 17 43 0,06000000000 17 44 5. 660000•000 17 45 0,0000000*000 17 46
0,000nnOn+Ono 1.7 47

SCATTERING FROM GROUP 18

0,0000000+000 le,18 2,000 000*000 18 *9 C.0000000•000 18 20 0. C-0000•600 18 21 0.0000000,000 18 22
0,0000000+000 le.23 0,0000000•000 18.24 0,0000000*000 18 25 0, 00000:-SOO 18 26 0.0000000•000 18 27
0,ononnnA*nno 1,8 'A 0,0800000•000 1R 20 0,0000003•000 18 3n 0.  OCOOOG•000-18 .31.----·--·-0,-9.0-00.0·00•000 +8-32     ----·

0,000,0000+000 12 33 ·c,0000000•000 18 34 0.0009000•000 18 35 5,    0 0 0 0 0 2,0 0 0    1 8 3 6 0,0000000*000 18 37
0,0000000+000 SE 38 O,0000000*000 18 39 0,0000000•000 18 40 r, 0:0002•000 18 41 0.0000000•000 18 42
0,nnonnnO+Ohn lp Al c,nn00000*000 lA 44 e.0000000.000 18 45 S. 02000C+000 1R 46 0,4400)(0*-00-0-1.8.-47-_.... ._. _

SCATTERING FROM GROUP 19
---.........--............ -

0,0000000+000 15-19 0,0000000-000 19 20 0,00000004000 19 21 0, 00000C•000 19 22 0,0000000•000 19 23
0,0000000*000 19.24 0,0000000*000 19 25 C,0000000•00e 19 26 P, 30000:•000 19 27 0,0000000*000 19 28



0,0000000*000 iG 29 0,0000000•000 19 30 0.0000002*000 19 31 5, 00000:*000 19 32 0.0000000•000 19 33
0,0000000+000 19 34 0,0000000•000 19 35 0,0000000•000 19 36 s. 0:0000•000 19 37 0.0000000•000 19 38
O,noonn"n*000 95 39 0,nneOOOO•000 19 in 0,OnO00OO*000 19 11 r. 2ZOOOC•000 10 42 O.0000000•000 19 43
0,0000000*000 *9 44 0.0000000•000 19 45 0,0000009*000 19 46 :1, ]COOOC•000 19 47

SCATTERING FOOM AROUP 20

0,0000000*000 '20 20 0,0000000•000 20 21 0,0000000•000 20 22 r. 0(0000•000 20 23 0,0000000•000 20 24
0,nnoonno•non M 'S '0,0000000•000 20 96 0.0000000*00: 20 27 . :00000•000 20 28 0.0000000*000 20 29
0,0000000*000-20 30 0.0000000•000 20 31 0,0602000*003 20 32 · • 0-0000•000 20 33 0,0000000•000 20 34
0,0000000*000 20 35 0,0000000•000 20 36 000000000*00: 20 37 2, 00000:*000 20 38 0,0000000•000 20 39
0.0000000*000 '20 40 O,nonOOno•nno 'n 41 A,BnOnnOB.OOC 20 AP -3. 030000*000 20 43 0.0000000•000 20···44
0,0000000*00020 45 0,0000000•000 20 46 0,0000000•000 20 47

SMATTERING FROM BARUP 21

O,0000000*000 21 21 0,0000000•000 21 22 0,0000006*000 21 23 R. :00000•000 21 24 O,0000000.000 21 25
0,onononD*000 24 'A C,0000000•000 21 27 9.0000000•000 21 28 '. 3:0000-CDC 21 29 -.-0-,0000*00*00-0--21-30-
0,0000000+000 21 31 0,0000000-000 21 32 8,0000000•000 21 33 i. 0:.0000•000 21 34 O,0000000•000 21 35
0,0000000+000 21 36 0,0000000•000 21 37 8,000030"*000 21 38 :. 2:000:•000 21 39 0,0000000*000 21 40
0.0000000*000 21 41 0,0 ooonn•nnn 21 42 n,r#orloo•90£ 21 43 3, 0-MOO•00C„21.4.4 - -0,0-0.0-0000*000.--21. 45
0,0000000+000 21 46 0.0000000*000 21 47

SCATTERING FRnM GROU.P...22.--....

0,0000000+000 22 22 0,0000000•000 22 23 0,000(Ot'•000 22 24 P. JEOOOC*000 22 25 0,0000000*000'22 26
0.0 0 0 0-O n n* 0-00 22 27 9,0800000*000 22 2R ""0"r'(6*00<·-22 29 · -", 0-0000-000 22 36- · ·-  0,0000·000*000- 22--31 ---
0,0000000+000 22 32 0,0000000•000 22 33 C,Clootooo•00: 22 34 u. 030002*00: 22 35 O.0000000•000 22 36
0,0000000*000 22 37 O,0000000•000 22 38 0,0(0(060•0.00 22 39 0. 0-000:•COS 22 40 0,0000000•000 22 41
0.0000.000*000 22 42 r.,lotloon n• 0.00_22-4.3. .....0...09.0.0002*.On'C 22.-44... .6..COOO.OZ*COO. 22 45.... 0.-0000000+000.22-·46·.
0,0000000+000 22.47

..SCATTERING FROM..GROUP.23-

0,0000000*000 23 23 O,0000000*000 23.24 9,0000000•000 23 25 :. :r.000:+000 23 26 0,0000000*000 23 27
.0+0-0-0400-0.* DOD.23.-28---   ----.c,-eGo.000**04 0--23--29     .--  ..    11.0.000.300•000   23 -30-- ",-000000•000 23.31 0.0000000*400--23 32
0,0000000*000 23 33 0,0000000*000 23 34 3,O90DO<:*OD: 23 35 '• 2:'00**000 23 36 O.0000000*000 23 37
0,0000000*000 23 38 0,0000000•000 23 39 6,8000063*000 23 4: , :-OODE+000 23 41 O.0000000*000 23 42
Ln.010.00.0-*.0 00.-2 2._43 - -'--0·.·I'.0-000.0·G*(00..2.3-.4.4. ---3.+Cuoutio:'*000.. 23.45. 2. 2-0000•OOL 23 46 0,0000080*000·23.47

SCATTERING FROM GROUP 24

0,0000000+000 24 24 0,0800000*000 24 25 0,0006000•000 24 26 '• 2-000[*SOD 24'27 O.0000000*000 24 28
0,0000000*000 24 29 0,0000000•000 24 30 0,0000000*000 24 31 ·, :ZOOOC*000 24 32 0,0000000*000 24 33
1·-0-0.£ULD.11£0.0.0..2.4_3.4-       _....e+0.0-Gaoso  8.0-,-24....3.5_...............0..:0 0 6 0.03*GOO...24 - 36 . 05000;*000·24 37. .0.-0000000+000 24 38
0,0000000+000 24 39 0,0000000•000 24 40 0,0000000*000 24 41 -, :COCOC•000 24 42 0,0000000*000 24 43
0,0000000+000 24 44 0,0000000•000 24 45 0,0600300*000 24 46 r. :5000:*000 24 47

SCATTERING FROM GROUP 25

0·0 0 0 0 0 0 0.4.0-0.0..2B..25_.___.   _...C., (LO 00000*0.0.0.. 25...26- . -_.L..0.0.00.0 U.0 ..0 0.0 -25.-27. .8.-330000*000 25 28.. -.O,000-0000•.000  25..29.
0,0000000+000 25 30 0,0000000•000 25 31 O,060000:*000 25 32 5. 000002*900 25 33 0.0000000*000 25 34
0,0000000+000 25 35 0,0000000•000 25 36 c.eco6OOO•000 25 37 D. 0:000:*009 25 38 0,0000000*000 25 39
0,ononnon+Onn 29 An 0,0020000*000 25 41 "0"OCO00•00+ -25···4.2.·· -R.„:00000•000 25 43-·  ·-''0.00·00000•000 25 44
0,0000000+000 25 45 0,0000000•000·25 46 0,000000:0000 25 47

SCATTERING FROM GRn'Ip 26

0,0000000+000 26 26 0.0000000•000 26 27 0,00000'GO•000 26 28 0. 000000*000 26 29 0.0000000*000 26 30
0,0000000*000 20 31 C.00"0000*000 26 32 C.OOOC'300'005 26 33 ·--:':.· OZOO·00+0·00-26 34·- 0,000·0000•000·-26--35-·--
0,0000000+000 2t 36 0,0000000•000 26 37 0,0000000*OOC 26 38 9, :0000:*000 26 39 O.0000000•000 26 40 D--·

0,0000000+000 26 41 0,0000000*000 26 42 0.0000009*00( 26 43 c. C3000:*000 26 44 0.0000000*000 26 45 \0
\0



0,0000000+000 :26 46 O,0006000•000 26 47
0

SCATTIRTNG PRnM ·GROUP 27

0,0000000+000 ·27 27 D,0000000-000 ·27 28 0.0000000•000 27 29 O.' CO0000•000 27 30 0,0000000-000'27 31
0.0000000+000 27 32 9.000nnnO•Ono 27 33 n,nonnoon•ann 27 74 n,· nnoO0O*000 27 15 0,Boonono.nno 27 A#
0,0000000+000 ·27 37 0,0000000-000 27 38 0,0090000*000 27 39 0.' ODOOQO•000 27 40 0,0000000•000 27 41
0,0000000+000 27 42 0,0000000•000 27 43 0,0000000•000:27 44 0, 000000•000 27 45 0,0000000•000 27 46
0,0.0.90 990•000 ·27 47

SCATTERING FROM GROUP 28

0,0000000*000 '29 28 0,0000000•000 28 29 0,0000000•000·28 30 0.·'000000•000 28 31 0,0000000•000 28 32
0,0000000+000 ·28 33 0,0000000*000 '28 34 O.0060000•008 28 35 0, 000000•000 28 36 0,0000000•000 28 370.0000000*000 pe 38 A,nnrtnnnO•onn MA 39, n,nnoonnn*nno 2A An D:'9000004000 3R Al 0:nn nan .000 38 *2
0,0000000+000:26 43 0,0006000•000 28 44 O,0000000*006 28 45 F., 000080•000 28 46 0,0000000•000 28 47

SCATTERING 'FAnM nAOUP 29

0,0000000+000 2$ 29 0,0000000•000 29 30 0.0000000*000 29 31 0, 000000*000 29 32 0,0000000•000 29 33
0. noonnan+nno ·99 14 O,nnobO90•000 90 32 0,00bonoo.005 -20 36 O. 300000*000 20 37 0.0000000*000-29 38
0,0000000+000 '29 39 0,0000000•000 29 40 0,0000000*000 29 41 8,.000000-000 29 42 0.0000000•000 29 43
0,0000000*000 '2$ 44 0.0000000*000·29 45 0.0000000•000 29 46 0,·'000000•00029 47

SCATTERING. FROM GROUP 30

0.0000000*000 30 30 (i,OADnnnn*nnh :Th 31 n,nnocnno*noo 30 72 0. OCDOQO•000 30 13 0.0000000•090 30 34
0,0000000*000 30 35 C.0006000•000 30 36 0,0000000•000·30 37 0.-000000•000 30 38 0,0000000*000 30 39
0,0000000*000 30 40 0,0000000•000 30 41: 0,0000000•000 30 42 0.-000000*000 30 43 0,0000000•000 30 44
0.0000000+000 30 45 0,0000000•Ono.10 4A n,or,onnon•nOO 30 47

SCATTERING FROM GROUP 31

0,0000000+000 ·31 31 0,0000000•000 31 32 0,0000000*000 31 33 0,·,000000*600 31 34 0,0000000•000 31 35
0,0000000+000 31 36 0.0000000•000 31: 37 0,0000000•008,31 38 0,0000000•000 31 39 0,0000000-000·31 40
0.000nnOn*000 31 41 o.nono000*000  1· 47 0,0000n08*000 31 4,T 0,'900000-000 31· 44 0.0000000*000 31 45
0,"0000000+000 31 46 0,0000000•000 31 47

SRATTERING FROM nROUP 32

0,0000000+000 32 32 0,0000000•000 32.33 0,0000000*000 32 34 0.-000000•000 32 35 0,0000000•000 32 36
nannn0000*Oon 1, ,7 0,0000000.000 32 re 0.0000000 000 32 39 0. 0:000£•000 32 40 '0.0000000*000 32 11
0,0000000*000 32 42 0.0000000•000 32 43 0,0000000*000·32 44 00.000000•000 32 45 0.0000000*000 32 46
0,0000000*000·32 47

SCATTERING FROM ,GROUP 33

0,nnononn*nno .13 .1 O,nnOOODO•000 3, r# 0.0800200*000 33 35 0.' 0:0060*000 38 36 0.0000000*000 33 37
0,0000000*000 33 38 0,0000000•000 33 39 0,0000000*000 33 40 0.-,0000QO•000 33 41 0,0000000•000 33 42
0,0000000+000 33 43 0,0000000*000 33 44 0,0000000•000 33 45 0•' 000000•000 33 46 0,0000000*000 33 47

S*ATTERING FROM GROUP 34

0,000nnnn+Ono.14 14 0,nnedooo•000 T4 14 9,0060000•000 34 36 5.' 000000+600 34. 37 0,0000000•000 34 38
0,0000000+000 34 39 0,0000000•000 34 40 0.0000000-000 34 41 0.:000040•000 34 42 0,0000000•000 34 43
0.0000000+000 ·34 44 0,0000000•000 34' 45 0,0000000•000 34 46 0,1000000-000 34 47

SCATTERING FROM GROUP 35

o,nnonono+Onn 14 15 0,0000000•000 35' 36 0.0000000•Obo 38.37 9.-000000*000 35 38 0,0000000+000 35 39
0,0000000+000 35 40 0,9000000•000 35 41 0,0000000*000 35 42 0.0,·000080•000   35' 43 0,0000000•000 35 44
0,0000000+000 35 45 0.0000000*000 35 46 0,0000000•000 35 47



'.                                       SCATTERING FROM GROUP 36

0,0000000+000 JE 36 5.0600000•000 36 37 0,0000000•000 36 38 0..060080•boo 36 39 0,0000000•000 36 40
0,0000000*000 Je 41 2.C600000•000 36 42 :,0009000•000 36 43 9. OLOOOC•000 36 44 0,0000000•000 36 45·
0,0000000+000 36 46 6,0000000•000-  36  47.         ...        .   ..........._.._...........    ..._       ._......

SCATTERING FROM GROUP 37

0,0000000*000 37 37 0,600000*000- 37 38 6.0001000•000 37 39 9. ·CoOOOC*000 37 40 0.0000000•000 37 41
0,0000000+000 37 42 :,0000000*000 37 43 0,0000000•000 37 44 9. 000000•BOO 37 45 0,0000000*000 37 46
0,0000000*000 37 47

SCATTERING FROM GROUP 38

0,0000000+000.3E 38 0,0000000•000 38 39 6,0000002*000 38 40 a .    0 0 0 0 0 C.•000    3 8 4 1 0,0000000•000 38 42
0,0000000+000 3E 43 O,0000000•000 38 44 0,0000000*000 38 45 O. 000000*000 38 46 0,0000000*000 38 47

SCATTERING FROM GROUP 39

0 . DO Q.0.0-0-0 tO.D.Q. _3 5-- 39_.. _.._ ._.'._1.- 10.08 0.0.0 *.0.GO..3 9.1£ _.-_1+0.nait.0.0 0.4.0.0 C . -39 ..41. . . . . . . .  . 4.-  Q 0 0 0 0 0•0 0 0. .3 9    42..... ----,0...0.0.0.0000*0.04-39      3
0,0000000+000 35 44 0,0000000-000 39 45 0,0000060.000 39 46 8, 000000*000 39 47

SCATTERING FROM GROUP 10

0,0000000*000 40 40 . 0,0600000•000 40 41 :,0000000•000 40 42 . 000000•000 40 43 0,0000000*000 40 44
0,nnonnnn*onn an 44 C,0000000•000 4n d# O.COOD)00'00( 10 17.--.............

SCATYERING FROM GROUP 41

0,0000000+000 41 41 9.0000000•000 41 42 0.0006000*000 41 43 0. 0:0080-000 41 44 0,0000000•000 41 45
0,0000000*000 41· 46 0,0000000•000 41 47

SCATTERING FROM GROUP 42

0,000nnon+ono 42 49 (,pnooloo•000 42 4T n,Onoon.00•000 42 ad 0. 000OOC•000 12 45 0,0000000•000 42 46
0,0000000•000 42 47

SBATTFAINA FAnM GROUP 13

0,0000000+000 42 43 O,0000000•000 43 44 0.0000000•000 43 45 0,: 000000•000 43 46 0.0000000•000:43/47

SCATTERING FROM GROUP 44

O,OOOOnan•Ona.44 44 0,BnoooOO•OOO 14 45 n,OnoonO0*000 .4& AA 9. 000000-600 11 47

SCATTERING FROM GROUP 45

0,0000000+000 45 45 0,CO00000•000 45 46 0,0000000•000 45 47

SCATTERING FROM nROUP 16

0,0000000*000 46 46 0,0000000•000 46 47

SCATTERING FROM OROUP 47

o,ooonoon.ano.47 a,

N
0
-



DVCK INSC
r\)

0
71,78765558•004 20.37634618-003 42.56275570•003 69,83353973•003 94.77459548-003 11.08365940.002 I\)

11153592864•002 10.96n35 '19,onv 96,9732A141.no) 81,1551BKA,ennT AR, 034 10:9&19.0 63 50:,75Alg1R.on3
38100531159•003 28,08845690"003 20,42876468.003 14,67321835-003 10.43703358-003 73,67701944.004
51,70336414•004 36011644490"004 25,13812520,004 17.44885450-004 12.08414:17•004 83,55033184•005
57-,69_087436•005 _.39.79416651,005. .27.,4273494.4..0-0.5_ _18.-8119.74-093-.0.0.5 lf,0-448101-005 89,41132999-006
61,58404283•006 42.36026879•C 06 29.13208655.006 20,03198653•006 13,77302588-006 94,68867479e007
65,09357972•007 44,74618684"007 30.75789332.007 21,14188232-007 14.53182670•007 99,88231208•008
6 8 1 651 588*310 M.--   .....12.1 85.3.9.911,0.aa-.-...._12.43103511.daL. -22+29-0446653!Go.EL ----15.32000193"008

TIME SPENT IN PROGRAM AREA NO. 6 WAS 4.230.001SECO,NDS

bLAPSED TIME IN OVERLAY 1•09392*005MS

FIRST BSQ QUESSs 0,0000•000 SErAND ASO GUESS• 5.nonn•nns TOLERANrfa 1,0000-n,94

NO LEGENDRE COEPFICIEKT MATERIALS

TIME SPENT IN PROGRbM AREA NO.12 WAS 5.800-002SECONDS

1    _...._9...0 0 0.0.00_0.0•00.0.  .........1.298166.4.41.0.0.0

TIME SPENT IN PROGRAM AREA NO.12 WAS 5.800•002SECONDS

2 5,00000000•005 1,28190937•000

TIME SPENT IN PROGRAM AREA NO.12 WAS 5.8nn.n02SEMONDS

3 ' 9,17036417•004 1.04914717*000

TIME SPENT IN PROGRAM ARRA NJ.12 WAS 6.100•002SECONDS

-4-.... ._...1.1.362.4.078.00.3.......... ..1..0.02250 31•ann

TIME SPENT IN PROGRAM AREA NJ,12 'WAS 5.800-n02SECONDS

5 1,14713479-003 1.00002223•000
FINE GROUP FLUX

--4-i_: ...EL(J) P I'l f J)   ..              .._. _ - . . . .  .

1 7,78801+000 1,01450-001 2 6,06531*000 2,8e805.001 3 4.72367*-00 6.12843.801
4 _1. Z.87.90.000 1,03206+000   .5..- 2.86505*000.  . 1.60090•000..... .6.._.. 2.23135•,:00 -2.05321.boo..
7 1,73774+000 2,40624+000 8 1,35335•000 2,71254•000 9 1.05399*, 00 3,36874*000

10 8,20850•001 4,85210+000   11 6,39279•001 5,69017*000 12 4.97871-·01 8.60972.600
1-3......_..3,87742•001 9,92824+000.   14   ...3.,.01974,001.. .-.1,11679*0·01. -15  ---2.35177,1.01·   -1.07434.00.1-.-
16 1,83156•001 9,20752•0lb   17 1,42642-001 8,78650•000  18 1.11890.:01 8.47552.000
19 8,65170•002 7,28579•000   20 6,73795•002 6.47505•000   21 5.24752.,02 4.50678*600
22 4.. [18677!1092 ..4,.77.7.81•000 .  23. -..3*1827.8.002 ... -3,977.72•.000......2.4.-·-2.47875•-·02---···-2,18699*800-
25 1,93045-002 3,54658*000 26 1,50344•002 2,38892•000  27 .1.17088•·02 1.64296*000
28 9,11882•003 1,09822+OIO.  29 7,10174•003 6,26379.001   30 5.53984.:03 5.25961.001

__3.1.......4,-30743•003 3,42924-001--. .32·· 3.,35463,003.. 1,417448001. ·  -33----·  2,61·259.-.03   --2.-30960•602-·-
34 2,03468-003 8,52034-002 35 1,58461,003 2,42OR5•001  36 1.23410•·03 2.36762.001
37 9,61117•004 1,44238-Oct 38 7,48518•004 8,38966.902   39 5.82947.,04 4.44510e002
40   -1.5399_91004......  2,02879-0(2.   .  41.     .-3,-535Z5•004----1.,0.1343,0.Gl.   .42.----2-75364•.-C4---.4.38223.003
43 2,14454•004 1,87883-603   44 1,67017•004 6,38786,004   45 1.30073.··04 4,06987.004
46 1,013010004 1,01096-0£4 47 7,88932-005 7,34012.005
48__. 0,-00000-000 0,00000+060.

ELAPSED TIME IN OVERLAY 3•1[000•003MS



BROAD.GROUP EDIT

4 EL(Ul SOURCE(J) PHI(J) CURRENTCJ)
1 36,78794*005 13.90514•nop 20,T5162,nol on,onoon.non
2 22,31382•005 20,56112.002 36,53712-001 00,00000-000
3· 13,53353•005 22•49628•,002 51.18781,001 00,00000•000
4 82.0'8580•004 17.81284.009 Ap.20839-nnl on,nnonnbann
5. 49,-78787•004 11,54367•002 14.29989+000 00,00000•000
6 30,19738•004 66*09377.003 21.08611•000 00,00000-0007.' 10.31564•004 39.lnloAer,0 1 19.95089•Ann on,nnono.nnn
0· 11,10900*004 17.80474.003 17.26201*000 00.00000•000
9     6.7,37947•003 · ·. 87-*81.981•004 13,76084*000 00.00000•000

10 :40,86791*003 · 49*5A:61 Am n n4 Op,2459A.nol an,Onoon.nOn
ilt . 24·.78752•003 20.43917,004 61•64720-001 00.00000•000
12 15;03439•003   ·97.48504.005 59,35501•001 00.00000•00013 91',1 BA20*009 48.31972-1 05 27,41179-nol DO:Onoon•000
1* 43,07425•002 .28.11602,005 14.97265-001 Oc,00000•000
dI:..·24·.12586•002 .71,49236•006 16,48364•002 00,00000-000
.16, 20,314AR#•002 20.OfloomnnA RS.?5342-008 9,7,Onoon.OOn
17. 12,34090*002 .28.24189•006 47•88471-002 00.00000•000
18 ·96,11165•001 65.09358m007 14.42376.002 00.00000•000
19 '58,29466*001 35+50408.1187 12,R3476•nni On,Onoon•onn
20 27,53645•001 48.66194-007 34.80448-003 00,00000•000
21. 78,89325•000 16,58781•007 30,99080.004 00,00000•000
22 00,noonn.non On,00000•nno 00,0nonn.noo An,O,000•000

TIME· SPENT IN PROGRAM.ARIA NO'.16 WAS' 3.760.001SECONDS

TIME SPENT IN PROGR M AREA NO'.18 WAS 8.221•000SECONDS

TIMEt SPENT IN· PROGRAM,AREA·'NO'.19 WAS 2.667•000SECONDS

TIME: SPENT IN PROGRAM AREA NO .i9  WAS'   5.484*001SECONDS

TIME SPENT IN ·PROGRAM, AREA, NO'*19  WAS:   7.480•001SECONDS

TI'Mel SPENT IN 'PROGRAM ARIA ,NO'.19  WAS'    7.460o001SECONDS

TIME SPENT IN PROGRAM:AREA.NO:£9   WAS:    7,460•001SECONDS

[\.1
0
LO



I

NAVERAGE MICROSCOPIC CROSS :SECTIONS 'FOR MATERIAL·FE                                                                          2
RESOLVED RESOLVED ·UNRESOLVED UNRESOLVED TOTAL TOTAL

GROUP  E LOWER RES, CAP RES, FIS RES, CAP: RES, FIE CAPTURE FISSION TRANSPORT NU INELASTIC N•2N

1  366788•006  0,0000*000  0.0000•050  0,0000•000  6.0000•008  5.4061.004  0,0000•00,  2.1212•0 0  6.0000  1.3926•000  0,0000*0002 2*2313*006 0.)l000*BOA n.nftnn•noo n,nonn•nnn n:o.Gaakana..B+All6404 0,9 100.Al) 2,3019•0.OC 5,0000  1.0014•000  0.0F00*000
3  113534*006  0,0000*000. 0,0000*000· 0,0000*000. 0,0000*000  1,4003-003  0,0006-00.  2.3246•080  8.0000  6,7818-001  0,0Boo•000
4  8*2085•005  0,0000*000  0.0000*000· 0,0000•000  0,0000*000  2,9308•003  0,0(uo•Ou'  1.9308•000   ,0000  2.6848•001  0,0BOO•0005 419787•005' 0:0000*009 O.oann•ngo n,nonn•nnn 0,40-00-*-0-0-0__8+A.616.00-3 0,0000•90 2,2536*One  0,0000  0,0000*Ono  0,OFOO•000
6 3,0197•005· 0,0000•008 .0.0000-000. 0,0000*000 0,0000*000 5,2820-003 0.0000-00 2.9467•000 g.0000 0.0000*000 0,01 00•000
7  118316•005  0,0000*000  0.0900•000  0,0000*000  0.0000•000 5.4111•003 0.00Ue•00 2.5332•080  0,0000  0,0000*000  0•0080*000
8  111109*n04  0.0000*nOR  n.nnon•nno  n,nonninnn  n,nnon•ono  $,rnKa-On, 0,06.0.An 1,41&0*052  8,0009  0.90Ao•CAO  O.Onoo•009
9  617379•004  0,0000*000  0.0000*0 0  0,0000-000  0.0000*000  5.6979.003  0.0000-00'  3.8033*000  0.0000  0•0000-000  0,0000*000

10  410868*004  0,0000•000. 0.0000•000  0,0000•000  0,0000•000  6.7679•003  0,0000•00·   4.2373•000  0,0000  0,0000•000  0,0BOO•000
11  214788*004  n.0000•nBA '0·Oon;•000 n,nono.nno 0,nnAn•ono 2,3T69-002 0.0.00.00 8,5371•002  5.0003  0.0000•000  0.Oroo-000
12  1,5034•004·  0,0000*000 -0.0000•000  0,0000•000  0,0000•000  2.0004-002 0.0060•06 1.3188•090  6,0000  0.0000•000  0,0000-000
13  911188.003  0,0000.000. 0,0000•000  0,0000*000  0,0000*000  2.2149.002  0,0000*00   4.9550•000  6,0000  0.00000000  0,0BOO•000
14  403074*001  n.0000*non  o.nonn•000  n,nnnn•nnn  n,nnon•ong  s,lort-002 9,9000.0n 9,8433wOO:  2,0000  0.0000•ono  o.oroo•000„

15  2,6126•003  0,0000•009  0.0000*Oop. 0,0000•000  0,0000•000  1.6961•002  0.0000*00·  5.9418•00:  2.0000  0.0000•000  0.0BOO*000
16.  210347*003  0,0000*000  0.0QOO-090,  0,0000*000  0,0000*000  7,4837-003  0,0000+00   6.0761•080  g.0000  0.0000*000  0,0BOO-000
17' 132341*nO.3 0,O0Rn*non o.oonn•090 0,0000•noo 0,00,10•onO 1,9)02-002 0,2020-20  7,3136•080 e,COOO 0.0000*000 0.0r00•000
18  916112•002  0,0000•009  0.0000•000  0,0000•000  0,0000•000 2,9431-001 0,0000*00· 8.9439•060  8,0000  0.0000-000  0,0000-000
19  518295•002  0,00000000  0.0000•000  0,0000•000  0,0000•000  1,7307.002  0,9030*00   9.5364•000  8,0000  0.0000•000  0,0000•000
20 91,536*na.2 n,nnon*noA o.ooon+090 n 0OOO*noo 0,001:0•000 9.1003-002 0.0OJ:'-00 1.0171•081 5.0000 0.0909*00( 0.0rco*OOO
21  718893•001  0,0000*000  0.0000*000  0.0000+000  0,0000•000  2.7698-002  0,0000*no   1.1187*081  0.0000  0.0000•000  0,0000•000
22  0*0000•000  0,0000*000  0.0000•000  0,0000•000. 0,0000•000  2,7698•002  0,0090*00,  1.1187•051  6.0000  0,0000•000  0.0000•000

GROUP  E LOWER INIP N.ALPHA ANISEL(J,J)

1  3,6788•006  7,9945-003  6.0800-000· 0,0000*000
2  2,2313•006  0,0000•009  0.0900•000  0,0000•000
3  133534•008  n.0000•nOR  n.00nn•000  8,0000•noo
4  8*2085*005  0,0000*080  0•0000•000. 0,0000•000
5 · 4*9787•005  0,0000*000 0,0000-000 0,0000•000
6  360197*nns  #,Onnn•noR  0·000)*060  n,Oooo•noo
7· 11831*0005'.0,0000•008. 0.0000*000. 0,0000•000
8  111109•005  0,0000•000 :0,0000•000: 0,0000*000
9 A.7379.nnd O,nono•008 0.0900•000 0,0000*nOO

10 . 4#0868•004 ,0,0000•000 0.0000*0oot 0,0000•000
11  214788•004  0,0000•000  0.0000•000  0,0000*000
12 . 1350,4.Ond O,onnn.nno 9-0020*000  0,0000•noo
13 901188•003'.'0,0000•000. 0.0000-000 0,0000•000
14  4,3074.003  0,0000•000" 0•OOCO•000  0,0000•000
15- 21Al,6.nnv 0,00no•one 0,0000*000 0,0000*000
16 210347*003' 0,0000•000 0.0000•000  0,0000•000
17  1,2341•003 -0,0000•000  0,0000*000  0,0000•000
18 0*All'•002 0,nono.090 0,0000.000 0.0000•nOO
19 518295•002 0,0000•00.0 0.0000*000· 0,0000•800
20  2,7536•002 .0,0000*000  0.0000*000  0,0000•noo
21  7*8803•001  0,0000•000  0·0000*090  0,0000•nGo
22  010000.000  0,0000•000 .0.0000•000  1,1187•001



INELASTIC· SCATTERING•SIGMACK TO· KF), K, KF

512023-002  1. 1·.2;7868•001. 1  2  3.1808-001. 1. 3  3,1836.001  1  4  2,1890.001  1  5  1,1881•001  1  6
513195.002· 1: 7 2,0853•802 1 8 8.3626-003 1 9 3,2727-003 1 10 1,2181.0U 3 1 11 4,3388•004 1 12
9*8497•005: 1·ZJ: O.0080•080 1'14· O.Onno•nnn· 1··15· O,annn•OAD 1 16 n,0000*°en 1 17 0,0000•000 1 18
010000•000, 1'29 0,0000*900. 1·20 0.0000•000 1 21 0,u000*000 1 22

113478•001. 2' f2 5,·8302•00& 2' 3 5.9473,002: 2: 4 8,9887•092 :2 5 6,2349-CO2 2 6 3,9991,002 2 7
118181•002· 2- 8·  7,:92&6•00 8  2.  9   .7797:003  2: 10  1.5812•003  2 11  6.1133-004  2 12.2.2335,004  2 13
060000•000,  2'*4,  0.0000*908  ·7' 4,5 n,*0000•Oon 2'lA O,Or,no*0;.O 9 17 0,0000•010  2 18 0,0000*200 2 10
010000•000, 2,20 Ov0000*900, '2221 0.0000*000 2,22

115929•00,2>'.43:· :3: .3,'7827•901: 3  4  2.7993•001. 3  5  3,1237•003  3  6  0,0000•000  3  7  0.0000•000  3  8
9*3330$004.' 3: '9· ·.3;5799•000·  3 10  <:3230•004  3 11  0.0000•000  3 12  0,0000•Obo  3 13  8,0000*600  3 14
Bi00$ 0*000' ·3: #S·  O';00In•ABO  r tA  0,0000*000   3 17  n,0000•00n  T 18  0,rinnr,I„1,0   1 19  0,0000*:00   3 PO
010000•000·  3 21'  0,0000•000  3: 22

060000•000  4  4  0,0000*900  4  5  1.0552•001  4 6 6,7736•052 4 7  5,7870-002 4 8  2,3216•002. 4  9
819154•003. 4 10  3 3525•808  4 11  1.2391-003  4 12  4,5544•004  4 13  1,7055-004  4 14  0,0000•000  4 15
030000•000 4 $6 0.0000•000 4 17 0,nono•nnn 4 1A 0,00nn*000 4 19 n,Onon,095 & 2- 0,0000•000 4 21
0*00000000  4 22

010000•000 5 '5 0,0000•800 5 6 0.0000*000 5 7 0,0000•000 5 8 0,0000•060 5 9 0,0000•000 5 10
010000•000 5 11 0,0000*000 5'12 0,0000•000 5·13 0,0000•000 ·5 14 0,0000*000 5 15 060000•000 5 16
010000•000  9 #7  0.0080•naa  z 18 O.Mono•ono 5'  1 o        n ; 11 n n o• 0 n n        4    *0        4, 0 r o 0   0 h 0       5    21        0,0 0 0 0•0 0 0       5    22

Oi0000•000 6 6 0.0080•800 A 7 n,onnoinnn A A n,onon•Onn A p #,Ofina,non A 10 0.0000•500 6 11
010000•000: 6 t2  0,0000•960  6 13  6.0000•000  6 14  0,0000*000  6 15·  0,0000•000  6 16  0,0000•000  6 17
010000•000  6 MB  0.0000,000  6·19  0.0000*000  6'20  0,0000*000  6 21  0,0000•0bn  6 22

010000•000  7  7. 0.0000•000  7' 8  0.0000•000  7  9  0.0000•000  7 10  0,0000•000  7 11  0,0000•000  7 12
asooon•ono  , m)  n,nnio*800  9 1&  0.0000.000  7 15'  0,noobbdoo '7 16  0,0000 002  7 17  8,0:00*:00  7 18
Oi 0000•000 7 29 0,0000•000 7'20 0,0000•000 7 21: 0,0000•000 '7:22

010000•000  8 .8  0,0000*800  8  9  6.0000•000  8·16  0,0000*000  8 11·  0,0000•000  8 12  0,0000-000  8 13
0*0000•000, 8 *4· 0.0000*000 8 15 0.0000•000 8'16 0,0000-000 8 17 0,0000•000 8 18 0,0000•000  8 19
010000•000· 8 20  020000•088  A '1 n,Annn.non 8. 99

0 1 0 0 0 0*0 0 0 ·      9·       9'       0  i o n a n•A B B         o     in         6.00 n o•0 0 0         0    1 1         0,  n O 0 0•0 0 0       '0     1 2'       0,0 0 9 0•0 0 0       '0    1 3'       6,0 0 0 0•C O O         9    1 4
0,0000•000   9 *5.  0;0000*000  9 16  0,0000•000   9 17  0,0000*000  ·9 18: -0,0000•000  '1 ·19·  0,0000•000  9 20
010000.000  9 21  0,0000•000  9 22

010000*000 10 10  0#00800900 16 it  6.0000•000.10 12:  0,0090•000 10 13: 0.0000•009 10 14· #,0000•000.10 15
Olo' 00*0011 10 06  n''0080*800'10 17  6.0000•000 10 18'  050000,000 10.19  060000-DOC 10 20:  0.0000•:00 10:21
0*0000•000 10 22

010000•000 11: Mt- Oi0080*800 lisi2  610000•000 11: i3:  0,0000*000 11.14  0.0000•000 it·15·  5.0000•000.li'16
010000*000.11'17   010000•000 11-18·  O.0000-000 11: 19·  0.0000•000 11··20   0,0000•000 11 21;  8.0000•000 11''22

010000•000 12 #2  0:0000•000 12 13  6.0006•000 12:14·  0,0000*000 12 15  0.0000•000 12 16  8.0000•000.12 17
Ul



010000*000 12 28  0,0000•000 12 19  0.0000•000 12' 20  0,0000*000 12 21  0,0006•00,; 12 22                                                         0
0\

010000*000 13 13  0;0000*000 13 14  0.0000•000 13 15  0,0000•000 13 16  0,0000*000 13 17  0,0000*(00.13 18
010000•000 13 19  0,0000•800 13 20  0.0000*000 13 21  0,0000•000 13 22

010000*000 14 14  Oi0000•000 14 15  0.0000*·000 14 16  0,0000*000 14 17  0,0000*OUG 14 18  0,0000•000 14 19
0,0000•000 14 pn. n,nonn•nAn iA 01 0.0000•000 14 22

0' 0000•000.15· 25  0.0'000*000 19, 16  0,nono•Oon 15 17  0,(lannloon 1:5 ·18' n,nonn+Ar„ 19 19.  0,0000*.,00 15 20
010000*000'.15 21 0,0000*000 15 22

0 1 0 0 0 0•0 0 0     1 6    i 6         0,0 0 0 0•0 0 0     1 6     1 7         0.0,090*000     1 6     1 8         0,0000•000     1 6     1 9         0,0 Coo•Ov   ·     1 8     2 0         0,[0000:00     1 6     2 1
010000•000 16 22

O,0000•000 17 17  0,0000*000.17 18  0.0000*000.17 19  0,0000•boo 17 20. 0,0000•000 17 21.0,0000•000 17 22

030000•000 18 ES  0,0000*000 18 19  0.0000*000 18 20  0,0000*060 18 21  0.0000*004 18 22

016000.000 19 79  0,0000-000 19 20  0.0000•000 19 21  0,0000*000 19 22

Ot0000•000,20 20  040000•900 20 21 .0.0000*000 20 22

010000•000 21 21 0;0000•000 21·22

..:...

.:        " 5.:                      '



ELASTIC SCATTERING•SIGMACK 70 KF),.K, KF

616561•001 1 1 5.4482•002 1 2 0.0000•000 1 3 0,6000•000 1 4 0,0000*008 1 5 0,0000•000 1 60,0000•000 1 7 0,0000*000 1 8 0.0000*000 1 9 0,0800•000 1 10 0.0000*01: 1 11 0,0000•600 1'12
010.000•000 1.13 0.0000*000 1·14 0.0000*000_ 1 14 0,0nno*Orto 1 16 n,0000•noe 1 17 0,0000•000 1 18
000000-000 1 19 0,0000•000 1 20 0.0000-000 1 21  0,0000-000  1 22

131977•000  2 '2  1,0194•001  2  3  0.0000*000  2  4  0.6000•000  .2  5  0,0000•000  2  6  0,0000*000  2  7
0.0000•000  2  8  0.0000•000  2  9  0.0000•000  2 10  0,6000*000  2 11·  0,0600•000  ·2 12  0,0000*000 '2 13
0.0000•000 2 14 0.0000*000_.2.-15 0.0000*000_--2.16.- 0,8000*Oon 2 17' 0,0000•000 2 18 O,0000•000 2 19
010000•000  2 20 0,0000*000 2 21 0.0000*000 2 22

115308•000 3 3 1,1420•001 3 4 0.0000*000 3 5 0,0000•000 3 6 0,0000•009 3 7 0,0000•000 3 8
0,0000*000  3  9  0.0000•000  3 10  0.0000*000  3 11  0,0600•000  3 12  0.0000•000  3 13  0,0000•000  3 14
030000*000  3 15  0,0000•000  8 IA 0,oono*ono 3 17 0,0000*Oun , 16 0,000:•OLE 3 19 O,0000-:00 3 20
010000•000  3 21  0,0000•000  3 22

1.5359•000  4  4  1.2356•001  4  5  0.0000*000  4  6  0,0000*060  4  7  0,0000•031  4  8  0,0000•000  4  9
0,0000•000 4 10 0,0000*000 4 11 0.0000*000 4 12 0,0000•000 413 0,0000•00(: 4 14 0,0000•000 4 15
0*0000*000  4 1,6- 0,0000•000  & 17 O.Oono•ono 4 l A n,Ann 0•0On 4 19 0,0 FIOn*,73: '. , 2. 0,0000*:00. 4·21
0,0000•000  4 22

200897.000 5 5 1„5947•001 5 6 0.0000•000 5 7 0,00OC•060 5 8 0,0000•our 5 9 6,0000•COO 5 10
010000•000  5 11  0.0000*000  5 12  0.0000•000  5 13  0,0000•000  5 14  0,0000•006  5 15  0,0000•000  5 16
010000•000  5 17  0.0000•000  9 48  o.nono•Ann  5 19  0,0000*0A0  5 90 n,onon./0. R 91 0,0000-200 4 22

2.7623•000  6  6  1.7917•001  8  7  n.nnon•non  6  8  0,6pno•080  A  o  n.nrfto.or'  A 10  0,0000•soO  A 11

O*0000-000  6-12  0,0000*000  6 13  0.0000+000  6 14  0,6000•000  6 15  0.0000•0uc  6 16  0,0000•000  6 17
010000•000  6 £8  0,0000•000  6 19  0.0000*000  6 20  0.0000•000  6 21  0,0000*060  6 22

233326-000 7 7 1,·9518-001· 7 8 0.0000+000 7 9 0,9000•000 7 10 0,0600*00: 7 11 8,0000*000 7 12
O.0000•noo  7 *1 ninnon*ann 7 14 0,0000*000 7 15 0,reoe•090  '7 16  0,0000*00:  7 '17 ' 0.0000*:00 7 18
010000*000 7 19 0,0000*000 7 20 0.0000•000 7 21 0.0000•000 7.22

3,1760•000 8 8 2.,3264•001 8 9 0.0000•000 8 10 0,0000•000 8 11 0,OCOO•008 8 12 0,0000•000 8 13
010000•000 8 14 0.0000*000 8 15 0.0000*000 8 16 0,6000•000 8 17 0.0000•000  8 18 0,0000*000 8 19
0,0000.000 8 20 0,00nn•AnO A 91 0,00no•Onn A 22

314664•000  9  9  3 3116•nal  O 10  0,00no•onO  9 11  0,bnoo•009  0 12  0,0noo•00,  O 13 b,o:oe•:00 9 14
0,0000*000 9 *5 0.0000•900 9 16 0.0000•000 9 17 0,6000•000 9 18 0,0000*00:.  9 19 0,0000*000 9 20
010000•000  9 21  0,0000•000  9 22

3.9249•000 10 10  3.0570•801 10 11  6.0000•000 10 12  0,0000•000 10 13  0,0000•000 10 14  0,0000*000 10 15
0&0000.noo ln *6  0,0000•840 10 17  0,0000•000 10 18  0,0000•000 10 19  0,0609-oer 10 2: 0.0000-COO 10 21
0,0000•000 10 22

4i4434•000 11 11  1,0703•000 11 12  0.0000•000 11 13  0,0000•000 11 14   0,0000-000 11 15  0,0000•000 11: 16
0,0000•000 11 M7 0,0000*000 11'18 0.0000•000 11:19 0,0000•000 11 20  0,0000•00# 11 21 0,0000•000 11:22

111576*000 12 12  1.4120•001 12 13  0.0000•000 12 14  0,0000*000 12 15  0.0000•008 12 16  8,0000•000 12 17 N
0
-4



N
010000-000 12 PS  0:0000*900 12 19  0.0000•000 12: 20 0,0000*000 12 21  0.0000•000 12 22                                                            0.
446127.000 13 13 3,2015•001.13714 0.0000•000 13 15 0,0000•000 13 16 0.0000•080 13 17 8.0000*COO 13 18
010000•000 13 k9  0;0000•800 13 20  0.0000•000 13 21  0.0000•000 13 22

0
916453•000 14 14 1,4604-001 14 15 0.0000•000 14,16 0,8000•000 14 17 0.0000•ODA 14 18 0.0000•500 14 19
40000•000 14 20. Lannn•An) la 01  0,0000*nAn 14-22

5*8327•000 15 ES  9 2083•802 14 16  0,oono•nnn 15'47  0,Unoe•oon 18 16  n,Onon.no, 15 19  0,0000•000 19 20
010000*000 15 21  0,0000*000 15 22

©.

513020•000 16 16 4·6667•001 16.17 0.0000*000 16 18 0,0000•000 16 19· 0,0000*000 16 20 0.0000*:00 16 21
0%0000•000 16 22

618136•000, 17 17  40·8668-001; 17' 18  0.0000*000 17 19  0.0000•060 17 ·20.  0.0000-00: 17 21 .0.0000•000 17 22

715582•000 18 %8  1.0914•000 18 19  0.0000•000 18 26  0.0000•000 18 21  0.0000•001 lA 22

910871•000 19 19  44202=601.19' 20  6.0000-000 19 21 0,0000•000 1922

110280•001, 20 20   1,7270•001 20 21'  6,0000•000 20 22

111126•001.21 21' 3,2673 002 21 22



N-2N SCATTERING-SIGMACK TO KF), K. KF

010000•000 1 1 0,0000*000 1· 2 0.0000+000 1 3 0,0000•000 1 4 O.OODC*:,.   1 5 0•0000*200  1  6
010000*000  1  7  0,0000*000  1  8  0.0000*000  1  9  0,&000*000  1 10 0,0006*i: 1 11  0,6000*.00  1 12
010000•000· 1 13 0.0000*000 1 14 n.nnnO*000 1·15' 0,24AO•040 1 16 n,nfino..., .1.17 0..0800*600 1 18
010000•000 1 29 0,0000*000. 1 20 0.0000+000 1-21 0,6000*000 1 22

010000•000  2  2  0,0000-000  2 3 0.0000*000  2  4  0,0Cor•000  2  5  0•000G+0.   2  6  0.00004100  2  7
0¥0000*000 2 8 0,0000+000 2. 9 0.0000*000 2 10  0,1)000*000 2 11 0.0000*06. 2 12 0,0000*COO 2 13
Oi0000•000  2 *4  0.0000•000  9 15  O.nOnO•000  2 16·.0..1- 0-0100.0..._2..1.7.-0...0.0.0.i,-0.:.64 .2.18...0,0000*.00  2.19
0*0000•000: 2 20 0,0000•000 2 21 0.0000*000 2 22

060000•000  3  3  0.0000*000  3  4  0.0000*000  3  5  0,0000•003  3  6  0.0000*08   3  7  0,0000•(00  3  8
0*0000•000 3 '9 0,0000-000. 3 10 0.0000*000 3 11 0,6000•000 3 12 0,000(*::.  3 13 0,000:•-00 3 14
010000•000  3 05 0.0000•nnn T  1 A 0,0000+Ono 3 17 0,"000•000 1 18 0,009·-•r'.  3 19--.0.0000*.00---3-·20
Oi0000•000 3.21 0100000900 3.22

Oi0000*000  4  4· 0,0000•000  4  5  0.0000+000  4  6  0,:600*000  4  7  0.0002.6.   4  8  0.0-00*-00  4  9
010000•000 4 50 0,00000000 4 11 0.0000+000 4 12 0,0(00*000 4 13 0,000(,+0 4 14 0•0000*:00 4 15
0*0000•000  4 46  0.00004LOHO---4.-17.--0.0.000*000-..4.18.--0..i' £0*OLO. _.4-19-_a.-Ofle(:-*6.4.- 4 2--  0,0800*:00 --4 21 -
010000•000 4 22

O*0000•000 5 5 0,0000*000 5 6 0,0000+000 5 7 0,00Oe•ouo 5 8 0,000(+9,  5 9 0,0000*:DC 5 le
0,0000•000, 5 11 0,0000-000 5'12 0.0000*000 5 13 0,u000*0(0 5 14 0,000(*i:. 5 15 O,0:00*:00 5 16
010000•000  5 *7  040000•900  5 la  n.nono*onn  5 10 n,0000*000 9 20.---0..00.3 *.,......5 21  .0.0000*..00.  5..22.

010000•000 6 6 0.0oan•Ann 5 7 o.nnnO•nnn 8 8 n.:,rn,.0.n 8 9  9,000£• 1 6 10- 0,0000*000. 6-11
0,0000-000 6 82 000000.000 6 13 0.0000•000 6 14 0,8000•0(0 6 15 0.0002*,t  4 16 0.0000*100  6 17
010000•000 6 28 0,0000*000: 6 19 0.0000+000 6 20 0,0000*000 6 21 0.0000*ul.  6 22

--„...--- ....„ .- .. .- -..

020000•000  7  7  0.0000•800  7  8  0.0000*000  7  9  0,6002•090  7 10  0.000(.•s.r  7 11  0.0300+-00  7 12
fl,oono.nno   7 *1   n,nono*000   7 lA   0.0000-000   7 15   0,:'202*Cct;   7 16----0.Otto:.•4:----7·„17--0,6000•000   7 18-- -
oj0000•000. 7 29  0,0000•000  7 20  0.0000*000  7 21  0,booo•Duo  7 22

010000•000 8 8 0,0000•000 8 9 0.0000•000 8 10 0,0000•030 8 11 0.0000*0,; 8 12 0,0000+9.00 8 13
0*0000•000 8 14 0,00000000 8 15 0.0000•000 8 16 0,0000•000 e 17 0.0000*: * 8 18 0,0000*-00 8 19
010000•000  8 20  0,0000•onn  A 01 9,nono•Ono A 92

010000•000  9  9  O.nonninno  0 10  0-0080*ono  0 11  0,hoOD•Oen  9 12 0,Ong,+-. 9 13 0,0000*200-· 9- 14--
080000•000 9 MS 0,0000*000 9 16 0.0000•000 9 17 0.0(00•00-0 9 18 0.006(*:i 9 19 0,0000*100 9 20
0,0000•000  9 21  0,0000•000  9 22

010000•000 10 t0  0.0000*000 10 11  0.0000•000 10 12  0,8000•000 1( 13  0.0.06*..: 1' 14  0,0000•.00 10 15
n,oono.nno. ln  **    O,nt'00•0110  10  17    0.0000*000  10  18    0,':200•000  10  19    0,0092*--:   1    21    0,·0000*.00···10- -21---
Oi0000-000 10 22

010000•000 11 11  0,0000*000 11 12  0.0000•000 11 13  0,0000•000 11 14  0,00Or•:0£ 11 15  0,0000•=00 11 16
010000*000 11 A7 0,0000*000 11 18 0.0000*000 11 19 0,0000•00& 11 20 0,0008*Ct:: 11 21 0,0000*:00 11 22

0&0000-000·12 £2 0.0000•000 12 13 0.0000•000 12 14 0,0000•000 12 15 0.0000*OC·. 12 16 0,0000*:00 12 17 N
0
\0



N
010000•000 12 18 0.0000•000 12 19 0.0000•000 12 20 0,0000•000 12 21 0.0000•00'. 12 22 0

Oi00O0•000 13 13  0,0000*000 13 14  0.0000•000 13 15  0,UOOO•000 13 16  0,0000*696 13 17  0,0COO•IGO 13 18
010000*000 13 29  0,0000•000 13 20  0.0000•000 13 21  0,0000•000 13 22

010000•000 14 14  0,0000•000 14 15  0.0000•000 14 16  0,0000•000 14 17  0,0006-e,  14 18  0.0000•500 14 19
0*0000*000 14·Pn o,Rnnn•oftn 1* 21 0,0000*Ono 14 22

0 1  0 0 6 0•0 0 0     1 9     *5         0.0 0 0 0*8 0 0     1 5     1.6         n.  n n 0 0•0 1 1 0     1 5     17         0,  On n n• 0 0 0     1  5     1  R         O  ,  0 0 o r, *r· l'        1 5.1 9.       0,  GO O 0*ZOO     1 5     2 0
0*0000•000 15' 21:  0,0000•000 15 22

010000•000 16'%6 0,0000*000 16 17 0,0000•000 16 18 0,6000*060 16 19 0.0006•c-,2 16 22 0.0000•:00 16 21
010000•000 16 22

0k0000*000 17 17  0,0000*000 17'18  0,0000•000 17 '19  0,0000;000 17 28  0,0000•8:jo 17 21  0,0000•:00 17 22

010000•000 19: 18, ..OWoooO.000 18 19   0.0000•000 18 20   0.6000•000 18 21   0.0000•:69 18 22

090000*000· 19' 29   0,0000•000 19 20   0.0000•000 19 21   0,6000*0(0 19 22

010000-000 20 20  0,0000.000 20 21  6.0000-000 20 22

010000•000,21'21 0,0000*000 21 22  v-

\



AVERAGE MICROSCOPIC CROSS SECTIONS FOR MATERIAL U 238

RESOLVED RESOLVED UNRESOLVED UNRESOLVED TOTAL TOTAL
GROUP  E LOWER RES, CAP RES, FIS RES, CAP RES, FIS CAPTURE FISSION TRANSPORT NU: INELASTIC Ne2N

1  3I6788*006  0,0000•000  0.6£00+000  0,0000*000  6.0000*000  1,1786.002  6.4024-001  4.1146*080  3,2075  2.3396•000  1.2855•001
2.     24 23 13*006      0,0 0 0 0-*.0.0.9_.0_·_0.0.0.e il.aO._-D+0.0-01*-8-0.0.--0..ILO.Mit*nubI.0 l n A-n n, 5.KZOT-Airl 4.6592*0AE 0.8047 2.Atin*nan n,nfoo.ono
3  113534•006  0,0000•000  0·0000+000  0,0000+800  0,0060+000  7.4028,·002  4.1851-101 5.1286*003 2.6404 2,9857*000 0,0000*000
4: 812085*005  0,0000•000  0.0000+000  0,0000*000  0,0000*000  1.4580•001  2,5095-062  5.8275*080  2,5330  2.4117*000  0.0boo•000

,5:   409.787*005    0-,_O-000•.0-0-L__0-t_0-0.0-0.10-0.0-_0..0-0-00.*0_0-0_-0-*.DOOn•lion    i.%3960.onl    1,p972-Aft:,1    5,ROA940,82    ,.4527    1,A58A•0no    0,fll 00•000
6. 3*0197*005  0,0000•000  0·0000+000  0,0000+800  0,00 0*000  .1.3472.001 0.000 *00 7.2391*000  0.0000  1.4541+000  0.0000-000
7 i*8316•005 0,0000*000 0·OCOO+000 0,0000•800 0,0000•000 1.5064-001 0,0000*00· 8.5080*000 0.0000 1.1536•000 0.0000•000
8   '  111109*On5      0_*_0_0_On.taBB__0_ le12.Ean---0.+.00.0.0.tOAL_b,nn tininno     4.Al06.Opl      11,Quer.:1,1'      1,0017*051     5 .0900      A.50np-Cnl     O.OfOO,009
'9 ' 617379*004 0,0000*000 0,0000*060 0,0000*noo 0,0000•000 .2,3441.001 0,0000*00 1.1471*001 6•0000 4.1948•001 0,0000•000
10  450868*004  0,0000•000  0.0000*000  1,4872'001  0,0000•000  3:3448-001 0.0000•00 1.6096*0gl  g,0000  8.2233•002  0.0B00•000
11 2E4788*004 0,0(100•000 0.00(10*1)80 4,387:11.nnl  0,000.0*Ono d:,A'3-001 0    0, 0 : .o b 2.5619*001 0,0000 0.0000*000 0*or00.000
12 115034*004 0,0000•000 0.0000+060 5,6157,001· 0.0000*000 5.,6157-001 0,0000*00 2.6701•001 Q.0000 0.0000+000 O.OB00•000
13  911188•003  0,0000*008  0.0000•000  6,8077 001  6,0000•009  ·6,8077-001 0.0uu0000 2.7239*081  0.0000  0.0000•000  0,0000•000
14· 4,3074*003.  n.0090*OOA  n.nbnn•000  R,r<Assnnl  Qioono•ono  A,TI65-001  0,9999•0¢   9,7331 061  6,0000  0.0000 000  ·0.0POO•000
15  2;6126.003  3,8534•00*  O.OBOO.066: 3,4360.001  0,0000*000  7.2894.001  0.0000•00'   1.5087•0 1  6.0000  0.0000•000  0,0POO•000
16 2-*0347•003 8,1909-001 0.0000*000 0,0000•000 0,0000*000 8,1909.001 0,0000*00 1.0776*001  0.0000  0.0000•000  0,0300•000
17  1,2341*003.  6,7500•00*  0.0000*000  0,0000•noo  0,oono•000  4,7500-(01  0,0000 ge   5,12'9*093  6,0000  0.0000*000  0.0000-000
18  9#6112*002  8,3725•001  0.0000+000  0,0000*000  0,0000•000  8,3725.001  0,0000*00   1.1011*001  0,0000  0,0000•000  0,0000•000
19  518295*002  9,7361-001  0.0000•000  0,0000*000  0,0000*000  9.7361-001 0,0000*00 1.0601*001  8.0000  0.0000+000  0,0BOO•000
20 217536*(Ir,2__L.*109-n01·  n.09nn*njo nioonn•nno O,00*)0*onp 9,A 709-091     0,90"9.09'       1.0738-091     0,0000     0.000'0 000'     0.01'00*000
21  718893•001  1,0951*000  0.0000*090  0,0000+000  0,0000•000  .1,0951*000 0,00uo•00 9.1791•000 6,0000 0.0000•000 0.0P00•000
22 010000•000 0,0000*000 '0,0000+000 0,0000+000 0.0000*000 1.0951•000 0,0800*00 9.1751•060 0.0000 0,0000•000 0,0B00*000

GROUP E LOWER ..P N.ALPHA ANISEL(J,J)

1. 316788•006  0,0000•000  6.0000*000  0,0000*000
2  2I2313•006  0,0000*000  0·0000+000  0,0000•400
3  1*3534*006  0,0000*OOA  0·Oonn*060  0,000n*nOn
4  812085•005  0,0000•000- 0.0000+000  0,0000•n00
5 4I9787•005· 0,0000•000 0•0000•000 0,0000*noo
6 3*0197*nns n,0000*noM 0. n ofin*n  0 0,0000•non
7  1*8316•005  0,0000•000  0.0600+060  0,0000•000
8  111109•005  0,0000*000  0•0000*000  0,0000•000
9  A,7379*nnd  n,0000*000  0.0000*090  050000*nOO
10  410868*004  0,0000*000  0•0000•000  0,0000•400
11  214788•004  0,0000•000  0.0600*000  0,0000•000
12  1.,n,4.nnd  nionnn.non  9.0000*000  0,0000*noo
13  911188•003  0,0000*00@  0.0000+060  0,0000*000
14  4*3074•003  0,0000*000  0.0000•060  0,0000*1)00
15  216126.onf  0,0000•n80  0.0OOO*000  0,0000•nOO
16  2*0347•003  0,0000•000  0.0000*000: 0,0000•000
17  112341•003  0,0000•000  0,0000-090  0,0000-00018 Ot6112*002 0,onon*non 0·Oonn+000 0,0000-noo
19 5*8295*002 0,0000•000 0,0000•060. 0,0000-000
20  .217536•002  0,0000*000  0•0000•000. 0,0000*000
21. 718893*On__0110.00*088 0·OunO*000 0,0000•noo
22  010000*000  0,0000•000  0,0000*000  9,1751•000

N
-
-



N
INELASTIC SCATTERING.SIGMACK TO KF), K, KF D--'

N
814664-003. 1. 1  1,1014•001  1  2  3.9258.001  1  3  6,d856•001  1  4  5,4903-001  1  5  3,5129.001. 1  6
1,8142.001 1 7 8,·2090-002 1 8 3.4256-002 1 9 1,3605•002 1 10 5,2436-003 1 11 1.98438:03 1 12
714259•004· 1 13 1,·5608•na4 1 44 O,0000•000 1 15 0,  11 n o O.0 0 0     -1.16---0-6.0 0-0-0 -,0-4:'-- -4 1 7 O,0000.300 1 18
0*0000•000 1 *9 0,0000-000 1 20 0.0000•000 1 21 0,0000-000 1 22

238772-002  2  2  2,1943•001  2  3  5.5266-001  2  4  6,8661•001  2  5  5,3902-Out  2  6  3.1644,(01  2  7
115505.001.  2  8  63940•002  2  9  2.7802-002  2 10  1.0912•002  2 11  4.1751-003  2 12  1,5730,003  2 13
5,8712,004  2 )4  0,0080•BOO  0 45  n.nnnn•nnn  2 lA  o.unno•OAR  9 17  0.0000*00°  2 lA  0,0000•000  2 10
0,0000*000  2 20  0,0000•000  2 21  0.0000*000  2 22

BE9812-002 3 3 5;2125•001 3. 4 9.8759,001  3 5 8.2869•001  3 6 3,5124..01  3 7 1,2641.001  3  8
4,8601•002  3 9 1,:9669•002 3 10 7.9414.003 3 11 2,9355•003 3 12 1.0064-003 3 13 4,7387,804 3 14
818341•005  3 15  2,0414•AnS  r tA  0,00no*nOn  1 17  n,onno*090  3 18  ntonoo AL·  3 19  0,0000•:00  3 20
010000•000 3 21 0,0000•000 3 22

..........--I- I.-  .-- ... - * . . . . . . . . . . . . ...

917517-001. 4  4  5,1825•001  4  5  2.9478.001  4  6  3.5605•001  4  7  1.7013-001  4  8  6,2490,002  4  9
2,2473-002 4 to 8,6802-003 4 11 2.8407-003 4 12 8,0340•004 4 13 6,1829...5 4 14 0,0000•COO 4 15
0 0000•000  4 06  0,00nn*Ana  4 17  0,0000•000  4 18  0,bnoo•000  4 19  0,0002  i'  4 20  0,0000*040.-4-21
010000•000 4 22

112417•000 5 5 5,!2435•001 5 6 4.1222-002 5 7 1,3200•002 ·5 8 2,0012-002 5 9 1.1094,202 5 10
4*5325.003. 5 11. 1,7577•003 5 12 6.7151-004 5 13 2,2282•004  5 14 0.0000*000 5 15 0,0000*000 5 16
0,0000•000  5 t7  0.0000•800  9 18  O.Onno•nnn  5 19  n,oono•Onn ;5 90 n.0000+ 9 91 0,0000*900 9 22

J
9.6998,001 6 6 4.:2975-001 6 7 4.7581-(102 6 A 6.168&•0113 6 0 3.0541-·11'3 & 10. 1.12695003.-_6_.11.----_.
3.8640-004 6 12 7,19112•005 6 13 0.0000•000 6 14 0,0000•000 6 15 0,0000*00:1 6 16  0.0000•000  6 17
010000•000  6 £8  0,0000*000  6 19  0.0000+000  6.20  0,cOOO•000  6 21  0,0000*Ju'  6 22

6,5059.001  7  7  4,5247•001  7  8  3.4308-002 '7  9  1,4013•002  7 10  2,1822-003  7 11  0.0000•000  7 12
0,0000*000  7 *3 n,annn•non  7 14 0,0000•,Ono 7 15 0,11000.000    '7  16     0.0004*:on-..7..1,7.-.-0.0%04*000-...7.-18-

Oi0000•000  7 29  0.0000.000  7 20  0.0000•000  7 21. 0,0000+000  7 22

312851 001 8 8 5,1197•001 '8 9 9.9278-003 8 10 4,4862•003 8.11· 2.7637-003 8 12 9,8911,504 8 13
4,4478•004 8 14 0.0000-000 8 15 0.0000*000 8 16 0•OCOO•090 8 17 O.0000•cue 8 18 0.0000*000 8 19
0.0000•000  8 20  0.0000•000  R 91  0-nAnn*nnn  A 22

0.0000•000 9 9 21:8380•Anl o lA 1,2398-Onl 9 11 1,1748•002 .0 12 0,0000.00£ O 13 0,0000*:00 0 14
010000*000  9 $5  0.0000*000  9 16  0.0000•000  9 17  0.0000•060  9 18  0,0000•000  9 19  0.0000*200  9 20
Of0000•000  9 21  0,0000•000  9 22

010000-000 10 10 O.0000*000.10 11 4.4444-002 10 12 2,1947•002 10 13 1.2314-6,2 10 14 2,3830eC 03 10 15
5.20Y4.004 10 16 4'.75<T.004 10 17 9.6878-005 10 18 5,2482•005 10 19 0,0800+009 10 20 0.0000*:00 10 21
0.0000*000 10 22

0,0000•000 11 21  0.0000*000 11 12  0.0000*000 11 13  O.LOOO•060 11 14  0.0000•0J5 11 15  0.0000•000 11 16
010000•000 11 27  0.0000•000 11 18  0.0000*000 11 19  0,:900•060 11 20  0,0000•CO-· 11 21  0,0000•000 11 22

090000*000 12 12  0.0000•000 12 13  0.0000*000 12 14  0,0000•000.12 15  0.0000•060 12 16  0.0000*000 12 17



O,0000-000 12 18 0,0000•000 12 19  0.0000*000 12 20 0,6000*000 12 21  0.0000•u03 12 22

0*0000•000 13 13 0.0000*000 13 14 0.0000*000 13 15 0,0000•000 13 16  0.0000*coe 13 17  8,0000•000 13 18
O,0000•000 13 19  0.0000*000 13 20  0.0000*000 13 21  0,0000*000 13 22

010000•000 14 14  0,0000*000 14 15  0.0000*000 14 16  0,0000•000 14 17  0,0000*006 14 18  0,0000*000 14 19
_D,000[1*0*0_1-4-- 2-[1_.0.. 0-0.050110  14 21 0,0000+Onn 14 92

11910.-0.0.0.00 -15 .19 0_,000.0•.00.0..15._16.-  0...0000*.000   15   17     O.ur,OP•ono   15   lA     n.nono.zi: :···   15   10     8,0000*600   14   2n
0,0000•000 15 21  0,0000*000 15 22

0,0000-000 16 16  0,0000*000 16 17  0.0000*000 16 18  0,6000*000 16 19  0,0000*0·ju 16 20 0.0000*000 16. 21
0,0000•000 16 22

0,0000*000 17 27 0.0000•000 17 18 0.0000*000 17 19 0,6000•000 17 20  0.0000+405 17 21 0,0000•000 17 22

0*0000•000 18 28 0,0000*000 18 19 0.0000+000 18 20 0,6000*060 18 21 0.0000+018 18 22

0.0000*000 19 19 0,0000-000 19 23 0.0000*000 19 21 0.6000•000 19 22

0•0000*000 20 20 0,0000*000 20 21 0.0000*000 20 22

0.0000•000 21 21 0,0000•000 21 22

N
=-
W



N
ELASTIC SCATTERING,SIGMACK TO KF), K, KF -

....                                                                                                4
917760•001 1 1 1.·6853•002 1· 2 0.0000•000 1. 3 0,0000•000 1 4 0,0000*000 1 5 0,0000*000 1 6
0.0000•000  1  7  0,0000*000  1  8  0.0000•000  1  9  0,4000-000  .1 10 0,0000•69; 1 11 O.OCOO•000 1 12
0;0000•000  1' $3  0:0000*800  1·14  n.nOnO+Onn  1'19  n,dEOO•000  1 16  0.0004•:09- 1 17  0.0000•600  1 18
010000•000  1 29  0.0000*000  1 20  0.0000•000  1 21  0.0000•000  1 22

114324.000  2  2  2,5875•002  2  3  0.0000•000  2  4  0.0000•000  2  5  0,0001•000  2  6  0.0200•000  2  7
0*0000•000  2  8  0,0000*000  2  9  0.0000+000  2 10  0,0000•000  2 11  0.0000•00:  2 12  0,0000•000  2 13
010000•000  2 14  0.0000•000  2 19  0,nono•Onn  2 16  0„1000•ODA  2 17  0,onon0.0,0 2 18 -O,0800*COO 2 19
0,0000•000 2 20 0,0000•000 2 21 0.0000+000 2'22

1&6255.000 3  3  2,4822•002  3 4 0.0000*000 3: 5 0,0000*000  3 6 0,0000*000  3 7 0,0000*.00  3  8
0,0000•000  3 9 0.0000*000 3 10 0.0000+000 3 11 0,0000•000 3.12 0.0000+000 3 13 O•0000*:00 3 14
0,0000-000 3 95 0,oono•nno r  1 6 0,00nn*onn 3 17 O,·inno•ofin 3 18 0,On O<•4Ui 9 19 - 0.0000*600  3.20
010000•000  3 21  0,0000•000  3 22

2,3958*000 4 4 4;6045•002 4 5 0.0000+000 4 6 0,GOOD•000 4 7 0,OU00*006 4 8 0.0000*.00 4 9
0,0000•000 4 10 0.0090*800 4 11 0.0000-000 4 12 0,0000•000 4 13 0,0000*OUN 4 14 0.6000-Coo 4 15
0,0000*000  4 16  0,0080•000  4 17  n.nnnO•non  4·IR  n.9nno*orn  4 79  n.onfin*n.,"  A 9-  0.0000*:00.-4 21
010000•000. 4 22

318202•000  5 5 7,7039•802  5 6 O.0000+000  5 7 0,0000*000  5 8 0,0000*20': 5 9 0.0000*200 9 10
0*0000*000 5 21 0,0000*000 5 12 0,0000•000 5 13 0.0000•Ou0 5 14 0,0009•..<r 5 15  0.0000*000  5 16
010000•000 5 *7 n,oonn*Bnc 5 TA 0,0000*Ono S· 19 0,AC99-000  .9 ·20 0,Or00*09'  9 21·-·0.0000*000 ··5··22.--...

5,5531*000  6  6  9,7141.nn2  *  7  0,0000•000  A  A  0,"noo•000  5  9 0,0001...,:- 4    1:  -    0, G O O O a:0 0. -  -6    1 1

0,0000•000 6 1,2 0,0000*000 6 13 0.0000*000 6 14 0,0000•000 6 15 0,0098*0,;  8 16 0,6000+000 6 17000000•000 6 1,8 0,0000-000 6 19 0.0000•000 6 20 0,0000*000 6 21 0.0001}*.,u,  6 22

710991.000  7 7 0,0000*000  7 9 O.0000•Ouo 7 10 0.000:*:.4  7 11 O.0000•300 7 121,0470•001  7 8
O.0000.000 7 15 O.'000.099 7 16 --0-ocon*1.-3-- 7 17- O·rO·000*000 · 7-$8      ··· --·· ·-  - ·- ·- --· „ -n.onoo.non 7 1,1 n,nn6n.000 7 14

010000•000  7 29  0,0000*000  7 20  0.0000•000  7 21  0.:000*000  7 22

818371•000 8 8 1,·3929•001 8 9 0.0000*000 8 10  0.0000•000 8 11 0,0000•0#0 8 12 0.0000*:00 8 13
010000•000 8 *4 0,0000-000 8 15 0.0000•000 8 16 0.:000'000 8 17 0,0000*09 8 18 0.0000*:00 8 19
0,0000*000: 8 20  0,0000*080  A 91 ntonno•non 8 9,

110658•001  9  9  1,5824•Ant  o tn  0,0000*000  0 11  0, 000*09,  '0 12  0,0000•.-   9 13  6,0000•000  0 14
0,0000•000 9 &5 0,0000•000 9 16 0.0000•000  9 17 0.0000•000  9.18 0,0000•60-  9 19 0,0000*000  9 20
010000•000  9 21  0,0000•000  9 22

115340•001 10 10  3,;3955•001 10 11  0.0000-000 10 12  0,0000*000 10 13  0.0006•065 10 14  0,0000•000 10 15
0*noon*Onn  10  BA   n,nonO•800  10  17    0.0000•000  10  le   0.000(•OCC  10.19   0.0000+03.  12  20    0.0000+200  10  21               ---.-----·---··- ------
010000•000 10 22

214912•001; 11 11  2,·6893•801 11- 12  0.0000•000.11 13  0,0000+000 11 14  0.0000•000 11 15  0.0000•200 11 16
010000•000 11 :7 0,0000•000 11 18 0.0000•000 11 19 0,01)00•000 11 20 0,0000*uu: 11 21 0,0000•200 11 22

215822•001.12 I2  3,1705•001 12 13  0.0000*000 12.14  0,0000•000 12 15  0.0000*004 12 16  0,0000*500 12 17



0,0000*000 12 %8  0,0000•000 12·19 0.0000*000 12 20 0,0000*000 1'2:21'  0,0000•006 12 22

216241•001 13 13 3.1743•001.13: 14 0.0000•000 13, 15 0,0000•000 13 16 0,0000•000 13 17 0.0000•000 13 18
0,0000*000 13 29  0.0000*000 13 20  0.0000•000 13· 21 0,0000•000 13 '22

2.6319•001' 14 14  1.,8016•001 14 .15  0.0000•000 14 16  0,0000•000 14 17  0.0000•000.14 18  0,0000•000.14 19
010000*000 14 20 0.0000*000 14.01 0,nonninon 14 02

' 114305•001 15··15  5.;3555•802 14· 16  8.nottn•non 19 17  o.onnt,•Ono 1,8 18  n·OPO,1*400 15 10  0,0000•200 14 '20
0*0000*000.15' 21  0.0000•000 15' 22

9,4606*000 16 16 · 4.'9585•001: 16 17  0.0000*000 16 18  0.0000•000 16 19  0,0000•000 16 20  0,0000•000 16,.21
010000•000 16'·22:'

412175*000 17 Z7'  2.:3542•001.17 18  0.0000•000 17 19  0.0000•000 17 :20  0.0000•000 17 21  0.0000*000 17 22

9,5603•000 18 18  6,1330•001 18 19  0.0000•000 18 20 0.0000•600 18 '21  0.0000•000 18 22

9,4418•000 19 19  1,·2597•001 19 20  0.0000*000 19 21 0,0000•000 19 '22

9*6996•000,20 20  7,1092•002 20 21  0.0000•000 20 22

810753•000  21- 21.  4,·6793•003  21  22

N
-

Un



N
N.2N SCATTERING.SIGMACK TO KF), K, KF -

-    -   .-......   ·.  ....                                                                                                            3
114217•006  1-.1  1;7202•004· 1  2  2.5649-003  1. 3  1.0115•002  1  4  1,8217-002  1  ·5  2.4010,002  1  6
206153-002,  1'  7  201489•002  1  8  1.3505-002  1  9  6,9802•003  1 .10 3,1717-003  1 11 1,3285eo03  1 12
5,2909•004  1 53  2.·5225•084·  4-14  4.757Reon;  1, 14  9,879A•006  1 16  6,0233-406  1' 17  0,6000*000  1 18
0,0000*000  1 29  0,0000•000  1 20  0.0000*000  1 21  0.0000•000  1 '22

050000•000  2  2  0.0000*000  2  3  0.0000•000  2  4  0,0000•000  2 .5  0.00011•000  2  6  8,0000*000  2  7
0,0000•000 2 8 0,0000•000 2 .9 6.0000-000 2'10 0,0000•000 '2.11 0*0000•Oud 2 12 0,0000*000 2 13
0(0000•000  2 *4  0,0000•000  0 45 O.nono•onn 9'16 0,Onno•00,1 ·2 17 0,0(lot•00) 2 18 O,0000*000 219.-
010000•000 2 20 0,0000•000 2'21- 0.0000•000 2 22

090000*000  3 .3  0,0000*000  3  4  0.0000*000  3  5  0.0000•000  3  6  0,0000+OuG  3  7  0.0000•000  .3  8
0,0000*000 3. '9 0,0000*000. 3 10 0.0000•000 3,11 0,0000*000 ,3 12 0,0000+000 3 13 0,0000*000 3 14
Oi0000•000  3: #5 0.0000*000  r 18 n.nnnO*000  3 17-  0,lionn.0(In  3 18  n,noon.ajr,  3 19 0,0000*000  3 90
010000•000  3 21:  0,0000•000  3 ·22

0,0000•000: 4· 4  0.0000•000  4  5'  0.0000•000  4  6  0.0000•000  4  7  0.0000•000  4  8  0.0000•300  4  9
010000•000  4 &0  0:0000•000  4 11  0.0000•000  4 12  0,0000*000  4 13  0,0000+Co:  4 14  0,0000*000  4 15
0,0000•000. 4 *6 O,oonn•Ano  4 47 0,0000•Ono 4 l A 0,0000•Oon .4 19 0,0AO,14090 4 29 0,0000'800 4 21
010000•000  4 22

0*0000•000  5  5  0,0000•000  5  6  0.0000*000  5'  7  0,0000•000  ·5  8  0,0000•00 1  5  9  0.0000•000  5 10
0*0000*000 5 *1 0,0000*000 5'12 0.0000+000 5 13 0,0000•000 ·5 14 0,0000•003 5 15 0,0000*000 5 160*0000•000 5 *7 0:00nninna 4 18 0-nono•nnn 5 10 n,0000*oon .9 20 0,0007*090 5 21 0,0000*000 5 22

040000*000  6  6  0:nonn*naa  A  7  o.nnnO•onn  A  R.  n,Gnnn•ofin  .A  9  n,0000•Ago  6 10  0,0000+200  6 11
0,0000•000  6 M2  0;0000*000  6 13  0.0000•000  6'14  0,0000•000  6 15  0.0000•,10.  6 16  0,0000-600  6 17
010000•000  6 28 0,0000*800 6 19 0.0000*000 6,20  0.0000•000 ·6 21  0.0000•009 6 22

oi0000•000  7 '7  070000*000  7  8  0.0000+000  7 '9  0,0000*000 -7.10  0.0000*000  7 11  0,0000*000  7 12
0.0000*000   7  01.   O,·Onnn*nno   ' 14   0,0000*000    7  15   0:no00*Q' n   7  16   0,0nog*09#    7  17   0.0000*:00    7··18--
0*0000•000  7 19  0.0000•000  7 20  0.0000*000  7 21  0,9000*000  '7:22

010000•000 8 .8 0.0000*000 8 9 0.0000•000 8 10 0,0000*000 ·8 11 0.0000*000 8 12 0.0000•000 8 13
0,0000•000  8 14  0,0000•000  8 15 0.0000•000  8 16 0.0000•000  .8 .17  0.0000-01.  8 18  0.0000•000  8 19
0*0000*000  8 20 0,00nn•Ann R 01 0,00no•Ono R 22

0•0000•000  9 ·9  0,0000•Ann  0 in  0,00004000  0 11  0,6900•Oon  0 12  0,0000-000  0 13  0,0000*200  9 14
020000•000  9 25  0.0000.000  9 16  0.0000.000  9 17  0,6000•000  '9 18  0,0000•00.  9 19  0,0000*000  9 20
010000•000  9 21  0,0000•000  9 22

0*0000•000:10 10  0,·0000*000 10 11  6.0000•000 10 12  0,6000•000 10.13  0.0000•09,  10 14  0.0000*000 10 15
n*0000•nno in *A n,no00*000 10 17. 6.0000 000 10 18 0:li000•000 10 19 0,0000*Ous 1: 20 0.0000*200 10 21
0..00.00•000 10 22

010000*000 11' 11  0,00000000 11 12  0.0000•000 11 13  0,0000*600 11.14  0.0000•048 11 15  0.0000*:00 11 16
010000•000 11 17  0,0000*000 11 18  0.0000*000 11 19  0,0000•000 11 20  0.0000•006 11 21  0.0000*000 11 22

010000-000 12 12  0,0000•000 12 13  5.0000•000 12 14  0,60000800 12 15  0.0000*000 12 16  0.0000*000 12 17



000000*000 12 18  0,0000.000 12 19  0.0000+000 12 20 O.0000•000 12 21 0.020.)•OSE 12 22

--........

0,0000•000 13 13 0,0000-000 13 14 0.0000*000 13 15 0.6000•030 13 16 0.0009*030 13 17 0.0000*300 13 18
0,0000•000 13 19 0,0000•000 13 2 0.0000•000 13 21 O.UO00+000 13 22

010000•000 14 14  0.0000•000 14 15  0.0000+000 14 16  0,,000*000 14 17  0.0000*01,1 14 18  0.0000+000 14 19
_0.8  .   *           -A.:29_...0...0.0.0.00.000.14.-21...  0.00110*On O   14   22

11 019 0-0 0 O P. 1 5   1 5  ·   O. .O O D O•0 0 9   .1.5...1 6   . ..0..00.0 0.*.Cl a 0 .-15 .1 7_ _ 0...9.0.0.Olo n fl.-_13l_i L _-0_. .0-0.0.0, a .).e.. . 1 9 . .l e. .. 4 -.-0 0 )O .* c.0 0- 15.- 2 0- -_ .--- -  -..._- -- --,-
010000•000 15 21  0.0000•000 15 22

090000•000 16 16.. 0,0000•000 16 17  0.0000*000 16 18  0,0000•000 16 19  0.0000•209 16 20  0.0000•000 16 21
0,0000•000 16;:22

0.0000•000 17-17 0,0000*000 17 18 0.0000•000 17.19 0.0000*000 17 29 0.0009*Noe 17 21 0.0000*:00 17 22

010000•000 18 Le 0,0000•000 18 19 0.0000•000 18 20 0,0000*006 18 21 0.0000•00:1 1R 22

0,0000•000 19 19 0,0000*000 19 2. 0.0000•000 19 21 0.0000•000 19 22

0.0000•000 20 20  0.0000•800 20 21  0.0000•000 20 22

0,0000•000 21 21« 0,0000•000 21 22

Iv

-1



t\)
AVERAGE MICROSCOPIC CROSS SECTIONS FOR MATERIAL PU239 ,-'

00
RESOLVED RESOLVED UNRESOLVED UNRESOLVED TOTAL TOTAL

GROUP E LOWER RES, CAP RES, FIS RES, CAP RES, FIS CAPTURE FISSION TRANSPORT     NU INELASTIC N•2N

1: 346788•006 0,0000•000 0.0000+000 0,0000+000 0.0000*000 0.0000*000 1.9539+r 4.3361*00. 3.5786 1.3775+000 1,7654.002
2 2*2313*006 0.0000*oon n.nunn+Ano n,nnnn•qnn o,nn,in*nno 11,nnoo.000 2,4,99+11. 4.6634+00,·.3.2562 1.1975+000 O.OF·00*·00-0---
3  1%3534.006  0,0000•000  0,0000+000 0,0000*400 0,0000+000 4,7382-003 1.9249*82 5.0849*00: 3.1074 1.0383+000 0.0000*000
4 8,2085•005 0,0000*000 0•0000+000 O,0000*000 0.0060*000 4.6765-002 1.7513+S 5•1999+00: 3.0116 8.3285-001 0.0000*000
5 4&9787•005· 0,0000,600_0_Oio.(102:non  Oron•non n,on'in•nfo 9,1081-OnP 1,61RS•:1 5.8992+00. 2.9556 7.4669•001 0.0300*000
.6 3*0197.005 0,0000*000 0.0000•000 0,0000*000 0,00:0•000 1.3562-001 1,9c)7*n- 7.0473•000 2.9228 6,1688•'001 0•OB00*000
7  1*8316*005  0,0000•000  0•0000*ego  0,0000•000 0.0000*000 1.7947-001 1,48*9+ 8.3535*00. 2.9026 4.5814-001 0.0000*000
8 191109*005 n.0003*Don nanrne•ono n,nonn•nnn o,nAt:1.0,10 9,nong.onl._.1.5161+:i:... 1.0242+001 2.8896 3.5932•001 --O,OBOO•OCO
9 617379*004 0,0000•000 0•0000•000 9.2442-002 5.7762•001 2,1895-001 1.5155+1: 1.1799*001 2.8820 2.8799.001 0.0P0O*000

10 410868•004 0,0000•000 0.0000*000 1,93035001 9.1180-091 2.9278-001 1,4768+46 1.2603*001  2.8772  2.4521-001  0,0000*000
11  2114788•004  0.00006.0'08  n,nnnO+i:On  3,1'1523.001 1.0888*ron 3,694g.Onl 1 .All A*.!t:L_ _1.3325+001 2.8745. 2.28449001- .0.0000*000
12. 115034*004 0,0000*000 0•0000*000 4,8933.001 1,3539•000 7,1671-001 1,8393*Oil 1.4257•001  2.8727  2.0480-001  0,0000*000
13 9*1188*003 0,0000•000 0.0000+060 7,4521"001 1,7199+000 9.5197.001 2,0878*00 1.5C26•001 2.8716 1.3694"001 0.0000+000
14  4*3074•003 0.0000*000 n,nnon+nnn 1.1956•000 2.3591+ne,0 1.9610•onn 2, AR94+0=..   1+5964•001.  2.87.09-6..9767,003... 0.00.00*000
15' 216126•003  0,0000•000  0.0000+000  1,8113*000  3,2199•900  1.6885•000 2.9979•05 1.7116*001 2.8705 0.0000+000 0,0000•000
16  210347•003  0,0000•000  0•ODOU+000  2,4891+000  4,1339+000  2.2477•000  3.7473*06   1.A728•001  2.8703  0.0000*000  0.0000*000
17 1,2341•003 0.0000*000 n.or,110+Onn 3,1437+Onn 5,098#*onn 9.An,6.onn 4,4722*(1·  2,00A9*Onl 2,A702 0,nnnO+000_ O..ofloo.+00,G
18  9161126002  0,0000*000  0.0002•000  3,9212*000  6,0834-000  3,6796*000  5.7069-0, 2.2396•001 2.8701 0.0000*000 0.0P00*000
19  918295•002  4,8721-006 '7.9566.004  4,7315•000  7,1932•000  4.0484*000 7.4979•00 2.4603•0 1  2.8701  0.0000*000  0,0B00*00020  2,7536*002  2,1808•00% ·9.,AA,=pol  9,0274*1'Inn  A,AAAR*0(10  7,1A28-000  1,1673.4·1 3,2240•Col 2+8701. -0.0000*000--0.0000•004--21 7*8893*001 8,1002•000 1•3316•001 0,0000*000 0.0000*000 8.3930•000 1.5844*,jul 3.5603•001 2.8700 0.0000+000 0.0000*000
22 0*0000•000 0,0000•000 0.0000*060 0,0000*000 0,00uo*000 8.3930*000 1.5844•:.fl 3.5603•001 2.8703 0.0000*000 0.0000+000

GROUP  E LOWER .,.P N-ALPHA ANISEL(.1,4)

1  316788•006  0,0000•000 ·0•0000*000  0,0000-800
2.- 2,2313•006  0,0000*000  0,0000*000  0,0000*000
3- 113534*nnA O,onnn.non 0-0000*000 0,0000*noo
4  8;2085•605  0,0000-000  0.0000*000: O,0000•000
5  4,9787•005  0,0000*000  0.0000•000  0,0000•000
6 310197*nns n,onnn.non o.ooon*000 0,0000*nno
7  1,8316*005  0,0000*000  0•0000*000  0,0000*000
8 101109•005 0,0000•000 0•0000*000 0,0000•000
9 8*7379*ond n,onnn.non 0.00116*000 0,0900.noo
10  4.0868•004  0,00000000  0.0000•000  0,0000*000
11  214788•004  0,0000*000  0.0000*000  0,0000•000
12  1(#n,4.nn4  n,nonnione  O.0900•900  0,0000•noo
13  911188•003  0,0000•000  0.0000-000  0,0000*000
14  403074•003  0,0000*000  0.0000•090  0.0000•000
15  9;61,6.nnx  o,onon.non  o.oeon.090  0,0900*non
16  210347*003  0,0000•000  0•0000•000  0,0000•000
17  112341*003 ·0,0000•000  0.0000•000  0,0000*000
18  0,8112.nn,  n,nnon.non  0·OonA+000  0,0000*nno
19  5*8295•002  0,0000*000. 0.0000•000  0,0000-000
20  2*7536•002. 0,0000•000 '0•0000•000  0,0000*000
21 7.8803*nnl n,onon.non 0·0000•000  0,0000•noo
22  0*0000*000  0,0000•000  0.0000•060  3,5603+001



INELASTIC SCATTERING•SIGMACK TO KF), K, KF

5*3854-003  1  1  6.3769•002  1  2  2.2635-001  1  3  3.5514•001  1  4  3.2457-001  1  5  2,09755001  1  6
1*0906•001: 1  7  43567•002. 1  8  2.0741•002  1  9  8,2522•003  1 10  3.1838•003  1 11  1,20568003  1 12
4*5136•004 1 13 9.'2970•805 1 14 n.nooo*noo 1 15 o.unne•Ono 1 16 O .noni*fi,in 1 17 0,0000*000 1 18
0¥0000•000 1 19 0,0000•000 1 20 0.0000+000 1 21 0,0000•000 1 22

1,7496-002 2' 2 1;2123•001 2 3 2.7330-001 2 4 3,1301•001 2 5 2.3255-Col 2 6 1.3172m001 2 7
6.3078•002 .2  8. 2.7249•002  2  9  1.1053-002  2 1 0  4,3150•003  2 1 1  1,6456-003  2 1 2  6,1878eu04  2 1 3233068•004 2 *4 0.0000•000 9 15 O.nono•non 2 16 n.onon*Oon 9 17 n,nnoo*,1,10 2 18 0,0000+000 2 19
0,0000•000  2 20.: 0,0000*800  2 21 0.0000+000  2 22

315361•002 3 3 2.3696•001, 3 4 4.0697-001 3 5 2,3567•001 3 6 5.6519-002 3 7 4.0479e002 3 8
1,6369-002  3  9, 6,·3349•003 3 1 0 2.4061-003 3 1 1 9,82886004  3 1 2  2.6703-694  3 1 3  5,7126es05  3 1 4
0,0000•000 31*5 0,00nn•nnn 7 lA 0,00no•Onn 1 17 n, 00O*090  1 18 0,ORUP.1-3. 3 19 O.0000*300 3 20
0*0000•000  3'21:L' 0,0000•000  3 22

&
343531•001 4 4 22090•001 4 5 7.5077-002 4 6 9,8173•002 4 7 4,5932-002 4 8 1,7331,002 4 '9
6*4903-003 4 10 2,4142"003 4 11 8.9423-004 4 12. -3,3034•004 4 13 0.0000*000 4 14 0.0000*000 4 15
0:0000*000 4 *6 0.0 Iino•noo 4 17 0,00no•Onn 4 lA O,enoo•OnA.4 19 O.OPOO.,9' 4 20 040000*000 4 21
Oi0000*000  4 22.

3.7690•001. 5 5' 2.7309•001 5 6 9.0773-002 5 7' 5.8072•003 ,5 8 1.1090oo04 5 9 0,0000*000 5 10
0,0000.000  5 fl 0,0000*000  5 12 0.0000*000 5 13  0.0000•000 9.14 0,0000*000 5 15 O,0000•000 5 16
0;0000•000  5 *7  0.0000•000  4 18  n.nnnO•non  5 10  0.0nnn.OAO :9 20  n.nonn.an.  5 21 O,0000*000 4 22

4,4233•001. 6  6  1.1295•001  6  7  r.n529-n02  6  8  1.8n77•0.2  8  0  R.T817.roj  A to  3,3758.007  6 11
1,1653-003 6 12. 7,·8163•905 6 13 6.6000•000 6 14 0,0000•000 6 15 0.0000*000 6 16 0.0000•000 6 17
0*0000•000  6 18  0,0000•000  6 19 0.0000*000  6 20 0.0000•000  ·6 '21  0.0000•000  6 22

3,5457.001 7 7 9.,$789-002'7 8 2.2070-003 7 9 6,0191•004 7 10 2,7492-004 7 11  1,4706•004  7.12
4*0188-n04 7 13 1,49na•nnd 7 14 0,00nO,000 7 15 0:HOOD•000 7 16 0:onoo-ng„ 7 17 0.0000*COO 7 16
0,0000•000 7 .9'.0.0000•000 7 20 0.0000*000 7 21 0,0000•000 '7 22

2*5555-001  8  8  8:5882-002  8  9  1.6822-002. 8 10  1.0080•003  8 11  5,4884-005  8 12  0.0000•000  8.13
0,0000•000 8 i# 0,0000*900 8 15 0.0000•000 8 16 0,0000*000 8 17 0.0000*000 8 18 0,0000*000 8 19
0,0000•000  8 20  0.0000•Ann  A ,1 0,00no•Onn R 92

2,0754-001: 9  9  6.1237.802  4 10  1.91Ma-On,  9 11  5,1)AA•603  9 12  1,A980-003  0 13  2,9400,004  0 14
040000•000  9 15 0,0000•800 9 16 0.0000*000 9 17 0,0000-000 '9-18 0,0000•000 9 19 8,0000•000 9'20
0*0000•000  9 21  0,0000•000  9 22

li5895•001 10 10 8.·4843•002 10 11  6.0000•000 10' 12  3.3875•004 10.13  9•0983•004.10 14 . 1.6990•004 16 15
0,0000*000 iD *6  0,nonn•nnn 10 47  0,0000•OnO 10 16  0,nooo-OOO 10 19  0,0000-000 10 20  0.0000*000 18'21
0;0000•000 10 22

1*3420•001 11 &1  9,4238•002 11 12  6.0000•000 .11: 13  0,0000*000 11-.14 0.0000•000 it.15  8.0000•000 11 ,16
0,0000•000 11 17   0.0000•000 11 18   6.0000•000 11: 19   0,0000•000 11 ·20   9.0000•000 11 21   8.'0000*000.11· 22

440982•002: 12 12  1.'2668•001 12· 13  3.7138-002.12 14,  0.0005•000 12 15  0.0000•000.12 16  8.0000-000 12.17 t\)
-
\0



I\)
010000•000 12 18  0.0000*000 12 19  0.0000*000 12 20 0,U000.000 12'21 0.0000•Ouo 12 22 N

0

010000*000 13 13  8,0605"002 13 14  3.5310-002 13 15  9,6182•003 13.16  1.0330-002.13 17  1,07109003 13 18
Oi0000•000 13 19 0,0000•000 13 20 0.0000•000 13 21  0,0000*000 13 '22

010000-000 14 14  0,0000.000 14 15  0.0000*000 14 16  0.0000•000 14 17  1.8532-003 14 18  3,2991 003 14 19
1,4916-003 14 20 3.,3282.An4 14 91 o.nnnn*nnn 44 22

0,0000•000 15 *5 0.0000*000 19 16 n.noon•000 15'17 0.0nnn•ono 1,5 18 n.nofin•BA·-· 14 19 6,0060•,00 14 Po
010000•000 15 21 0,0000•000 15 22

0,00004000 16 16  0,0000•000 16 17  0.0000*000 16 18  0.0000*600 16 19  0.0000•Coe 16 20  0.0000*COO 16 21
0,0000•000 16 22

010000*000 17 57  0,0060•000 17 18  0.0000•000 17 19  0,0000-000 17 20  0,0000•009 17 21  0,0000*000 17 22

010000*000 18 *8  0.0000•000 18 19  0.0000+000 18 20  0,0000•000 18 21  0,0000•009 18 22

0*0000•000 19  9  0,0000•000 19 20  0.0000•000 19 21  0,0000•600 19 22

010000•000 20 20 0,0000•000 20 21 0.0000*000 20 22:

0,0000*000 21 21  0,0000•000 21 22



1

ELASTIC SCATTERING-SIGMACK 70 KF). K, KF

917128-001  1  1  1.6196-002  1  2  0.0000+000  .1  3  0.0000*00:  1  4  0.0000*:1)0  1  5  0.0000+200  1  6
0•0000•000  1 7 0,0000-000  1 8 0.0000•000  1 9 0.6000*000 1 1C 0.0006*60· 1 11 0•0000*000 . 1 12
010-000•000    1 13 0,0000*000    1.14.  _0.0000.•00.0..1-_15.-0 ..,1.0%u*.0.00_-1__16_--0...0.0-0.,-1*·},u--_. .1-1.-7--.0,0000+200    1  18
010000•000  1 19  0,0000*000  1 20 0.0000-000 1 21 0.0000-000 1 22

1,4299•000 2 2 2,6120"002 2 3 0.0000+000 2 4 0.0000•060 2 5 0.0000•-O  2 6 0,0000+SOO 2 7
0.0000•000  2 8 0,0000*800  2 9 0.0000*000 2 10 0,0000*060 2 11 0 00000.9 / 2 12 0,0000+000 2 13

li-0.9-00•000.::_.2  14     0,0000*.800  - 2...15.....0..0.000*00.0-   2  -16_- -0,_W.000•-0.:L.0.--2-17_0-; O-311.D.*26.1....2._18-...0...0000+000     2  1.9
0,0000.000 2 20 0.0000•000 2 21 0.0000*000 2 22

210819•000 3 3 3.:5845•002 3 4 0.0000•000 3 5 0,0000*OOC 3 6 0,0000•00': 3 7 0.0000+000 3 8
0,0000•000  3 9 0,0000-000 3 10 0,0000+000 3 11 0,0800*000 3 12 0.0000•,3. 3 13 0.0000*:00 3 14
Ol0000•000  3  5  0,0000*800  T 16  n.nnnO•non  3 17  n,unnr•O,u  .3 48  n.noon*.:,   3 19  0,0000*-00  3 20
0,0000•000 3 21: 0.0000•000 3 22

2,5227•000  4  4  4,6275•002  4  5  0.0000*000  4  6  0.6000•000  4  7  0,0000+300  4  8  0.0000*ZOO  4  9
0,0000•000 4 10 0,0000-000 4 11 0.0000*000 4 12 0.#000•020 -4 13 0,0000*FJO 4 14 0.0000*000 4 15
010000•000  4 16  0.0000•000  4 17  O.nnnO+Onn  4 1R  0,(000*OOn  4 19  0,On@0*633  & 20  0,0000*100  4 21
0.0000•000  4 22

3,3771•000 5 5 6,5704•802 5 6 0.0000*000  5  7  0,0000•000  5  8  0.00 08*'00  5  9  0,0000+:00  5 10
0,0000*000 5 11 0,0000-000 5 12 0.0000+000 5 13 0,6000•000 5 14 0,0000*CJ: 5 15 0,0000*200 5 16
0,0000•000 5 17 0,0000•800 s 18 0,nnnO•Onn 5 19 n,i;Ann•O.r  5 90 0,Ono,•29 5 21 0.0000*000 5 22

4,7133•000  6  6  8.0705•On2  A  7  0-nono*nnn  6  A  n.i,nnn.O,wn  A  9  0 -On06*A) '  A 10  0,0002•ZOO  6 11
0,0000•000 6 /2 0,0000-000 6 13 0.0000+000 6 14 0.0000.000  6 15 0.0000•000 6 16 0.0000+000 6 17
0,0000•000 6 28 0,0000•000 6 19 0.0000*000 6 20 0,0000•000 6 21 0.0000*00:· 6 22

611400•000 7 7 9,5040•002 7 8 0.0000-000 7 9 0.1,000•600 7 10 0.0000+01  7 11 0,0000*300 7 12
0,0000•nOD  7 1X o.nonn•nnn 7 14 0,0000*000 7 15 0,1.000•000 ' 16 0,0/lo.. 7 17 0.0000*:00 7 18
OI0000•000  7 19  0,0000•000  7 20  0.0000*000  7 21  0,-000*000  7 22

810340•000 8 8 1,'2377•001 8 9 0.0000+000 8 10 0,0000•000 8 11 0,0000*006 8 12 0,0000*000 8 13
010000•000 8 24 0,0000•000 8 15 6.0000•000 8 16 0,u000•000 8 17 0,0000•60: 8 18 0,0000+200 8 19
030000*000  8 20 o.oono•Ann A 91 0,00no•Onn R 27

916347•000  9  9  1.4195•Ant  0 10  6,00no*nnn  9 11  0, noo*OOn  0 12  0,0060,000  9 13  6,0000*COO  9 14
0,0000•000 9 LS 0,0000•000 9 16 0.0000-000 9 17  0,0000*000  9 18 0.0000*005 9 19 O.0000*000 9 20
0,0000.000 9 21 0,0000•000  9 22

1*0424.001 10 10 1:6450-801 10 11 0.0000•000 10 12 0,0000*000 10 13 6.0000-03,} itt 14 0,0000*300 10 15
nionon.nno in *6 n,nnon•000 10 17 0.0000*000 10 16 0,0000•000 10 19  0.0000+Ove 10 20 0.0000+300 10 21
0,0000•000 10 22

110996•001 11 11. 1.1860•001 11 12 0.0000•000 11.13 0,lto00•000 11 14 0.0000•ove 11 15 0.0000*000 11 16
0,0000•000 11 :7  0,0000•000 11 18  0.0000•000 11: 19 0,0000•000 112b 0.0000•Go: 11 21  0,0000-000 11 22

111366•001 12 12  1,;3896•001: 12 13 0.0000•000 12 14 0,0000•000 12 15  0,0000-000 12 16  0,0000*000.12 17 tv
N
D-•



N030000*000 12 18  0,0000•600 12 19  0.0000•000 12 20 0,.000•000 12 21 0.0000*009 12 22                                         N
N

1.1707•001. 13 13 1,4228•001 13 14  0.0000*000 13 15  0,5000•000 13 16  0,0000-,jo= 13 17 . 0,0000*600.13 18
040000•000 13 19  0,0000•000 13 20 0.0000*000 13 21 0,-900•000 13 22

112126.001 14 14 8,4105•802 14 15 0.0000*000 14.16 0..000•000 14 17 0,0000·•do,) 14 18 0,0000*000 14.19
0•0000•000 14 20 0,Onan•Ann iA ,1 0,nonobonn 14 22

1,2317-2901  15  15    5,·2516•002.15.11_ _O.. 00-0-0.*Dfli_li_il.--0,1: nnn•61,0   1,5  1 R     n,nonn. ;,t :   18  10     0,0000•000   15  '0
010000•000 15 21 0,0000*000 15 22

1,2354-001 16 16 3.'7831o001 16 17 0.0000•000 16 18 0,0000•000 16 19 0,0000•80,; 16 22 0,0000*000.16 21
0,0000•000 16 22

112624•001 17 17 1.8997•001 17 18 0.0000*000 17 19 0,0000*000 17 26 0.0000•C.): 17 21 0,0000*:00 17 22

1*2623•001 18 18 3,8654•001 18 19 0.0000•000 18 20 0,)000•000 18 21 0,0000-009 18 22

1,2922•001 19 19  1,3486•001 19 20  0.0000*000 19 21  0,6800*000 19 22

113329•001 20 20  5,4575•002 20 21  0.0000•000 20 22

1,1358•001 21 21  7,7771•003 21 22



N.2N SCATTERING-SIGMACK TO KF), K. KF

1,8*86-004  1  1  1.4004•003  1  2  3.6722-003  1  3  4,6582.003  1  4  3.6984-003  1  5  2.1847e.03  1  6
1,0739.003  1 7 4,'7144-004 1 8  1.9313-004  1 9 7,5847•005 1 10 2.9633-405 1 11 1,0941-205 1 12
4.0842.006 1 13· 3.1125•008 1.· 14 0.0000*000 1'15 O.uoon•ntio 1 1A O.n e f r O+1 1' : ,1 1 17 0.4;no*:·On 1 18
030000•000  1 )9  0.0000*000  1 20 0.0000+000 1 21 0,0000•000 1 22

0*0000•000 2' 2 0,0000*000 2 3 0.0000+000 2 4 0,6000•000 '2 5 0,0000+11::' 2 6 0.0200+000 2 7
0,0000•000 2 8 0.0000*000 2 9 0.0000+000 2'10 0 .u000*000 -2 11 0,0000+On.:  2 12 0,0000+000 2 130;·0000•000   2  24   0,0000*000   2  15   O.no00*000   2  16   0.linon•nuo   ·2  17   (1.nong*n.i,z   o  la   0.0000*000..2-.19._..
Op0000•000  2 20  0.0000*000  2 21  0.0000+000  2.22

0*0000*000 3 3 0,0000•000· 3 4 0.0000+000 3 5 0.0000•000 3 6 0,0001+30,·. 3 7 0.0000+000 3 8
0*0000•000  3  9  0.0000*000 .3 10 0.0000*000 3 11 0,0000•000 3 12 0,OOUD*u,3,- 3 13· 0.0000+.00 3 14
010000*000    3  1,5  ·  0,0000•000    7  18    0·nono•onn    3  17    0„inon•001    3  18    n,06('·'+ ''      3.19--.0..0:00*JOO---3-20...-
Oi0000•000  3 21 · 0,0000*000  3 22

0,0000•000 4 4 0,0000*000 4 5 0.0000+000 4 6 0.0000*000 .4 7 0.000(,+Ou·, 4 8 0,0300*000 4 9
0,0000.000. 4 10 0,0000-000 4 11 0.0000*000 4 12 0,U000*009 4 13 O.0600*06:  4 14 000:00*'00 4 15
   .0222.9---4-.16__.0.* 0 0.0-010..0 0_._ A_. 1 Z_-0,..0.0.0.0.4-0 0 0_..4-  1 8 _ ...0. ..li-0-0.0.4..0 0.0. ... . .4.- .1 9... .. ..0. . 0 0.0 0 + il u. .  .. . .4 ...2 C. . .  -  0.. .0 0 0 0 -* L O O .    . 4. .  2 1 .
0*0000+000 4 22

0,0000*000 5 5 0,0000*000 5' 6 0.0000+000 5. 7 O.li000*060 5 8 0.0000+00,1 5 9 0.0800+SOO 5 10
0,0000•000 5 11 0.0000*000 5 12 0.0000+000 5 13 0,0900-006 5 14 0.0000+06 ' 5' 15 0.0000+COO 5 16
Di00OO.t.D. Q.fl __.1._1: 7  .__ DI_. 0.D.0 O P. 0 0.5...5.1 8_..O.. .0 0.00.to 0.0__...5-11 .._0., -D.!1 0.0.* 0 0 11_  .  5. ...2 c..... O....O.0 ) 3 *. 0 .. . ... ..-5 . -2.1. .... .O,0:00*.0.0 0...  5  . .2 2.

0.0000•000 6 6 0.0000•000 ..8 7 Ii.nnon*nno 6 8 0.(iont)*noo 8 0 n.nfi,it,+·:,1.· 4 1.  8.CCOO,ZOO.  6.11 .
0,0000•000 6 t2 0,0000•000 6 13 0.0000+000 ·6 14 0,0000•000 6 15 0.0000*00.' 6 16 0,0000+000 6 17
0<0000•000 -6 te 0,0000*0.00 6 19. 0.0000+000 6 20 0,1 00e•000 6.21 0.0000+9:' 6 22

010000*000 ,7 .7  0.0000•000  7  8·  0.0000*000  7  9  0,6000•000  7 10  0,0000+,u,  7 11  0.0000+600  7 12
.a.8-f n.Q,10-GD_..L.61..2+LOOO.taaO.....11-1-4-*.40-04*,0.0-0---1 .1.5.--O.,-1.4(8*000-:7--1.6..·-·0·,0.0-0 0-6 u·:.+ -·-7···-17---·0,000 0,•-0 0 0-·· · ·7-1 8· ··-
010000*000 7 19. 0,0000-000 7 20 0.0000+000 7 21 0,0000*000  7 22

010000-000 ·8 8 0,0000.000 8 9 0.0000*000 8·10 0.0000•000 8 11 0.00u.,+Ct.' 8 12 0.0000+:00 8 13
010000•000 ·8 24 0,0000•000 8 15 0.0000*000 8 16 0,0000•000 8 17 0.0000•0.,5 8 18 0,0000+000··8 19
0.0000•000 8 Yn o,noon•nnn R·91 0,0000*Ono A 22

030000•686 9 9 0,0nnn•nno o lr O,0000+Onn 911 n, +:400•O0n 9 12 0,OP90.09 9-13....0..0000+200.-9.-·14.-·-

010000•000 9-25 0,0000•000 9'16 0,0000+000 9 17 0.0000•000 9 18 0.0000*90' 9 19 0,0000*:00 9 20
010000*000 9 21 0,0000-000 9 22

000000*000 10 LO  0.0000*000 10 11  0.0000*000 10 12  0,0000*000 10 13  0,0000+00  10 14  0.0000+ 00 10 15
-0.*-0.0.OIL*.0-0-0-1-CL_lA_-0....O.0.0.0.10.0.0.-10_11-0...80-00*·00.0.-·10-1.8»--0.0.1,-11-04*-00.0-1-0-19.--O·,0-0·GO-•·0 u  '·1 4··· 20    ·-0,·0 0·00+ 9.0 0· ·1 0 --21-  ·-·
030000•000 10·22

0*0000+000 11 11  0,0000*000 11 12  0.0000*000 11.13  0.:000•000 11 14  0,0000+00p 11 15  6.GOOD+ZOO 11 16
010000*000 11: 17 0,0000*000 11 18  0,0000•000 11:19 0,0000•000 11 20.  0.0000*03. 11 21  0.0000*000 11 22

010000*000 12 12 0,0000*000 12 13 0.0000*000 12 14 0,0000*060 12 15 0,0000+ODN 12.16 0.0000+300 12 17 N
N
LO



0100000000 12 %8 0,0000•000 12' 19  0.0000•000 12 20 0,0000•000 .12:21  0,0000*00il 12 22 t\.)
N

4.

060000*000 13 13 0,0000•000 13 14 0.0000-000 13 15 0,0000•000 13 16 0.0000*Oup 13 17 0.0000•COO 13.18
010000•000 13 19 -0,0000*000 13 20 0.0000-000 13 21 0,0000•000 13 22

0,0000*000 14 14 0,0000•000 14 15 0.0000•000 14 16 0.0000•000 14 17 0.0000•001; 14 18 0.0000*300 14 19
n.oono.nno 14 Fn 0,Annn•nnn id 21 0,0000*000 14 22

0.0000•000 15 15 0.0000•000 15 16 n,nnoo•non 15 17' Ofonnp•onn 1:5 18 n,nnon."In.1 14 19  0,0000-000 14 90
010000•000 15 21  0,0000•000 15 22

010000-000 16 t6 0,0000•800 16 17 0.0000*000 16 18 0,0000•000 16.19 0.0009•006 16 20. 0.0000•000 16 21
000000•000 16 22

030000•000 17 27  0,0000•800 17 18  0.0000•000 17 19  0,0000•000 17 20  0,0000•008 17 21  0.0000•:00-17 22

000000•000 18 18 0,0000*000 18 19 0.0000*000 18 20 0,0000•000 18 21· 0,0000•00} 18 22

030000•000 19 19 0,0000•000 19 20 0.0000*000 19 21 0,0000•000 19 22

Ok0000•000 20 20  0,0000•000 20 21  0.0000*000 20 22

010000•000 21 21  0,0000•000 21-22



AVERAGE MICROSCOPIC CROSS SECTIONS FOR MATERIAL PU24

RESOLVED RESOLVED UNRESOLVED UNRESOLVED TOTAL TOTAL
GROUp E LOWER RES, CAP RES. FIS RES, CAP RES, FIS CAPTURE FISSION TRANSPORT     NU INELASTIC N•2N

1  3,6788.006  0,0000*000  0.6<0,+COO  0,0000+000  0.00.0+000  1.3294-002 1.6151*0  4.3353*000 3,5243 1.6948*000 4,3574.002
2       2 6 2 3 13 *9 0.6._. .9.JOiD *_0.0 0. .0. .0.6 6 0*u.0 0.   ..0 .0 0 0 0* (1 0 0.0.D O B 0.* 0.U O--.3..3 7-8 3,0.0.2.-..1...6 891.*.1,. :--..     4 ..7,89 6.* 0*:- -- 3.. 23 9 0 -- -1.. 5 84 5 *.0 0 0.- --O.,0.B O 0-* 090_.- -
3 ..1<3534•006  0,0000•0'00  0•GOUS-000  0,0000*000 0,0000*Ouo 7.8896-002 1,5608*,4 5.2514*000 3,1012 1.4833*000 0.0F00*000
4 802085•005 0,0000•000 0•0(00•000 0,0000•000 0,00,0+000 1.6701-001 1.4224*0,1 5.2556*063 3.0097 9.5672-001 0.0BOO+000

_15_14;.9.68.7*005 0,0 0 0 0*0 0 0.    0.0 et: 6+0 0 0. . .0,0 0 0 0*0 0 0.     0,0 020.* O 0-0- -_ 1. 64Eis=.0-0 1.... 7...2775•.t_L 1-.-5 . 8516*.0 54,·-2...9·57.1....1.. 0870,000--4.-011·00•OOO--
6  3,0i97•005  0,0000•000  o.uoot+000  0.0000+NOO  0.00.0•000  1.6387-001  2.3_53-0i,1  6.9983+06&  2.9242  1.1862*000  0.0000*000
7  1*8316.005  0,0000•000  0.6cot+200  0,0000*900  0,OCio*000  1.8724-001  1,1322-·rl  8.4056+0*3  2.9029  9.9844·'001  0.0Boo•000
8      .1.1 1 0 9•0 OL-£-a-0.0.0 0 9..OD.0..  _.0., O c U.C.t 0 00.....0 ..0.00.0.t.Gft 0. ...0. 0.0 '..0*0 0.0-...2+211£..o.al.-8 ..49 .3 -.-.:14: 2.--  1.0 4 6 2*0 0 1 ---2.. 889.6.---Z..02.0 8.<0.01---a.-040-0 *40 0-· ·,-
9  61.7379•004  0,0000•000  0•0000+000 0,0000+GOO 0.0060*OUO 2.9221-001 8.1947-:·;,2 1.1332*001 2.8819 2.7807.001 0.0BOO•000

10- 460868•004 0,0000•000 0•OLOC+000 0,0000+000 0.0000•000 4.0481-001 9.9554-,·:2 1.2513*001 2.8771 1.5518=002 0.01100*000
11 214788•004 0.0 0 0 0*0 0 0 n.f i r f i r*n o o      4,915.2111.al_..9..35.16...0.02-_-5.1165s 001-1 0 0-54 5.vt:21 --1.361.7.+ 0.01_.-2.81.45--0..00.0.0 *.0 Go---0,40.0.0.*004-
12 1,5034•004 .0,0000•000 0.0000*000 6,8296.001 1.0582-001 6.8296-001 1.6582-C';1 1.4395*001 2.8727 0.0000•000 0*OBOO•000
13 9,1188.003 0,0000•000 0.0000+000 8,5903.1'01 1,0457-001 8.5903-001 1,0457-t.*.1 1.5159+061 2.8716 0.0000•000 0.0000*000
1 4  ' 4,3 0 7 4.3-0 3 0,0 0 0 0•0 0 0 0•C, ·0 0*0 0 1 1        1.1 2 7 0•O O F_ . _9 .A2.11.£.01_1. 1271*C O.fl... ...9...621321  .:-2_..-1.54 15.t.Oj 1-  2,.87.09_.    0 ..a[10 010.0.0....0.-0.flOD * 0.0.CL_ _
15 '2,6126.003 0,0000•000 0•0(00*000 1,5049*1100 8,3514-C 02 1.5049*000 8.3514-:02 1.8£81+091 2.8705 0.0000*000 0.0000*000
16  2,0347•003  0,0000•000  0•6:99•000  1,9592+1100  7,3793-002 1.9592+000 7,3793-1 '2 2.0014*001 2.8703 0.0000*000 0,0000*000
1 7       1 r2 3.-410-2 -43. .. _D.,-0 50.910 .0 0.. .. . 0 .• .0 .li u e.*_G [1 [1._. 2.  4 4 6 2-0.0 0.0 _ . 6 . 1814.e G O.2_-2.. A 4 6.2* 0 -0.0 . ..  _6.*18 u.e.B.£12   . .2 . 1 6 0-9 * 0.01 . ._.24 .8.102_-0...0.0.0% 0 0.0.0.--- 0.-0.1LO D,-0 -0-2.- -
18 906112•002 0,0000-000 0•6(00+000  3,0533•000  6.2837-002  3.0533-000  6.2837-·u2  2.3526+001  2.8701  0.0000+000  0.0000*000
19 5,8295•002 7,5062-001 0.0002*000 2,8426+000 4.7737-002 3.5932+000 5.9864-:".2 2.1628+001 2.8701 0.0000+000 0.0300+000
20 2,7536•002 5.0394*000 neill:nc•1,00 n,nonn•nnn n,nnt:n•Bi·0 5.n3 4*Onn 4,72Af-"'0  1:6101+001 2.A701 n.onng+Obo  n.nnoo•000
21  718893.001  7,9174•000  1•4475•007  0.0000+1100  0.00(,8*000  7.9174*000  5.3.34-11:2  1.9359-081  2.8700  0.0000*200  0.01100•00.0
22 080000*000 0,0000*008 0•GOOD•000 0,0000•400 0,0000*000 7.9174•000 5.3034-:102 1.9359+061 2.8700 0.0000*000 0.0000*000

' GROUP E LOWER    ' A-P N-ALPHA ANISEL(J,J)

1  3.6788*006 '0,0000•000 0.6000*boo 0,0000*000
2 2,2313*006 0,0000*000/ 0.0000*000 0,0000+000
3  .1,3534*006  0,0000•000  n.ninD•roo  n,nonn•non
4  802085•005  0,0000•000  0.0000*u00  0,0000*000
5  4*9787•005 0,0000•000 0•0009+000 0,0000•000
6 350197*005 0.0000*000 n.fiAPS+finn n,nonn+non
7 118316•005-·0,0000•000 0•0000*000 0,0000*000
8 111109•005 0,.0000•000 0•6000*000. 0.0000+000
9  6.7379*004 0,0000•000 n.nof'fi.(,00 n,nono*nnn

10  4*0868*004  0,0000-000  0,0600•000. 0,0000*000
11  2.4788*004  0,0000•000  0•0000•000  0,0000+000
12 115034*004 n.0000*008 n.notin*i,00 n,nnnn•nnn
13  9,1188•003  0,0000•000  0•0000*000  0,0000*n00
14 4,3074.003. 0,0000•000 0•0000*000 0,0000*000
15  216126•003 0,00%0*OOA O.0,no•000  0:oono•non
16  210347•003  0,0000•006  0.0000*000  0,0000*900
17  1*2341•003  0,0000•000  0•0000•000  0,0000+000
18 O.h112*no, nlonnn.non 0.0000*000  080000*noo
19·..5*8295•002  0,0000•000  0.0000•000  0,0000*000

120 .2,7536•002 0,0000•000 0.0000*000 0,0000*000
21 7*8893*001 O,0000.non O.Oonn*000 n,0000*noo
22  410000•000  0,0000*000  0.0000*000  1,9359*001

[v
N
Ul



NINELASTIC SCATTERING,SIGMACK TO KF), Ki KF                                                  N
516292•003  1  1  7.1746-002  1  2  2.6747-001  1  3  4.3365•001  1 4 4.0486-6·ul  1 5 2,6519,C 01  1  6113905•001 1 7 6,3524•002 1 8 2.6666-002 1 9 1,v630•002 1 10 4,1060-ti!3 1 11 1,5559,C03 1 12
51*21*91Q.L.1_1.3.-1.'2148100*  .   1-14.- -0 .0 0 0 0*0 0 0.      1  . 15.---0...LO 0 0* #.0  . .-1 .-16.. . 0.4 0-a-)1*.0 u:".... ..1.-17- - .0,0 0 00.*-0 0 0----1- -18-
010000•000 1 19 0,0000•000 1 29 O.0000*000 1 21 O.:000•000 1 22

137069-002  2  2  1,3780•001  2  3  3.4143-001  2 4 4,1731•001 2 5  3.2356-0.1  2  6  1,8832ec01  2  7
9*1724.002  2  8  4.0041•002  2  9  1.6347-002  2 10 6,4C64•003 2 11 2.4491-lu3 2 12 9.2223e604 2 13
-n19*1190.Qi _.._2_14-_.0.50 0.0 03.0.0 Q... 2--15 -„.0 . 0000•0 0 0     2.16 .  .0.. CC Oa*.00 0 .  . 2...11.. .0.-O-0 00 •1.4 -.  2..18-   0...0 CO 0*6·OO.....2--19--
0*0000*000  2 20  0,0000•000  2 21  0.0000•000  2 22

411372-002  3  3  2,5424•001  3  4  5.3396-001  3  5  3,6279•001  3 6 1.3218-001 3 7  8.5686-.02  3  8
412*11-002  3  9  1,8238-002  3 10  7.7006•003  3 11  3,147e•003  3 12  1,1619-i.3  3 13  5,4572,004  3 14
110157•004      3.  B5      2,3459•085      3   1#       0.0000*-.OB ....3_17.._-0.. i,2.0.0.68£11.--_3.18.....0+Of-*3•1,4,-6....3..19..0.0000*000-  ..3.20.---
010000•000  3 21  0,0000•000  3 22

-----.                         -

3*8907•001. 4 4 :2,2848•001 4 5 1.5912-001- 4 6 1.2148 001 -/ -7 -3,0056-002 4 8 1,0379•002 4 9
4,6675•003  4 10  2,2586•003  4 11  8.3089-004  4 12  3,05670004  4 13 6,9994-»05 4 14 O,0000*000 4 15
010000*000 4 16 Q.a.00.0*000_.._4_17.-0.0000*nnn 4 ta O.:iont'*01'8 4 49 n,Onfin.,·:· d 9- O,0000*:00 d 91
0,0000•000  4 22

6,8828•001  5  5  3,3849-001  5  6  3.4747-002  5  7  1,7476•002  5  8  5,9196-013  5  9  1.21058003  5 10
6*0503-004  5 11  2,3642•004  5 12  0.0000•000  5 13  0,6000•000  5.14  0.0000*,01  5 15  0.0000+600  5 16
1-0**0-D___9:_11_...0,.0.0.0.0.1.0.00....5 -18.....11*50.00_*.0-0.0._5_.19.    0,;,non-on:1    .9  90     0,020- *r,i·     9 21 0,0000*200     5  92

7,9035-001     6  ..L.3 .5_9.43.9001..6    .7..   2..9.5.40: 002...6.....8.. A.76.7.5,021_-L...9-1+745.3,30.3.....bl --·3+8517,004.-6 -11-...
O,0000•000 6 12 0,0000*000 6 13 0•0000+000 6 14 0..600•000 6 15 0.0000•Gui 6 16  0,0000*:00  6 17
0,00000000  6 18  0,0000*000  6 19  0.0000+000  6 20 0..'000•080 6 21 0.0009•.u: 6 22

5.7638-001  7  7  3.8314•001  7  8  2.8034-002. 7  9 .1,6879•002 .7 to  0.0000•001  7 11  0.0000+000  7 12
141£00*nD£-7._13 ..    0,0 0 0 0•0 0 0.     7.  14     0.0 0 0 0*0 00_.   Z.  15  ...0.11 coe*OG.L..1-16--.0...0116-4.444.-3- 12.-4., 0,0 0 0• 040.....3.-1.8.·····
0,0000•000 7 19 0,0000-000 7 2. 0.0000+000 7 21 0,6000*OUS 7 22

2,9624•001  8  8  3,9703 001  8  9  1.2882-004· 8 10  5,6798•003--Clt---2,6i 32-,tu  -A i26,9436•CO4  -8 -13
2,8840-004 8 14 0,0000*000 8 15 0.0000•000 8 16 0,0000•000 8 17 0,0000•022 8 18 0.0000*SOO 8 19
Ai12.0.9.t.QQL .6...2.0...0.0000•000._.8.21-   n.onno*Onn    A  9,

14-11Zlk -J__. 9.-.9  .2,0805-001  .9.10    A,?020.00'    9  11    7,9, 6.004    9  12    0,0 'fin.BJ<     0  13    0,0000•000    0  14
0,0000*000  9 15  0,0000.000  9 16 ' 0.0000+000  9 17  0,0000•000  9 18  0,00(9-6.,1  9 19 0,0000*COO  9 20
0*.0000*000  9 21. 0,0000•000  9 22

0,0000-000 10 10  0,0000•000 10 11  1.2849-002 10 12  2,1269•003 10 13  5.4259-6.4 10 14  0.0000*000 10 15
-Il+OLDD*.000_10.16. -0,0000*000 10 17--0.0000•000 10 18 0,fleoo.oue 10 19 0,0000-C·.f 1': 2:  0.0000*cOO lo 21
010000*000 10 22

010000•000 11 11 0,0000•000 11 12 0,0000*000 il 13 4,·000•000 11 14 0,0000*CDC 11 15 0,0000•000 11 16
010000•000 11 17 0,0000*000 11 18 0.0000*000 11 19 0,L000*000 11 20 0,00uO+005 11 21 0,0000+600 11 22

010000•000 12 12  0,0000*000 12 13  0.0000*000 12 14  0,0000•000 12 15  0.0000*00; 12 16 -0,0000*COO 12 17

=\



010000*000 12 £8 0,0000•000 12 19 0.0000•000 12:20 0,0000*000 12 21· 0,0000*000 12 22

0,0000•000-13 13 0,0000*000 13 14 0.0000*000 13:15· 0,0000•600 13 16· 0,0000+002 13 17 8.0000+000 13.18
0*0000•000 13 19;  0,0000•000 13 20  0.0000*000 13.21  0,0006•000 13 22

0*00000000 14.*4 0,0000*000 14·15 0.0000*000 14·16 0,0000•000 14 17 0.0000*Ods 14 18 6,0000+COO 14 19
060000•000.14 20  0.0000•ABO 14.21  A,nnnn*non 14 22

0,0000•000 £5· 15'  0.0000•000 15·16  n.nnon•800 15 17  0.6nnn•nno 1,5 1R  n,norn+Ap,· ic 10  8,0000*000 15 PO
010000*000 15· 21'  0,0000•000 15 22

010000-200 16 i6  0,0000*000 16 17  0.0000.000 16 18  0,0000•000 16.19  0.0000*000 16 20  0,0000*000 16 21
010000•000 16 22

010Q00+000 17 17 0,0000•000 17'18 0.0000•000 17 19 0,0000*000 17 20 0,0000*60(. 17"21 6.0000•600.17 22.

0I0000*000 18: $8  0,0000*000 18 19  0.0000*000 18 20  0,(000•000 18 21  0.0900•eor 18 22

010000*000 19 29 0,0000*000 19 20 0,0000*000 19 21 0,0800•000 19 22

030000*000 20 20  0,0000•000 20 21  0.0000*000 20 22

0*0000•000 21 21  0,0000•000 21 22

tv
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ELASTIC, SCATTERING.SIGMACK 70 KF), K. KF
00

9,5213•001 1 .1 1,·6439•002 1' 2 0.0000•000 1' 3. 0,0000•000 1 4 0.0000•000 1 5· 0,0000*:00 1 6
0,0000•000  1  7  0,0000*000  1  8  0.0000•000  1:  9  0,GOOD•000  1 10 0.0000•00£ 1 11 8,0000*000 1:12
010000*000  1 £3  0,0000.Boo  1 14  0,nnon•non  1 1% 0,onnoionn 1 16 0,Onoo.A„0 1 1.7 0,0000-:00 1 18
010000•000 1 19 0,0000•000 1 20 0.0000•000 1'21: 0,0000•000 1 22

li4553•000 2 2 2,·6323•002 2 3 0.0000•000 2 4 0,0000•000 2 5 0,0000•00[ 2 6 8,0000*£00 2 7
0,0000*000  2  8  0,0000•000  2  9  0,0000•000  2.10  0,0000•000  2 11  0,0000•0:[  2 12  0,0000*000  2 13
Di0000•000  2 *4  0,0000*000  ? 15  n.nnon.non  2·16.  0,unno•onn -M 17  n.onoo•con  2 18  0,0000•000  2 10
010000•000 2 20' 0.0000•800 2 21 0.0000•000 2 22

260?25.000 3 3 3,·5999-002 3 4 0.0000•000 3' 5' 0,0000•600 3 6 0,0000•006 3 7 0,0000*000 3 8
0,0000*000 3 9 0,0000*600 3 tO 0.0000•000 3:11 0,0000*000 3 12 0,0000*090 3 13 0.0000-000 3 14
Oi0000*000  3 *5  0*0000•nao  f 18 0,00no•Onn  )'17  n,Anoo*OOn  -3 le  nionoo.000  3 19  0*0000*COO  3 20
010000•000 3 21· 0,0000*000 3 22

236001•000  4  4  4.'9711•002. 4  5  0.0000•000  4  6  0.0000•000  4  7  0,0000•000  4  8  0,0000•000  4  9
010000•000 4 $0  0,0000.900 4·11 0.0000•000 4 12 0,0000*000 4 13 0.0000*00(, 4 14- 0,0000.000 4 15
0.0000•000 4 06  0,nnon•one  4 17 0,0000•000 4 18 0,rin00*OOn 4 19' 0,0000.09 4 22 0.0000.000 4 21
010000•000  4 22

3,7985•000  5 ·5  7#899•002. 5  6  0.0000*000  5  7'  0,0000•000  5  8  0,0000•005  5  9  0.0000*000  5 10
0,0000*000  5 11  0,0000*000  5 12  0.0000*000  9 13  0,0000*000  5 14  0.0000*Goi.  9 15  6.0000*000  5 16
0,0000•000  5 17  0,nonn•Ann 5'lA 0,00no•Ono '0 19 0,0000•000 9 90 0,0000.09£ 5 21 0,0000'000 5 22

533268•000  6  6  9,0869•A02  A  7  6.Oono*000  A  A  O,nnoo•Oon  A  9  0,0noe•000  6 10  0*0000*COO  6 11
010000•000  6 $2  0,0000*000  6 13  6.0000•000  6 14  0,6000•000  6 15  0.0000*Guit  6 16  0,0000•000  6 17
010000•000 6 *8 0,0000*900 .6 19 O.0000*000' 6 20  0,0000*000  6 21 0,0000*00(: 6 22

619987•000  7  7  1,0799•001. 7  8  0.0000•000  7  9  0,0000•000  7 18. 0,0000*00[  7 11  8,0000*000  7 12
050000*nno  7 *3  n,nono•Ono  7 14  0.0000-000  7 15'  0:no00 020  7 16  0,0002*09'  7 17  8.0000-COO  7 18
O*0000•000. 7 19  0,0000•000  7 20  0.0000•000  7 21:  0,0000•000  7 22

9*3048•000  8  8  1,4288•001.  8  9  0.0000•000  8 10  0,00000000  8 11·  0.0000*Ouc  8 12  0.0000•000  8 13
0,0000•000 8 £4 0,0000•000 8 15 0.0000•000 8 16 0,OC00*000 8 17 0.0000*06<  8 18 0,0000•COO 8 19
0*0000*000  8 20 ORROnn•Ano A 01 0,nonnionn A 9?

1<0527•nhl  9  9  1 A,04•801  9 to  6.0000•000  0 11' 0,noob,600  '9 12  0,0000-CGi  0 13  0.0:00*000  9 14
010000•000 9 t5 0,0000*000 9 16 0.0000•000 9 17 0,0000*000 .9 18 0,0000*06:  9 19 0,0000*000 9 20
010000.000  9 21  0,0000.000  9 22

111013•001. 10 10  1,8877•001: 10 11  0.0000•000 10 12:  0,0000•000 10.13:  0.0000•Oor 10 14  0,0000*:00 10 15
0*noon•000 in 16  n,0000*000 10 17   0.0000*000 10 18  0,000(*000 10 19  0.000:+Cbr le 20   O.CCOO•:00 10-21
010000*000 10 22

112856•001.11:11.  1,·3785•001: 11 12  0.0000*000 11· 13:  O,0000•000 11 14  0,0000*oce 11 15  0,0000*COO 11 16
010000•000 11 17  0,0000•000 11·18  0.00000000 11: i9  OQUOOO•000 11 28  0.0000-Our 11 21  0,0000*000 11 22

113942•001.12 12 1,·6414•001. 12· 13 0.0000*000 12 14 0,0006*000 12 15 0,0000*006 12 16 0,0000*000 12 17



Oi0000•000 12 18  0,0000.000 12 19  0.0000*000 12.20  0,0000•000 12 21  0.0000+06: 12 22

1*4025-001 13 13 1.7086•001:13 14 0.0000+000 13 15 0,6000•000 13 16 0,0000+60' 13 17 6,0000*000 13 18
010000•000 13 19  0,0000*000.13 20  0.0000*000 13 21  0,0000•000 13 22

115085.001 14 14 1,0703•001 14 15 0.0000*000 14 16 O.U000*000 14 17 0.0000+Ce( 14 18 0.0000*:00 14 19
0 0000•000 1»4.20 0,00nn.nan 14 91 0,00noinng 14 72

196421•001.15  15  -  7.1383•002  19  16    n.nnOn*000  15  17    O.Unflo•Ono  15  tR    O.nonA+RA:  15 -19.._ .OOOD*LOO_15.20......_...____._._._.                   .__.-
Of0000*000 15 21  0,0000•000 15.22

117448•001 16.16 5.2289•001 16 17 0.0000*000 16 18 0,6000•000.16 19 0,0000•:D(. 16 20  0,0000•000 16 21
010000•0010:.16.22

118808•001.17 17 2,8649•·001.17 18 0.0000•000 17 19 0,GO;00•000 17 20 0,0000+00: 17 21 0,0000+000 17 22

119806•001 18 18  6,0395-001 18 19  0.0000*000 18 20  0,0000•006 18 21  0.0000*00[ 18 22

1,7742•001: 19 19 2,3314•001 19 20  0.0000*000 19 21  0.0000•000 19 22

140988*001 20 20  1,0638•001 20 21  6.0000*000 20 22

1,1376.001.,21_21'' 1,2356-002 21 22

N
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N.2N SCATTERING-SIGMACK TO KF), K, KF Le
[\1

- 0
214414.005: 1 1 5.E562-004 1 2 3.1281-003 1 3 6,4444•003 1 4 8,1391-003 1 5 8,5025,003 1 6
7,2404.003 1 7 4,6151•003 1 8 2.6077-003 1 9 1,2239•003 1 10 5.2356-Cu4 1 11 2.1128,004 1 12
8;2245-005 1 13 3.7637•005 1 14 6.9288.006 1 15 1.4397•OA6 1 16 n.ofine.*P.,0 1 17 0,0000•000  .1.18
010000•000 1 19 0,0000*000 1 20 0.0000*000  1 21  0.0000•000 .1 22

0*0000*000  2  2  0,0000•000  2  3  0.0000+000  2.4  0,U000•000  2  5  0,0000•000  2  6  0,0000*000  2  7
0,0000*000  2  8·  0,0000•000  2 9 0.0000*000 2 10 0,0000•000 2 11 0,0000•0:i 2 12 O,0000*000 2 13
0,0000•000 2 24 0.0000-000 9 15 n.nnon•non 2 16 o.unno•Of,n 9 17 n.00 fig+A,;· 9 1A 0,0000*000 2 19
010000•000  2 20  0,0000•000  2 21  0.0000+000  2 22

0 0000•000  3  3  0,0000•000  3: 4  0.0000*000  3  5  0,1;600*000  3  6  0,0000+060  3  7  0,0000•000  3  8
010000•000  3  9  0,0000*000  3 to 0.0000-000 3 11 0,1;000*000 3 12 0.0000+Gut 3 13  0.0000•300  3 14
010000•000 3 MS 0.0000*AOO 3 16 n.nnnn*non 3 17 O,unno.000 1 18 n.0800*.Or  3 19 0,0000•000 r 20
070000*000 3 21 0,0000*000 3 22

010000•000  4  4  0,0000.000  4. 5  0.0000•000  4  6  0,0000•000  4  7  0,0000*06:  4  8  0,0000*:00  4  9
0,0000•000 4 10 0,0000-800 4 11 0.0000•000 4 12 0,8600*OOU 4 13 0,000r,-6 W 4 14 0.0000-000 4 15
010000•000 4.*6 0,0000•AOB &·47 n,nono.nnn 4.,A Oforno*ORn 4 19 n,onjoi¢*,  a 20 0,0009•:00 4 21
0*0000.000 4 22,

010000*000  5  5  0,0000*000  5  6  0.0000•000  5  7  0,u000•000  5  8  0.0000•000  5  9  0.0000•200  5 10
0,0000*000 5'11 0,0000-000 5 12 0.0000•000 5 13 0,0000•000 5 14 0,0000•Dot 5 15 0,0000•000 5 16
010000•000  5 $7  0,0000•800  4 IA  0,0000*non  5 19  0,BPOO*00(1  5 20  n;Ong,*;i:*  9 91 0,0000•000 5 72

030000*000  6  6  0,0000*Ban  A  7  6,nono*nnn  8  R  n,c,kno•Onn  A  9  n,9noninbf  A 1-  0,0000*COO  6 11
0*0000•000 6 22 0,0000•000 6 13 0.0000•000 6 14 0,0000•000 6 15 0,0000+Oui'  6 16 0.0000*000 6 17
0*0000-000 .6 28 0,0000.000 6 19 0.0000*000 6:20 0.0000•000 ·6'21 0,0000•Our 6 22

040000*000 .7 .7  0,0000*000  7  8  0.0000•000  7' 9  0,uooo•000  7 18  0.0000•oor  7 11  0.0000*000  7 12
n:nnon.nnn 7 43 n,0080*000  7 14 0.0000-000 7 15' 0,6000-030  7 16 0.0000-Ct.S : 17 8,0000+000 7 18
030000•000  7 29  0,0000*000. 7 20  0.0000•000  7 21  0.0000*000  7 22

010000*000  8  8  0,0000*800  8  9  0.0000•000  8 10  0,0000*000  8 it  0,0000•00':  8 12  0.0000*000  8.13
010000•000  8 :4  0,0000*800  8 15  0.0000*000  8 16  0,0000•000  8 17  0,0000•000  8 18  0.0000•000 .8 19
010000*000  8 20 O,0000*onn A '1 0,0000*non 8 92

Oloopo•nno  6  9  n,nnoo*BOO  9 10  0,0000•ono  O 11  0,neoc•000  9 12  0,0009-eec  9 13  0*6000•800 '9"14
010000•000 9 #9 0,0006*800. 9·16 0.0000•000 9 17 0,0000•000 9 i8 O,0000*000 .9 19 0,0000*000 9 20
0,0000*000  9 21  0,0000•000  9 22

..

0*0 0 0 0•0 0 0     1 0     1 0         0  6 0 0 0 0-8 0 0     1 0     1 1         0.00 0 0•0 0 0     1 0     i 2         0,00 0 0* (1 0 0     1 0.1 3:       0,0000•00 it     1 0     1 4         0,0 0 0 0*0 0 0 .1 0     1 5
0,000n 000 10 76  0,0000•900 10 17  0.0000-000 10 18  0*0000 OCO 10 19  0.0000+00£ 10.20  0.0000*000 10 21
Oi00000000' 10 82

010000•000 11:$1 0,0000•000  li·12   6.0000•000  11.13:   0,1:000•800  11.14   0,0000•000  11 15   6.8600*900.li: 16
0,0000•000 11'.:7 .0,0000*900 11'18  0.0000•000 11: 19'.0,0000•000 11 20.  0.0000•000 11 21  .0,0000•COO.11: 22

010000•000 12 t2   0,0000*000 12 13   0,0000•000 12 14 0.0000•000 12 15 0,0000•OBC 12 16   0,0000*000 12 17



010000•000 12 18  0,0000•000 12 19  0.0000+000 12 29 0,i 000•000. 12 25 0,OCOO+00( 12 22

0*0000-000 13 13 0,0000*000 13 14 0.0000*000 13 15 0.l,600•060 13 16 0.0601:+0»· 13 17 0.0000*.00 13 18
0.0000•000 13 19 0.0000•000 13 2:  0.0000+000 13 21 0,6000•096 13 22

0,0000•000 14 14  0,0000*000 14 15  0.0000*000 14 16  0,(:00•000 14 17  0.0000*,c. 14 18  0,0000+COO 14 19
010000•0'00 '14·20 O,0000•nne 14 21 0,0000•non 14 92

- ip.9-00.0.00-0'15:·15  0-,0000•000 .15._16  0.0000+000_15..1.7.- 0.,02·.)0*.0.66_15.-18.-0.0006*.- .- 1.5 .19 .0,0.000*0-00_-15-20
0,0000•000 15 21 0,0000*000 15 22

010000•000.16..16  0,0000-000 16 17  0.0000*000 16 18. 0,LCOO•000 16 19  0.0000+02:  16 2-  0.0:00+COO 16 21
0.0000•000,-1*.:22

010000•0'00 17 17 0.0000•000 17 18 0.0000*000 17 19 0,6000•000 17 20 0.0300+0.: 17 21 0.0:00*:GO 17 22

010000•000 18 18  0,0000*000 18 19  0.0000-000 18 20 0,C000•000 18 21 0.0092*20' 18 22

010000•000 19 19  0,0000•000 19 2.  0.0000+000 19 21  0.,(00•00: 19 22

0,0000•000 20 20  0,0000•000 26 21  0.0000*000 20 22

010000•000.21,721'  0,0000•000 21 22

0
-



AVERAGE MICROSCOPIC CROSS SECTIONS FOR MATERIAL NA 23 LO
[\)

RESOLVED RESOLVED UNRESOLVED UNRESOLVED TOTAL TOTAL
GROUP E LOWER RES, CAP RES, FIS RES. CAP RES, Fts CAPTURE FISSION TRANSPORT     NU INELASTIC N-2N

-*....   .....---I.                                                                          -./.-.........

1  3.6780*006  0,0000•000  0.6000*000  0,0000•400  0,0000*000  1.6292-004  C,i::I+1'9:  1.4194*05:  5,0000  8,4914-001  0.0BOO*000
2       2.2 3 1 3 *ILD.6       0.,.0.(ID.D.• 0.9 0. .. .0- . .0 0 0.:11:110 0 ... .0 ..OOD 0.:E !10.0--0.,le.C C *.0.110 .-1+.252 b.e-0.dA.......C ....L -I..*.c. .: .....1.64 6.4 *.0 8.: --·· 5...0 0GO---6.. 5629.9-0-01-.-- 0...0 11 0 -0*0·0-0-·-
3 1•3534•006 0,0000•000 0•0*·04+000 0,0000+000 0,0050*OUO 1.9928,604 0,(65:+85· 1.9135*obo 0•0000 5.2080-001 0.0000+000
4 8.2085•005 0,0000*000 0•Oguct':00 0,0000+000 0.00<0*000 2.2994-004 u,ce.ue*OS 2.5563*000 0.0000 4.5825-001 0.0000*000
5. .4 4 9 7 8 7*0 0 5       0,0 0 0 0-0 0 0     .0,0: ·u: +S O O. .0. , 00 00.*110.0...0...0.0.6.0.* alls..._3 ..2AA.1 e.0.0-4.--0 ..b.0.U 8-0.11·4-3.6505*-0 8 0 -  -6 ..0 0 0 0.  ..1.-96.4890 0.1- --0.. OF.0 0-*-0 OO- -
6 3,0197•005 0,0000*000 0'ofc:+COO 0,0000*000 0.00.0.000 3.6777.004 0.60·«F+Ou· 3.0892*093 6•0000 4.1537-003 0,0BOO•000
7  1•8316•005  0,0000*000 0,0,u'*loo 0,0000+/00 0,OOLO•000 7.3043-004 0.605(.006 3.4:76*000 0•0000 0.0000*000 0.0000•000

.- 8   _.1111.0.910.a_._0-0 .0.0-0.0.*.0 0 0.     O.8 0·0 2*C O O. . .  .O,0 0.0.0 *-0.0.0-.  . O..OD L 0.*St!.0-   .3.. 485*. Ga#.- .u ....8 ..:. * (f.. . . .  3. 3138*050.   .  8..000 C-„-- 0 . 0.0 0 0.*.00.0  .--0 ..0.BOO*0 00.  ·
9 607379•004 0,0000•000 0 •0 L 0 +L 0 0 0,0000•000 0.0000•000 2,8396.004 0.20:'6+00 3.5956+002 0.0000 0.0000+000 0.0000•000
10  4.0868*004  5,2529-004 0,0900*460 0,0000*noo 0,0000-000 8.5713-004 O,OC/'O*00 4.6507*080 6.0000· O.0000+000 0.0000*000

_11 _ - 2 .* A 714 9-0 .54 __ 1 ..3 5 2 0 9 0 0 3       0•L e: e t .:4 . 0. _ . . a, . O 0-0 0 . * .0-0-n .. .. .8+ 0 0 .L-Cl  0 11 G . . ..1 .. la o ·3·•.0 03 - +0 .C.44.-f- i, . -- - .4.1 3 1 6 * 0 0 4. . - . 6 . . 0 0 0 0 . . . - O.-0 0 a.0-* O.0 .0-0 .-D p o o *- O- 0 0- · -
12 1,5034-004 1,7806•009 0•0006*FOO 0,0000+000  0,0060*000  6.9363-004  0,£852*00   4.4412*000  0.0000· 0.0000*000  0.0000-000
13  9f1188•003 7,9643-005 0.066''*.00 0,0000•000  0.00Co•060  1,2623.003 0.:008+00 4.9957*006  0.0000  0.0000*000  0.0000-000

__11__4139 7 4*#13__748 0 3.3,0 0 4. . .   0.0:e. *L O O- - 04 880£.9-0,0 0--8+0.01,0.*.O.(0---2...5163•40·3--*.46.-41• 0.'*--1.-9 1-0 5•4 6.-··0 :·00·0 G.· -a,·0 08**·0.0.0--4,-0*0-0•·BOO--
15  216126•003  3,1120-002 0•Ovul•.00 0,0000+noo b.oolo•000 3,1120.002 O.DOU;:*00 3.2703*051  6.OOOC  O,0000•000  0,0000•000
16  2B 0347*003 4,3559.002 0.020:*COO 0,0000-800 0.00:0*000 4,3559-002 O.OCUE+0: 3.4154•061 0.0000 0.0000*000 0,0000+000
1 7  _1 L2 3 0 1 *.0 03.-_ 1., 215 6 -0 0 2.     0. (c u i t i o o. . .0,0 0 0.0. * !10.0,- _*+00 u o*0.0*--1+2156 =.0.0-2-- 0-*.:4*(i.  f-(L-- -7 .57 44 * 0.0.0-.-·6 .0 004- 0 ..4.0 00 *.0-4 0-0-,-4#50·*404-
18 916112•002 6,6813-003 0,0:03*,00 0,0000+000 0,00UO.000 6.6813.003 6,ul:6:0*00 3.8805*000 0•0000 0,0000*000 0,0000-000
19 5,8295•002 5,7522-003 0.0.60*000 0,0000*000 0.0060.000 5.7522.003 0.ULL,+00 3.2559+0 0  6,0000  0.0000*000  0,0BOO*000

_20___21153» 002  _1*.6.6.4 7.-008.  -  0. .6 4 0 S-*0-00. ...O...00 00.*.11OL-·0+0*14*£11 (---5.*4642-=*03-.-9112.:,6-4. .1:0-.- .2-.9.071 *04 2.--· -6 •0,0*G---4,-0900**0-0·-4,411*0.**0[k--
21 7*8893•001 6,7719-003 0.0:0.+400 O,0000*900 0.0000•000 6,7719-903 OlD LOG* 0 2.8759-000 0.0009 0.0000*000 0,0000*000
22 0,0000•000 0,0000*000 0•0001+.00 0,0000*000 0.0Ole•000 6.7719-003 6.0[;,+06 2.8759•005 6.0000 0.0000•000 0.0300+000

GROUP E LOWER ,.P N•ALPHA ANISEL(J,J)
--

1 3,6788•006 1,1673-002 4•7676"603 0,0000*600
2  2*2313•006 0,0000•000 O•0000*600 O,0000+500
3_..1.131319_006 .0,00001000. 0,-Ou'll-0*uoo. 0,nnon•non
4  8.2085.005 0,0000*000 0•0000*000 0,0000*400
5.,4,9787•005 0,0000•000 0.0000+:00 0..0,000+000-

_1-3.LOlfZ.*005.-_0.,00.0.00000 o.nAE;+100 n,n-oon.nnn
7  1,8316•005  0,0000•000  0.6000•too  0,0000•000
8  1*1109*005  0,0000•000  0..000:+060  0,0000•BOO
91-6 1.737.9*00 4._.0,0.00.0*.0.00..0.O,;t, ,:+1  n o       n,'n o.o n•h o h

10 - 4,0868*004 0,0000*000 0•0000*000 0,0000•nOO
11 214788*004 0,0000•000 0.0090•000 0,0000-000.
12  115034*nn4  n,Onon•hon  0·Oegn*BOO  o,no00*400
13  9.1188•003 0,0000•000 0•000(*000 0,0000*900
14.44,3074•003· 0,0000•000 0.0800*000 0,0000-900
151_2**12**901..._0.,.onan*00 B       0. a c L. G.9 0 0*      0 4 0 9 0 0*n o O
16  2.0347•003  0,0000•000  0•OLOO+000  0.0000*nOO
17 1,2341*003 0,0000*000 0•0000*000 0,0000*000
18  0.6112•nn2  0,Onon.nno  0-0009*000  0,0000*noo
19 .5*8295•002  0,0000*000  0.0000*000  0,0000•400
20 2*7536•002 0,0000•000 0,0000*000 0,0000•000
21  7;8893*nol  0:nonn.nnn  o.ocen*Goo  O,0000+199
22 010000•000 0.,0000•000, O.0000•oop 2,8759+000



INELASTIC SCATTERING•SIGMACK TO KF), K, KF

1*6153.001: 1 1 2,1584•001 1- 2 2.6197•001 1 3 1,2769•001 1 4 4,8787-002 1 5' 2,0029,002 1 6
814300•003, 1  7  3,0391-008  1  8  1.1774.003  1  9  4,4737*004  1 10  1,6785-064  1 11  3,5894eo05  1 12
411007•006  1 *3  0,0000•880  4·14  9.nnnO+Onn  1 14  0, nno•Onn  1 16  0,Onon•000  1 17  0,0000•000  1 18
010000•000  1 19 0,0000*000  i 20 0,0000•000  1' 21 0,0000•000  1 22

215598-'001 2 2- 2,3286•001 2 3 4.7014-002 2, 4 6,3529•002 2 5 3.5856-002. 2 6 1,7253•002 2 7
3*8025•003  2  8  0,0000•000  2  9  0.0000•000  2 10  0,0000•000  2 11  0,0000+000  2 12  0,0000•000  2 13
0*0000•000  2 £4  0.0000*000  2 15  o.nnnn•nOn  2 16  0,onnn•Ofin  2 17  n.nonfi.a,r  2 18  0,0000*000  2 10
oh0000•000  2 20  0,0000•000  2.21  0.0000•000  2 22

2*8328.001  3  3  2,:3587•002  3'  4  0.0000+000  3  5  0,0000*000  3  6  0,0000*our  3  7  1,4262,003 ·3  8
2,2345•004·  3  9  0,0000•800. 3 10  0.0000*000  3 11  0.';000*000  3 12  0.0000*005  3 13  0.0000•000  3 14
030000*000  3 +5  OfOOBO•080  7 46  n.nnnn*non  3.17  0,unno•Oon  1 18  0,Onon*oor  3 19  0,0000•COO  3 20
0*0000•000  3: 21  0,0000•000  3 22

613400-002  4  4  2.'$280•001  4  5  1.0205•001  4  6  0.0000•000  4  7  0.0000•00<  4  8  0.0000*000  4  9
010000•000 4 10 0.0000*000  4 11  0.0000+000  4 12  0,6000*000  4 13  0,0000*00:·  4 14  6,0000•000  4 15
Of0000•000 4 16 0.0000•080 4 47 0,00no*Onn 4. i R n,DA00*000 4 19 0,0 00*90'  4 20 0,0000*COO 4 21
010000•000  4 22

010000•000  5  5  6,3991•002  5  6  8.3248-002  5  7  3,8731•002  5  8  9,1862.(03  5  9  1,3258,603  5 10
0*0000*000  5 11 0,0000.000 5 12 0.0000*000 5 13 0,0000•090 5 14  0.0000+CUC,  5 15 0.0000*COO 5 16
0 0000*000 5 1,7 0,0000.nna 5'lA 0,0000*0110 9 10 0,11000•09'1 5 20 0,000'9•·29'  5 21 0,0000•:00 5 22

0,0000•000 6 6 0.0000•000 ·A 7 n.nnon*Onn 6 A O.onnn*O;'11 L 9 2.11AA-'.1.3 A 10 1,4966.CO3 6 11
3*4069•004  6, 22 0,0000*000  6 13  0.0000•000  6 14  0,0000•000  6 15  0,0000+lot  6 16  0,0000•000  6 17
Oi0000•000  6 18  0,0000-900  6 19  0.0000*000  6 20  0,0000•000  6 21  0.0000*000  6 22

0,0000•000 .7  7  0,0000•000  7  8  0.0000*000  7  9  0.6200•000  7 18  0.0000•eu,  7 11  0,0000*000  7 12
R.0000.nno  7 0,  n,nnnn•nnn  , id 0.0000.000 7 15  0,r000•000  7 16 0,00(C-(99 7-17 0.0000+000  7 18
0;0000•000. 7 19  0,0000•000. 7 20  0.0000*000  7 21  0.0000•000  7 22

040000•000  8  8  0,0000*000  8  9  6.0000•000  8 10  0,0000•000  8 11  0,0000*00:  8 12  0,0000*000  8 13
010000-000  8 24  0.0000.000  8 15  0.0000•000  8 16  0,0000•000  8 17  0.0000•00£  8 18  0,0000*600  8 19
0*0000*000  8 20 0.0000•Ono A ,1 0-nAnn*nnn A. 9?

010000*000 9 9 0:0000*080 0 in O,0000*000 9 11 0,('000*Oon 0 12 0,0000•0(·' 0 13 8,0000•COO 9 14
0*0000•000 9 15 0,0000*000 9 16 0.0000•000 9 17 0,0000•000 9 18 O.0000*oul  9 19  0,0000*000  9 20
010000•000  9 21  0,0000•000  9 22

010000•000 10 10 0.0000*000 10 11 0.0000•000 10 12 0.0000-600 10 13 0,0000-000 19 14 0.0000*000 10 15
naooon.noo tn 16  n,0000*000 10 17  0,0000*000 10 18  0,11000*OOF 10 19  0,0000+OL. 1£ 20  0.0000-200 10 21
010000•000 10 22

040000-000 11 11  0.0000*000 11 12  0.0000•000 11-13  0,0000•000 11 14  0,0000•001- 11 15  6.0000*SOO 11 16
030000•000 11 17  0,0000•000 11 18  0.0000*000 11 19  0,0000*000 11'20  0.0000*Obc 11 21  0,0000*000 11 22

0 0000*000 12 12 0,0000*e80 12 13 0.0000•000 12 14· 0,0000*000 12 15 0.0000*000 12 16 0,0000*000 12 17
r J

LO
Le



N
010000*000 12 18  0,0000*000 12.19  6.0000•000 12 20  0,0000•000 12 21  0.0000•00( 12 22 Le

010000•000 13 73  040000.000 13 14  0,0000*000 13 15  0,U000•000 13 16  0,0000•080 13 17  8,0000•000 13 18
010000•000 13 19 0.0000.800 13 20 0.0000*000 13 21 0,0000•000 13 22

Di0000•000 14 14 0,0000•000 14·15 6,0000•000 14 16 0,0000*600 14 17 0.0000*00( 14 18 0.0000*000 14 19
O.0000*nno 14 20 0,·nonn•non iL 01 0,0000•000 14 22

0£0 0 0 0•0 0 0     1 5     1 5·        0,0 0 0 0*8 0 0     1 T    1 6         n.  n n o n•0 0 0     1 5'   1  7         0  1  0 n n n a O a 0     1 5     1  §         0  .on n o•a   4     1 8     1 9         0,0 0 8 0*0 0 0     1 5     9 0
020000•000 15 21: 0,0000•000.15 22

DiobOO•000 16 16  0,0000•000 16 17  0.0000*000 16 18  0,0060•000 16 19. 0.0000*Joi 16 2:  0,0000*000 16 21
010000•000 16 22

010000•000.17 17  0.0000•000 17 18  0.0000*000 17 19  0,0000•000 17 20  0,0009*060 17 21  0.0000•ego 17 22

010000*000 18 28 0,·0000*000 18 19 6.0000•000 18 20. 0.0000•800 18 2i· 0.0000•060 ie 22

010000*000 19 29   0,0000*000.19 20   0.0000•000 19 21   0,0000-600 19 ·22

0*0000•000 20 20  0,0000•900 20 21  0.0000•000 20 22

050000•000 21 21  0,0000•800 21 22



ELASTIC SCATTERING.SIGMACK TO KF), K, KF

4,3377-001  1  1  1,1021•001  1  2  0.0000+000  1  3  0,0000•000  1  4  0.0000+00   1  5  0.0000*COO  1  6
Oi0000•000  1. 7 0'0000*000  1 8 0.0000+000  1 9 0,0800•OUC 1 10 0,0006*66 1 11 0,0000*100 1 12
010000•000'   1 23 0.0000*000     1   14     n.0000•000_.-1_15_.-0.,Ir_0.0-*0-0-0-  1._16_._0 ..0.000.*.0.1-. ..1.-11..  0.,000012.0.0.-   1.18
0,0000•000  1 19  0,0000*000  1 20  0.0000*000  1 21  0,0000•000  1 22

718771•001  2  2  1,$621•001  2  3  0.0000+000  2  4  0,SCOe•000  2  5  0,0CDO+Oci  2  6  0.0000•:00  2  7
0*0000*000  2 8 0,0000•000  2 9 0.0000+000 2 10 0,0000*00: 2 11 0.000(*0. 2 12 O,0:00*000 2 13
0,0000*000 2 14 0.0000*000 1 15 n.noon•noo 2 1 A 0 * U n n f l*n O O    ..2__12_-.0.0-CO'*-6 2 L       2    1 8. 0.0 0 0 0* .0 0 2 19
010000•000  2 20  0,0000•000  2 21  0.0000•000  2 22

-..-..  --.-,

1,1367.000 3 3 2,·5578•001 3 4 0.0000*000 3 5  0,0000•090  3 6 O.OCO"*U:' 3 7 0.0000*COO  3  8
0,0000•000 3 9 0,0000*000. 3 10 0.0000*000 3 11 0,U:00*000 3 12 0.0006+4:,t  3 13 0,OCOO*SOO 3 14
0*0000•000  3 1,5 .0.0000*800  1 48  0,0000*Ono  3 17  n,I,,*:00•09G    18 n.ong:. .1  3 19.-0,0000*GOC -3-20-
010000•000  3 21  0,0000•000  3 22

116793•000 4 4 4,1853•001 4 5 0.0000+000 4 6 0,0000•000 4 7 0,0000*00: 4 8 0,0000+100 4 9
0,0000•000  4 10  0,0000*000  4 11  0.0000•000  4 12  0,0000•000  4 13  0,0000+661  4 14  0.0000*(00  4 15
0*0000•000  4 16  0.0000.800  A 47  n.nnnn+non  4 1A  n,Ofinn•ord  4 99  0.0,05•:2,  a 2-  0,0000+:00  .4.21
0*0000•000  4 22

2*8272•000 5 5 63604•001 5 6 0.0000•000 5· 7 0,0000*000 5 8 0,0000+06. 5 9 0,0000*000 5 10
0,0000•000 5·11· 0,0000*000 5 12 0.0000*000 5 13 O'G000*OPU 5 14 0.0001*06; 5 15 O.0000*000 5 16
0;0000•000  5 17  0.0000*000  9 18  n,nnon•non  5 19  11,inno•090  5 29  n.no:,:-*,1.,·  r 91 0,0000+-00.  5.22.

2,5607•000  6 6 5.'2398•001  A  7  n.annn•non  6  8  O.Ennn-0,10  6  0  n.norir.+I ··  A 1-  0.-0.300*:0.0. 6 11
0*0000•000 6 12 0,0000-000 6 13 0.0000-000 6 14 0,(000•000 6 15  0.006;+zi·   6 16 O.0000+100 6 17
O*0000•000  6 18  0,0000-000  6 19  0.0000*000  6 20 0.(000*000 6 21 0,0060*05.'  6 22

210221•000 7 7 5.·6474•001 7 8 0.0000•000 7 9 0,DOOO•000 7 10 0.0008+.. 7 11 O,0000+:06 7 12
0 0000.noo  7 1,3  0,0nnn•nan  7 14 0.0000•000  7 15  0,1000*000  7 16 0,0099+.. 7 17-· 0·,00·0·0•6·00-· --7.-·18-·.-·

010000•000  7 19  0,0000•000  7 20  0.0000*000  7 21  0,0000•000  7 22

217989.000  8  8  5,1417•001  8  9  0.0000*000  8 10  0,(000•000  8 11  0.0000+Ou:  A 12  0,0(00•000  8 13
010000•000· .8 £4 0,0000.000 8 15 0.0000*000 8 16 0,l·000*00( 8 17 0,000000:- 8 18 8,0000+200 8 19
0:0000•000 8 2n 0,Rnno•Ann A 91 0,0000*000 A 22

310632•000  9  9  54212-not  O lA O,0000+Ono 9 11 0,hnoo•Ocn 9 12 O.0000*r., 0 13 0-,·0000*000   ·    9.   14-.

0,0000•000  9 15  0,0000*000  9 16  0.0000*000  9 17  0,0000•OOC  9 18  0.0000*,i:  0 19  0,0000+COO  9 20
010000•000  9 21  0,0000*000  9 22

399010•000 10 20 7.·4891•001 10 11 0.0000•000 10 12 0,0000•000 10 13 0.0000•Oot 1, 14 0.0COO+COO 10 15
0.0000*000 lfI 1,6  11,01100•One 10 17  0.0000*000 10 18  0,0000•000 10 19  0,019(: .i' 1') 20-· ·0·.00·00*6-00--10--21
010000.000 10 22

3*6654•000 11 11 4,·6435eo01 11 12 0.0000*000 11 13 0,6000•000 11 14 0,0000*0.i 11 15 6,0000+:00 11 16
0*0000•000 11 57  0,0000*000 11 18  0.0000*000 11 19  0,6000•Oue 11 28  0,0000+02' 11 21  0.0000*500 11 22

318737•000 12 $2. 5,:6679•001 12 13 0,0000*000 12 14 0.0600•0:0 12 15 0.0000*06: 12 16 0,0000•:00.12 17                           5
Ln



N
010000-000 12 18  0,0000•800 12 19  0.0000•000 12 20  0,0000•000 12 21  0,0000•00[ 12 22 W

C\

413909•000 13 13  6&393•001: 13 14  0.0000•000 13 15  0,6000•000 13 16  0,0000•000 13 17  0,0000•300 13 18
010000•000 13 19  0,0000•000.13 20  0.0000•000 13 21  0,0000•000 13 22

710692*000 14. $4  8,4271•001 14 15  0.0000•000 14 16  0,6000•000 14 17  0,0000*06  14 18 0.0000•000 14 19
0*0000*000 14 90 0,onnn•Anb 14 ,1 0,0000-000 14 22

243437•001 15 15  9.'2342•000 15 16  P,nooo*noo 15 17  0,1:nnn*6110 15 18  n,nORs•,11,3 14 10  6,0000*0(to 1.4 20..
010000•000 15 21  0,0000•000 15 22

1*8536.001 16 16  145574•801. 16 17  0.0000*000 16 18  0,0000*000 16 19  0,0000•00: 16 2:  0.0000*:00 16 21
010000.000 16 22

617602•000 17 '17' 8,0200•001 17 18  0.0000*000 17 19  0,0000•000 17 20  0.0000•00' 17 21  0.0000•000 17 22

216719•000 18 18  13020•000 18 19  0.0000*000 18 20  0.0000•000 le 21  0.0060+60. 18 22

2i9206.000 19 19  3.'2996•001-19 20  6.0000•000 19 21  0,6000*000 19 22

2k7911•000 20 20  1,1114•801 20 21  0.0000•000 20 22

2*8479•000 21 21  2.1216•002 21'22



N.2N SCATTERING-SIGMACK TO KFI, K. KF

0£0000•000  1  1  0,MOO•000  1  2  6.0000+000  1  3  0,0000•000.1  4  0,0000•006  1  5  0,0000•600  1  6
0.0000•000  1  7  0,0000*000  1  8  0.0000+000  1'  9  0,:000*090  1 10  0.0000*06-  1 11  0,0000*000  1 12
0;0000•00.0.-_1_13 0.0000*000 1·14 o.nnnO*non 1 19 n,Gonnion[j 1 16 n,onoo*or:f, 1 17 O,0000+500 1 18
0,0000•000 1 19  0,0000-000  1 20 0.0000+000 1 21 0,6000•000 1 22

0*00.00.000 2 2 0.0000*0'00 2 3 0.0000+000 2 4  0,0000•000  2 5 0.•0000*03,  2 ·6 6.0000*:00  2  7
0*0000•000  2 8 0,0000•000  2 9 0.0000-000 2 10 0,G000*000  2 11 0,0000•OUG 2 12 O.0000-000 2 130,0000*000  2 14 0.0000*000  2·15  n.nnon+000  2' 16  0,0'flin•nno  ·2 17  n.noon*ptic  2 18  0,0000+000  9 19
010000•000  2 20  0,0000•000  2 21  0.0000•000  2 22

/.
040000.000  3 3 0,0000.•00,0  3'" 4  0'.0000+000  3  5  0,6000*000  3  6  0.0000*000  3  7  0.0000*000' 3'8
0,0000•000  3 9 0,0000*000 3' 10 0.0000+000 3 11 0,0000*000 3 12 0.0000+0'Ji 3 13 0,0000*000 3 14
050000•000  3. 15 O,0000•000 3 16 0.0000+000 3 17 o.unon•noo 3 1R O.n 0110+Oi,r 1 10 O,nnnO+000 3 2 r,

010000•000  3.21  0,0000•000  3 22

0,0000*000  4  4.  0,0000•000  4  5  0.0000*000  4  6  0,(000•000  4  7  0.0000*6LL  4  8  0.0000*SOO  4  9
060000*000 4 10 0,00000000 4 11 0.0000*000 4 12 0,0000•000 4 13 0,0000*DUO 4 14 O•0000*000 4 15
0,0000-000 4 16 0.0000•000 4 17 O.noon+000 4 18 O.Goon*ni,0 4 10 n.nonf.+Ffir 4 9- O *noon+000 4 91
010000•000 4 22

010000•000  5  5  0.0000•000  5  6  0.0000+000  5  7  0.0000*000  5  8  0,0000+900  '5  9  0,0000+000  5 10
0,0000*000  5 11 0,'0000*'000 5 12 0.0000+000 5 13 0,UOOO•OUC 5 14 0.00 Or.+Obb 5 15 0,0000*000 5 16
0,0000•000 5 17 0.0000•000 5 18 n.nnon*non 5·19 0,0nno•Onn 5 90  n.npor,+2,:: 5 21 0,0000+2nO 5 22

40000•000  6  6  0.0000•000  A  7  n.nnOn.non  6  8  0.,<Ann*Or,0  6  9  n toon.*81»,  A to  O,0900-900  A 1.1
010000*000 6 12 0.0000*000  6 13  0.0000*000  6 14  0,u(00•000  -6 15  0.0060+86(  6 16  0.0900*i00  6 17
0,0000•000  6 ta  0.0000•800.  6 19  0.0000-000 .6 26  0,6000*000  6 21  0.0008+Gui  6 22

010000•000  7  7  0.0000•000  7  8  0.0000+000  7  9  0.0008•000  7 16  0.0000*00;  7 11  0.0000+000· 7 12
O.0000•nno  7 *A 0,onnn•wnn 7 14 0,0000*Ono 7 i 5 0,ROOO•OOV '7 16 0,0000.92' 7 17 O.0000*:00 7 18
0,0000*000 7 19 0,0000*000 7.20 0.0000*000 7 21 0,0000•000· 7:22

010000•000  8  8  0,0000*000  8  9  0,0000*000  8 10  0,0000•000  ·8 11  0.0000*06(  8 12  0,0000*000  8 13
0.0000.000  8 14  0,0000*000  8 15  0.0000*000  8 16  0.0000•000  8 17  0,0000*008  8 18  0,0000•000  8 19
0#0000*000  8 20 O.0000•Ann A 21 O,nnnO+Onn 8 99

Of0000•000  9  9 0,0000*nnn 0 tr 0,0000*000 9 11 0,nnoo•bon 9 12 0,On ,•Ci- 9    1 3        d ,-08·00-+ 0 0 0- -   9    1 4

0,0000+000  9 25  0.0000•000  9 16  0.0000+000  9 17  0,6000*000 ·9 18  0.0000*Our  9 19  0.0000*:00  9 20
Oi0000•000 9 21 0,0000*000 9 22

040000•000 10 10 0,0000•000 10 11 0.0000+000 10 12' 0,0000*090 10 13 0,0000+00[ 16 14 0,0000+300 10 15
nionOn*nno ln lA n,no00*000 10 17 0.0000*000 10 18 0. 'COO•000  10  19 --0-*-0-0-0·04=396---1-0--29  ·0,·00·00*600· 10 ··2·1--·--·---··----··  --·-·--·--····----·---·-

010000•000 10 22

010000•000 11 11 0,0000•000 11··12 0.0000*000 11'13 0,0000•000 11 14 0,0000*006 11 15 0,0000*(.DO 11'16
010000*000 11 17  0.0000•000 11 18  0.0000+000 11 19  0.:000*000 11 20  0,000(+06( 11 21  0.0000+000 11 22

050000*000 12 12 0.0000*000 12 13 0.0000+000 12 14· 0,0000•000 12 15 0.·0000+002 12 16 0,0000*SOO 12 17
W
-1



[\.1
010000•000 12 18  0,0000•000 12 19  0.0000*000 12-20  0,0000*000 12 21  0,0000+00: 12 22 LO

00
-       #..............

010000*000 13 al  0;0000•000 13 14  0.0000*000 13 15  0,0000•000 13 16  0.0006•oun 13 17  6,0000•000 13 18
Oi0000*000 13 19 0,0000•000 13 20 0.0000•000 13 21 0,0000•000 13 22

0,0000*000 14 14  0.0000•000 14 15  0.0000+000 14 16  0,0000*000 14 17  0.0000*066 14 18  0.0000•000 14 19
010000•000 14 20  0,0nno•nnn 14 01 O,0000.000 14 72

0,0000•000 15  5 0.0000*000 19 16 n,nono•nnn 15 17 0,onno•Ot.6 15 18 n,0000*Ove 15 10 0,0000*000 15 90
010000•000 15 21  0,0000*000 15 22

010000•000 16 X6  0.0000*000 16 17  0.0000*000.16 18  0,0000*000 16 19  0.0000*090 16 22  0.0000*000 16 21
Oi0000•000 16 22

010000*000 17 17  0.0000*000 17 18  0.0000•000 17 19  0.6000•000 17 28  0.0000•006 17 21  8.0000*000 17 22
r

040000*000 18 28  0.0000*000 18 19  0,0000*000 18 20  0,0000•000 18 21  0.0000*OBC. 18 22

0,0000•000 19 29  0.0000•000.19 20  6.0000•000 19 21  0,UG00•000 19 22

0,0000-000 20 20  0,0000*000 20 21  0.0000•000 20 22

0,0000•000 21 21  0,0000•000 21 22

TIME SPENT IN PROGRAM ARPA-NO,20 WAS 8,XIA*001<GrMNDS
-



AVERAGE MACROSCOPIC :CROSS SeCTIONS

J E<Wl :SIATR SIGFIS R/BrAP NU<IAFTS SIBINFL R l G E,N . - _ -

1 36,78794•005 92116738.003 99,04763-004 43.07089.005 32.84455-603 53.36111.:03 14,26927-004
-2 22.313020005 10.398*0.002 90191804-nn# 35,OARAg.rn5 PA.87965-:13 49,35701-(03 00,00000*000
3 13,53353•005 11,26983•002 74,53103-004 85,46017,005 21.04516e'03 47.95086e:03 06.00000*000
4 82',08500•004 11,93208•002 29,41366.004 17,32578•004 87,27516.to4 36.C1857.:03 00,00000+000
,5 49.78787*004 14.27911.009 22,47332.004 17,39 AS2•n O 4 66,3SA29ve:A 91.R,259.'03 0 9,n n o n n•O n o       .._-
6 30,19738•004 15,98495.002 18,93084-004 17,48853•004 55,33287-604 16,97037,-03 00,00000*000
7 18,31564•004 17,50506•002 18.22360.004 19,85658•004 52,89513.604 13.40758,003 00,00000+000
8 11.10900•004 20.29670•009 18..512.ZA- 0.0.4 23,64749.r 04 53.59204..,4 99..902.4.0«.04 - .00,00000*000
9 67,37947•003 22,86356•002 18.51363-004 29,77465•004 53,35577•504 49,87199..04 00,00000*000

10 40,86771•003 29,77839=002 18,08350•004 42.10631•004 52.02911.:04 11,885829:04 00,00000*000
11 24.78752*003 4 n .9 A 574. O n, 1 £-1&3.8Z-1084 56,67737.nnd SA:81138-904 27.412 Je:05 00,00000*000·····-·· ···--·--·· ··-·-'
12 15,03439*003 38.03672.002 22.38702-004 74,26801.004 64.31122•204 24.57583--05 00,00000+000
13 91,18820•002 43,02254•002 25.47217•004 90,97436e004 73.14685-(94 16.43223,.05 00.00000*000
14 43,07425.009 59,6*; 05 0-nno TO,20084-004 11;57095"003 AA,72019.31·4 A3.72:05/007 00,00000*00.0---·..···-··· ·· ---·-·.-·i·'
15 26,12586*002 bl,83139.002 36.30929-004 11,07004.003 10.42258.903 00.00000*200 O.,00000+000
16 20,34684•002 68•37874,002 45,26268-004 12,94524.003 12,99181-t: 113 00.COO00*:00 0.,00000+000
17 12.34098•002 26.194*5.009 51,01742.And 11,0$754„rnA 19,4 120„'n3 00.(0000*:00 00*00000+000·    ----- ·· ··-
10 96,11165•001 30*13165.002 68.73469-004 17.99865 003 19.72788•003 00.00000*600 00,00000+000
19 58,29466•001 ,29,76170,002 90•21425-004 17,07148•003 25,89245-283 00.00900+COO 00,00000+000
20 27.53645*001 35.21190 Onv 14.oin65.anT 21,38103.nnl 40,2ARAD,9.,3 00.00000*000         00*00000*000
21 78,89325*000 30.19935•002 19.03409•003 25,45403=003 54,62837- 83 00..0000+200 09,00000*000
22 00;00000•000 30,79935.002 19,03409-003 25,45423•003 54.62837•603 00.:0000+600 00,00000*000

- -'-.-....---......

INELASTIC· PLUS TWO TI,MES N.2N STAMACK Trl KP,

2.66850826003  1 1 .7,017064R.Oni  1 2 1,140A317-n02  1 3 1.2470395-002  1 4 9.8977533•003  1  5
6,23571898003 .1 6 3,4079144o003  1 7 1,7073227•003  1 8 8,,624727,004  1 9 3,5452936•004 1 10
1,4655540•004  1 11 .5,7609123.005  1 12 2,1432595•005  1 13 7,3246819,006 1 14 9,2467768-007 1 15
2,1446847•nn7  1 16 1,Tn167'1:It=on7 1 17 0,0000030•000 1 18 0,'000080.000 1 10 0,·0 0 0 0 0 0 0*0 0 0- -1  -20- - I.- -
0,00000004000  1 21 0,0000000•000  1 22

4,9700367•003  2 2 1;1847804-002  2 3 7,6657668.003 2 4 9.7280676e003  2 5 7,3568005-003  2  6
4,3030119•003  2 7 2,0336549•003  2 8 8,6520901•004  2 9 3.6159590-004  2 10 1,4297915-004 2 115.4769990*005 '2 12 '2,055Aoll.On5 2 13 A,7RRYMI•n06  9 14 0,,900000*000 2 15 0,nn00000*000 --2.-16.....---
0,0000000*000 2 17 O,0000000•000  2 18 O,0000000*000 2 19 0. 000066*000 2 20 0,0000000+000 2 21
0,0000000*000 2 22

4,6830060•003  :3 33 1,3077700.002  3 4 1,4447196-002  3 5 9,4121246e003  3 6 3,9140526-003  3  7
1,4656024•003  .3 8 %,7470515.004  3 9 2,312An70•004 r in 9.3190193-005 I 11 3,4 0 4 6 1 6 7,0 0 5. ·---3  -12
1,16547956005  3 13 5,4046809-006  3 14 9,9471257•007  3 15 2,2985781s007 3 16 O.0000000+000 3 17
0,0000000+000 3 18 0,0000000•000 3 19 0,0000000*000 3 20 0,/000000*000  3 21 0,0000000*000 3 22

1,1869690•002  4 4 9,5950819•003  4 5 5,7532260-003  4 6 4,7568585.003  4 7 2.5411407-003  4  8
9,5521954•On* ·4 9 3,5 48272-004  4 10 1,3442308•004 4 11 4,5714920-005  4 12 1.4209163-005. 4-13
2,57178846006 ·4 14 0,0000000*000 4 15 8,0000000•000  4 16 0,·C00000*000 4 17 0,0000000+000  4 18
0,0000000+000  4 19 0,0000000•000 4 20 0,0000000•000 4 21 9, 000000+000 4 22

1,4138249*002  5 5 6,9132253-003  5 6 1,5919704.003  5 7 6.3291302.004  5 8 3.3161991-004  5  9
1,318610Rl•004 ,< 10 4,9192874-005  5 11 1.9077794•005  5 12 7,2523312,206 5 13·-----···-2-,4,064824 -006· -,5 · 14
0,0000000+000 9 15 0,0000000*000 5 16 O,0000000*000  5 17 0, 000000+000 5 18 0,0000000*000 5 19 I\)
0,0000000+000 5 20 0,0000000-000 5' 21 0,0000000*000 5 22 LO

\0



1.1322876:002 ·2 6 4,920*210•007  8 7 4,101,962•nol  6 R 9.-219164-005  6 0 7.2230572•005 6 10
3,4783345•005  6 11 9,7619531•006  6 12 9,4820590•007 6 13 O.HOO0000*000  6 14 0,0000000+000  6 15 0
0,0000000+000  6 16 0,0000000*000 6 17 0,0000000*000 6 18 0,·000000*000 6 19 0,0000000•000 6 20
0,000000 0 4 0 0 0  .i t  .2 1    .        _._  .  . .0,  0 0 0 0 0 0 0.0 n o 8 22

7.6823829•003 '7 7 5.159*471-Onr  7 8 3,R430292.nn4  7 9 1,4641AA6.00&  7 10 2,18979A5.005  7 11
1,7647764•007 1 12 4,8225267-007  7 13 1,7887694•007  7 14 0,"000080•000  7 15 0,0000000*000 7 16
0,0000000*000 '7 17 0.0000000•000 7 18 0,0000000*000  7 19 0.:000000-000 7 20 0.0000000*000 7 21
0.,0000000+000 '7 22

3.973064n.onj  .2 8 R,7911A74.Oor 8 9 1,274R772-n 04  R 10 5,1029532-005  A 11 3.07101R6"005 8 12
1,0960146u005 8 13 4.9189903-006  8 14 0,0000000•000  8 £5 0,0000080*000  8 16 0,0000000+000 8· 17

0,0000000+000  8 18 O,0000000-000 8 19 0,0000000*000 8 20 0. 000000•000 8 21 0,0000000*000 8 22

2,51924076004 '5 9 3,2217792•003  9 10 1.3777999•003  9 11 1,3339704s004  9 12 2,0326651•006 9 13
3.059R332•nn7 :9 14 6,nnooOOO•000 9 19 0,Onoonoo.000  0 1* 0."000020*000  0 17 0.0000000,6000 9 18
0,0000000+000 29 19 9,0000000•000 9 20 0,0000000*000 9 21 0, 000000*000 9 22

1,9074024•004 10 10 1,0181143=004 10 11 4,8513384•004 to 12 2.38289848004 10 13 1.3430019•004 10 14
2,5939939•005 10 35 , 5,6196817-006 10 16 5,1339332-006.10 17 1,, 462799,006 10 18 5,6680709.007 10 19
O.nnononn*ono 10 Pn 0,8 00000•000 in 91 0,0000 00*000 10 27

1,6103902•004 11 11 1,130RS,4-004 11 17 n.ononno,•006 11 13 0.:000096•000 11 td 0.0000000*000 11 15
0,0000000*000 11 16 O,0000000•000 11 17 0,0000000'000 11 18 0, 000000•000 11 19 0,0000000*000 11 20
0,0000000*000 11 21 0,0000000*000 11 22

4,9178728•005 12 12 1.5201376.004 12'13 4,4565781.005 12 14 O.6000000•000 12 15 0.0000000*000 12 16
O,onooonO+000 19 17 - 0,one0000•000 12 18 O.0000000•000 12 19 0. OCOOOC+000 12 20 0,0000000*000 12 21
0,0000000+000 12 22

0,0000000+000 13 13 9,6726523-005 13 14 4,2372474•005 13 15 1.1541781.005 13 16 1,2396311•005 13 17
1,2852474•006 13 18 O,0000000•000 13 19·, 0.0000000•000.13 20 O.·.000060*000 13 21 0,0000000•000 13 22

0,0000000+000 14 14 0,0000000•000 14 15 0,0000000*000 14 16 0.8000080•000 14 17 2,2238992•006 14 18
3,9980112•006 14 10 1.7A99014-006 14 20 3.9930149-007 14 21 0.2000000*000 lA.23

O,0noonno*000 19 14 DionoOO00*000 1  16 0,0000000*000 15 17 O·coooOOO+000 19' 16 O,0000000*000 15 19
0,00000004000 19 20 0,0006000•000 15 21 O,0000000•000.15 '22.

0,0000000t000.X# 16 O,0000000*000 16 17 0,0060000•000 16 18 O.<:006060•600 16 19 0,0000000*000 16 20
0,00000004000 16 21 0.0000000•000 16 22

0,0000000+000.17 17 O,0000000-000 17 18 O,0000000•008 17 19 0.:000000•000 17 20 0,0000000*000 17 21
nionnonnoboon 1' 22

O,ononnon*nno 18 18 0,nne0OO0•000 lA 10 0,On0O0000000 18 20 O,-000000•000 in 21 0,0000000-000 18 22



0,0000000*000 19 19 0,0000000*000 19' 20 0' OOOCOO'000 i9 21 0,f 000000*000 19 22

0,0000000+000 20 20 6.0000000•000 20 21 0,0000000•000 20 22

0,0000000+00021 21 0,0000000•000 21 22

0,0000000*000 '22 22

ELASTICS SIGMACK TO KF)

2,4761610•002  1 1 2,1629191•003  1 2 0,0000000*000.1 3 O..000060*000 1: 4 0,0000000+000  1  5
0,0000000+000 .1 6 0,0000000•000  1 7 0.0000000*000  1 8 0,,000000*000 1 9 0.0000000+000 1 10
0.0000000+000 1 11 n.noonnnn•onn 1 12 n,nononfin•non 1 13 8,<000000*000 1·14 Oinnonono*nno t 15
0,0000000*000  1 16 O,0000000•000  1 17 0.0000000*000. 1 18 O.)000000*000 1 19 O,0000000*000 1 20
0,0000000+000 .1 21 0.0000000•000 1 22

4,0630991•002 '2 2 3.8561134.003  2 3 0.0000000•000  2 4 8,CO00000+000  2 5 0,0000000+000  2  6
0,nnonnnO+Oon  M 7 9,0000000•000  2 8 9,0909009.000  2 0 0..000000-00( 2 10 0.0000000.000 2 11
0,0000000+000 :2 12 0.0000000•000  2 13 0,0000000*000 2 14 0. 000000+000  2 15 0.0000000+000 .2 16
0,0000000+000 '2 17 0,0000000•000 2 18 0,0000000•000  2 19 0.':00000*000 2 20 0,0000000+000 2 21
O.OOO00On+000 '; 22

5.1711984•002 13 3 4.7277Ainennl 3 4 n,nnononn*nnn  T 5 0,%000000.000  3 A O.nnonon0*000  7  7
0,0000000+000  :3 8 O,0000000•000  3 9 0,0000000*000 3 10 0,(.000000+000  3 11 0,0000000*000 3 12
0,00000000000 1 13 0,0000000.000 3 14 0,0000000*000 3 15 0.'000000*000 3 16 0,0000000+000 3 17
0.000nonn+000  .3 18 u,nnoOOO0•000 3 1.0 0,0000n00*000  k 2n 9.'000000-000 3 21 0.0000000*000 3 22

6.75162100002 -4 4 7.1124117-onl  4 5 . n.nonnonn•noo  4 6.
8,*8006 0+000  4 .7 O,nnooOOO+000  A  8

0,0000000+000 .4 9 O,0000000•000: 4 10 O,0000000*005  4 11. 0.:3000000*000 4· 12 0.0.000,000*000 4 131            0,0000000+000 .4 14 0,00000000000  4 15 0,0000000*000 '4 16 0,5000000*000 4· 17 0.0000000+000 4 18
0.0000000*000 ·4 19 n,AnonnnO•000 4 2n n,noonono•000  4 21 0,'000000+000 4 22

1.0459057:001 ,5 5 4.0394A7R.nn2  5 6 n,nnbnono*on&  5 7 ;,000000*000  5 R O.nnon000*000  5  0
0,0000000+000 :5 10 0,0000000•000 5 11: O,0000000•006 5 12 0,t000000*000 5.13 0.0000000*000  5 14
0,0000000+000 ,5 15 0.0000000•000 5 16, 0,0000000•000 5 17 9,2000000+000 5' 18 0,0000000*000 5 19
0,ooonnoo+Pno ,% 9n 0,Anooono•000 5 91 0:0000000*00( 5 22

1.2964234•0nl ·6 6 0,597 202•OOT  A 7 6,Onionon•008  A A O.'000080.000 A 9 0.0000000.000 6 10
0,0000000+000  ·6 11 0,0000000*000  6 12 0,0000000*000 6 13 0, 000000*000 6 14 0,0000000*000 ·6 15
0,0000000+000  ,6 16 0,0000000*000  6 17 0,0000000*000  .6 18 0, 000000*000 6 19 0,0000000*000 6 20
0,000nnon*Ono  * 21 0,0000000.000 6 22

1,4728785•Onl '7 7 1,n697207•002  7 A O.Oboonoo•000  7 9 0.·000000•000 7 to O.0000000.000 7 11
0,0000000+000 '7 12 8.0000000•000- 7 13 0,0000000•000 7 14 0.:000000*000 7 15 0,0000000*000 7 16
0,0000000*000 '7 17 O,0000000*000 7 18 0,0000000.000  7 19 0.:000000+000 7 20 0,0000000+000 7 21
0,ononnnO*Onn :7 99

:K
-



1,7816632•001  8 8 1.0593318-002  8 9 O,0000000*008  8 10 O.4000060*000 8 11 O,0000000-000 8 12            N
0.0000000*000 ·0 13 0,0000000•000 8 14 0,0000000*000 8 15· 0,1000000*000 8 16 0,0000000•000 8 17 rj
0.0000000*000  6 18 6,noonnoo*Onn 8 19 n,nnononn•noe A 78 0,"000000-000  R 21 O.0000000*000 8 22

2,0669120•001 '5 9 1.2128393.On 2  9 10 n.nnononn•Ono  9 11 0,2000000*000  9 12 O,nnonono+000 0 13
0,0000000+000  'G 14 O,0000000-000  9 15 O,0000000•000  9 16 0.:000000•000  9 i7 0,0000000•000  9 18
0,0000000+000  '9 19 0,00U0000-000 9 20 0,0000000*000 9 21 0,,-000000*000 9 22

2,7406207•001 10 10 1,6514319.002.10 11 0,0000000*008 10 12 O,'000080*000 10 13 0,0000000+000 10 14
0,0000000+000·10 15 o,nnooOOO*000 10 lA O,O060nno*000 10 17 0. 090000•000 10 18 0·0400000*000 10 19
0,0000000+000 10 20 O,0000000•000 10 21: 0,0000000*000.10 22

3,81348250001 11 11 2,0586892"002' 11 12 O,0000000•000 11 13 O, 000000*000 11.14 0,0000000*000 11 15
0,0000000+000 11 16 O.0000000•000 11'17 0,0000000•008 11 18 . 0. 000000*000 11.19 0,0000000*000 11 20
0.0000000+000 11 21 O,nonnooo•OnO 11 2

3.5827473•001 1'2 12 1.2181219.on, 12 13 o,nn9Annn•nob 19 14 0,-C0OO00•000 12 14 0:nn00000+000 12 16
0,0000000+000 12 17 0,0000000•000 12 18 0,0000000*008 12 19 0. 000000*000 12 20 0,0000000*000 12 21
0,0000000*000 12 22

4,0718895i001 13 13 1,5227473•002 13 14 0,0080000*000 i3 15'     0.,000000•000 13 16 0,0000000*000 13 17
n,nnonono*non l' iA O,0000000-000.13 19 0.0000000 OOC 13 20 O.·ccoO6O*coo 13 21 0.0000000+000 13 22

4.9783746•001 1.4 14 1.4nA7Aqo-009 14 ig
0,onannnn•009 14 16 0,4000000-000 14 17 0,nn00000+000 14 18

0,0000000+000 14 19 O,0000000-000 14 20 0,0000000*000 14 21 0.-000080•000 14 22

5,28349608001 19 15 1.1526329•001 15 16 0,b000000*006 15 17 O.'000006*000 15 18 0,0000000*000 15 19
0,0000000+000 15 20 0,0000000•000 15 21 O,0000000•000 15 22

4,1029426•001 le 16 2,0602163•001-16 17 O,0000000•006 £6 18 0, ocoo6O*000 16 19 0,0000000-000 16 20
0,noononn*Ono 10 '1 0:rn<*0000•000 16 22

2,2632218•001 fl 17 1,810,127•002 17 18 o,onoonon•006 17 19 0,-060006*000 19 2.0 0,0000000*000 17 21
0,0000000+000.17 22

2,4232595•001 18 18 3.4118423•002 18 19 0.8000000•006 18 20 0.:000060*000 18 21 0,0000000+000 18 22

2,6045466•001 19 19 1,10694568002„19 20 0.0060000•000 19 21 O.0000080-000 19 22

2,72558316001 20 20 4.1424792•003 20 21 0,0060000*000 20 22

2,6280918•001 21 21 6,9617363-004 21 22:

0,0000000+000 22 22



ITERATION BUCKLING REAL KEFF KEFF ADJOINT

1     0.0(non*oon  1,30859+6On  l,rnnf,*nnn
-2     5,00000•005  1,28407+000  1,28407*000
3     0,13091•004  1,05029+000  1,05025•000
4     1.13580•003.  1,00239*non  l,On,TS+non
.M     1,14721•003  1,00002+000  1,00002•000

GROWP".LOWER' ENERGY ELyx ADJOINT FLUX

1  3167879•006 2:0391%•otio 1,92RAA.nnn
2     2,23130•006  3565877•000  1:14090*000
3     1.35335•006 5.11850•000 1,03113•000
4·     8.,n860*nOS  8,22#Al.40  8,16669.004
5     4,97871•005  1;43003•001  8,56746.001
6,     3,01974•005  2.10864•001  8,19306•001

1.R1196.005  1,99013•1701  7,83157-001
. 0. 1,11090*005  1.72623•001  7,48803•001
9   :  6,73795•004  1;37610•001  7,02208•001

10 4.08679*004  9,28453*000  6,SRAR2.nOf
11 2,47875*004  6616489•000  6,35608•001
12 1,50344•004  5.9356$•600  6.24522•001
13 9.11882•003  2*74021•000  6,43175.ont
14     4,30743•003  1.49742•000  6.90693•001
15 2,61259•003 1664699•Col 8.26064•001
16 2.n)468*n03 8+51RQF.no2 A,Act61•001
17     1,23410•003  4.78641•001  8.56249•001
10 9.61117•002 1;44176.001 8,89441•001
19 -· -5,82947•002 1.28431•Ont  9,0,701•001
20 2,75364•002  3;50897.002  1,10882•000
21 7,88932•001 3,17944.003 1.19460-000
22 0.00000•000 4.84028.ong 1,4O4An•non

ELAPSED TIME IN OVERLAY 1,59660•005MS

ELAPSED TIME 1.26108*006MS

N
11:.

le
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APPENDIX F

Listing of MCZ Code

C*•*••**•*•*•*•••****••**•••*•***••***•***••**•*•*****0*•*•*****•*******•*******
C•••••••******••***•*•••*•***•*•••****•*•*•*•••***•*••****•************•*Il•***•
C••********MC*•2*******•***•**********•***•*************************************
C••*••••*••MC••2 CONSISTS OF A MAIN ROOT AND 5 OVERLAYS.  OVERLAY 2*************
C••**••*••*CONTAINS 2 SEGMENTS AND OVERLAY 5 CONTAINS 3 SEGMENTS****************
C••**•*••***•*•***•****•*******••••**•••**•*****•*•****••*•**••*****************
C•••***•*•******••*******•*•***•••****•***•**••*•••*•*****•***•********•**•*****
C••***•***•MAIN***************************•***•*******•*************************

PROGRAMDRIVER DRV 0000
COMMON/0/ADEN(20),CCONC(20),COB(50),CTH,DELU,DE6UN,E*71),EMAX, DRV 0001

18MIN,EPSABS, EPSINT: EPSIOT,FACA,FCONC(20),FTWNGFTH,HOMBRG<2100 , ORV 0002
2HOMCAP(,2#no),HOMFIS(2100),lA,IDENT(12),IOPT,ISO(20),IYOS,JENDi,  DRV 0003
3MMINS,KTi,KT2,KLJ,KT4,KT5,KT6,KT7,KTFLUXPLGBN(501, MTOT ,NDELU, DRV 0004
INELMO(20>,NGEOM,NINT•.NI,NT*RININIC,NOINX,NMAX,NMIC,NOBQ,NOI,NPASS, DRV 0005
5NPUN,NRES, NSH2,NSORS ,NTHRM,NUCID(20),NUNRES,RADCWRADP,RTBSQ, DRV 0006
6SERH(70),SNATH,SNPTH.TEMP(20),TRTH DRV 0007

COMMON/1000/HAMSAV (110'70),LMO('20) IN2N(20),SORS (70), DRV 0008
1THC(20),THF(20),THNA(20),THNP(20),THNU(20),THTR(20) DRV 0009
COMMON/4340/LOCAL(4340) DRV 0010
COMMON/4900/HOMIN(71870) DRV 0011
COMMON/2101/GAMMA(·2101)                               URV 0012
COMMON/FLXCOR/FLXCOR('2224) DRV 0013

DRV 00141111 X,0.
CALL SKIPFILE(9)                                                     DRV 0015
TITIMEF<X) DRV 0016
CALL OVERLAY(1„23) URV 0017
DT=TIMEF(X)-7 DAV 0018
PRINT 99998,07 DRV 0019
T$•TIMEF(X) DRV 0020
CALL OVERLAY(2,,23) ORV 0021
DTaTIMEF(X)drl DRV 0022
PRINT99998,DT DRV 0023
NRESININT:NINTiR DRV 0024
IFDIVIDECHECK1002,1011 DRV 0025

1002 WRITEOUTPUTTAPE6,576 URV 0026
576 FORMAT(10HlDVCK NRES) DAV 0027

1011 CONTINUE DRV 0028
TlITIMEF<X) DRV 0029

68 CALL OVERLAY(3„23) DRV 0030
OT•TIMEF(X)•71 DRV 0031
PRI,NT99998,DT DRV 0032
TtgTZMEF<X) DRV 0033

39 CALL OVERLAY(4„23)                                                 URV 0034
OTOTiMEF(X)=71 DRV 0035
PRINT99998.DY DRV 0036·
T20TZMEF(X) URV 0037

1115 CALL tOVERLAY(5„23) DRV 0038
DT.TIMEFAX}•Tl DRV 0039
PRINT99998,DT DRV 0040

2005 REWINDJ DRV 0041
TF•TIMEF(X) DRV 0042

DRV 0043.DTOTF-T
PRINT99999,DT ORV 0044

99998 FORMAT(tHO• ELAP.SED 'TIME.IN OVERLAY •612,5,IMS*//) DRV 0045
99999 FORMAT(1Ht-ELAPSED TIME-,E12,5,•MS•) URV 0046

REWIND 2 URV 0047
REWIND4 DRV· 0048

DRV 0049REWIND 5
REWIND9 DRV 0050

DRV 0051REWIND 50
00101111                   '                                         DRV 0052

DRV 0053END
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'SUBROUTINESYSTEM SYS 0000
.STOP ,SYS 0001
·END SYS 0002

.SUBROUTINETIMEIT(N) 11M 0000
T•TIMEF(N) TIM 0001
RETURN TIM 0002

·ENTRYTIMELAPS IIM 0003
'DTm(TIMEF(N)•T>*,001 TIM 0004
PRINTl,N,'DT JIM 0005

1 'FORMAT(1HO*  TIME SPENT DN 'PROGRAM AREA NO,•12* WAS*21213 IIM 0006
1,•SECONDS*/) TIM 0007
'RETURN TIM 0008
;END TIM 0009

C****••**••OVERLAY 1************************************************************
PROGRAM INPUT INP 0000
:COMMON/0/ADEN(20),CCONC<20),CGB(50),CTH,DELU,DELUN,2171),EMAX, INP 0001
1EMIN,EPSABS,EPSINT.EPSTOT,FACA,FCONC(20),FTH,GFTH,HOMBRG(2100), NP 0002
2WOMCAP(2100),HOMFIS(2100),IA, IDENT(12),IOPT,150(20),IYOS,JENDl, NP 0003
3KMINS.KTl,KT2.KT3.KT4,KT5,KT6,KT7,KTFLUX,LGBN(,50),MTOT,NDELU, NP 0004·
4NELMO(20),NGEOM,NINT,NINT.tR,NINTC,NJINT,NMAX,NMIC,NOBG,NOI,NPASS, .NP 0005
5NPUN,NRES,NSH2,NSORS,NTHRM,NUCID(20 j,NUNRES,RADCWRADP,RTBSQ, NP 0006
BSERH(70).SNATH.SNPTH•TEMP(20),TRTH NP 0007
COMMON/1000/HAMSAV(11,70),LMO(20),NZN(20),SORS(70), NP 0008

1THC(20),THF(20),THNA (20),-THNP(20),THNU(20),THTR(20) NP 0009
'COMMON/4340/LOCAL(4345) NP 0010
COMMON/4900/HOMIN(70,701 NP 0011
COMMON/2101/GAMMA(2101) NP 0012
DELUE.833333333Em2 NP 0013

ESTART=l,E-7 NY 0014
'READ INPUT·TAPE7,500,(IDENT(1),tel,12) .NP 0015
IF(EOF,7)1112.1 NP 0016,

1112 'CALLSYSTEM NP 0017
500 FORMAT(12A6) NP 0018

1 WRITE OUTPUT 'TAPE6,600,(DDENT(I),1•1,12) NP 0019
READ(9),NMATS,(LOCAL(I),tal,NMATS) NP 0020
REWIND 9 NP 0021

600 FORMAT(1Hl,12A6) NP 0022
'READ(7,512)IOPT,NOI,NOBG,iNGEOM,NTHRM,NSORS,IYOS,NMIC,NPUN,NDELU'.NP 0023

1„DELUN NP 0024
IF(NDELU.EQ,1) GO TO 1512 NP 0025
NDELU*DELUN/DELU NP 0026

512«FORMAT(1016,E12,51 NP 0027
·502 FORMAT(6112) NP 0028

IF(XMODF(60*NDELU).60,0) iGO TO 1514 NP 0029'

PRINT.1515 NP 0030
1515 FORMAT(1H0•THE, NUMBER ,OF·IULTRA FINE' QROUPS' PER FIINEI GROUP' MUST DIV.NP 0031

lEDE 60 INTEGRALLY., NP 0032:
STOP NP 0033

1514 IF(IOPT.EQ.1.AND.NDECU.EQ,t,OR,NDELU,QT,11 GO TOi 1512 NP 0034
PRINT2512 NP 0035

2512 FORMAT(lHO•CONSI,STENT OPTI,ON. NOT ·ALLOWED. FOR· AN ALLI FINE·,gROUP' PRO NP 0036
1BLEM•) NP 0037
STOP NP 0038

1512 IF(NDELU,EQ,1) 'DELUIDELUN NP 0039
NOBGRaNOBG•1 .NP 0040

3 READINPUTTAPE7,504,(CGB(I),191,NOBGB) INP 0041
504 FORMAT(6212„5) INP 0042

5 WRITEOUTPUTTAP66,505 INP 0043
,505 FORMAT(lHO/55H REVISED BROAD GROUP BOUNDARIES BY ENERGY AND LETHAJNY 0044

1RGY//6X1SH ·DESIRED ENERGY.10*18HACTUAL ENERGY USED9*16HDESIRED L#THINP 0045'
12*RGYBX20HACTUAL' LETHARGY IUSED//1 INP 0046
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EMAXICGB(11-
-

- --'-=TNFTo'*T
URUNO,0 INP 0048
DO 6K;l, NOBGB 1NP 0049
*1=K•1 INP 0050
IF(K•l)7,7,8 INP 0051

8 'URU=LOGF(EMAX/CGB(K)) INP 0052
7 LGBN(K)NURU/DELUN•1,5 INP 0053

ZF(K,·EQ,i) GO TO 1222 INP 0054·
IF(LQBN(K).LE.LGBN(K-t) )LGBNCK)2LGBNCK•11*1 INP 0055.

1222 REGILGBNCK) INP 0056
RELUg(REQ.1,)*DELUN INP 0057
RELE,EMAX•EXPF(•RELU) INP 0058
WRITE OUTPUT TAPE6,506,Kl,COB(K),RELE,URU,RELU INP 0059

506 FORMAT(14,1PE17,8,1P3826.·81 INP 0060

CGB(K)=RELE INP 0061
6 CONTINUE INP 0062

WRITE(6,606) NOBGB.0.,0, 1 NP 0063
606 FORMAT(14,1PE17,8,1PE26,8) --1-NP 0064-

EMINERELE NP 0065
NINTC=LGAN(NOBGS).1 .NP 0066
WRITEOUTPUTTAPE6,507                                                 .NP 0067

507 FORMAT(1H04X5HGROUP10*7HDELTA U18X7HDELTA E) NP 0068
OO9Kml,NOBG NP 0069
WIDTH=LGAN(K*l),LGBN(K) NP -0-070

DELTAE= CGB(K) aCGB(K+1) NP 0071
WIDTH=WIDTH•DFIUN NP 0072

9 WRITE(6,508)K,WIDTH,DELTAE NP 0073
508 FORMAT(4XIA,lp2E24.8) NP 0074

WRITE(6,608) NOBGB,CGB(NOBGB) NP 0075
608 FORMAT(4XI4,1PE48.8) NP 0076

READ(7,504)EPSABS,EPSINT,EPSTOT,RADP,RADC,FACA NP 0077
RFAD (7.512)KTl,KTP,KT3,KT4,KT5,KTB, IA,KTFLUX,NJINT NP 0078
READ(7,510)(NUCID(I),NELMO(I),ADEN(I),TEMP(I),FCONC(I) NP 0079

1,CCONC(I),I=l,NOI) NP 0080
WRITE (615-30.ZEPSABS,EPS INT, EeSTOT,NG%OM, NSORS,RAOP,_RADC,FACA NP 0081

530 FORMAT(18HO EPSILON SIGMAgE11,4,190 EPSILON SIGMA BAR•Eii,li  ------NP-0-08-2
l• EPSILON SIGMA T=•,Ell,4,/* GEOMETRY=•,14,• SOURCE TYPEN*,14, NP 0083
112H PIN RADIUS•Ell.4,16H .COOLANT RADIUSSEll,4,3H AmE11,4) NP 0084
WRITE(6,630) NTHRM, IYOS,NNIC,NPUN,NDELU,DELU,KTFLUX,IOPT NP 0085

630 FORMAT(• THERMAL OPTION=*13,•  SPECTRUM INPUT•13,*  MICROSCOPIC CR. NP 0086
10SS SECTIONS*13,• PUNCH OPTION•'13/• NUMBER OF ULTRA FINE GROUPS P_NP 0087
2ER FINE GROUP=•13,*  ULTRA FINE GROUP LETHARGY WIDTHm•812,5,•  FIN_NP 0088
36 GROUP WEIGHTING OPTION*13/* FUNUAMENTAL MODE OPTION•*13) NP 0089
CTH•0. NP 0090
FTHIO, .NP 0091
GFTH•O, NP 0092
TRTH•0. NP 0093
SNATH=O.                                                             .NP 0094
SNPTHOO. NP 0095
00 601 1=l,NOI NP 0096
THC(1)50. .NP 0097
THF(I)go. NP 0098
THNUCI):0. NP 0099
THNA(1)20, NP 0100
THNP(1)00, NP 0101

601 THTR(I)•0. NP 0102
11(NTHRM)540,1113,540 NP 0103

540 00 542 Ist,NOI                                                        NP 0104
542 READ(7,543) THC(I).THF(1),THNUCI),THTR(1),THNA(I),THNP(11 NP 0105
543 FORMAT(6E12,5) -NP 0106

1113 EPSTOT•2.•EPSTOT NP 0107
M•0 NP 0108
*T 7•0 NP 0109

NP 0110IF(NOI.EQ,1) GO TO 100
00 102 I•l,NMATS NP 0111
00 101 J•l,NOI .NP 0112
IF(NuCID(J),LOCAL(I))101,.103,101 INP 0113
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103 M=K•1 INP 0114
NEM1=NUCID(K) INP 0115
NEM2*NELMOCK) INP 0116
TEMJEADENCK) 1 NP 0117

TEM4,TEMP(K) INP 0118
TEM59FCONC(K) INP 0119
TEM6mCCONC(K) 1 NP 0120
TEM7gTHCCK)                                                          INP 0121
TEMBETHF(K) INP 0122:

TEM THNUCK)--  IVP 0123-
TEM10=THTR(K) INP 0124·
¥EM11=THNACK) INP 0125

TEM1'2=THNPCK)                                                          -- ---       INP 0126
NUCID(K)pNUCID(J) INP 0127
NELMOCK)=NELMOCJ) INP 0128
ADEN(K)•ADEN(J) INP 0129
TEMP(K)•TEMP(Jl          «                                           INP 0130
FCONC(K)=FCONC(J) INP 0131
:CCONCCK)=CCONC(J)                                     INP 0132
THC(K)=THC(J) INP 0133
THFCK)gTHF(J)                                                        INP 0134
THNUCK>FIHNU(J) INP 0135
THTRCK)ITHTR(J) INP 0136
THNACK)STHNA(J)                                                      1NP 0137
THNPCK)IT,HNP(J) INP Of38
NUCID(J)gNEM1 INP 0139
NFLMO(JINNEM2 INP 0140
ADEN(J)=TEMJ INP 0141
TEMP(J)FTEM4 INP 0142
FCONC(J,STEMJ INP 0143
CCONC(J)ITEM6 INP 0144
THC(J)=TEM/ INP 0145
THF(J)=TEMS INP 0146
THNU(J)aTEM9 INP 0147
WHTR(J)sTEM10 INP 0148
THNA(J)aTEM11 1NP 0149
THNP(J)FTEM12 - -         - T N P-  0 1 5 0

101 CONTINUE I,NP 0151

IF(K.EQ.NOI.OR.K.EQ.Not-1,AND,NUCID(NOI),EQ,5HHYDRO ) GOTO.100 INP 0152
102 CONTINUE INP 0153

00105 Jgl,NOI INP 0154
00.106 tfl,NMATS INP 0155
IF(NUCID(,J).EQ.LOCAL(1)•OR.NUCID(J),EQ.5HHYDRO ) GO TO 105 INP 0156

106 CONTINUE INP 0157
PRINT 104, NUCiD(J) INP 0158

104 'FORMAT(1HO• SORRY, MATERIAL IDENTIFIED AS· •A6,• NOT ON 1HIS L.IBRAINY 0159
1RY TAPE•) INP 0160

105 CONTINUE INP 0161
CALL :SYSTEM INP 0162

100 CONTINUE INP 0163
WRITE(6,531)(NUCID(I),NEUMOCI),ADENCI),TEMP(I),FCONCLI),CCONC(I),IINP 0164

191,NOI)                        '                                     INP 0165
531 FORMAT(27HlMATERIAL I·D. EUMO ·MAT, ID,4*12HATOMIC: CONC.11X INP 0166

111HTEMPERATURE11**ATOMIC 'CONC, 'PIN*,6X•ATOMIC 'CONC. COOLANT•/ INP 0167
2(At2,112,4824,8)) INP 0168

510 FORMAT(A6,16,4E12,5) INP 0169
IF(NTHRM.EQ.0) GO TO 603 INP 0170
00 602 tel,NOI INP 0171.

CTHICTH*ADENCI>•THCCI) INP 0172
FTH=FTH*ADENCI)*THFCI) INP 0173
OFTH=GFTH+ADENCI)*THF(I)*THNU(11 INP 0174
SNATH=SNATH*ADENCI)*MINA(I) 1NP 0175
SNPTH=SNPTH•ADEN(I)*THNP(I) INP 0176

602 TRTH¤TRTH•ADEN(I)•THTR(l) INP 0177
603 NINTRNINTCINDELU INP 0178

NUNRES00 INP 0179
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NINTiR•O INP 0180
DO 1002 J•l.NOI INP 0181
IF(NUCID(J>.EQ.5HHYDRO) KT78J INP 0182

1002 CONTINUE INP 0183
MTOTPO INP 0184

IFINDELU.EQ,1) GO TO 200 -INP 0185·
DO 1003 1•l,NOI INP 0186
11(NELMOCI).QT.0) MTOTRMLOT*1 INP 0187

1003 CONTINUE INP 0188
200 IF(NDELU,EQ,1) GO TO 1004 INP 0189

IF(NDFIU.GT.l,AND.(KTy.NE.0,OR.MTOT.NE.0 ) GO TO 1516 INP 0190
PRINT 1005 INP 0191

1005 FORMAT(lWO•AN ULTRA FXNE GROUP PROBLEM MUST CONTAIN HYDROGEN OR A INP 0192
1LEGENORE MATERIXL•) INP 0193
STOP INP 0194

1516 IFCIOPT,GT.1.AND,EMAX,LE.ESTART,OR.IOPT.EQ,1,OR.MTOT,EQ,0) GO TO INP 0195
flnnd INP 0196
PRINT 1504 INP 0197

1504 FORMAT(1H0•MAX, ENERGY MUST BE LESS THAN OR EQUAL TO ESTART FOR A INP 0198
1CONSISTENT OPTION•) INP 0199
STOP INP 0200

1004 1FDIVIDECHECK1000,1001 INP 0201
1,On WATTEnUTPUTTAPFB,575 INP 0202.
575 FORMAT(• DVCK INPUT•) INP 0203

1001 CONTINUE INP 0204
TiMTIMEF(X) INP 0205

66 RETURN INP 0206
END INP 0207

C*****•**••OVERLAY 2******************•*****************************************
pROGRAM RESXEC

RXS 0001
HXS 0000

COMMON/TRTI/TR(62,62),71(62,62),AIMW,AX,KI,REW,Y
CALL SEGMENT(2,1,23)

RXS 0003
RXS 0002

CALL SEQMENT(2.2,'23)
HXS 0004RETURN

END RXS 0005
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C•****•*•*•ASSEMBLY LANGUAGE VERSION OF QUICKW•***•**•***•******•***************
IDENT QUICKW QKW,0000

EXIT,     63          (51*                                                       ·       QKW 0001
20 CS,QSOD:CT, ·0Kw 0002

DICT. OCT 0000000000000000 QKW 0003
BCD 1,QUICKW        ..      - ___- - - _   - -QKW :00-0-4-

TRTI BLOCK 7693 OKW 0005
COMMON TR(·3844) OKW 0006
COMMON 71(38447                           --         - -  - ---  ------ ------- -     GKW  0007
COMMON AIMW(lj                                                 OKW 0008
COMMON AX(1) OKW 0009
COMMON KI(1) ---O K W     O D 1 0

COMMON REW(1) 'UKW 0011
COMMON Y(1) QKW 0012
ENTRY QUICKW                                                                                                .     ...     _.-_...._........._._.OKW-  0013

QUKCKW UBJP ($)*/'* OKW 0014
+'        63 Cs)*.1 ,WKW 00$5

20 ($)QBODICTi -  -- -  - - ----OK W--01-i-6-

63 ($)*•2 OKW 0017
20 ($)DICT, QKW 0018
SIU ENDING„1 -  -      --       --   --------     -OKW-0-019
LDA AX DEFERMONE WHICH FORM TO USE 'OKW 0020
AJP,PL STORl QKW 0021
ROP„ PE,A,A                             --               QKW 0022
STA =SX ·QKW 0023
SUJ •*1 QKW 0024

STORl STA =SX                                         _  _  -  QKW-, 0025
FMO       X                                                     OKW 0026
STA =STEMX QKW 0027
LDA       Y                                                  --  ,    .OKW 0028
FMU       Y                                                    QKW 0029
STA =STEMY QKW 0030
FAD TENX                                                                                   _  __ __  -_ _-WKW - 0-031-

STA =SR2 CHECK BASED 0%,CIRCULAR PROFILESQKW 0032
FSB =D36, QKW 0033
AJP,MI .10 -     -    - - --7KW  003*
LDA       R2 OKW 0035
FSB =D144. QKW 0036
AJP,MI ,2"      ' "           -                 -     - :QKW-0037
LDA       R2                                                   OKW 0038
FSB =D10000• QKW 0039
AJP,MI    .3                                                 .  QKW-0040
SUJ       '4                                                   OKW 0041

.10 LDA       X                       INTERP, ON TABLE GKW 0042
FMU =D 10. SET OP INDEX AND FIND P,Q OKW 0043
STA .ERASER. QKW 0044
FAD,UR,UN =02044000000000000 QKW 0045
SAL =SII QKW 0046
FAD =02044000000000000 QKW 0047
FSB,UR ,ERASER. QKW 0048
ROP,- PZ,A,A QKW 0049
STA =SP QKW 0050
LDA       Y                                                    QKW 0051
FMU =Dlo, OKW 0052
STA ,ERASER. QKW 0053
FAD,UR,UN =02044000000000000 QKW 0054
SAL =SJJ QKW 0055
FAD =02044000000000000 QKW 0096
FSB,UR .ERASER. OKW 0057
ROP,• PZ,A,A GKW 0058
STA =SQ WE NOW HAVE· P AND Q QKW 0059
ENA       0                                                    QKW 0060
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SAU =SJJ                                                   QKW 0061
SAU .Sil QKW 0062
1.-DA---.     -JJ--*.---/-    - . INDEX,i 1•62*JJ•1-26-- -

OKW 0063
MUI 2062 QKW 0064
ADD 20126 QKW 0065
ADD       11                                               '   QKW 0066
STA =SIJ wE NOW HAVE THE SUBSCRIPT FIXEDOKW 0067
LOA       P                                                      QKW 0068
FMU =D.5                                                   QKW 0069
STA SSHP QKW 0070
FMU       P                                                    QKW 0071
STA *SHP2                                      ---- -----*EW 0072
LDA       P                                                    OKW 0073
FMU       Q                                                    QKW 0074
STA :,SPQ  --- --=-  ..7-  ---       -        -    ...---    -.--  .--- ..-OKW 0075
LDA       Q                                                      QKW 0076
FMU *D,5 QKW 0077
$TA =s AQ --  -----I --  ---I----I    I.QKW    0078

FMU       Q                                                    QKW 0079
STA *SH02                                                QKW 0060
FSB              HQ                                                                          '  '-'-------- -- -OKW- -0081-
STA =SAl QKW 0082
LDA HP2                                                  QKW 0083
F S B                            'Ap                                                                                                                         - --'  - - * - -       -        .            - -

-

Q*W 0084
STA =SA2 OKW 0085
LDA HP2 OKw 0086
FAD --  --H02   ---                                        -QKW-0-087
FMU =D•2, QKW 0088
FAD       PQ                                                     QKW 0089
FAD ;D 1, -= --=---                                             -WKW WO*0
STA =SA3 OKW 0091
LDA HQ2 OKW 0092
FAD     -       HO  -- -  --             ......    -----....  . --.....      ..------.-------- ---OKW  0-093
FSB PQ     -                               .OKW 0094
STA SSA5 OKW 0095
LDA HP2 ORW 0096
FAD       HP                                                     QKW 0097
FSB       PQ                                                   QKW 0098
STA -  2 SA-4-- - WE NOW MAVE· INTERY, CUkIE, Al,A5WKW OOVY
LIL IJ,1 QKW 0100
FMU TR•62.1 UKW 0101
STA .ERASER.      -   --   - -  - -----  --- --- ----------= ---  -----------1-Klr-01-0-2-
LDA       Al                                                     QKW 0103
FMU TR•125,1 QKW 0104
FAD  -     ,ERASER.                            -           -    - -     - -  OKW :0105-
STA .ERASER. QKW 0106
LDA A2                                       '              OKW 0107
FMU TR•64,1 ------OKW -010.8
FAD ,ERASER.                                               QKW 0109
STA .ERASER.                                               .OKW 0110
LDA ------ AS -----  --- OKW  :Ul-tf
FMU 'TR-63,1 GKW 0122
FAD .ERASER. OKW· 0113
STA  - ---,:ERASEA.-- UAW 0114
LDA       A5                                                     'GEW 0115
FMU TR•1,1                               '                QKW.0116 1,
FAD

--
,ERASER. yAW ·0117   \

STA ,ERASER. QKW 0118
LDA__ PQ OKW ·0119       i
FMU TR,.1 ·OKW 0120        i
FAD ,ERASER. QKW 0121
STA REW

·

WE HAVE FOUND REAL.'PART OF, W QKW 0122
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LAC       KI                                                   'QKW 0123·
INA 0 QKW 0124
AJP,.MI   i;5 -  -                        ·    ----------Q*w--01:25'
SUU ENDING, .QKW 0126

'5 --
LDA Al »QKW.0127
FMU 710125,1 -- --   -  :0Kw. 0128-
STA ,ERASER. QKW.0129
.LDA       42                                                     'OKW 0130
FMU TI·.64,.1 OKW-0131-
FAD .ERASER.                                               QKW 0132
STA .ERASER. OKW 0133·
LDA A3                                                                  --             QKW--0134-
FMU Tl•63,1 QKW 0135
FAD ,ERASER. OKW 0136
STA .ERASEA. QKW 0137
LDA A4 QKW 0138
FMU 71962,1 0Kw 0139
FAD .ERASER. -      -       -             ---QKW--0140.
STA ,ERASER. QKW 0141
LDA       A5                                                   OKW 0142
FMU   -- -    Ttel-;-1- '"-                 ----------   ------·       ·-·---OKW-Oli*3-
FAD ,·ERASER. QKW 0144
STA .ERASER. OKW 0145
LOA        --==  PQ                                                                                                              ....  _-___.__:.OKW--0-1-46-
FMU TI'l QKW 0147
FAD .ERASER. OKW 0148
LDQ--· -AX OKI 0149
QJP,MI MINUS QKW 0150
STA AIMW HAVE· NOW FOUND IM W OKW 0151
SLJ ENDING, UAW 01'0

MINUS ROP.• PZ,A,A OKW 0153
STA AIMW OKW 0154
SLJ-- -- --ENDING, WAW 01"

,2 LDA TEMX BEGIN RAT10NA61 APPROX,FOR»W QKW 0156
FSB TEMY QKW 0157
STA     - ----68*-f------ -  -=--- - -

QKW 0158
FSB ID.2752551 GKW 0199
STA *SAA OKW 0160
L D A --        --At

 

WAW 0101
FSB 002,724745 OKW 0162
STA gSA5 QKW 0163
LDA m02,                     --  ----        - ---- -----         -----OKW--OT*4-
FMU       X                                                    OKW 0165
FMU       Y                                                      OKW 0166
STA =SA2                                                           - _ _-_  _ -       --  -_____          UKW--0167-

FMU       A2                                                     OKW 0168
STA =SA3 NOW WE HAVE: COEFF, GKW 0169
LDA WAW 0170
FMU A4 OKW 0171
FAD       A3                                                     OKW 0172
STA ,ERASER. -  -------

--------
WAW U,73

LDA •02000406270733713 QKW 0174
FDV ,ERASER. .GKW 0175
STA * SDi                   . ---- w R W-*Dil'6-
LDA       A5                                                     QKW 0177
FMU A5 OKW 0178
FAD A3 WKW Ult#
STA .ERASER.                                               GKW 0180
LDA •01773650037520104                    '                OKW 0181
FOV - .ERASER.- -    

-------

UAW gi62
STA =SD2 0*w ·0103
LDA       A2 GKW 0104
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FMU       X                                                    QKW 0185
STA ,ERASEH. QKW 0186
LAC       AA                                                   QKW 0187
FMU       Y                                                    QKW 0188
FAD ,ERASER. QKW 0189
FMU Dl QKW 0190
STA ,ERASER. QKW 0191
LDA       A2                                                   QKW 0192
FMU     X                                      QKW 0193
STA .ERASER.•1 QKW 0194
LAC       A5                                                   OKW 0195
FMU       Y                                                       QKW 0196
FAD .ERASER.•1 WKW 0197
FMU       D2                                                   QKW 0198
FAD .ERASER. QKW 0199
STA REW QKW 0200
LAC       KI                                                   UKW 0201
INA 0 QKW 0202
AJP,MI    .7                                                ·     WKW 0203
SLJ ENDING, QKW 0204

,7       LDA       A4                                                   QKW 0205
FMU       X                                                    OKW 0206
STA ,ERASER. QKW 0207
LDA A2 QKW 0208
FMU       Y                                                    QKW 0209
FAD .ERASER. QKW 0210
FMU Dl QKW 0211
STA .ERASER. QKW 0212
LDA A5                                                   OKW 0213
FMU       X QKW 0214
STA iERASER.•1 GKW 0215
LDA A2                                                   QKW 0216
FMU       Y                                                    QKW 0217
FAD .ERASER.*1 (QKW 0218
FMU       02                                                   OKW 0219
FAD .ERASER. QKW 0220
LDQ AX                                                   OKW 0221
QJP,Mi MINUS QKW 0222
STA AIMW                ___ .     _           __  __    GEW-0223
SLJ ENDING, ,QKW 0224

.3 LDA TEMX BEGIN COMPUTE, 1 TERM OF CONT, FROKW 0225
FSB TEMY OKW--0-226

s;, ;st! OKW 0228
QKW 0227

FSB 901,                                                                      QKW -0229
STA =SAA OKW 0230
LDA       X                                                    QKW 0231
FMU           Y                                                       ....     --.......-.-- - --'.--OK.W..-0272
FMU =04, OKW '0233
STA =SA2 OKW 0234
FMU A2.                                                 QKW-0235
STA ,ERASER. A 2**2 QKW 0236
LDA A4 QKW.0237
'FMU AA                                                     - -    . . . . .     .              . ... -- - - -   QKW'. 0238

FAD .ERASER. QKW 0239
STA .ERASER. UKW 0240
LDA =02001440672720214         - --  -         -      -- QKW 0241
FDV .ERASER. QKW 0242
STA =SD1 QKW 0243
LDA A2 QKW 0244
FMU       X                                                    QKW 0245:
STA ,·ERASER. QKW 0246
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LAC 14 UKW 0247
FMU       Y                                                       WKW 0248
FAD .ERASER.                                              UKw 0249
FMU       01                                                    QKW 0250
STA REW WKW 0251
LAC       KI                                                    WKW 0252
INA 0 UKW 0253
AJP,MI    .9                                       '            UKW 0254
SLJ ENDING. UKw 0255

.9 LOA A4                                                      WKW 0256
FMU.      X                                                     QKW 0257
STA .ERASEA.                                              QKW 0258
LOA A2                                                    UKW 0259
FMU       Y                                                     UKW 0260
FAD .ERASER.                                            . WKW 0261
FMU       01                                                    0Kw 0262
LDQ AX OKW 0263
QJP.MI MINUS UKw 0264
STA AIMw , UKW 0265

.8 . SLJ ENDING, WKw 0266

.4 LDA TEMX BEGIN COMPUTE NAT, LINE SHAPE UKW 0267
FAD TEMY QKw 0268
FMU =Dl.77247·15 QKw 0269
STA .ERASEA. QKW 0270
LDA       Y                                                     QKW 0271
FOV .ERASEH. WKW 0272
STA REW WKW 0273
LAC KI WKW 0274
INA 0 .QKW 0·275
AJP,MI .6 UKW 0276
SLJ ENDING.                                       :       WKW 0277

.6       LOA       X                                                     WKW 0278
FDV .EXASER.                                              OKW 0279
LDu AX QKW 0280
QJP,MI MINUS OKW 0281
STA AIMw QKW 0282
SLJ ENDING. QKW 0283
EXT O8ODICT. QKW 0284

ENDING. Ell 0,1 UKW 0285
LDA OUICKW QKW 0286
SLJ EXIT. QKW 0287

.ERASER. BSS       2                                                     WKW 0288
END QKW 0289

,

C
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C*•**••*•*•SEGMENT 1*•••***•***•**********••*••*•***•***••*•********************
PROGRAM UNRES UNR 0000
COMMON/0/ADEN(20),CCONC(20),CGB(50),CTH,DELU,DELUN,E(71),EMAX, UNR 0001

1EMIN,EPSABS,EPSINT,EPSTOT,FACA,FCONC(20),FTH,GFTH,HOMBRG(2100), UNR 0002
2HOMCAP(2100).HOMFIS(2100), IA, IDENT (12),IOPT, I SO(20), I YOS,JENDi, UNR 0003
3KMINS,KTi,KT2,KTJ,KT#,KT5,KTB,KT7,KTFLUX,LGBN(50),MTOT,NDELU, UNR 0004
4NELMO(20),NGEOM,NINT,NINTlR,NINTC,NJINT,NMAX,NMIC,NOBG,NOI,NPASS, UNR 0005
5NPUN,NRES,NSH2.NSORS,NTHRM,NUCID(20),NUNRES,RADC,RADP,RTBSQ, UNR 0006
6SERH(70),SNATH,SNPTH,TEMP(20),TRTH                  ·               UNR 0007
COMMON/TRTI/TR(62.62),TI(62,62),AIMW,AX,KI,REW,WHY UNR 0008
COMMON/4900/AAA(80),ABUNDI(800),AFAC(800).EN(800),GAF(8009, ONR 0009

1GAMGAM(800),GAMT(800),IFI(20) UNR 0010
COMMON/4340/AREAl,AREA2,AO(20),Al(20),A2(20),A3(20),BETA,FJF, UNR 0011

1JST(2.80).MAXRFS,NID(800),NUN(20},SEEl,SEE2,SIGMI,SIGMO,SIGn(800),UNR 0012
2XIAV(20),ZETAP(800),ZI,ABUN(4,20),AMU.2,4.80),D(2,4,80),FUN(25,4),UNR 0013
3OFF(5),GN(10),SFUN(1,25,4),SOP(25),XI(20) UNR 0014
COMMON/1 nno/G(P,4,80),LST (80),NPT (1,80).SCUN(1.25,4) ONR 0015
COMMON/2101/ES(25,1,80) ONR 0016
DIMENSION GA(2,4,80),OF(25,8.20),GNO(25,8.20), UNR 0017

1NU(2.4,8n),X(ln,2).Y(5,4) UNR 0018
DATA (X:.5254308•02,0371741E•01„103133, .207850„359875,0574320, QNR. 0019

1,879486,1.33502,2.10558,4,39230„517550Ee01, .163089„288398, UNR 0020
2.4317200.5991440.8nO477,1.05263,1,39297,1.91582,3.304001, UNR 0021
3(Y•.2129036•01, .155477, .467072,1,10710,3,249140,107400„360070, UNR 0022
4,699863,1,22312,2.60955,·189269„476036,,793185,1,23576,2,30575,  UNR 0023
5.2549660.549072*.842564,1.23075.2.12265)                           UNR 0024
CALLTIMEIT(0) UNR 0025
SIQPMH.20. UNR 0026
Klot UNR 0027
SIGMINO, ONR 0028
SIGMO•O, UNR 0029
IF(RADP .1.E•20)1189,1189,1190                                 UNR 0030

1189 SEEl•O, UNR 0031
SEE290, ONR 0032
AREAl=1. ONR 0033
AREA2=0, UNR 0034
DO 400 Mol,NOI ONA 0035

400 CCONC(M)00. ONR 0036
GOT01188 UNR 0037

1190 GOTO<11190,11191),NGEOM UNR 0038
11190 SEE191./(4.*RADP) UNR 0039

SEE2nl,/(4,•(RADC.RADP)) UNR 0040
AREAl=RADP UNR 0041
AREA2=RADC-RADP UNR 0042
GOT01188 UNR 0043

11191 SEE2=RADP/(2,*(RADC•*2-RADP*-2)) ONR 0044
SEE10,5/RADP ONR 0045
AREAl=RADP*-2 UNR 0046
AREA2=RADC•*2•AREAl UNR 0047

1188 CONTINUE ONR 0048
READ(9 )'((TR(t,J),I=1,62),401,62) UNR 004g
READ(9 ),((TICI,J),I=1,621,J=l,62) QNR 0050
CALL SKIPFILE(9) UNA 0051
READ(9) yNR 0052
MAXRES=0 UNR 0053
JPol ONR 0054
NOMAT=NOI yNR 0055

11 FORMAT(6EX8,5) UNR 0056
500 00510LZwl,NOMAT ONR 0057

IF(LZ,NE,KT7) GO TO 100 yNR 0058
x 1(LZ) 1, UNR 0059
SIGPMISIGPMH ONR 0060
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1 W Ruo UNR 0061
NUNCLZ)on 9NR 0062
GO TO 101 VNR 0063

too IN=0 UNR 0064
RTEMP2=SORTF(TEMP(LZ))*2. 9NR 0065

501 READ('9)ID, IWR, ISK UNR 0066
IF(NUCID(LZ)=10)503,502,503                                         UNR 0067 .

503 005051=1.ISK UNR 0068
505 READTAPE9 ONR 0069

GOT0501 UNR 0070
502 READ(9) NUNCLZ),IFI(LZ),IS,(ABUNCI,LZ),121,IS) yNR 0071

ISO(LZ)ITS UNR 0072
IF(NUNCLZ))301,301,302 UNR 0073

302 00611=l,TS WNR 0074
LQ=O

ONR 0076
UNR 0075

LP=IN*LZ
IN=IN+20 UNR 0077
READ(91Ll, AAA(LP),(JST(I,LP),NPT(l,LP),101,61) UNR 0078
LST(LP)GLI ONR 0079
LSF:LI                                                               UNR 0080
IF=IFI(LZ) YNR 0081
00300 LSml,LSF UNR 0082
JSF•JST(LS,LP) UNR 0083
NP=NPT(1 ,LP) UNR 0084
READ(9)(ES(NL,1 ,LP),NL l,NP) UNR 0085

ONR 008600300 JS•l,JSF
READ(9) GA(LS,JS,LP),NUCUS,JS,LP),G(LS,JS,LP), QNR 0087

10(LS,JS,LP),AMU(LS.'JS,LP) yNR 0088
9 LQ0LQ+1 UNR 0089

READ(9)(OF(NL,LQ,LP),ONO(NL,LQ,LP),NLgl,NP) ONR 0090
ONR 0091300 CONTINUE

6.CONTINUE ONR 0092
301 TF(IWR)397,397,507 ONR 0093
397 READ(9)SIGPM,XI(LZ) UNR 0094
101 XIAV(LZ)=SIGPM UNA 0095

1199 SIGMI=SIGPM*FCONC(LZ)*SIGMI ONR 0096
SIGMO=SIGPM*CCONC(LZ)•SIGMO UNR 0097
GOT0510 UNR 0098

507 READ(9)NRGYS,SIGPM,XICLZ),AO(LZ),Al(LZ),A2(LZ),A3(62) UNR 0099
304 XIAV(LZ)=SIGPM UNR 0100

1196 SIGMI=SIGPM*FCONC(LZ)•SIGMI ONR 0101
SIGMO•SIGPM•CCONC(LZ)•SIGMO yNR 0102
MAXRES=MAXRES•NRGYS YNR 0103
READ(9)(EN(J),LL,SIGO(J),ZETAP(J),ABUNDI(J), UNR 0104

1AFAC(J),GAMT(J),GAMGAM(J),GAF(J),J•JP,MAXRES) UNR 0105
561 005OBJ=JP,MAXRES UNR 0106

NID(J)SLZ UNR 0107
508 ZETAP(J)CZETAP(J)/RTEMP2 yNR 0108

JP•JP+NRQYS UNR 0109
510 CONTINUE ONR 0110

MAXM11=MAXRES•1 yNR 0111
lF(MAXRES•1>580,580,562 yNR 0112

562 00515J91,MAXMIt UNR 0113
Jpl=J*1 yNR 0114

563'00515KmJPl,MAXRES UNR 0115
564 IF(EN(J)•EN(K))515.515,511 UNR 0116
511 TEM1•EN(J) VNR 0117

TEMJ•SIGO(J) yNR 0118
TEMIaZETAP(J) UNR 0119
TEM5•AFAC(J) UNR 0120
TEM6•GAMT(J) UNR Oi21
TEM70GAMQAM(J) ·UNR 0122
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TEMBIGAF(,J) UNR 0123
EEM9RNID(J) UNR O%24
TEM10¤ABUNDI(J) yNR 0125
EN(J>IEN(K> UNR 0126
SIGn(J)=SIGOCK) ONR 0127
ZETAP(J)RZETAP(K)                                   ·                YNR 0128
AFAC(J)IAFACCK) UNR 0129
BAMT(J)mAAMT(Ki ONR 0130
GAMGAM#J)PGAMGAM(K) 9NR 0131
GAF(J)¤GAF(K) UNR 0132
Nin(J)=Nrn(K) DNR 0133
ABUNDI(,J>NABUNDICK) QNR 0134
ENCK>*TEMt                                                        yNR 0135
.SIGOCK>aTFMJ UNR 0116
ZETAP(K)*TEM4 UNR 0137
AFACCK),TEM5· ONR 0138
OAMICK,=TEMS· ONR 0139
GAMGAM(KI•TEM7                 '                                     ONA 0140
GAF(K)=TEMB ONR 0141
NIn(KiDLEMe UNR 0142
ABUNDICK>ITEM10 ONR 0143

515 CONTINUE ONR 0144
San .CONTINUF ONR·0145

CALLTIMELAPS(1) ONR Oi46
NUNRESIO                                                          QNR 0147
00310LZvt.NOMAT                                                     UNR 0148
CMCORs((XICLZ)•1,)/XICLZ))•*2                                       ONA 0149
CALLTIMEIT(0) ONR 01,50
INOO ONR 0151
LQmo ONR 0152
IF(CCONC(LZ)•1.6020)11104,11105,11105 ONR 0153

11104 NFul QNR 0154
GOTO11106 UNR 0155

11105 NF=2 ONR 0156
11106 CONTINUE                                                          yNR 0157

IF(NUNCLZ)) 310,310,306 UNR 0158
306 LS=ISOCLZ)                             ·     ·                       QNR 0159

NUNRES=NUNRES+1 YNR 0160
0081191, IS                                                        UNR 0161
UPPIN.UZ QNR 0162
1NmIN*2n UNR 0163
CS=LST(LP) 9NR 0164
IF=IFI(LZ) -1 6NR 0165

UNR 0166NP=NPTil·/UP)
00307NNFt,NP ONR 0167
SCUN(1 iNN,11)00, ONR 0168
FUNCNN,11)90. ONR 0169

307 SFUN(1 iNN,11)90, ONR 0170
GO TO(312,313)IF ONR 0171

312 OO3310LLol,LS .ONA 0172
JSOJST(LL,LP) yNR 0173
NPoNPT(1 *LP) UNA 0174
003310NNal,NP                                                       ONR 0175
DELT=SORTF(XI(LZ)/(3.44656•4*ES(NN,1 *LPM-TEMP(62))) YNR 0176
STEISQRTF(ES(NN,1 ..LPI) yNR 0177
52=l,E=30 UNR 0178
Slapno,

UNA 0180
yNR 0179

DolloOIZel,NOMAT      i                                              ONR 0181OO1100Kli,MAXRES
KKoNID(K) UNA 0182
IF(KK•IZ)1100,.1104,1100 DNR 0183

1104· 1/(KK•LZ)1130,1100.1130 ONR 0184
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1130 GOTO(1108,1105),NF UNR 0185
1105 IF(XICKK>•100.) 11ne,1100,1100                                     ·ONA 0186
1108 EX=2,*(ES(NN,1 0LP)•EN(K))/GAMT(K) 9NR 0187

AX=EX*ZETAP(K) UNR 0188
WH¥GZETAP(K) 9NA 0189
CALLQUICKW 'UNR 0190
TEMlmABSFFENCK)) ONR 0191
SNABUNDICK)•ZETAP(K)*(SIGOCK)*1,77245385•REW•((GAMQAMEK>*GAFCK))/ UNR n192

1GAMT(K)•SORTF(TEMl /ES(NN,1 ,LP))•C·GAMT(K)•GAMGAM(Kl,GAFIK) 1/ UNA 0193
2GAMT(K))•AFACCK)*3.5449077*AIMW) ONR 0194
00%0(1106,1107M,NF ONR 0195

1106 52mS•CCONCCIZ)•52 UNR 0196
1107 IF(XY(KK)•100.)11108,1100,1100 ONA 0197

11108 SIGPmS*FCONC(IZ)•SI·GP UNA 0198
GOTO(.1100,11107),NF UNR 0190

11107 8295•CCONCCIZ>•S2                               ·                 ONA 0200
1100 CONTINUE ONR 0201

52952*SIGMO
ONR 0203
UNR 0202

SIGPmSIGP•SIGMI
GOTO(1109,1110),NF ONR 0204

1110 SIGP9(52•AREA2*SIGPIAREAl)/((FCONC(LZ)*AREAl*CCONC(LZ)*AREA2)* yNR 0205
1ABUNCII,LZ>) UNR 0206
GOTOillin yNR 0207

1109 GAMBIl,/(1,•SEE2/92) yNR 0208
SEE,1,•GAMB**4•(1 -GAMB) •GAMB UNR 0209
SIGESSEEt•(1,•SEE)•FACA/(.1.'-SEE•(FACA•1.)) 9NR 0210
SIGPM(SIGP•SIGE)/(FCONCCLZ)-ABUNCII,LZ)) yNA 0211

11110 00331OJJql,JS yNR 0212
BARJRO. UNR 0213
BARFIO,                                                           UNR 0214

850 GOTO(317,318>LL ONR 0215
317 V•AMU(LL,;JJ,.LP) VNR 0216

GOT0319 yNR 0217
318 AAAARAAA(LP)*STE                                                  UNR 0218

V0AAAA**P/(1•AAAA**2) *AMUCLL.JJ,LP) ONA Opt9
319 SRERSTE*V QNR 0220
851 NXXXIAMU(LL,rJJ,UP)*1•02 010 UNR 0221

GO TO(320,'321),LL                        -                          UNA 0222
320 LQaJJ UNR 0223

GO TO 322 ONR 0224
321 .LQaJST(LL-1,LP)•JJ yNR 0225

UNR 0226322 KImO
ONR 022700311 Jol,10

GN (J)=GNO ('NN,LQ,LP)•SRE-X (J,NXXX ) UNA 0228
GAM,GN(J)*GACLL,JJ,CP> UNR 0229
ZIRGAM•DELT ONR 0230
SIGZS2.·666•G(LL,'JJ,LP)•GN(J)/ES(NN,1 ,LPD/GAM•CMCOR ONA 0231
BETARSIGP/SIGZ VNR 0232
CALLQFJ UNR· 0233
BARFRBARF*GAM*FUF                   «                               UNR 0234

311 BARJ=BARJ•FJF ONR 0235
KIal ONR 0236
BARJF.10•BARJ ONA 0237
BARFF,10*BARF ONR 0238
TEMPAMBARF•ABUNC I I,.LZ>/DILL,JJ,LP) ONR 0239
FUNCNN,It)*FUNCNN, It)•TEMPA                                    ·    ONA 0240
ZF(NJINT,NE,0) TEMPA,O• UNR 0241

309 SCUN(1 ,NN, It>=SCUN(l ,NN, Il)*GA(LL,JJ,LP)•SIGP*BARU/DiLL,JJ,LP*• ONR 0242
1ABUNCII,LZ)/(1.eFEMPAI ONR 0243

3310 CONTINUE                                                          UNR 0244
ONR 0245NPRNPT(1 ,LP)

WRITE(2)LZ,1 .NP, (ESANN,1 ILP),SCUN(1 *NN,IX),SFUN(l«,NN,Ill, .  UNR 0246
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1NN.l,NP) UNR 0247
IF(*71)341,341.340                                                UNR 0948

340 WRITE(6,342) UNR 0249
1NUCID(LZ) ,LS,NP, (ES(NN,1 ,LP),SCUN(1 ,NN,It),SFUN(1 .NN,iII, YNR 0250
1FUNINN.11)·NNqi,NP) UNR 0251

342 FORMAT(9Hl MAT, NOA6,4X,16,9H L STATES,16,9H E POINTS/(4Ele,5)1 UNR 0252
341 CONTINUE YNR 0253

OOTOB UNR 0254
C AVERAGE OVER FISSION WIDTHS yNR 0255

313'CONTINUE UNR 0256
NP=NPT(1 .LP) ONR 0257
00315LLgi,LS UNR 0258
JS=JST(LL,LP) UNR 0259
n0315NNel,NP             '                                           UNR 0260
DELTgSQRTF(XI(LZ)/(3.44656•4*ES(NN,1 ,LP)•TEMP(LZ))) yNR 0261
STE•SQRTF(ES(NN,1 .LP)) UNR 0262
9921,=•TO yNR 02Al;
SIGP•O. yNR 0264
001300 IZ•l,NOMAT UNR 0265
0013nok•l,MAXRES ONR 02*6
MKRNID(K)         '                                                  ONR 0267
IF(KK•IZ)1300,1304.1300 ONR 0268

1304 IFIER•LZ 1330,1300·13QO ONA 0969
1330 GOTO(1308,1305),NF ONR 0270
1305 *F(XICKK>•100,) 1308,1300,1300 ONR 0271
130A IX•2,•(FS<NN.1 .LP>eENCK))/GAMTCK)                                  UNR 0272

AX¤EX•ZETAPCK)                                                    UNR 0273
WHYmZETAP(K) ONA 0274
f.ALI.QUIr:KW ONR 0275
TEMIRABSF(EN(K)) ONR 0276
S•ABUNDIC.K)*ZETAP(K)*(SIGOCK)*1,77245385*REW•((GAMGAM(KI•GAFCK))/ ONR 0277

InAMT(K)•SORTF(TFM1 /FS(NN.1·.LP))•(GAMT(K)•GAMAAM<K),QAFIK)1/ UNR 0278
2GAMT(K))•AFACCK)•3.·5449077*AIMW) ONR 0279

---                                                                         .UNR 0280- . - GOTO<1306,1307),NF-

1308 92•S*(CONC(IZ)•52 ONR 0281
1307 IF(XICKK>•100,)11308,1300,1300 ONR 0282

11308 SIGPIS•FCONCCIZ)•SIGP ONA 0283
GOTO(1300.11307).NF ONR 0284

11307 92 S*CCONC(IZ)•52 9NR 0285
1300 CONTINUE UNR 0286

S2•S2*St(MO ONR 0287
SIGPRSIQP•SIGMI ONA 0288
GOTO(1309,1310),NF ONR 0289

13ln SIGP=(S2•AREA2*SIGP•AREAll/((FCONC(LZ)•AREAl*CCONCCLZ)*AREA2 * YNE_0-290
iABUNCII,LZ)) UNR 0291
GOT011310 UNR 0292

*309 GAMBIl./(1:•SEE2/S2) yNR 0293
SEEst.=GAMB**4•(1.:GAMB) -GAMB UNR 0294
SIGERSEEt*(1,•SEE)•FACA/(1,•SEE•(FACA.1,)) 6NR·0295
SIGP,(SIAP•SIGP)/(FCONCCLZ)•ABUN(11,LZ))                           yNR 0296

11310 00315' JJ=l,JS UNR 0297
BARJIO• UNR 0298
BARF90. 9NR 0299
GFBARJ:O, UNR 0300

852 GOTO(347,348)LL UNR 0301
347 VIAMUCLL.JJ,LP) '                  ·      ONA 0302

GOT,0349                                   '           ·            yNR 0303
348 AAAAMAAA(LP)*STE UNR 0304

VgAAAA••2/(1*AAAA•*2) *AMUCLL, JJ,LP)            ·                  UNA 0305
349 SREISTE•V UNR 0306
853 NXXXRAMUILL,JJ,LP)*1•02-010 ONA 0307

NUTRNU(LL,JJ,LP) ONR 0308



259

6070(394.395),LL UNR 0309
394 LO=JJ UNR 0310

GOT0393 UNR 0311
395 LQ=JST(LL.l,LP)-UJ UNR 0312
393 KI,0 UNR 0313

00316Jil,10 . UNR 0314
, ·GN(,J>oGNO(NN,LO,LP)•SRE*XCJ,NXXX) · ONR 0315.
00316Kal,5 UNR 0316
GFF(K)001(NN,LQ,LP)•YCK,NUT; UNR 0317
GAM=GN(J>*GFF(K)•GA(LL,'JJ,CP) UNA 0318
ZI GAM*DELY.                           ·                 -     ·   UNR 0319
SIGZ=2.666•G(LL,JJ.LP'*GN(J)/ES(NN,1 ,LP*)/GAM•CMCOR .UNA 0320
BETAISIGP/SIGZ ' ·     -UNR 0321.
CALLQFJ UNR 0322
BARFIBARF•GAM•FJF UNR 0323
BARJIBARJ•FJF                                                       UNR 0324

316 GFBARJ=GFBARJ•FJF•GFF(K)                                            UNR 0325
Kimi UNA 0326
BARJF,02•BARJ UNR 0327
BARFP,02*BARF UNR 0328
GFBARJ=,02•GFBARJ                                                   UNA 0329
TEMPARRARF•ABUNCIt,LZ)/D(.6L,JJ,LP) UNR 0330
FUNCNN,11)¤FUNINN, IZY*TEMPA UNR 0331
IF(NJINT,NE,0) TEMPA#O• UNR 0332

3315 SCUN(1 oNN, II)•SCUN(1 .NN,Il)•GA(LL,JJ,LP)•SIGP-BARJ/D(LL,JJ,LP)* UNR 0333
lABUNCII,LZ)/(1,•TEMPA  ' UNR 0334
SFUN(1 iNN, II)0SFUN(1 ,NN,11)•SIGP•GFBARU/DiLL,JJ,LP)*ABUNCII,LZ) UNR 0335

1/(1.•TEMPA) UNR 0336
315 CONTINUE                                                   ·      UNR 0337

NP=NPT(1 .LP) UNR 0338
WRITE(2)LZ,1 ,NP, (ES(NN,1 ,LP),SCUN(1 .NN,11),SFUN(l ,NN, It), UNR 0339

1NNal,NP )                                                         UNR 0340
IF(KT1)351,351,350 UNR 0341

350 WRITE(6,342) UNR 0342
1NUCID(LZ) ,LS,NP, (ES(NN,1 #LP),SCUN(1 iNN,11),SFUN(1 ,NN,II), UNR 0343
1FUN(NN, 11),NNal,NP  UNA 0344

351 CONTINUE' UNR 0345
8 CONTINUE UNN 0346

CALLTIMELAPS(2) UNR 0347
310 CONTINUE UNR 0348

RETURN UNR 0349
END UNR 0350
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:SUBROUTINEQFJ QFJ 0000
:COMMON/TRTI/TR(62,·62).TI (·62,62),.AIMW,AX,KI,REW,WHY

 

OFO«0001
'COMMON/4900/AAA(80),ABUNDI(800),AFAC(800),EN(800),GAF(800),       'QFJ 0002
10AMGAM(800),GAMT(800),IFI(20) ..                ·                  YFJ 0003
:COMMON/4340/AREAl. AREAP,AO ('20),Al(20),A2120),A3(20).BETA,FJF. UFJ 0004

1!JST(2,80),MAXRES,NDO(800),NUN(20),SEEl, SEE2,SIGMI,SIGMO,SIGOCBOO),OFJ 0005
2XIAV('20),ZETAP1800>,ZI 9FJ 0006
EQUIVALENCE (ZETA,ZI).(TOT2,FJF)                                   OF..1 0007

OFJ 0008DIMENSION X(42,WT(8),'ZLP(·SI
DATA((ZLP(I),1,1,8)90,0950125098,0.2816035507,0,4580167776, OFJ 0009

in.617876,444,n,7554044083,0,8656312023,0:9445750230,0.9894009350),QFJ onlo
2((wT (J),Jol, 8)80,1894506105',0,·1·826034150.0.1691565194,·                         GFU  0011
30.1495959888,0.1246289712,O10951585it6,0,0622555239ho,02715245947 QKJ 0012
%(1)In.                                '                            'WFU 0013
*(2)820,/ZETA 0*4 0014
*(3)=10,•X(2) UFJ'0015

0£4 0016TOT,gn.
.QFJ. 001700511¤1,2

TOTRO, QFJ,0018
XMDIX(1*4>-X(T))-,5                                             .OFJ 0019
XP=(X(1•1}*XCI))*,5                                           '     ·OFJ 0020
tWHY*ZETA•.5 . 9FJ»0021
005OM=1:A '·QFJ 0022
AXa(iXM*ZUP(MB*XP)4ZETA-,5 ;OFJ 0023
CALLQUICKW 'QFJ 0024
A=ZETA•.8862269*REW/(ZETA•.·8862269*REW•BETA) ,OFJ 0025

:OFJ 0026AX=(eXM•ZLP(M>•XP)*ZETA*.,5
CALLQUICKW ·QFJ 0027
B=ZETA•.8862269•REW/(ZETA•.8862269•REW*BETA) .OFJ 0028

50 TOT,TOT•WT(M)*(A•B) 9FJ 0029
TOTSXM*TOT 9FJ 0030

51 TOT2=TOT2*TOT . ,QFJ 0031
TOT20(1,570796-ATANF(X(3),•SQRTF(BETA/(1,•BETA)))) 9FJ 0032

1/SORTF(BETA•(1,•BETA)> +TOT2 UFJ 0033
RETURN OFJ 0034

OFJ -0035END
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C•***•*****SEGMENT 2************************************************************
PROGRAM RESRES RES 0000
COMMON/0/ADEN(20),CCONC(20),CGB(50),CTH,DELU,DELUN,EEE(71),EMAX,  HES 0001

1EMIN,EPSABS,EPSINT,ERSTOT,FACA,FCONC(20),FTH,GFTH,HOMBRG(2100), RES 0002
2HOMCAP(2100),HOMFIS(2100),IA,IDENT(12),IOPT,ISO(20),IYOS,JENDl, RES 0003
3*MINS,KTi,KT2,KTJ,KT#,KT5,.KT6,KT7,KTFLUX,LGBN(50},MTOT,NDELU, RES 0004
4NELMO(20),NGEOM,NINT,tNINTSR,NINTC,NJINT,NMAX,NMIC,NOBG,NOI,NPASS, RES 0005'
5NPUN,NRES.NSH2.NSORS.NTHRM,NUCID(20),NUNRES,RADC,RADP,RTBSQ, RES 0006
6SERH(70),.SNATH,SNPTH,'TEMP(20),TRTH ' RES 0007
COMMON/TRTI/TR(62,62),TI(62,62),AIMW,AX,KI,REW,WHY RES 0008
enMMON/49no/AAA(80),ABUNDI(800),AFAC(800),EN(800),GAF(8001, RES 0009

1GAMGAM(800),GAMT(800),IFI<20) RES 0010
COMMON/4340/AREAl,AREA2,AO(20).Al(20).A2120),A3(20),BETA,FJF, RES 0011

1JST(2.80).MAXRES,NID(800),NUN(20),SEEl,SEE2,SIGM,I,SIGMO,SIGO(800),RES 0012
2XIAV(20),ZETAP(800),ZI.CAPT*(800).FAC4(800),XI(20)         '      RES 0013

COMMON/1000/AMICAP(201, AMIFIS (20),U<802) RES 0014,
enMMON/FI XCOR/PHITN('21n0) RES 0015
COMMON/2101/E(2101)'                                                 RES 0016
EQUIVALENCE(SIGO(1),FAC1(1)),(GAMGAM(1),FAC3(1)),(GAF(1),FAC2(1)),RES 0017

1(CAPT1(1).AFAC(1)) RES 0018
DIMENSION 'CAPT1(800),FAC1(800),FAC2(800),FAC3(800), RES 0019

1LFAC(800),PHIOUT(2100),T(802,17)                      2             RES 0020
KI=1 RES 0021
5(1)=EMIN RES 0022
1/(NDELU,EQ,1) DELUIDELUN RE$ 0023
NOMAT=NOI                                            ·             RES 0024
JL101 RES 0025-
JUoMAXRES RES 0026
IF(MAXRES)10.10.565 RES 0027

10 NINTiR=O RES 0028
GOT0737 RES 0029·

565 001515Jmt,MAXRES RES 0030
TEMI=ABUNDI(J)*SIGO(J *ZETAP(J)•1,77245385 RES 0031
TEM29TEMt/GAMT(J)                                    ·            RES 0032
FAC1(J)=TEM2•GAMGAM(J>-SQRTF(ABSF(EN(J))) RES 0033
FAC4(J>PGAF('J)/GAMGAM(J) RES 0034
TEM3=TEM2*(GAMT(J)•GAMGAM(J)•9AF(J)) RES 0035
FAC3(J)=ABUNDI (J>*AFAC(·J)•ZETAP(J)*3,5449077 RES 0036
FAC2(J)ITEM3 RES 0037
GAMT(J)01./GAMT(J) RES 0038

1515 CONTINUE RES 0039'
EEEPEN(MAXRES) RES 0040
II=LOGFLEEE/EMIN)/DELU*1. RES 0041

1501 NINTiR=It RES 0042
EDELgEXPF(DELU ) RES 0043
IFLAG=1 RES 0044·
ts=l RES 0045·
00724J=1,:2100 WES 0046
WOMBRG(,J)=O, RES· 0047
WOMCAP('J)=O, RES 0048

724 HOMFIS(J)00, HES 0049
CALLTIMEIT(0)                                                '     RES 0050

663 005501*15,:NINTiR RES 0051
005410INal,NOI RES 0052
AMICAP(IN)50,       '                                              RES 0053
AMIFIS(IN)=0, RES 0054.

5410 CONTINUE RES 0055
E(I*1)=E(I)*EDEL RES 0056,
IFCE(I+1>•EMAX)809,809.810 RES 0057

810 NINTiR=Iel RES 0058
0070660 RES 0059·

809 GO TO (555,64100),IFLAG RES 0060
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555 JL=Jll RES 0061
JSIGN=1 RES 0062
JSIGN1=1                                                             RES 0063
JUD•O                                                                RES 0064
JUP•o                                                             RES 0065
KFLAG=1 RES 0066
4Llp.32000 RES 0067
Kimi RES 0068

517 00525J=JL,MAXRES RES 0069
EX=(E(1•1>•EN(J))*2,•GAMT(J; RES 0070
AX=EX•ZETAP(J) RES 0071
WHYGZETAP(J) RE$ 0072
CALLQUICEW       <                                                   RES 0073
CAPTURE•FAC1(J)*(1.-FAC40q))•REW/SQRTF(EKI•1)) RES 0074
IF(CAPTURE,GT,·EPSABS.OR.CAPTURE•FAC2(J)*REW•FAC3(J)*AIMW,GT,EPSABSRES 0075

1)519,518 RES 0076
519 JUGJ RES 0077
567 GOTO(520,525),JSIGN RES 0076
520 JLlsJ RES 0079

JSIGN=2 RES 0080
GOT0525 RES 0081

518 if(E(1*1>-EN(J))521,521,522 RES 0082
522 JUP J RES 0063

JUDol RES 0084
568 ZF(JUP-MAXRES)525,523,523 RES 0085
923 IF(JSIGN•JSIGNt•2)524,524,525 RES 0086
524 IFLAG=2 RES 0087

0070525 REG 0088
521 GOTO(526,525).·JSIONt RES 0089
926 JL1PIJ

RES 0091
RES 0090

JSIGNle2
525 CONTINUE RES 0092

KIal RES 0093
IFIJSIGNi-JSIGNeJUD,LE.0) GO TO 527 RES 0094
MFLAQ¤2 RES 0095
JL=JLlP RES 0096
JU=JllP RES 0097
JLl=JLlP RES 0098
GO TO 569 RES 0099

927.JU•XMAXOF('JU JUP) RES 0100
IFCJSIGN•1)738.738,739 RE$ 0101

738 JLloJLIP RES 0102
739 JLigXMINOF(Jll,4LlP) RES 0103
569 IF(KT2)1527,1527,11527 RES 0104

1000 FORMAT(11110) RES 0105
11827 PRINT 1000, JUr JUP, Jll,JLLF,JSIGN,JSIGNl,JL,JUD, IFLAG,KFLAG .RES 0106
1527 CONTINUE RES 0107
1706 CONTINUE RES 0108

EL•E(1*1>,E(I) RES '0109
FLUXINSO. RES 0110
FLUXONSO, RES 0111
EVEN,10/SORTFCE(1+11) RES 0112
OTNoO. RES 0113·
DON=l.E.20 RES 0114

RES 0115TINIO,
TON•1.Ee20 AES 0116
EVARgl,/SQRTF(ECI)I RES 0117
00531JCUL,'JU RES 0118
MIJmJL•1 RES 0119
KK=NID(J) RES 0120
EXICE(I)wENCJ))•2,•GAMT<J) RES 0121
AXSEX•ZETAPCJ) RES 0122
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WHYoZETAP(J) RES 0123
CALLQUICKW RES 0124
CAPTICM)=FAClfJ)*REW-EVAR RES 0125
TEMI(FAC1(J)*(1,+FACAIJ))•EVAR•FAC2(J))*REW*FACJKJ)•AIMW RES 0126
TEM tar.AP71(M)•(10*FACA (J)> RES 0127
Exs(ECI•1)•EN('J))*2,*GAMT(J)                      ·      RES 0128
AX=EX*ZETAP(J) RES 0129
WHY=ZETAP(J) RES 0130
CALLQUICKW                                               '         RES 0131
CAPT2(M)*FAC1(J)•REW•EVEN RES 0132'
TEN•(FACt(J)•(1.*FAC4(J))•EVEN•FAC2(4))*REW•FAC3(J)•AIMW RES 0133
TENlaCAPT2(M)•11,+FACACJ)) RES 0134
IF(ABSF(TEN)+ABSF(TEM}.ERSTOT)5000,5000,5310 RES 0135

5000 IF(E(I),LT.EN(J),AND.E(I•1),LT,EN(J).OR,E(1)*GT,EN(J),AND,ECI•1), RES 0136
SOT,EN(J))5001,5310 RES 0137

5001 -LFAC(J)00 RE$ 0138
PI UXIN=(TEM+TEN)•.5•FCONC(KK)*FLUXIN RES 0139
FLUXON=(TEM•TEN)•,5*CCONCIKK)*FLUXON RE$ 0140
IF(TEN1*TEMl,EPSABS)5312,·5312,531 RES 0141

5312 LFAC(J)•el RES 0142
G070531 RES 0143

5310 LFAC(J)•1 RES 0144
DINIFCONC(KK)*TEM*DIN RES 0145
DON=CCONC(KK)*TEM+DON RES 0146
TIN•FCONC(KKA•TEN+TIN RES 0147
TON•CCONC(KK)•TEN*TON RES 0148

531 CONTINUE RES 0149
DIN=DIN*FLUXIN RES 0150
DON=DON•FLUXON RE$ 0151
CTCmDON•SIGMO RES 0152
DONG((DON*SIGMO)•AREA2*(DIN*SIGMI)*AREAl)/(AREAl•AREA21 RES 0153
DIN=DIN*SIGMI RES 0154
GAMBN=1,/(1,+SEE2/CTC  RES 0155
SEEN=1.-GAMBN•GAMBN•*4*(10-GAMBN) RES 0156
SIGEN=SEEl•(1.•SEEN)*FACA/(10*SEEN•(FACA,1,)) RES 0157
DIN=DIN•SIGEN RES 0158
DIN1=1,/DIN RES 0159
DON1=1./DON 'RES 0160
DIN=TIN•FLUXIN RES 0161
DON=TON•FLUXON RES 0162,
CTCaDON•SIGMO RES 0163
DONs((DON+SIGMO)*AREA20(DIN•SIGMI)*AREAl)/(AREAl•AREA2) RES 0164
DIN=DIN•SIGMI                                                     RES 0165
GAMBN=1,/(1,*SEE2/CTC  R68 0166
SEEN,1.•GAMBN-GAMBN**4*(1,•GAMBN) MEU 0167
SIGEN=SEE10(1.•SEEN)*FACA/(1.-SEEN•(FACAel,)) RES 0168
DINaDIN•SIGEN RES 0169
DIN,1,/DIN REU 0170
DON=1./DON RES 0171
00532J=JL,JU RES 0172
IFILFAC(J).LT.0)GOTO532 RES 0173
M=JeJL*1 REG 0174
KKCNID(J) RES 0175

579 IF(CCONC(KK) 1.E,20)5579„5579,5580 REG 0176
5579 7(M,l)9(CAPT1(M)*DIN1*CAPT2(M)*DIN)•,5 RES 0177

0070532 RES 0178
5580 7(M,1)•(CAPT1(M)•DON1*CAPT2(M)*DON)•,5 RES 0179
532 CONTINUE RES 0180

7(801,1)  (DIN*DINi)•.5 RES 0181
7(802,1)=(DON+DON1)*•5 RES 0182
TIN,1./T(801,1) RES 0183
TON•1•/7(802,1) RES 0184·



264

DO 5543 J=JL,JU RES 0185
IF(LFAC(J).LT.O)GOTO5543 AES 0186·
M=J,JL+1 RES 0187
KK=NID(J  RES 0188·

5545 CAPT2(M)=TCM,1)                                        RES 0189
5543 CONTINUE RES 0190

Nal RES 0191
MAXORD=16 RE$ 0192
IF(KT1)570,570,543 RES 0193

543 WRITE(6,405)1,E(I).E(1*1) RES 0194
570 8O540KHal.MAXORD                                                    RES 0195

D0533J=JL,JU RES 0196,
IF(LFAC(J).LT.O.OR.LFAC(J).EQ,2)GOTO533 RES 0197
M=JeJL+1 RES 0198
U(M)00, RES 0199

533 CONTINUE RES 0200
U(801)=0, RES 0201
U(802)90,                                                            RES 0202
ANel,/N

RES 0204
RES 0203

EM=EL•.5•AN
LIMJ92*N.1 RES 0205
00536JR=l.LIMJ,'2 HES 0206
AJR:JR RES 0207
EVARFECI>•AJR*EM                                                    RES 0208
TEM291,/SQRTF(EVAR) RES 0209
DINao. RES 0210
DONst.Ee20 RES 0211
00534J=JLEJU RES 0212
IF(LFAC(J))534,6534,6535 RES 0213

6535 KI=l RES 0214
GOT06536 RES 0215

6534 KtmO RES 0216
6536 CONTINUE RES 0217

MIJ•JL•1                                                             RES 0218
KK=NID(J) RES 0219

5534 EX=(EVAR,EN(J))-2,•GAMT(J) RES 0220
AX=EX*ZETAP(J) RES 0221
WHY*ZETAP(J) RES 0222
CALLQUICKW RES 0223
CAPT1(MMoFAC1(J)•REW*TEM2 RE$ 0224
IF(LFAC(J).EQ.0) GO TO,534 RES 0225'
TEM1PCAPT1(M)*(1,+FAC4(J)) RES 0226
TEM•TEM1*FAC2('J)•REW•FAC3(j)*AIMW RES 0227
DINFFCONC(KR)•TEM+DIN RES 0228
DONOCCONC(KK)•TEM+DON HES 0229

534 CONTINUE RE$ 0230
DIN=DIN*FLUXIN RES 0231
DONSDON*FLUXON RES 0232
CTCIDON*SIGMO RES 0233
'DON:((DON•SIGMO)•AREA20(DIN*SIGMI)*AREAl)/(AREAl*AREA2) RES 0234
DIN,DIN*SIGMI RES 0235
GAMBN=1,/(1¥•SEE2/CTCj RES 0236
SEEN=1.•GAMBN-GAMBN•*4*(1,-GAMBN) RES 0237
SIGEN=SEEl*(1.•SEEN)*FACA/(1,*•SEEN•(FACAel,)) RES 0238
DIN,DIN•SIGEN RE$ 0239

99900 PORMAT(8815,4) RE$ 0240
DIN#1./DIN RES 0241
DONot./DON RES 0242
00535J=JL,JU RES 0243
IF(LFAC(J),LT,0.OR.LFAC(J),EQ,2)GOTO535 RES 0244
M=J•JL+1 RES 0245
RK=NID(J) RES 0246
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lf(CCONC(KK>01,Em20)581,581,5581 RES 0247
581 U(M)9CAPT1(M)•DIN+UCM) RES 0248

GOT0535 RES 0249
5581 UCM)mCAPT1(M)*DON*U(M  AES 0250
535 CONTINUE RES 0251

U(801)=DIN+U(801) RES 0252
U(802)=DON*U(802)                                                   RES 0253

536.CONTINUE RES 0254
OO537J=JL,JU RES 0255
IF(LFAC(J).LT,o,OR.LFACCJ),EQ,2)GOTO537 RES.0256
M=J,JL+1 RES 0257
7(M,KH+1)9(U(M)•AN•TCM,KH))*05 RES 0258

537 CONTINUE RES 0259
7(801,KH*1)0(U(801)•AN*T(801,KM))*,5 RES 0260
7(802,KH•1)=(U(802)*AN•T(802,KH))*,5 RES 0261
AKF=1. RES 0262
001539JJP=l,KH                                               ·    RES 0263

538 AKFP4,•AKF RES 0264
AKPmt./(AKF-1,) RES 0265'
JR=KH•JJP•1 AES 0266
00539J=JL,JU RES. 0267
IF(LFAC(J),LT,0,OR.LFAC(J),EQ,2)GOTO539 RES 0268
M=J,JL+1 RES 0269
7(M,JR)=T(M,JR+1)+(T(,M,JR•1)-TCM, JR) )*AKP RES 0270

539 CONTINUE RES '0271
7(801,JR)=T(801,JR+1)•(T(801,JR•1)•T(801,JR))*AKP RES 0272.
7(802,JR)*T(802,JR+1)*(T(800,#R*1).T(802, JR))*AKP RES 0273

1539 CONTINUE RES 0274·
1540 N=2•N RES 0275

TINal,/7(80101> RES 0276
TONfl,/7(802,1) RES 0277
MORE=O RES 0278
005400JRJL,JU RES 0279
IF(LFAC(J),LT,0.OR.LFAC(J),EQ,2)GOTO5400 RES 0280
M=JeJL+1 RES 0281
KK=NID(J) RES 0282
TEM6FT(M,1) RES 0283

5407 IFIABSF(TEMB•CAPT2(M) /TEM6eEPSINT) 541,541,5408 RES 0284
541 IF(LFAC(J).EQ,0) LFACCJ)=•2 RES 0285

ABCDPT(M,l)-EL RES 0286
ABCDI=EL/TIN · RES 0287
ABCDO=EL/TON       '                                              RES 0288

5417 IF(KT2)5404,5404,5405 RES 0289
5405 WRITE(6,406) NUCID(KK),ENCJJ,ABCD,ABCDI,ABCDO, SiGMI,KH RES 0290
406 FORMAT(1XAB,5E12,4,14  RES 0291

5404 IF(LFAC(J),EQ,1) LFAC(J)=2 RES 0292
GO TO 5400 RES 0293

5408 CAPT2(M)=TEM6 HES 0294
MORE=1 RES 0295

5400 CONTINUE RES 0296
IF(MORE) 594,594,540 HES 0297

540 CONTINUE RES 0298
PRINT99999.1 RES 0299

99999 FORMAT(lHO• MAXORDER EXOEEDED GROUP•16A RES 0300
594 DO 6410 JCJL,JU RES 0301

IF(LFAC(J).EQ.•1) GO 70 6410 RES 0302
M=Je JL•1

RES 0304
RES 0303

KK=NID(J)
IF(CCONC(KK)•1.E,20) 6411,6412,6412 RES 0305

6411 RINIT(M,1)•TIN RES 0306
GO TO 5413 RES 0307

6412 RINIT(Mil)*TON RES 0308
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5413 CONTINUE RES 0309
RIC•RIN RES 0310
AMICAP(KK)•AMICAP(KK)•RIC RES 0311
RIF=FAC4(J)*Rtc RES 0312
AMIFTS(KK)mAMIFIS(KK)•RIF RES 0313

6410 CONTINUE                                                         RES 0314
64100 IF(KT1)5411,5411,5412 RES 0315
5412 PRINT 25413,(NUCID(LZI,AMICAP(LZ),AMIFISTLZ),LZmt,NOI) RES 0316

25413 PORMAT(3(5XA6,2E15.5)1 RES 0317
5411 CONTINUE RES 0318

IF(NMIC.GT.0)GO TO 12345 RES 0319
WRITE(3)(AMICAP(LZ),AMIFIS(LZ),LZ,l,NOI) RES 0320

12345 CONTINUE RES 0321
OO5414LZ01,NOI RES 0322
WOMBRG(1>• AMIFIS(LZ)•ADEN(LZ)•HOMBRG{I) RES 0323
HOMCAP(1>R (AMICAP(.LZ)•AMIFIS(LZ))•ADENCLZ )*HOMCAPI 1 ) RES 0324
An Tn (14414.95414.35414),KTFLUX RES 0325

15414 TEMNU=AO(LZ)*Al(LZ)*(E(I+1)=E(I))/DELU•A2(LZ)•(ELI*1)*•2•ECI)**2)/RES 0326
1(2,•DELU)*A3(LZ)*(E(I•11*•3.E(I)••3)/(3,*DELU) RES 0327
aa TO 45414 RES 0328

25414 TEMNU=(1./(E(1+1)-E(11))*CAO(LZ)•(E(1*l)•E(I))•Al(LZ)*(ECI•1)**2  RES 0329
leE(I)**23/2,•A2(LZ)*(E(1•1)**3•Eli)*•3)/3.*A3(LZ)*(ECI•1)**4 RES 0330
20Gill•*4)/4.) RES 0331
GO TO 45414 RES 0332

35414 TEMNU=(2,/(E(1*1)•*2-E(I)•*2))•(AO(LZ)*(E(1•1)•*2•ECI)•*2)/2, RES 0333
1*81(17)•rf(1•11•*3-E(t)*•3)/3.•A2(LZ)*(Ell•1)**4•E(I)**4 1/4. RES 0334
2*A3(LZ)*(E(I•l)*•5.E(1)**5)/5,) RES 0335

45414 HOMFIS(1 •HOMFISCI)* AMIFIS(LZ)*ADENCLZ)•TEMNU RES 0336
5414 MnNTINUF RES 0337

RMIlN(1),EL/TIN RES 0338
PHIOUT(I>=EL/TON                                                    RES 0339

550 CONTINUE                                                             RES 0340
CALLTIMELAPS(3) RES 0341
IF(HOMCAP(NINTiR)•1,&910)660,660,661 RES 0342

661 NTNTiR=NINTlR+1 RES 0343
IS=NINTiR AES 0344
GOT0663 RES 0345

660 CONTINUE RES 0346
lF(KT#)737,737,728 RES 0347

728 WRITEOUTPUTTAPE6,409 RES 0348,
409 FARMAT(41 H MACROSCOPIC CROSS SECTIONS ·. HOMOGENIZED// RES 0349

14XlH15*4HE(1)1OXBHSIGABS9*6HSIGFIS1OX9HNUI.SIGFIS//) RES 0350
576 WRITE(6,405)(I,ECI),HOMCAP(l),HOMBRG(I),HOMFIS(I),Ial,NINTlR) RES 0351
405 FORMAT(16.E12.5,2E15.5,E17.51 RES 0352
737 CONTINUE RES 0353

IF(NMIC,NE.0) GO TO 729 RES 0354
NT2nNINTiR/2 RES 0355
DO.1600 1.1,NT2 RES 0356
II=NINTlR•1.1 RES 0357
FLX=PHIIN(11) RES 0358
FLX10PHIOUT(II) RES 0359
IMIIN(II>=PHIIN(11 RES 0360
PWTOUT(11)=PHIOUT(I) RES 0361
PHIIN(1)=FLX RES 0362

1600 PHIOUT(I)•FLxl RES 0363
WAITE (3)(PHI INCI),PHICUT (1>,1 gl,NINTIR) RES 0364

729 READTAPE9 RES 0365
IF(EOF,9)730,729 RES 0366

730 RETURN RES 0367
END RES 0368

f
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C.****•****OVERLAY 3*******•**********'*******•*****•*•*•*•****"***************
cot onnoPROGRAM 'MONTRol l

COMMON/OVLY3/ HOLD(4201)                                          ·  Col 0001
CALLFIGERO                                                        CO1 0002
IFDIVIDECHECK1003.1012                                              Col 0003

1003'WRITEOUTPUTTAPE6,577.     '                '                         C01 0004
577 FORMAT(loHiDVCK FIGR) 001 0005

1012 CONTINUE                        ·                                    Col non6
CALLINSCAT C01 0007
IFDIVIDECHECK1004,1013 001 0008

inal· WRITEOUTPUTTAPE6,578                                                              (01 0009
578 FORMAT(loHiDVCK INSC)                                               Col 0010
1013 CONTINUE                               „ 601 0011

CALLTIMETT(01                                                        (01 0012
CALLSOURCE, Col 0013
CALLTIMELAPS(61 Col 0014
IFDIVIDECHECKIn05,1014 Col 0015

1005 WRITEOUTPUTTAPE6,579 COl 0016
579 FORMAT(10HlbVCK SORS) C01 0017

la14 CONTINUE (01 0018
RETURN Col 0019
GND                                                               Col 0020

,.
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SUBROUTINE FIGERO .,                                     FIG 0000
COMMON/n/ADEN(20 ),CCONC(20),CGB(50),CTH,DELU.DELUN,Ef71),EMAX, FIG 0001

SEMIN,EPSABS,EPSINT.EPSTOT,FACA.FCONC(20),FTH,GFTH,HOMBRG(2100), FIG 0002
2HOMCAP(2100),HOMFIS(2100),IA,IDENT (12),IOPT, I SO(20),1 YOS,JENDI, FIG 0003
3KMINS,KTf,KT2,KT3,KT4,KT5,KT6,KTY,KTFLUX,LGBN(50).MTOT,NDELU, FIG 0004
4NELMO(20),NGEOM,NINT,NINTiR,NINTC,NJ NT,NMAX,NMIC,NOBG,NOI,NPASS, FIG 0005
5NPUNINRES,NSW2, NSORS,NTHRM.NUCID(20),NUNRES,RADC,RADP.'RTBSQ, FIG 0006
ASFRW(7n).SNATH.SNPTH,TRMP(90),TRTH                        I        FIG 0007
COMMON/1000/HAMSAV(11,70),LMO(20),N2N(20),SORS(701,            FIG 0008

1THC(20), THF(20),THNA (·20) •THNP(20), THNU(20), THTR(20) FIG 0009
MAMMON/4YAn/AN(4340) F-G 0010
COMMON/4900/DUM(1160),EN(3740)                 '                    F G 0011
COMMON/2101/ADUM1(1760),BARNU(70),ES(2,25),INT(8>,KT(100),NS(100' F.G 0012
rOMMON/inSNPN/le<142),sN,kiln,pn)                          ·        F G onij
COMMON/FiGIN/CSUM(20,70),FSUM(20,70),KCD(5500),SAV(11,70), F G 0014

1SCUN(2,25),SFUN(2,25),SIG(5500) F G 0015
 OMMON/OVIYA, FF(9101).STEMP(21nn)         ·        ,              F G 0016
DIMENSION HAM3(2100),HAM9(2100),MATNO(20) F G 0017
EQUIVALENCE (MATNO.:NUCID),(HOMCAP(1),HA'13(1)),(HOMBRG(1),HAM9(1)) F G 0018
NMATS=NOI F G 0019
REWIND2 F G 0020
DO 11100 K=l,NINTC           '                                       F.G 0021

inon IG(K)=K F.G 0022
00 220 JA=l,NINTC FlG 0023

220 SERH(JC)=0. F G 0024
NINTloNINT F G 0025
IF(NDELU.EQ.1) GO TO 94 F G 0026
EF(1)=EMIN F G 0027
EX=EXPF(nELU) F G 0028
IF(NINT.GT.2100) NI·NT1=2100 F G 0029
DO 81 Imt.NINTl F G 0030

81 EF(I•1)=EF(I)•EX F G 0031
94 E(1)=EMIN F G 0032

EX=EXPF(nELUN) F G 0033
8073Lel.NOI FIG 0034
D073J=l,NINTC FIG 0035
CSUM(L,J)=0, FIG 0036

73 FSUM(L,J)=0. F G 0037
0081=1,NTNTC F G 0038

8 E(I+1)=E(I)*EX F G 0039
ROJODI=1.NUNRES F G 0040

312 LL=1 F G 0041
306 READ (2)LZ,LS,NP. (ES(LL.NN),SCUNCLL,NN),SFUNCLL,NN),NN=l,NP) F G 0042

10304NN=l,NP F G 0043
EN(NN )sES(LL,NN) F.G 0044
SIG(NN ,=SCUNCLL,NN) F G 0045

304 CONTINUE                                                       -     F.G 0046
NS(1 )=NP F G 0047
KT(1 ) 51 F G 0048
INT(1):1 F G 0049
CALLSIGAVC(DELUN,NINTC.NS,EN,SIG,AN,KCD,E.SAV,1,1.KT,11,71.5500, I G 0050

15500,INTI FIG 0051
00305II=i,NINTC FIG 0052

305 CSUM(LZ,11)=SAV(l, II)*CSUM(LZ,II) FIG 0053
FO 420 NN=l,NP FIG 0054

420 SIG(NN)=SFUNCLL,NN) FIG 0055
CALL SIGAVC(DELUN,NINTC,NS,EN,SIG,AN,KCD,E,SAV,1,1,KT,11.71,5500, IIG 0056

15500•INT) FIG 0057
DO 421 Il=l,NINTC FIG 0058

421 FSUM(LZ,!I)=SAV(1.It)*FSUM(LZ,It) FIG 0059
IF(LS-LL)308,308,309                                              FIG 0060

309 LL=2 FIG 0061
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GOT0306 , .11 006:
308 CONTINUE F G 0063

IF(ISO(LZ>-1)300,300,311 F G 0064
311 150(LZ)I!50(LZ)•1                                                 F G 0065

0070312 F G 0066
300 CONTZNUE F G 0067

REWIND2 F 6 0068
WRITE(2) (HOMCAP(I),I.1,NINTiR) F G 0069
REWIND 2 F: 0 0070
IF(NMIC,GT.0)GO TO 12345 -      - - - -F-G  -00-71

lF(NUNRES)1.1.500 F G 0072
500 WRITE(3)((CSUM(L,J),FSUMLL,J),Lot,NOt),Jil,NINTC) F G 0073

12345 CONTINUE , 6 0074
1 002*11,11 F G 0075

002Jnl,NINTC , F G 0076
2 HAMSAV(K,J)•O. F 6 0077- -

00 20 lit.NINTi F G 0078
WAM3(I)10, , F G 0079

20 HAM9(I),0.                                                      .    F u oueu
0024Mml,NMATS F G 0081
00 '502 J•l,NINTC F G 0082

----' ..-...--....----F. G--0083BARNU(J)•O.
DO 502 K•1,11 F G 0084

502 SAV(K.J)•0, F G 0085
1/(M,NE.KT7) GO TO 501 F   G   0086

00 504 Jol,NINTC F G 0087
ALBNE(J)•1.E•6             '                                         F G 0088
UemE(J•ilel,E•6                               -                     F G 0089
CALL ROMBICALB,UB,D,KTFLUX,1) F G 0090
GO TO 0506,507,508), 'MTFUUX F G 0091

506 0•DELUN/D ---,1-0092
GO 'TO 509 F Q 0093

507 00(UB-ALB)/D F G 0094
GO TO 509                                                          '·   ···     ---=·-·9 0-0095

508 09(UB*UB•ALB*ALB)/(2.•0) F G 0096
509 SAV(7,J>*,333333333•D F G 0097

CALL ROMAICALB,UB,D,ATFLUK,2, F G 0098
00.TO, (510,511,512), 'RTFUUX F: G 0099

510 0.0/DELUN F G 0100
GO TO 513 F G 0101-

511 O.D/(UB•ALB) F G 0102
00 TO 513 F G 0103

512 0•2.•p,tue••2•ALB.*2) F-Q 0104
513 SAV(8,J)=ALB•D F G 0105

SERH(NZNTC•1•J)•SAy(8,·J) F G 0106
CALL ROMBICALB,UB,p,K1FLUX,4) F   -0 -0107
00 70*520,521*522), KTFUUX F G 0108

520 0•DWDELUN F .9 0109
90 Tu,836 F G 0110

921 OID/(UB•ALB) F G 0111
GO TO '530 F G 0112

522 092,•0/LUB•*2-ALB••2) F G 0113
530 SAV(5,J>.D F G 0114
504.CONTTNVE F G 0115

Go TO:507. F Q 0116
501 CALLTIMETTCO) F .G 0117

NUFLAQ•O F ·G 0118
400  'READ<91   MT,(INT (K ).K=$.8),EMUO, AO, Al, A2, AJ,Xii. F Q 0119

1/(NUCID(M}480.MT) 40i,402 F G 0120
402 00 403 K•1,8 F ·G 0121

N.0 F G 0122
IR•INT(KI F.G 0123
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IF(IR.EQ,03 IRal F.0 0124
READ('9)(NS(I),KT(I),lit,lA) F ·G 0125
00 404 Ilit,IR F G 0126

404 NFN•NS<II) F G 0127
IF(N) 403,403,405 F· G 0128

405 READ(91 F G 012g·
Ipituf,v, 406,403 F G 0130

403 'CONTZNUE F G 0131
00 -70 400

F G 0133·
F G 0132

406 'PRINT907,M
407 'FORMAT(•-MATERIAL NUMBER ·*A6,• NOT ON' THIS: 6QBRARY •) F G 0134

:CALL'SYSTEM                                          '       ·                            F: 9 0135
401'DO 408 Kil,8 F:G 0136

NIO F.G 0137
IRSINT(K) F G 0138
IF(IR.EQ,0) IR,1 F G 0139
READ<9)(NS<I ,MT(i),IliLPRI F 0 0140
80 409 11,1,IR F»G 0141

409 NIN•NS(11) F G ui42
ifiN) ,408,408,410 F G 0143

410   READ(·9)(EN( J)&SIG <J),13st,IN ) F G 0144
MS•K F»G 0145
KFmK F»Q 0146
IF(K,EQ,1) 413,414 F G 0147

413 'DO 415 IX•l, IR F G 0146
415 MT(11)0•KT(11)                                                    F G 0149
414 CALL ,SIGAVC(DELUN,NINTC,NS,EN,SlG,AN,KCDkE,SAV,KS,KF,KT,11,7.1, F G 0150

1950045500,INT) -    -- --f- 'G- 01-51
IFINDELU.EQ,1)  GO '1:O t82 F Q 0152
TF(K,NE,3) GO-TO 86 F G 0153
DO 89 111,'NINTl F G 0154·

89 STEMP(1),0. F G 0195
CALL,SIQAVC(DELU; NDNTi.NS,EN,SIG,AN,KCD,EF,STEMP41,•l,KT,1,2100,  F G 0156

15500,5500,INT) F,Q 0157
'00 83 Fil,NINTi                                       F G 0198

83 HAM3(I),HAM3(1>•ADENOM)•STEMP(I) F Q 0159
86 IFC.K.NE.6) 60-IO 82  ,                ·                            F G 016000 85 1,1,·NINTi                                                              F ·G 0161
85 STEMP(1),0, F G 0162'

:CALL :SIGAVC<·DELU.;!N NIi;NS,·EN,SIO,AN,KCD,EFiSTEMP&17,1.KT,1,2100,  F G 0163
1550025500,INT)- F G 0164·

DO :87 1·el,NliNTl F G 0165
87 'HAM9(I)IHAMVII,),*ADEN('M)'STEHPit) F G 0166
82 1/(K,EQ.i)_4117#08 F G 0167

411 :00 ·412 ' 1 !,1, IR F G 0168
412 MT(IT)'.KT(II)                                         F G 0169

CALL :SIGAVC('DEUUN2NIN*C,·NS,EN,:SIO,AN,KCD,EgBARNUNKSiKF,KT.1.71, F.G 0170
iM500;5500,INTJ F ..G 0171

F.G 0172408 :CONTINUE
10(AO-,001 5195i252 F.G 0173

52 NUFLAG•1 F 'G 0174,

51 ·EMV01•1.•EMUO F«G 0175
'OO70Jal,NINTC F:G 0176
SAV(9,J)ISAY(6,'J) F:G 0177
JAV(10®J)•SAVI/,J, F G 0178·
SAV(11,JY=SAV(8,31                               ·       F G 0179
SN2N(J,'M)ISAV(9,J) F ,G 0180
SAV(4,J)•SAV<4,4)*FSUMIM„NI)                                       ..........-F G.-0181
SAV ( 5, J ) •SA V (,5 i'J:  *CSUM ( M.10 I F G 0182
BARNU(J>•BARNU(,J>*(1.*SAV*2, J) ) F G 0183

100 SIGEL*SAV(l,'J)•Lt.-mAVIZ,1. 11                                         - - - /-0 2134
2000 IFINELMOCM))59259.60 F.G 0185
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59 SAV(l,J>,SIGEL -  -    --- F-G-0186
SAV(7,J)FO, F G 0187
GOT061 F G 0188

60 9AV(7,J),SIGEL F 0 0189
SAVCl.J)•0, F G 0190

61 IF(NELMOCM)>54,54&55 F G 0191
55 SAV(2,J)00,                                                          F 6 0192

GO TO (t55,255,3551,KTFLUX F G 0193
155 SAV(8.J).Xtl•BARNOOJ)/DEUUN/EMUOt F G 0194

GO TO 56 r Q -0195
255 SAV(8,·J)**11•BARNU(,J)•E(J;/(E(J*l)•E(J))/EMU01 F 'G 0196

00 TO. 56 F G 0197
·355,SAV(8,J),XIl*BARNUOJ)•E<J)•1:2,•XIl)/(CE'14•11•t.(4·71•1L,·•tECJ•1)-·  F G 0198

16(J))/E(J)))/EMUOi F G 0199
00 'TO. 56 F G 0200

54 SAV(8,J)90.
F ·Q 0202:

--- --F--0-02-01-
00 TO (154,254;354),KTRUUX

154 SAV(2.J)0*Il•BARNUOJ)/DEUUN/EMUOt F:Q 0203
GO To 56 F 4 0204

254 SAV(2,J)•Xll•BARNUOJ)•E(iJ)/(E('J•1)•E(J))/EMUol F. G 0205
00 'TO ·56 F:G 0206

354 SAV(2,J)dXil*BARNUMJ)*EIV)•(2,•Xll)/C<EVJ•l)•61JV)•(2,•TE<4*11.   F G 0207
lt#(.J) /E(J))>/ISMUol F G 0208

56 IF(NUFLAGJ57757,50 FIG 0209
50 00 'TO (150,'250,·350>,KTFLUX F G 0210

150 BARNU(J)sAO•Al•(E('J•l).EOJ))/DELUN•A2*(EMJ•1)•*2•E(J)**21/(2,* F.G 0211
10GLUN)•AI•(E(J•1)**3-6(J>••3)/(3,•DELUN) F G 0212

00 'TO ·66 F   G    0 2 1 3
250 BARNU(J>0(1,/(E(J•i)-8('J)))•(AO•(E(J•1).E(·J))•Al•(El(J•11**2•E(J)•*F G 0214

12 ) /2, • A 2• ( E ('J+ E ) • * 3 •E t J ) * • 3 ) /3, • A 3• ( E ( J •l ) • •4 •E ( J ) • •4 ) / 4, ) F G 0215
00 TO 66                                      ·                    F G 0216

350 BARNU(J).(2,/(EXJ•1)••2-E(iJ)*•2))•(AO*(EVJ•1)••2•E(J)**2)/2, F G 0217
1•Al•(E(J•l)••3.E(J)•*31/3,•A2•(E(J•1)•*4•E(J)**41/4,•A3*(E(Jil)**5F:G 0218
2df(J)••51/5,1 F G 0219

66 SAV(6,·J>,BARNUCJ> F:G 0220
OOT07O F'G 0221

57 SAV(e,J),0,                                  ·                       F G 0222
70 CONTINUE· F G 0223

505 1FCNMIC,OT.0}GO TO'22345 F G 0224
WRITETAPEJ, C (SAVIK,14),JPl,NINTe j,Kal,11 1 -    ----f-  G- 0225-

22345 CONTINUE_                                   '                      F G 0226
IF(KT3728,25.16 F G 0227

16 wllTGOOTpuTTAMEd;Ji,MATNOCM) F.G 0228
WRITEOUTPUTTAPE6;32 F G 0229
80 180 til,NINTC F.G 0230
II=NINTC•1•I -   ---------F- YG-0231-

160 PRINT33,1,E(til,(S,AV(*,11),Kil,11) F G 0232
31 FORMAT(/ASH FOLLOWING .ARE 'THE 'FINE GROUP CROSS SECTIONS' FOR iMATERIF G 0233

1AL IOENT,.46,·tH,</1 F G 0234
32 FORMAT(tH.1XlHJ5*2HEC7X6HSIGTRHSX6HSIGERW F G 0235·

19X7HSIGINEL4*6HSIGFISBX7HSIGCAPT5X5HNUBAR F G 0236·
25 (6HSIGTRLVXaHSIweR&5)16HSIGN2NS*5HSIGNP5*9HSIGN-AL-PWA-71)-------  -- F  GI--0237

33 FORMAT(13,12611,4) F' G 0238
25 0015K•1,11 F Q 0239

0015Jwl,NINIC F G--0240
IF(K•6)200,'201,200 F G 0241

201'TEM•SAV(6,1)•SAV(4,4) F G 0242
007015 F -G -0243

200 TEMISAVCK,J) F G 0244
15 WAMSAVCK,J)•TEM•ADEN(M)•HAMSAV(K,J) F G 0245
24 CONTINUE --  -     F-   8-- C,246 -

1/(K74>71,71,95 F.G 0247



272

95 WRITE OUTPUT TAPE 6, 401 F.Q 0248
401 'WORMAT(lW /1'H '/5OH iMACROSCOPIC HOMOGENZZED F,1 NS GROUP CROSS SECTIOF Q 0249

1NS/tw /tH·) F G 0250
:WRITEOUTPUITAPEe,34                              --F- 0 0251

34 'FORMAT(tH 1*1HJ5*2HELtx6HSIGTRHSXOHSIGERH F Q 0252
15X7HSIGINEL4*6MSIGFIS5%7HSTGCAPTJXBHNUSIGFIS F:G 0253
24X6MSIGT9L,XeMSIBER65*6Hblgi,ZM,AlMAIBNP5*9MbiONALPHA //3 F Q 0254

00 '96 Ist,NINTC F 0 0255'
11•NINTC•1-1 F G 0256

96 'WRITEOUTPUTTAPE6,.:33, I,t(1 1 1, ('HAMNAV IR',111, R•1,111 F 0 02/7
'71 NYNTC12(NINTC )/2'             '                       F G 0258

0065KIi,11 F G 0259
9O65JC•1NNINTCl / 9 0260
IJJCm'NINTC•1•JC F G 0261
"1!GM•HAMSAVCK,JJC) F G 0262
WAMSAV(K,iJJC)SHAMSAV(K,JC) F Q 0263
WAMSAV (K,'JC) •TEM F 0 0264

65 CONT!NUE F G 0265
IF(NOELU,:EQ,1) GO TU '26 F Q 0266
NINT61•NINT1/2 F G '0267
'00 84 JC,t,NINTCt F Q 0268
.JCCININTi•1•JC

-

-- -   --- -F=--9269.

TEMJ•HAM3(JCC) F G 0270
TEM9•HAM9(JCC) F G 0271
WAMJ<JCC)•MAMJCJC) -.  -. --T-S- 9272

iNAM9 (JCC ) IHAM9 (JC I F Q 0273
HAM3(JC)•TEMJ F G 0274

84:HAM9(JC)•TEMY                    -                                  F G 0275
WRITE(4) (HAM3(I),til,NINTi),(HAM9(I),til,NINTi) F 0 0276

26 CALLSKZPFILE(9)                                       -              F G 0277
READ<2) (HOMCAPCI).1•1•NINTJA)                    - --- -··        ·- -F G 0278
REWIND '2

F G 0280
F Q 0279

40 RETURN
END     7                                                         F G 0281
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SUBROUTINESIGAVC(DU,NINT,NS:S,EN.SIG,AN,<CD,E,SAVC,KS,KF,KT,M,N,ML,SIG 0000
1VLK,INTERP) SIG 0001
COMMON/0/ADEN(20),CCONC(20),CGB(50),CTH,DELU,DELUN,EG(71),EMAX, S G 0002
1EMIN,EPSABS,EPSINT.EPSTOT,FACA,FCONC(20),FTH,GFTH,HOMBRG(2100), S G 0003
2WOMCAP(2100).HOMFIS(2100),IA, IDENT (12).IOPT, 150(20),I YOS, JENDl, S G 0004
3*MINS.KTi.KT2.KT3.KT4,KT5,KT6,KT7,KTFLUX,LGBN(50),MTOT.NDELU, S G 0005
4AELMO(20 ,NGEOM,NIT,NINTiR,NINTC,NJINT.NMAX,NMIC,NORG,NOI,NPASS, S G 0006
5NPUN.NRES.NSH2.NSORS.NTHRM.NUCID(20),NUVRES,RADC.RADP,RTBSQ. S G 0007
6SERH(70).SNATH.SNPTH•TEMP(20),TRTH S G 0008
COMMON/IGSN2N/IG(142),SN2N(70,20) S G 0009
DIMENSION AN(ML ),E(N),EN(ML ),INTERP(8),KCD(MLK),KT(100  ),  S G 0010

1NS(8),NSS(100 ),SAVCCM,N),SIG(ML ) S G 0011
NIN=NINT S G 0012
CALLTIMETT(0) S G 0013
DO 29 K=KS,KS S G 0014
00291=1.NIN S G 0015

29 SAVC(K,I)=O. S G 0016
DO 28 K=KS,KS S G 0017
II=l S G 0018
NPTS=NSS(1 ) S G 0019
NS(K)=0 S G 0020
IR=INTERP(K) S G 0021
00 600 lal,IR S.G 0022

600 NS(K)=NS(K)*NSS(I ) S.G 0023
IF(NS(K)328.28.1 S G 0024

1 NSINT=NS(K)•1 S:G 0025
J2=0 S G 0026
DO 4 I=l.IR S G 0027
Jl=J 2+1 S G 0028
J2=J2*NSS(I) S G 0029
IF(I,EQ.t) J2=J2,1 S G 0030
KTT=KT(I ) S G 0031
DO 4 J=Jl,J2 .S G 0032
IF(ABSF(SIG(J+1 )-SIG(J ))-.000001)2,2,3 S G 0033

2 MCD(J)=1 S G 0034
AN(J )=0 4 S G 0035
GOT04 S G 0036

3 KCD(J)=0 S G 0037
GOTO(30.31.32).KTT S G 0038

30 IF(SIG(J).LE.0.000001) GO TO 31 S G 0039
AN(J )=LOGF(SIG(J+1 )/SIGCJ ))/LOGFIEN(J*i )/EN(J  ))         S G 0040

80 YF(KTT)5n.50.4 S G 0041
50 AN(J >=•AN(J ) S G 0042

GOT04 S G 0043
31 AN(J )=(SIG(J+1 ,•SIG(J ))/LOGF(EN(J•l )/EN(J  ) ) S G 0044

GOTO4 S G 0045
32 AN(J )=(SIG(J+1· )•SIG(J 1)/(EN(J+1 )•ENCJ )) S,G 0046
4 CONTINUE SIG 0047

KTT=KT(1) S G 0048
IF(KT5)62.62.63 S:G 0049

63 NSINTl=NSINT•1        '                                            S G 0050
WRITE(6.101)K.KT(K),KTT S G 0051

101 FORMAT(316) S G 0052
WRITEOUTPUTTAPEB,100,(ANOJ )•EN(J ),SIG(J ),J=l,NSINTY) S G 0053

100 FORMAT(6E18.5) S G 0054
62 IF(EN(1 )-E(1))5.77,9 S G 0055
5 J=0 S G 0056
6 J=J•1 S G 0057

IF(JeNS(K))70.70.2A                                               S G 0058
70 IF(EN(J+1 )-E(1))6,6,7 S G 0059
77 J=1 S G 0060
7 1=1 ShG 0061
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8 PI=0,                                                            ·   ·SIG·0062
EL=E(I) :SIG 0063
GOTO14 ,S'G,0064

9 191 ·S.G ·0065
10 1FCE(I+11-EN(1 ))11,11.12                                         .5 0 0066
11 SAVC(Kit)=0. G,0067

1=141                                                           S. G,0068
IF(I,NINT)10.10.'28 'S G 0069

12 :J=1 ,S :G 0070
PI=0 . S G 0071

13 ELwEN(J ) S G 0072
14 IF(EN(J+1 ).E(I*l))15,23,23 .6 G 0073
15 EU=EN(J*1 ) ,S ·G 0074

IF(KCD(J))16.16.17 S ,G 0075
16 IF(J*1.LE.NPTS) GO TO 616 .S G 0076

lImit*1 S G 0077
NPTS•NPTS+NSS(11 ) S_G 0078
KTT=KT(I! ) ·S G 0079
GO TO 16 S.G 0080

616 GOTO(33.34.35).KTT                                                  ·S·G 0081
33 IF(SIG(J .LE.O.000001) ·GO TO 34 S G 0082

GO TO (133,233,333),KTFLUX -SNG 0083
133 TEM=((EU/EN(J ))**AN(J )•CEL/EN(J ))*•AN(J ))•SIG(J )/AN(J  )S G 0084

GO TO 81 ,S Q 0085
233 IFCAN(J )+1.,EQ,0.) GO ZO 433 S G 0086

TEM=((EU/EN(J ))**(AN(J )•1,>e(EL/EN(J. ))**(AN(J )·+1,)) S G 0087
1•EN(J  )•SIG(J  )/(AN(J )•1,) S G 0088
GO TO 81 S Q 0089

433 TEM=EN(J )*SIG(J )•LOGF(EU/EL) S_·G 0090
GO TO 81 S-G 0091

333 11(AN(J )+2..EQ,0.) GO 10 533 S G 0092
TEMs((EU/EN(J )1•*(AN(J )*2,)8(EL/EN(J ,)**(AN(J )+2,)) S G 0093

1•(EN(J )••2)*SIG(J 1/(AN(J )*2,) -S.G  0094
GOT O 81 S: ·G 0095'

533 TEM=(EN(J )**2)-SIGCJ )•LOGF(EU/EL) .S G 0096
:81 TF(KIT)51,51,52 SG 0097
51 'TEM=TEM/SIGC J )**2 S ,G 0098
;52'PI=PY*TFM S G 0099

GOT019 'S G 0100
34 'GO TO (134,234,334),KTFLUX :S G 0101

134 'PI=PI+((LOGF(EU))**2-(LOGF(EL))*•2)*AN(J. )/2,•(SIG(J ).ANKJ ). S G 0102
1LOGF(EN(j )))•LOGF(EU/EL) S Q 0103
GO TO 19 .S ,Q 0104

234 PI=PI+(EU*LOGF(EU)-EL•LOGF(EL)•EU*EL)*AN J )*(SIG(J >eAN(J  )* ,S G 0105
1LOGF(EN(J )))•(EU-EL) S G 0106
GO TO 19 S G 0107

334 PI=P!+((GU*•2)*LOGF(EU>-(EL**2)•LOGF(EL)•EU••2/2.*EL**2/2.1 .S G 0108
1•AN(J )/2.*(SIG(J )·,AN(IJ )*LOOF(EN(J )))•(EU**2•EL**2)12, S G 0109
GOTO19 S G 0110

35 GO 70(135,235,335),KTFLUX .S .G 0111
135 PI=PI+AN(IJ )•(EU-EL)*(SLG(J >mAN(J '*EN(J ))*LOGF(EU/EL) ,S.G 0112

GO To 19. S G 0113
235 PI=PI+AN(J )*(EU**2-EL-*2)/2,•(SIG(J ).ANCJ )•ENCJ  ))*(EU-EL) S.G 0114

GO TO 19 ·S :G 0115
335 PI=PI+AN(J   )*(EU**3-EL**3)/3,+(SIG(J   )eAN(J  )*EN(J   )1*(EU**2-·S.G 0116

1EL••2)/2.        '                                             .   ·S.G 0117
GOT019 S :G  0118

17 IF(SIG(J )e,000101)19,19.18 ,S 'G 0119
18 IF(J*l.LF.NPTS) GO TO 111,8                                              S G: 0120

II=II+1 S G 0121
NPTS=NPTS+NSS(11) .S. G 0122
KTT=KT(11) ·S'G ·0123
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GO TO 18 ,S G 0124
1118 GO TO (118,218,318),KTFLUX                                        S.G 0125
118 TEM=SIG(J )*LOGF(EU/EL) S G 0126

GO TO 82 S G 0127
218 TEM=SIG(J )*(EU-EL) S.G 0128

GO TO 82 S.G 0129
318 TEM=SIG(.3 )*(EU**2,EL•*23/2. SIG 0130
82 IFIKTT)55,55.56                                                      S.G 0131
55 TEM=TEM/SIG(J )•*2 S G 0132
56 PI=PI+TEM S: G 0133
19:J=J,1                 :                                            ·S G 0134

IF(JsNS(K)+1)13.13.20 S G 0135
20 KG=I . · S G 0136

IF(KF.GE.0) KG=IG(I) S G 0137
GO TO (120,220,320),KTFLUX                                     '     S G 0138

120 SAVC(K.11=PI/DU S G 0139
GO TO 83 S G 0140

220 DENOM=EG(KG+1)-EG(KG) . S G 0141
IF(KF.LT.0) DENOM=E(KG+1)-ECKG) S G 0142
SAVC(K,t)=PI/DENOM S G ,0143
GO TO 83 S G 0144

320 DENOM=EG(KG+1)•*2-EG(KG)**2 S:G 0145
IF(KF.LT.0) DENOM=E(KG+1)**2-E(KG)**2 S:.6 0146
FAVC(K, I)=2.-PI/DENOM S G 0147

83 IF(KTT)·57,57,67                                        '             '        S.G 0148
57 SAVC(K,I)=1./SAVC(K, I) S G 0149
67 IFCABSF(SAVC(K.I))-,0001)66.21.21 S G 0150
·66 SAVC(K,IM=0. S ·G 0151
21 1=1*1                                                                5-G 0152

LF(NIN •1)28.22.22 S G 0153
22 SAVCCK.11=0. S G 0154

GOT021
S G 0156
S G 0155

23 EU=E(I+11
IF<KCD(J))24.24.25 S G 0157

24 IF(J,LT.NPTS) GO TO 624 S G 0158
II=I!+1 S G'0159
NPTS=NPTS+NSS(It  )                                               ,S G 0160
KTT=KT(11 ) S G 0161
GO 'TO 24 S G 0162

624 GOTO(36,37,38),KTT S ·G 0163
36 IF(SIG(,J).LE.0.000001) GO TO 37 S: G 0164

GO TO (136,236,336),KTFLUX                                          S G 0165
136 TEM=((EU/EN(J ))**AN(J ).(EL/EN(J ))**AN(J ))*SIG(J '/AN(J )S G 0166

GO TO 84 S G 0167
236 IF(AN(J )+1,.EQ,0.) GO TO 436 S G 0168

TEM=((EU/EN(tJ ))**(AN(J )*1,)9(EL/EN(J ))**(AN(J )*1,)) S G 0169
1*EN(.J )•SIG(J )/(AN(J .)41,) S G 0170
GO TO 84 S G 0171

436 TEMgEN(J )•SIG(J )•LOGF(EU/EL) S G 0172
GO 'TO 84                                                             ·        S G 0173

336 IF(AN(J )+2..EQ,0.) GO TO 536 .

S G 0174
TEM:((EU/EN(J  ))**(AN(J .)+2,)5(EL/EN(J  ))**(AN(J  )+2•)) S ·G 0175

1•(EN(J )**2)*SIG(J )/(AN(J )02,) S G 0176
GO TO 84 S G 0177

536 TEM=(EN(J )**2)*SIG(,J )•LOGF(EU/EL) S G 0178
84 TF(KTT)53.53,54 S G 0179
53 TEM=TEM/SIG('J )**2 S G 0180
54 PI=PI+TEM S G 0181

GOT027 S G 0182
37 GO TO (137,237,337),KTFLUX        ·                               S G 0183

137 'PI=PI*((LOGF(EU))•*2-(LOGF(EL))*•2)*AN(J  )/2.*(SIG(J  )0AN(J  )* S.G 0184
1LOGF(FN(.1 )))*LOGF(EU/EL) SIG 0185
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GO TO 27 S G 0186
237 'PI=PI+(Fu•LOGF(EU)-EL*LOGF(EL).EU•EL)*AN(J )*(S:IG(J >eAN(J )*  S ·G 0187

1LOGF(EN(J )))*(EU-EL)                                            S G 0188
GO TO 27 S G 0189

337 PI=PI+((FU•*2)*LOGF(EU)-(EL**21*LOGF(EL)-EU•*2/2.+EL**2/2.) S G Ot90
1*AN(J  )/2.+(SIG(J  )eAN(IJ  )•LOGF(EN(J )>)*(EU**2eEL**2)/2, S G 0191

S G 0192GOT027
38 GO TO (138,238,338),KTFLUX S G 0193

138 'PI=PI·+AN'(·J  )*(EU:EL)*(SI,G(J  ),AN(J  )•EN(J ))*LOGF(EU/EL) S G 0194
GO TO 27 S G 0195

238 PI Pr•AN(J )*(EU•*2-EL**2)/2.*(SIG(J ).AN(J )*EN(J ))*(EU•EL).S G 0196
GO TO 27 S G 0197

338 ·PI=PI+AN(J  )*(EU•*3-EL-*3)/3,•(SIG(J  )•AN(J  )*EN(J  ))*(EU**2• S G 0198
1EL•*2)/2. S G 0199
GOT027                                                            S G 0200

25 IF(SIG(J )-,000101)27.27,26 .S G 0201
26 IF(J*1.Lf.NPTS) GO TO 1126 S G 0202

II=I!*1 S G 0203
NPTS=NPTS+NSS(II) S G 0204
KTT=KT(IT)                                                      S G 0205
GO TO 26 ·S G 0206

1126 GO 70 (126,226,326),KTFLUX S G 0207
226 TFM=SIG(.1 )*LOGF(FU/EL) S G 0208

GO TO 85 S G 0209
226 TEM=SIG(J )*(EU=EL) S G 0210

GO 70 85 S G 0211
326 TEM=SIG(J )*(EU•*2-EL**2)/2. S G 0212
85 IF(KTT)60,60,61 S G 0213
An 'TFMmTFM/RIGLJ )**9 S G 0214
61 'PImPI+TEM S-G 0215
27 KG=I

S_G 0217
S:G 0216

IF(KF.GE.0) KG=IG(I)
GO TO (127,227.327),KTFLUX S_G 0218

127 SAVCCK,I)=PI/DU S G 0219
S G 0220GO TO 86

227 DENOM=EG(KG+1)•EG(KG) S G 0221
TF(KF.LT.0) DENOM=ECKG+1)-E<KG) S G 0222
SAVC(K,I>=PI/DENOM S G 0223
GO TO 86 S G 0224

327 DENOM=EG(KG+1)•*2•EG(KG)**2 SG 0225
IF(KF.LT.O) DENOM=E(KG+1)**2•E(KG)•-2 S G 0226
SAVC(K,I =2,*PI/DENOM S G 0227

86 IF(KTT)58,58.59 S G 0228
58 SAVC(K, I)=1./SAVC(K,I) S G 0229
59 IFCABSF(SAVCCK,I))-,0001)45,45,46                                 S G 0230
45-SAVCCK,I)=0.                                                  '   S G 0231
46 1=1*1                                                             S.G 0233

S G 0232
IF(NIN •!)28,8,8

28 CONTINUE S G 0234
CALLTIMELAPS(8) S G 0235
ZF(KT5)64.64.65 S 'G 0236

65 WRITEOUTPUTTAPE6,100,((E(I),SAVC(K.I);I=i,NIN),K=KS,KS) S G 0237
64 RETURN S G 0238

S:G 0239END
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SUBROUTINE INSCAT NS 0000
COMMON/0/ADEN(20),CCONC(20),CGB(50),CTH,DELU,DELUN,E(71),EMAX, NS 0001
1EMIN,EPSABS,EPSINT,EPSTOT,FACA,FCONC(20),FTH,GFTH,HOMBRG(2100), N8 0002
:2WOMCAP(2100),HOMFIS(2100),IA, IDENT(12),IOPT,ISO(20),IYOS,JENDl, NS 0003
3KMINS,KTI,KT2,KTJ,KT4*KT5,KT6,KT7,KTFLUX,LGBN(50),MTOT,NDELU, Ns 0004
4NELMO(20).NGEOM,NINT,·NINTiR,NINTC,NJINT,NMAX,NMIC,NOBG,NOL,NPASS,. NS 0005
5NPUN,NRES,NSH2.NSORS,NTHRM,NU KD(20),NUNRES,RADCgRADP,RTBSQ, NS 0006
6SERH(70),SNATH,SNPTH,TEMP(20),TRTH NS 0007

COMMON/IGSN2N/!G(142).SN2N(70,:20 M NS 0008
COMMON/4900/HOMIN(71,70) NS 0009
'COMMON/1000/HAMSAV (11,70),LMO(20),N2N(20),SORS (70), NS 0010

1THC(20),THF(20),THNA (20).'THNP(20 ),THNU(20),THTR(20) ·NS   0011
COMMON/FIGIN/EPRIME(71),KT(100  1,LG(142),NS(100 ),OMINI70,70), ·NS 0012

1PIN(70.70),TEMPE(142);THETA(70) NS ooi3
'COMMON/4340/AN(1400),GIN(1400),KCD(1400) ·NS 0014·
COMMON/2101/INT (8)..SAVIN(.1,142),SIGIN(1400 ) NA 0015
·NTWON=0 NS 0016
NIN=NINTC+1 N$ 0017
NOMAT=NOI                                                            INS 0018
0014Jml,NINTC INS 0019
'00 14 Imi,NIN INS 0020

14·'HOMINCI,J)=0, INB 0021
00100Itsl,NOMAT INS 0022
DO.140 Jal,NINTC iNS 0023
00.140 191,NINTC INS 0024

140 :OMIN(I,J>PO, INS 0025
ZF(Il,NE.KT_7) GO TO 300 INS 0026
N2NCKT7)=0 INS 0027
NLEVLS=0 INS 0028
NSTAT=0 INS 0029
GO TO 502                                                            INS 0030

i300'CONTINUE                                                             INS 0031
:509 'GOT0505 INS 0032
508 WRITEOUTPUTTAPE6,405,:NUCI,D(LI) INW 0033
405 FORMAT(40H NO INELASTICS:CORRESPONDING: TO MATERIAL, KNS 0034

1A6,15HON LIBRARY TAPE) INS 0035'
CALLSYSTEM IN# 0040'

505 READTAPE9, ID,NLEVLS,NSTAT:AMASS,ESTAT  ,N2N(11),THRESH INS 0037
NREC1=2*NLEVLS•4•NSTAT•2*N2NCII) INS 0038

507 IF(,NUCID(II)•ID)504,502,504 INb 0039
504 IF(NRECt)509.509,503 INS 0040
t503 0030Jml,NRECl                                 ;                      INS 0041

·30 'READTAPE9 INS 0042
IFIEOF,9)508,509 INS 0043

502 EF(NMIC,GT,O)GO TO.12345 INS 0044
WRITETAPEJ,NLEVLS,NSTAT INS 0045

12345 CONTINUE INS 0046
IF(NLEVLS)1,1,2 INS 0047

2 '007JJ=1;NLEVLS INU 0048·
NSigO IN$ 0049
READ(9)IR,EGAM,(NS(.1 ),KT(1 1,131,IR,)                             INS 0050
00 600 101, IR INS 0051

600 'NSt=NS1*NS(I > INS 0052
'READTAPE9,(EIN(K. ),SIGINCK ),Knl,NS11 INS 0053
NINTCl=NINTC INS 0054
003JC=l,NINTCl LNS 0055:

3 EPRIME(JCI=E(JC)•EGAM INS 0056·
JC=1 INS 0057
IF(EPRIME(1)•EMAX)6,808 I.NS 0058

8 KFINFO INS 0059
IF(NMIC.GT,O)GO TO 22345 INS 0060
WRITE(3)KFIN                                                      iNS 0061
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22345 CONTINUE INS 0062
GOT07 INS 0063

6 IF(EPRIME(1)•E(JC+11)4.5,5                                          INS 0064
5 JC=JC•1 INS 0065
GOT06                                                             INS 0066

4 J(1=1                              '                               INS 0067
Kil 1 NS 0068

10 IF(EPRIME(JC1)-E(JC*1))11,12,12 INS 0069
11 IF(EPRIMF(JCl).E(NINTC+1) )111,13.,13 INS 0070

111 TEMPECK}eEPRIME(Jal) INS 0071
LG(K)=JC1 INS 0072
IG(K)=JC INS 0073
M=K•1 INS 0074
JC1=JC1*1 INS 0075
IF(JC1-NINTC-1)10.13,13 INS 0076

12 TEMPECK)•E(JC+1)                                                     INS 0077
IG(K)=JC•1 INS 0078
1-n<Ki=.Ir.1 .1 INS 0079
M=K*1 INS 0080
JC=JC+1 INS 0081
IF(JC,NINTC•1)10,13,13 .INS 0082

13 KFIN=K•1 INS-6583
KFINt=KFIN*1 1 NS 0084
TEMPE(KFINI)=EMAX INS 0085
IF(NMIC,GT,O)GO TO 32345 INS 0086
WRITETAPE3,KFIN INS 0087

32345 CONTINUE INS 0088
INT(1)01R INS 0089
CALLSIGAVC(DELUN,KFINANS,EIN,SIGIN,AN,KCD,TEMPE,SAVIN,1,1,KT, INS 0090

11,142,1400,1400,INT) INS 0091
IF(NMIC,GT.0)GO TO 42345 INS 0092
WRITETAPEJ, (IG(K),LG(K),SAVIN(l,K),Kil,KFIN) INS 0093

42345 CONTINUE INS 0094
IF(KT5)36.36.37 I N S-  0095

37 WRITEOUTPUTTAPE6,403,(TEMPECK) ,16(K),LG(K),K=l,KFIN) INS 0096
WRITEOUTPUTTAPE6,403,(SAVIN<l,K),IG(K),LG(K),K=l,KFJN) INS 0097

36 009K91,KFIN INS 0098
IONINTC,IG(K)*1 INS 0099
JaNINTC•LG(K)*1 INS 0100
TEM1•SAVIN(l,K)                                                   INS 0101
OMIN(I,J)=OMIN(I,J)*TEMZ INS 0102
HOMIN(I.J)=TEM1*ADEN(II)*HOMIN(l,J) INS 0103

9 CONTINUE INS 0104
7 CONTINUE INS 0105

_......._DO._10_Q.D._ K.E 1.,41.JTH _-_.... _....._..-       -...    --.- .... ..     . ....  -   ---..... ....--...-
INS 0106

1000 IG(K)=K -  - -=-- INS 0-107
1 ZF(KT3)69.69.15 INS 0108

15 PRINT 510,NUCID(II) INS 0109
510 FORMAT(//50*9HMATERIAL  Ad//42X29HDISCRETE LEVEW SCATTERING//) INS 0110

CALLTIMEIT(0) INS Oill
00150I=l,NINTC INS 0112
PRINT 404,I INS 0113

150 PRINT 403,(OMIN(l,J).1.iJ,J=I,NINTC) INS 0114
CALLTIMEI.APS(9) INS 0115

404 FORMAT(/50X22HSCATTERING FROM GROUP 12/) INS 0116
69 IF(NSTAT)123,123,16 INS 0117
16 USTAT=LOGF(EMAX/ESTAT) LNS 0118

DO 141 Jal,NINTC                                                    INS 0119
DO 141 Igl,NINTC 1NS 0120

141.OMIN(I,J>FO. INS 0121
IF(USTAT)102,102,80 INS 0122

102 READ(9) INS 0123
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READ(9) NS 0124

IF(NTWON,GT,0) GO TO 700 'NS 0125
REAP (9.1.- ... NS 0126
READ(9) N$ 0127

700 NGSTAT=0 NS 0128
IFINMIC.GT,0)GO TO 52345                                             NS 0129
WRITETAPEJ,NGSTAT NS 0130

52345 'CONTINUE .NS 0131

GO TO 2123              -                                          NS 0132-I.--/

80 NGSTAT=USTAT/DELUN•1. -NS- 0£33

IF(NGSTAT.GT,NINTC) NGSTAT=NINTC NS 0134
IF(NMIC.GT.0)GO TO 62345 NS 0135
WRITETAPE3,NGSTAT                                                    NS 0136

62345 CONTINUE NS 0137
NINTCl=NINTC+1                                                     NS 0138
NSTPO NS 03739

READ(9>IR, (NS(1 ),KT(! ),1,1, IR) NS 0140

DO 601 Ial,IR                                                      NS 0141
601 NSTSNST•NSCI  )                                                    NS 0142

READTAPE9,(EIN(K ),SIGIN(K ),Kal,NST) NS 0143
RFINGNINTC                      ·'       NS 0144
INT(1)=IR NS--0145

CALLSIGAVC(DELUN,NINTC,NS,EIN,SIGIN,AN,KCD,E,SAVIN,1,1,KT,1, 142,  NS 0146
11400,1400, INT)                                                    .NS 0147
0020Jil,NGSTAT NS 0148
PNORM=O, NS 0149

KK=NINTC.J+1       ·                                                  NS 0150
THETA(J)=SAVIN(l,KK) NS 0151

00211=J,NINTC .NS 0152
Ki,NINTCl•I+1 .NS 0153

PIN(J, l),THETA(J)•*2*EXPF(•E(Kel)*1,E•6/ INS 0154
1THETA(J))•(ECK•1>•t,E,6/THETA(J)*1,)eTHETA(J)*•2* NS 0155
2EXPF(,ECK)•1,E-6/THETA(J))*(ECK)•1.E,6/THETA(J)•1,) NS 0156

PNORM=PNORM+PIN(J, I)                                               NS 0157

IF(PIN(J.I)/PNORM•.0001)22,22.21 NS 0158

22 KFINoI NS 0159
GOT023 Nb 0160

21 CONTINUE NS 0161
23 0024%=J,KFIN                                                       NS 0162
24 PIN(J,K)=PIN(J,K)/PNORM Na 0163

KFIN1=KFIN*1 NS 0164

002OK=KFIN1•NINTC NS 0165
PIN(J,K)=0, NS 0166

20 CONTINUE NS 0167
IF(NTWON,GT,0)GOT0125                                                NS 0168
NST=0 NS 0169
READ(9)IR, (NS(t ),KT(t ),1*l, IR) INS 0170

DO 602 191,IR                                                         NS 0171
602 NSTINST•NS(I ) Nb 0172

READ(9)(EIN(K ),SIGIN(K ),Kal,NST) NS 0173
ZNT(1)CIR NS 0174
CALLSIGAVC(DELUN,NINTC,NS,EiN,SIGIN,AN,KCD,E,SAVIN,1,1,KT,1,142, .NS 0175

11400,1400,INT) NS 0176
125 IF(NTWON.EQ,0) GO TO 2125 NS 0177

00126Jsl,NINTC NS 0178
126 SAVIN(1,J)=SN2NIJ, II) NS 0179

2125 NINTCl=NiNTC/2 NS 0180
0025JC=l,NINTCl NS 0181
JJC•NINTC•JC+1 NS 0182
TEM=SAVIN(l,JJC) NS 0183
SAVIN(l,JJC)=SAVIN(l,JC) NS 0184

25 SAVIN(l,JC)*TEM .NS 0185
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'0027Jst,NGSTAT INS 0186
10027KIJ,NINTC INS 0187
PINCJ,K)•PINCJ.K)*SAVIN(la:JA 1 NS 0188

:27nOMIN<J,K)•PINC,J,K)                                                        INS 0189
IF(NTWON,·EQ,0) :GO TO,80 INS 0190
On·41 Jal.NGSTAT                                                     INS 0191
IDO,41 KIJ,NINTC                                              ·                      INS 0192
MP•K*1 INS 0193

41 ·WOMIN(KP'.J)•HOMIN(KP,IJ)•ADEN(11)*OMIN(J,K) INS 0194
:GO TO 42                                                                INS 0195

·40 00 43 Jit,NGSTAT INS 0196
'80 43 KIJ.NINTC INS 0197

43 'WOMIN(J,K),HOMIN(J,K)*ADEN(II)*OMINCJ,K) INS 0198·
42 ZF(NMIC,GT,0)GO TO 72345 INS 0199

0O35J•liNGSTAT INS 0200
·35 WRITETAPE3,(PIN(J,K),MMJ,NINTC) INS 0201

72345 CONTINUE INS 0202
IFIRT3)21'23.2123.29 INS 0203

'29'PRINT 407 1NS 0204
CALLTIMEIT(0)                                                      INS 0205'
DO ·291 1•l.NINTC 1 NS 0206
'PRINT 404,1 INS 0207

:291 PRINT 403,(OMIN(1,·J),I,J,1.imi,NINTC) INS 0208
BALLT1MEIAPS(in) INS 0209

407 FORMAT(//45*22HSTATISTICAL SCATTERING//)                           INS 0210
403 FORMAT#5(E20.7,213)) INS 0211

2t23 ZF(NTWON)123,123,124 1NS 0212
124 ;NTWON#O INS 0213·

GOTO100 INS 0214
123 IF(N2N(lt))100.100,120 INS 0215
120 NTWON•1 INS 0216

BSTATITHRESH INS 0217
IF(KT3)16.16,121 INS 0218

i21 PRINT122                                                             INS 0219
122'FORMAT(//45XIN.2N :SCATTERING•) INS 0220

007016 INS 0221
100 'CONTINUE INS 0222

DO :52 K,l,NINTC INS 0223
'TEM•O. INS 0224

.,  'DO:53 KF,K,NINTC                                                    INS 0225
53'TEMITEM•HOMIN(K,KF) INS 0226

,80 :52 KF•K,NINTC INS 0227
·52 :HOMIN(K,KF)•HOMINCK,KV)•HAMSAV(j,K)/TEM INS 0228

 0 ;54· K•i,NINTC INS 0229
TEM,0. INS 0230
DO :55 KF•K,N·INTC INS 0231
NPRK'*1 INS 0232

,55 TEMITEM•WOMINCKP,K  INS 0233
,DO ·54 KFIK,NINTC INS 0234
MP•KF•1 INS 0235:

;54 HOMIN(KP.'K)*HOMIN(KP,M)•HAMSAV(9,K)/TEM INS 0236
71 'NINTClS(NINTC*1)/2 INS 0237

·0018JC•l,NINTCl                                                       .  INS 0238
JACININT(:•2,JC INS 0239
FEMIE(JJC) INS 0240
6(:JJC)IECJC) INS 0241

18 :8(JC)•TEM INS 0242
t/(K74)182,182,180 INS 0243

180 PRJNT 406 INS 0244
406 FORMAT(//45*•MACROSCOPIC I'NELASTIC SCATTERING•//i              INS 0245

,DO 181 Ial,NINTC INS 0246:
'PRINT 404, I 1NS 0247

181 PRINT 403,(HOMIN(I.:4),t;J,IJGI,NINTC) INB 0248
PRINT' 50 INS 0249·

50· FORMAT(//45*•MACROSCOPIC IN-2N SCATTERING•//) INS 0250



281

DO 51 Iii,NINTC INS 0251
PRINT 404, 1

INS 0252
:51 PRINT 403,(HOMIN(J*l•I),I,·J,JII,NINTC) INS 0253
182 NINTCl=NINTC*1 INS-0254

0075JCal,NINTCl INS 0255·
75 E(JC)aE(JC)*1.E•6 INS 0256
31 READTAPE9 -- -- -INS-0257

IF(EOF,9)33,31 INS 0258
33 CONTINUE                                                             INS 0259

RETURN INS 0260
END INS 0261

--                                                                                                                        . 'SRS   01)90SUBROUTINE mOURCe
COMMON/0/ADEN(20},CCONC(20),808(50),CTH,DELU,DELUN,E<711,EMAX, SRS 0001

SEMIN;EPSABS,EPSINT.EPSTOT,FACA,FCONC(20),FTH,GFTH,WOMBRG(21001, .SRS 0002
2WOMCAP(211101,HMMFIS(2%00),IA,IDENT(12),IOPT,150(20),IYOS,JENDi,--SRS 0003
3*MINS,KTi,KT2,KT3,KT4,KT5,KT&,KT7,KTFLUX,LOBN(50),MTOT,NDELU; SRS 0004
INELMO<20),NGEOM,NINT;NINTip,NINTC,NJINT,NMAX,NMIC,NOBG,NOI,NPASS, SRS 0005
SNPUN,NNES,NSME,NSONS.NTHAM.NUCID(20),NUNRES,RADC,RADP.RTBSQ, SRS-0006
6SFRH<70 ) SNATH, SNPTH,tEMP(·20 ),TRTH SRS 0007
COMMON/1000/HAMSAV(11,70),LMO(20),N2N(20>,SORS(70), SRS 0008

1TWC(20),THF<20),THNA,20),THIP<20>,THNU(20),TWTR(20) SRS 0009
COMMON/SOUREF/ALPHA,BETA,TAU                                        SAS 0010
COMMON/OVLY3/ SORSF(2100) SRS 0011
READ19)MSORS                                                  - »SRS 0012
OO5MMi,MBORS SRS 0013
READ (9) ISORS.BETA,ALPHA,TAU SRS 0014
IF(NSORS. ISORS)5,6.5 --              SRS 0015

5 CONTINUE SRS 0016
7 WRITE(6,8>NSORS SRS 0017
8 /ORMAT<IM,•SOURCE TYPI NUMBER•,18, NOT IN LIBRARY•>

-- SRS 0018
STOP SRS 0019

6 SUMIO. SRS 0020
Do 10 K•i,NINTC                   ----   -               SRS 0021
CALL ROMAI(ECK•l).E(Kl.D.KTFLUX,3) SRS 0022
SORS(K)•8 SRS 0023
SUMISUMISONStill                                         -- ---  ''-           SAS· 0024

10 CONTINUE SRS 0025
SUMIt,/SUM SRS 0026
DO#Jol,NINTC SRS"0027

4 SORS(JMISUM•SORS(J) SRS 0028,
1/(KTI.LF,0) GO 70 708 SRS 0029
WRITE(e,921) (SORSit),I•i,NINTC)                              -     SRS-0030

521 PORMAT(1P6E20.8) SRS 0031
700 1/(NBELU.EQ,1) GO TO'70                      ·                      SRS 0032

ED<LS•6**FC•DELU)                                 -                 SRS 0033
SU•10• SRS 0034
eL•10.•EDELS SAS 0035
NINT,ININT-               SRS 0036
IF(NiNT,OT.2100) NINTi•2100 SRS 0037
DO 20 Jll,NINTl SRS 0038
CALL NOMBICEL,EU;D,KTFLUX,31   ----- ··--- - - - SAS 0039
SORS/(J)•D SRS 0040
00•EL SRS 0041

20 SL.EU•EDgLS                                        ----          ..SRS 0042
00 21 Jil,NINTi SRS 0043

21 SORS/(J)•SUM•SORSFOJ) SRS 0044
WRITE<4) <SORSF<J),J=i.NINTl)                           SRS 0045
1/(KT4.Lf.0) GO 70 92 SRS 0046
PRINT 91. (SORSF(J),J.l,NINT) SRS 0047

9% FORMATC//(6E20.811                                    --            SRS 0048
92 REWIND 4 SRS 0049
70 RETURN SRS 0050

SND                                             .. ...                        SRS 0051
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SUBROUTINEFROMS:(Aul#UB#94KT£44*liNTYPEM .ROM 0000
BIMENS*ON·:TeMB, .ROM 0041

ADM·0002MAXORD•15
AOM 0003BPS.*0.001
ADM nood8/0,
ROM 0005EL' 8 :UB•ALB

CALL'-EFCOB,ARGFKTRUUX,kNT¥081,                                      BOM 0006
ROM ·0007TEMNARG
ROM ·0006CALL:EFCALB,ARG,KTRUUX, 1NTYPe)

7(1)1(TEM*ARG)/2, AOM 0009
PREV·.'121' AOM 0010

BOM 0011N:•' 1
ROM 0012DO 10 ,JORD:1.18'MAXORD

unfl. AOM 0013
AN ls,IN AOM 001*
EM ·I-EL'/'2,  /·AN AOM 0015

ROM 0016NLIM :¤:'2*Net-
DO.1 JstiNLIM*2. AOM:0017
AJ :1·JJ ROM 0018
TEMIALB•*J•EM                                                     AOM. 0019
CALL··EF (TEM,ARGI K TFUUX, FNT¥95) ROM 0020

1: UPU•ARG ROM 0021

T ( JORD ,•. 1 ) 0 ( tu'/ · AN  ,•fT i JJORD , 1 9 , / , 4. BoM 00*2
P :•: 1,                ·,                                         ROM 0023
DO '2    Jl 9 .1, JORD ROM ·0024
4:i-'JORO m Jt .•··.1                                                        AOM nogs·
F,0,4, •.F AOM 0026

2 T#J) 9 7( ,J·•'1·)·• ( T('14·* 1 ) •T E J· ):/ C FI,•.14 1 'ROM 0027
nliD•T(t *EL,                                                      AOM 0028

14 IF(ABSF((T(l)•PREV>*EC/Dl)•ERS)33,33,44 AQM 0029
44 PREV 0 Te 1 ) AOM 0030
10·Nts"2•N                                                         AOM 0034

PRINT:.125
AOM 0033
AOM. 0032

115 PORMAT(iMO•OADER 15 EXCEBOED ON ROMBERG INT*ORATION *)
33 8901

BOM 0035
ROM 0034

REFURN
END ROM 0036

1
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,SUBROUT INEhEFIX, ARG,KTF.LUX, INTYPe) :EF  0000
:COMMON/SnUREF/ALPHA.BSTA,TAV .EF  0001
GO TO (1,.1,2,1),INTYPS -E# .0002

17FAC101,206*X•6.1,860.094%5***1000136•***)••2. EF: 0003
FA(9,1,?08*X•(,4221•.13*X *12 :Ef 00o4
W T 0 T 9 9. 4247778/F AC143,14%5926/FAC2: FF· 0005
IWCAPe,332*SQRTF(,025262-6/X)*(11*12244*X)*(1,0,0205*X)* EFI  0006
tit,*,020£*X)/(1,•7,46*rt.*58•**X) ·*1000163*SORTFZX)/(4,46**1 :60 0007
INSCATOH' 07-HCAP .EF: 0008
100'TO(10,20,20,30),INTYPE                                       EFi 0009

· t o   :M O     T O     (1· A l.1 0 2,1 0 3 ) ,K T F O U X :6#  0010
'101.ARQll./(HSCAT•X) EF, 0011

!RETURN EF, 0012
40' ARAil,/Wer:AT                                                           EF  0013

Efi 0014.RETURN
:103,ARGIX/HSCAT :Efi 0015.

' PE  URN F#, 0014
'20 180 TO(201,202,'203),/KTFUUX :Efi 00fl

1201"ARGIWSCAT/(XIX) :EF'  0018
RGTUAN .6 01 note

'202.,ARGIHSCAT/X .EF, 0020
RETURN :RF, 0021:

783,ARQ•WSCAT                                                       ·AF, 0022
:RETURN                                                         .EF) 0024

EF 0023
:30 ;Go..TO(301,302i303),KTMOUX

<301-ARGRWCAP/X :EF' 0025
:REFURN EF  0026

'302:ARGIHCAP EF  0027
'RRTURN                          ·     ,EF· noVa·

5303:ARQIHCAP*X .EF  0029
iREFURN                                                         :Eft 0030

'2'. ARQ . Al PW A• X/ ( T AU•• 2 ) •FX PF C . X/ T AU ) • 1,128 3791* ( l, m AL PWA 1·• :EF .onli
SSORTF(X/(BETA•*3))16*0Ft€X/861Aj taf' 0032
,'RETURN :EF, 0033
:END                                                            ·6#, 0034

1
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C*******•**OVERLAY 4•*************************•**********************•**********
PROGRAM CONTROL2 C02 0000
COMMON/0/A DEN( 20),CCONC<20),CGBC50),CTH,DELU,DELUN,E.(71),EMAX, CO2 0001

1 E M  I  N;  E P S A-BS ; E P S T N T, E P S T O T,  F A O A 6-F C O N C (2 0) ,F T H , G F T H, H O M B R G (2100), C02 0002
2HOMCAP(2100),HOMFIS(2100),IA,IDENT(12),IOPT,ISO(20),.IYOS,JENDi, CO2 0003
3KMINS,KTl,KT2,KTJ,KT4,KT5,%16,KT/,KTFLUX,LGBN(50),MTOT,NDELU, 002 0004
4 N E L M O -( 2 0-) i· N G-E O M, Al i KiT-• N I N T 1 R, lir I N T C,i i J I NT,-N H A X-i-NKI-C, N OB-G-,-N O 1 6 N P A S ST-C O 2--0- 0 0-5-
5NPUN,NRES,NSH2.NSORS,NTHRM,NUCID(20),NUNRES,RADC,RADP,RTBSQ, C02 0006
6SERH(70),SNATH.SNPTH,TEMP(20),TRTH CO2 0007

d O M M O N) i-6 O b/ li A MS *9 2 i fi-7 0 )  I L MO 1 2 0 )-; N 2 N( 2-0 1 i S-OR'St 7-01-;--      - - -  -  '--  - --'- - -  C a-2--0-0-0-8-
<THC(20),THF(20),THNA (·20),THNP(20),THNU(20),THTR(20) CO2 0009
COMMON/4900/SKIN(71,70)

CO2 4011
C02 0010

COMMON/434 0/PH i S( 21 b o j APHIC(70),CURENT ( 2iO b-) , <RAI·TCI70)
'COMMON/2101/GAMMA(2101) C02 0012
COMMON/CALPON/A(20),AC(20),BSIGER(120),BSIGET(120,54),BSU, CO2 0013
1BTSIGT(120),EDELC.EDELS,FINUS,IS,ITER,MANY,Sl(120,54),TEMl,TEMiS, C02 0014
2Ul(20),U2(20),U3(20)•U4420),U5(20),U6(20),U7(20),US(20),U9(20), CO2 0015
3U10 (20), Ull (20 1, U12 (20),U13 (20 ), U14 (20),·Ul5.(20 ), u.1-6 (20 ), Ul7(20)#     CO2   00164018(20 i, Uig (20-), SORSF (2 i o o ), HAM3 (2-10 O Y -  '  - -    -     -   --   -t 02  --0 -d 1 7
COMMON/ALPO/ALPHA(20),881(20),882(20),EJMIN1(54),IBUF(3), C02 0018

IJL(70),JU(70),4(20),SIGEET (55),SIGET (111),STOT (120),X (551 CO2 0019
C O MM ON /FIY CD R7 5-F[A-PE-C-(-1 6-)5· SHA PE S  -21-0 b-ri-S TR313-0-771-850 1 BUCK7-BUCK 29-EPSCO2 - D f2-0
DIMENSION 8(3),80(121),81(121),82(121),33(121),84(121), (02 0021
185(121),86(121),87(121},88(121),89(121),810(121),811(121), C02 0022

-7 8*i-2 ( 1 f i ), 8 { 3 ( 1 2 1-) 1 61-47-1[ 2-11 ; 8 1 51 1 2-1-)-78-f 6-(IZi- )--b-8 37-< 12I Ti----- - - - - -.-. -  ----C 0 2 --0-023
3818(121),819(121),MAN¥1(33),R(3),HAM9(2100) (02 0024
EQUIVALENCE (80(1).BSIGET(100)), C02 0025

--- - --1 (-8 fi f ), B S I GET (-3-0-6-) )-9-( -0-2-1-1.-NB S I'GET C 5-0-0-)- 7 9- I-BTrrT;-3-51'G ET-(7 0 011 1 - ----- -COT--0-0-2-6-
2(84(1),BSIGET(900)),(85(1),BSIGET (1100) 1,(86(1),BSIGET (1300)), C02 0027
3(87(1),BSIGET(1500)),(88(1),BSIGET(1700)),(89(1),BSIGET(1900)), C02 0028
4 ( 810 ( 1 ) O BS I-GET-( 21-8-0 )1, (B i l (1'), BS I-9ETT 23 0-01 77(Br21 jI) FBSIGETZ-250-0117-CO2-  0 029
5(813(1),BSIGET(2700)),(814(1),BSIGET(2900)),(815:(1),BSIGET(31001),CO2 0030
6(816(1),BSIGET(3300)),(817(1),BSIGET(3500)),(818(1),BSIGET(3700)),CO2 0031
7 ( 8-:£9 (i j 785 1-GET (39-0-8 7-5 (M ANY 1( .1 1, 13SI bE T (4 1 0 0 1„ CUZ OOJZ
8(HOMBRG(i),HAM9(1)) CO2 0033
:ESTART=EMAX C02 0034
1-F ( I YO-Sliiia,fi-16;li-lit CO2 0035

1114 READINPUTTAPE/,404.(PHICOJ),J=l,NINTC) ¢02 0036
L.1_04.   F O R M A T (6 E 1 2.5) C02 0037

WAITEOOT POTTApta-; 437  ---      --   ----  -------------- - ---------'---------   --   ---C02-0-038-
437 FORMAT(18H COARSE GnOUP ELUX/4XlMJ6*5HELHJ) C02 0039

:19*6HPHI(J)/) 002 0040
WRITEOUTPUTTAPE6,436,(I,E(101),PHIC(I),I=l,NINTGO ------------'-(02.-0--41

436 FORMAT(3(15,1P2E15.5))              ·                             co2 0042
DO 400 J=l.NINTC C02 0043

4-0-0'S N A P E C-(;Ji-:i P Al'i '(-J-F--  - --- -'  -- cO2 0044
GO TO 1113 CO2 0045

J116  R_EAD< 7,513) IBSQ,BSQ,BSQ2..EPS C02 0046
BUCK=BSQ -... - __--  _ --- ---_.._-__-- . . _ . -  _. -.---..---.--   -  -----  .- -   - -- -.... ---- --.....CDZ.. DO-47

BUCK2=BS(12 CO2 0048
513 FORMAT(112,3812,5) CO2 0049

WRITE(6,532)BSQ,BSQ2,EPS CO2 0050
532 FORMAT(17HOFIRST BSQ GUESS=E12.4,18H SECOND BSQ GUESS=E12.4, 002 0051

--1-1-1-H-IQL.E.8ANCE=E12.4) CO2 0052
1113 IF(IYOS,NE.0) RETURN C02 0053

IFINDELU.EQ.1) GO TO 70 C02 0054
-N LN T l=N I N_T C02 0055
I F i -I-NT.G f-, 210-0-j--NiNT-i =2100 C02 0056
READ(4)(HAM3(J),J=l,NINTl),CHAM9(J),J=l,NINTl) 002 0057
READ(4)( SORSF(j)-, J El,N.I.NI.l)...   .._  ....  -  .-·----- --_- --_--·.-  .....

.....
CO2 0058

REWIND 4 -      -2-02    8 054

C02 006070 ITER=1
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KMINS=1 C02 0061
NFINE=1 C02 0062
'DO 201 J=l,2100 C02 0063

201:GAMMA(J)al.                                       '                 ·COR 0064
DO 84 Ial,NOI                        ·                             CO2 0065

C02 0066ai_kI 0(1) =0
IF(NDELU.EQ.1.OR,MTOT.EQ.O) GO TO 23                              C02 0067
:CALL SKIPFILE(9) 002 0068

83 READ TAPE 9,MATLS,LEVLS,ESTART,NPASS,(MANY1(NP),NPsl,NPASS) C02 0069
iM=0 C02 0070
KMINS=LOGF(EMAX/ESTART)/DELUN+1, C02 0071

-NPNEW=NINT-LK-Ml-NS-1.)*NDEL:11 002.0072
I F( NPNEW .L T. LEVLS- 1)NPASS 11 (APNEW,i )-/6-0 - -------  ----- -   -      ----   - --  - -  - ---C-0-2---0 0 7-3-
CALLTIMEIT(0)                                                     C02 0074
D022NP=l,NPASS                                                       C02 0075:
MANY=MANY1(NP) C02 0076

11 0020KE=l,MATLS                  '                                    C02 0077
READTAPE 9,MATID CO2 0078
DO 13 KMI=l,NOT -CO 2 -5079
IF(NUCID(KMI).EU,MATID.AND,NELMOCKMI).NEWOM GO TO 15 (02 0080

13 CONTINUE                                                          C02 0081
GO TO 19 ·

· C02 0082
15 IF(NP•1)16.16,17 CO2 0083
1.4.HEAD TAPE 9 ,Ul(M+1),:U2(M•1),U3(M+1),U4(M+1),U5(M+1),U6(M+11, C02 0084

*1U 7 (M+1) , U8 ( A + 1 ), Ug (·M + 1-), U i O t 11+ 1 j; Oi l 4 -M Ti-Ui2 (M i i- - ) - ; Ui3 -( M•l )-, --= ----CO-2--0 085:
2U14(M+1),U15(M+1),U16(M+1),417(M*1),U18(M*l),Ul9(M+1),ACM+1) C02 0086

ACCM*1):ADEN(KMI)_ .... - ..-
C02 0087

TROMMi ) = M Ti - ----1-- ---TQrT-83-
M=M*1 002 0089

17 READTAPE 9,(80(I),81(1),82(1),83(I),84(I),85(I),86(I),87(1), C02 0090
-     - i-8-8( I ),89(1),818 (.I ),-gift-I ); 81211)-,813 (-I ) ;81-47 1-)6-8-151I )-,  -'- - - -   -----(02---0-091-

2816(I),817(I),818(I),819(I),I=l,MANY) CO2 0092
00181=1,MANY CO2 0093
eai (i)=a-0(I,- '    --   -----   -  -------  ---  -'-'=- -' - -------------------- -

-    '------- -C02*- 0-097;
881(2)=81(I) C02 0095
881(3)=82(I) C02 0096
881(41 <83<1>   ----------------  ----- -----   -----  --  -   --- -- --- --CO2--0-09-7
881(51=84(I)                                '   ·                  CO2 0098
.8 8 1(6) =8 5(I) C02 0099
881(7)=86(Ii .

-.............  ......'--'.--- -'--'C-0.2.--Di 0 0
881(8)=87(I) C02 0101
881(9)=88(I)                                                       CO2 0102
881(10)089(I) ...- ---.------602---fi.0.3

881(11)9810(I) CO2 0104
881(12)=811(1)                                                     C02 0105
881 ( 1-3-i <fi2t15----- -- --   - --   - --  -------                                ---- -' ----- ----------CO2-0'i-03
881(14)=813(I) CO2 0107
881(15)=814(1) CO2 0108
881(16)=815(I)                        . ,-------- -.....-3702-01-09-
881(17)=816(1) C02 0110
881(18)=817(I) C02 0111
881(19)=818(1) (02 0112
881(20)=819(I)                                                     COZ 0113
BUFFER OUT(5,1)(881(1>,881(20)) C02 0114

81 IF(UNIT,5)81,18 102 0115
18 CONTINUE C02 0116

,GOTO20             '                                               (02 0117
19 READTAPE 9 (02 0118

IF(NP-1)21,21,20                                 '                C02 0119
21 READTAPE 9 C02:0120
20 CONTINUE                             - ,    ·                     cO2 0121
22 CONTINUE 002 0122
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CALLTIMELAPS(11) C02 0123
REWIND 5 C02 0124
GOT024 C02 0125

23-WRITEOUTPOTTAPE6,517    - - -       (02-gi26
517 FORMAT(luo•NO LEGENDRE COEFFICIENT MATERIALS•) C02 0127

IF(KTi.NE.O.Awn.NDELU.GT.1) GO TO 24 C02 0128
NFINE=O C02 0129

24 MANY=120 CO2 0130
NSH1 0              -                                             (02 0132

C02 0131
-

MORE=1
JFKS=1 C02 0133
NSH2=0 C02 0134
JEND1=0

C02 0136
C02 0135

FINUS O•
IS=1 C02 0137

--8

f F (N F I N E)2 6.2 6.2 7         - '                                    -                            -  -    '  --- '  -                                                                     CD 2    0 1 3 8
26 KMINS=NINTC+1 C02 0139

GOT027 C02 0140
27 IF(KMINS.EQ.1) GO TO 33 C02 0141
29 KMIN l C02 0142

KEND=KMINS-1                 -                                     CO2 0143
39 CALLPONE(KMIN,KEND.JFKS,MORE)                            C02 0144

519 FORMAT(6(15,E15,5)) C02 0145
NFINEl=NFINE+1 C02 0146
GOTO(34,33),NFINEl -C02 0147

33 KEND=KMINS-1 CO2,0148
TEM1=ESTART C02 0149

- - - -CO 2"  Q 1 5 0TEMlS=TEM1
EDELC=EXPF(-DELUN) C02 0151
EOELS=EXPF(•DELU) C02 0152

40 'JENDI=JEND1+MANY C02"0153
41 KK=MANY/NDELU C02 0154
43 KMIN=KEND+1 C02 0155

KEND=KK+KEND                                                            -  -=-                             ---  -7302 -0156
IF(KEND.LE.NINTC)GO- TO 44 C02 0157
JENDl=JENDl-MANY*(NINFC-KEND+KK)•NDELU C02 0158
KEND=NINTC                                                        C02-0159

44 IF(MTOT.GT.0) GO TO 444 CO2 0160
DO 90 J=1,120 C02 0161
BTSIGT(J)=0• C02 0162
BSIGER(J)=0, C02 0163
IF(IOPT.GT.1) STOT('4)•01 C02 0164
bo 90 L=i,54  '  ----      - --     ---  --- -    -     -- CO2 0165
BSIGET(J,L) 0. C02 0166
IF(IOPT.GT.1) 51(J,1.)•01.- C02 0167

---40 -CONT INUE                                   -   --=--   - ---     -          --      - (02 -0168-
GO TO 91 C02 0169

444 CALL ALRAGO(KMIN,KEND,MORE) C02 0170
C02 017191 jF(KMIN,KMINS)-46,46•45

46 IS=61 C02 0172
41_5--CALLPOF-E-(-5MIN,KEND,JFKS,MORE) C02 0173

IF(K76)61,61,62 C 0 2-017 4

62 WRITEOUTPUTTAPE6,519,(K,PHIC(K),K=KMIN,KEND) C02 0175
IF(IOPT.GT.1)   WRITE(6,519)(K,CRNTC(K),K=KMIN,KEND) C02 0176
.111=JEND1 -NDELU•(KEND,KM IN+1)+1                                       -"----- ----  '--- CO-2 - 01 77
WRITE OUTPUT TAPE 6,519,(·J,PHIS(J),J=Jll,JENDl) CO2 0178
IF(IOPT.GT.l).WRITE(6,519)(J,CURENT(J),J•Jll,JENDl) C02 0179

61-CONTINUE - ..... - '- ---- - -'- -(-02'.-0.IB-O

JFKS=JFKS+NDELU C02 0181
IF(MORE)34,34,40 CO2 0182

34- wRITEOUTPUTTAPE6,520;ITER,BSU,FINUS CO2 0183
ITER=ITER+1 C02 0184
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.... i.-.-

520-FORMAT(I6, 2820,8) C02 0185
REWIND·2 C02 0186
RE.W.1 ND-4 - ... .... . CO2 0187
IF(IBSQ)50,50,51- --(02-Of-88

51 IF(ABSF(FINUS-1,)-EPS)50,50,52 -202 0189
·52 IF(ITER-2)152,152,53 002 0190
152 R(1)=FINUS-1. C02 0191

8(1)=BSQ C02 0192
BSQ=RSQ2 C02 0193
GO TO 24                          - -  -     - -  - -----C-02-019A

53 IF(ITER•3)153,153,54 C02 0195
153 R(21=FINUS-1, C02 0196

8(2)=BSQ2 C02 0197
BSQ=8(1)*(8(2)-8(1))*R(1)/(R(1),R(2)) C02 0198

-----__go_.Iq_24.._......_ CO2 0199
54  IF(ITER,4)i54,154-,55-  -- -'  -    - - -  -    -·--···.. .----- -_...  ...     _ .-.-__

-

(02-0200
154 R(3)=FINUS-1. C02 0201

8(3)=BSQ CO2 0202
Go TO 56                                                          C02 0203

55 R(1)=R(2) C02 0204
R(2)=R(3) C02 0205
R(3)=FINUS-1. . -              ..........      ...   .....'- .                    ....CO2.-0203

9(1)=8(2) C02 0207
8(2)=8(3) C02 0208
8(3)=BSQ CO2 0209

56 BSQ=8(1)•R(1)*((8(1)-8(2))*(R(2)*R(3)-R(1))/((R(1)-R(3))*CR(1)- C02 0210
l A(2)))-R(2)*(8(2)-8(3))/((R(1)•R(3))*(R(2)•R(3)))) C02 0211,
GO TO 24                       - --· - -........   .         ..(02 02f2-

50 WRITEOUTPUTTAPE6,537 C02 0213
537 FORMAT(18H FINE GROUP FLUX/4X1HJ6X5HE6fJ) C02 0214

19X6HPHI(J)/)                                                      C02 0215
WRITEOUTPUTTAPE6,536•(I,E(101),PHIC(I),I=l,NINTC) C02 0216

5-36 FORMAT(3(15, 2E15.5)) C02 0217
C02 0218I=NINTC+1
C02 0219EE O'

WRITE OUTPUT TAPE 6,536,I,EE,PHIC(NINTC+1) 002 0220
--.

IF(loPT.E.Q.1) GO TO 700 C02 0221
WRITE(6,701) CO2 0222

?01 FORMAT(1H /1H /1H /. FINE GROUP CURREVT•/4XlHJ6X5HEL(J)11*4HJ(J)(02 0223
1/)                                         "                  " C02 0224
II=NINTC+1                                                        C02 0225
WRITE(6,536)(I,E(I+1),CHNTC(1),1=1,NINTC),II,0.,CRNTC(NINTC+1) CO2 0226

700 IFDIVIDECHECKi.006,1015 (02 0227
1006 WRITEOUTPUTTAPE6,580 CO2 0228
580 FORMAT(1Hl/* OVCK OVLy 4*) C02 0229

i 0 1 5    C O N T  I N O E                                                                                                              -  ----   -         --'"-        -'      ''      '-'                             -'       -C 0 2     023'0
RETURN C02 0231
END C02 0232
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-SUBROUTINE ALRAGO(KMIN,KEND,MORE, ALR 0000
COMMON/0/ADEN(20),CCONC(20),CGB(50),CTH,DELU.DE4UN.E(71),EMAX. ALR onol
1EMIN,EPSABS,EPSINT,EPSTOT,FACA,FCONC(20),FTH,GFTH,HOMBRG(2100), ALR 0002
2HOMCAP(2100),HOMFIS(2100),IA,IDENT(12),IOPT,ISO(20),IYOS,JENDl,   ALR 0003
3KMINS,KTI,KT2,KTJ.KT4,KT5,KTB,KT/,KTFLUX,LGBN(50),MTOT,NDELU, ALR 0004
4NELMO(20),NGEOM,NINT•NINTlR,NINTC,NJINT,NMAX,NMIC,NOBG,NOI,NPASS, ALR 0005
5NPUN,NRES,NSH2,NSORS,NTHRM.NUCID(20),NUNRES,RADC,RADP,RTBSQ, ALR 0006
6SERH(70).SNATH,SNPTH,TEMP(20),TRTH ALR 0007
COMMON/CALPON/A(20),AC(20),BSIGER(120),3SIGET(120,54),BSQ, ALR 0008

1BTSIGT(120),EDELC,EDELS,FINUS, IS,ITER,MANY,51(120,54),TEMl,TEMiS, ALR 0009
2Ul(20),U2(20),U3(2n),U4(20),U5(20),U6(20),U/(20),US(20),U9(20), ALR 0010
JU10 (20)'Ull(20),U12(20),U13(20),u14(20),U15(20),U16(20),U17(20)' ALR 0011
4U18(20),U19(20),SORSF(2100) ALR 0012
:COMMON/ALPO/ALPHA(20),881(20),882(20),EJMIN1(54),IBUF(3), ALR 0013

11 JL(70),JU(70),N(20),SIGEET (55),SIGET (111),STOT (120), X (551 ALR 0014
DIMENSION Cl(19),C,(18),C3(17),C4(16),(5(15),(6(14),(7(13),(8(12),ALR 0015

1Cg(11),(10(10),Cll(9),c12(8),Ci3(7),(14(6),(15(5),(16(4), ALR 0016
2 C 1 7 ( 3 ), (1 8 ( 2 ), C 19 ( i ) ALR 0017
DATA(Cl =-2,00000006000,-6,00O00OOEOOO,el.2OOODOOEO01, ALR 0018
X•2.0000000E001.•3.noonoooEoul,-4.20000002001,e5.6000000EO01, ALR_._0-019

X.7.2000000E001„9,00000006001, -1,1000000EO02,-1,32000006002, ALR 0020
Xel,56O0OOOE002,81.8200000Eou2,•2,1000000Eo02,=2,4000000E002, ALR 0021
X•2.72nonnnEnn2.•3.ndOOnnoEno2,-3,42080005002.•3.80000006002, ALR n022

DATA(C2 9 6,0000000EOOO, ,3,0000000Eool, 9.0000000Eool, ALR 0023
X 2.10000002002, 4.2000000E002, 7,5600000E002, 1,2600000E003, ALR 0024
X 1.98O0000Fon), 2.97noonnEO03, 4,2900000FOO34 6.nohoOOOFOOJ, ALR OOPS
X 8.190000OE003, 1.0920000EOO4, 1,4280000EO04, 1,836000OE004, ALR 0026
X 2.325600OE004, 2.90700006004, 3,59100OOE004) ALR 0027
MATA(C3 ,-2,ononnnOFnal,-1,4O00000Foo2.ef.AnonnonFOOP, ALR 0028

X.1.6800000E003,w4.200000OE003,-9,24000002003,-1,8480000EO04, ALR 0029
X.3.43200008004,•6,0060000E004.-1,0010000E005,•1,60160006005, ALR 0030
1,2.47520noFOOS,•3.7128nonEno5,•5,42640nnFonS,•7,75200006005, ALR 0011
1-1.0852800EO06,-1.4922600EO06) ALR 0032
DATA((4 = 7,0000000E001, 6,300000OE002, 3.150000OE003, ALR 0033

X 1,15500O0Fnn4. 3.4650nonEno4, 9,009nnoOFOn4, 2,1021000EO05, ALR 0034
X 4.5045000EO05, 9.00900006005, 1,7017000EOO6, 3,0630600EOO6, ALR 0035
X 5.2907400EO06. 8.8179000Eo06, 1,42443O0E007, 2,2383900E007, ALR 0036
X 3.432198OE007) ALR 0037
DATA((5 =-2,520000OE002,-2.7720000E003,•1.6632000EO04, ALR 0038

*,7 . 2 0 720 0 OE 0 0 4,-2 . 5 22920 OE 0 05,- 7,56 756 O OE O O 5,- 2,01 8 016 060 06, ALR 0039
184.90089602006,•1.1027016EOO7,-2.3279256EOO7,84.6558512E007. ALR 0040
X•8.8884432EO07.,1.6295479E0O8,-2,8830463EOOB, 4.94236516008  ALR 0041
DATA((6 = 9.240000OE002, 1,2012000E004, 8.4084000EOO4, ALR 0042
X 4.2042000EO05, 1.68168002006, 5,7177120<006, 1.7153136E007, ALR 0043
X 4.6558512E007, 1.16396286008, 2,7159132EOOS, 5,9750090E008, ALR 0044
X 1,2493201E009, 2.4986401EO09, 4,8050772EO09) ALR 0045
DATA((7 1-3,4320000EO03,-5.1480000EO04.•4.1184000E005, ALR 0046

X.2.3337600E006,•1.0501920Eou7.-3,9907296E007,91.3302432EOOB, ALR 0047
X.3,99072962008,•1.09745066009,•2,80459618009,•6,7310306EO09, ALR 0048
X•1.5297797Eolo,e3.3145226Eolo) ALR 0041
DATA((8 = 1,2870000EOO4, 2.1879000EOO5, 1.9691100EOO6, ALR 0050
X 1.247103OE007, 6.2355150E007, 2,6189163E008, 9,6026931E008, ALR 0051
X 3.1551706E009, 9.46551186009, 2,6293088E010, 6,8362029Eolo, ALR 0052
X 1•6779771EOll) ALR 0053
DATA((9 9-4,862000OE004,-9,2378000EOO5, e9.23780006006, ALR 0054

X.6.4664600E007.•3.5565530E008,-1,6360144EOO9,-6,5440575EO09, ALR 0055
Xe2.3371634EO10,•7.5957811£010,-2,2787343Eolt,•6,3804561E011) ALR 0056
DATA((10= 1,8475600E005, 3.8798760EOOB, 4,2678636E007, ALR 0057

X 3.2720288EOOS, 1.9632173EOO9, 9,8160863EO09, 4,2536374EO10, ALR 0058
X 1.6406887EOll, 5.74241052011, 1,85033236012) ALR 0059
DATA(Clia-7,05432006005,-1.6224936E007,el.9469923EOOB, ALR 0060
X.1.6224936EO09,•1.0546208E010,-5,6949525Eolo,-2,65764456011, ALR 0061
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X.1.1010242E012,94,1288406EO12)                 ·                    ALR 0062
OATACC12= 2,7041560EOO6, 6.7603900EO07, 8.7885070EOOB, ALR 0063

X 7,9096563E009. 5.5367594E010, 3,2113205E011, 1,6056602E012, ALR 0064
X 7.1107810E012) ALR 0065
DATACC13==1.040060OE007,-2.8081620EO08.,3.93142686009, . ALR 0066

*-3.80037922010,02.85028446011,•1,7671763EO12,•9,4249405EO12) ALR 0067
DATA((14, 4,01166008007, 1,1633814EO09, 1.7450721EO10, ALR 0068

X 1.8032412E0ll. 1.4425929Eo12, 9.5211134EO12) ALR 0069
DATA((15=.1,5511752EOO8,-4,8086431EOO9.,7.6938290EO10, ALR 0070
X•8.46321196011,-7.19373016012) ALR 0071
DATA(Cle= 6.O108039E008, 1.9835653E010, 3.3720610Eoll,             ALR 0072

X 3.9340712E012)
.

ALR 0073
DATA((170-2,3336062EOO9,-8.1676218EO10,21.47017192012) ALR 0074
DATA(Cle= 9.O751353En09, .3.3578O01Eoll) ALR 0075
DATA(C190-3,5345264EO10) ALR 0076
IF(IYER•1)201.201,202 ALR 0077

POP RFAnTAPF4.TS.MANY ,ALR 0078
CALLTIMEIT(0) ALR 0079
1518IS+MANY•1 ALR 0080
IF(IOPT.LT.2) GO TO 602 ALR 0081
READ TAPE 4,((BSIGET(J,L),Sl(J,L),Lol,NMAX),J=IS,Isl) ALR 0082
READ TAPE 4,(BTSIGT(J),BSIGER(J),STOT(J),J=IS, ISI) ALR 0083
GO TO Bn3             ·                                           ALR 0084

602 READTAPE4,((BSIGET(j,L),Lgl,NMAX),JSIS,ISl) ALR 0085
READTAPE4,(BTSIGT(J),BSIGER(J),JSIS, ISl) ALR 0086

603.CALITIMEIAPS(13) ALR 0087
RETURN ALR 0088

201 CONTINUE ALR 0089
CALI.TIMFIT(0) ALR On90
NUSANS=MANY•(KEND:KMIN•1)•NDELU ALR 0091
IF(KEND.EQ.NINTC)MANY=(KENDSKMIN•1)*NDELU ALR 0092
JEND,IS•MANY•1 ALR 0093

11 EMINKMIN=1 ALR 0094
JU(KMIN)=IS ALR 0095

18 ·KENO=KEND•1 ALR 0096
15 DO16K=KMIN,KENO ALR 0097
16 JUCK+1)MJUCK)+NDELU                                                 ALR 0098
17 JL(KEND)=JEND ALR 0099
19 0020*9KMIN,KENO ALR 0100
20 JL(K)=JUCK•1)-1 ALR 0101
32 0033M=l,MTOT .ALR 0102
33 ALPHA(M)=4,-A,(M)/(A(M)*1.)**2 .ALR 0103

NMAX O
ALR 0105
ALR 0104

OO220Mmt,MTOT
N(M) -LOGF(1,-ALPHACM))/DELU+1, ALR 0106
IF(N(M)•NMAX)220,220,221 ALR 0107

221 NMAX=N(M) ALA 0108
220 CONTINUE ALR 0109

R=EXPF(•DELU) ALR 0110
53 KK181 ALR 0111
54 KK2=MTOT ALR 0112
59 0067J=IS,JEND '                                                    ALR 0113
60 BTSIGT(J)=0.0 ·                                                     ALR 0114
61 BSIGER(J)=0,0 ALR 0115
62 STOT(J)=0,0 ALR 0116
63 0066L=1*NMAX ALA 0117

Sl(J,L)so, ALR 0118
65 BSIGET(J,L)=0,0 ALR 0119
66 CONTINUE     '                                                        ALR 0120
67 CONTINUE                                                          ALR 0121
68 00174MmKKl,KK2 ALR 0122

111=0 . ALR 0123
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:BUFFER IN(5,1)(881(1),881(20))                           ALR 0124
70 'M6=NIM)*1 .ALR 0125
761(7=NCM) ALR 0126

LF(NMIC,GT,01 GO«TO 12345 ALR 0127
TAUF(1 )•IS ALR 0128
IBUF(2}IMANY ALR 0129
K27¤K7 ,ALR 0130
1/(TOPT.AT,1) *27#9•K  ,ALR 0131
IBUF(3),K27

ALR 0133
ALR 0132

1678 IF(UNIT,2)1078,2078
2078· AUFFER MUT (9.1)(1AUFAl),IRUFCA)) ALR 0134

12345 :CONTINUE ALR 0135
'78.X(1)mo,0 ALR 0136
'79,SIGEET(l'mn.n ALR 0137
:80 '0082K=2,K6 ALR 0138
t81 *(K)9(1,/ALPHACM))*(1,-R••(K-l)) ALR 0139

IF(i.•X(K))19n,82,82 ALR 0140
1 9 0 X(K)9 1, ALR 0141
'82 :SIGEET(K)gO,0 ALR 0142
.83 SIGEER=0.0

ALR 0144
ALR 0143

44·WSIGET O,0
ALR 014586.K5=N(M)el

,89,00173KUP=KMIN,KEND                                                  ·ALR 0146
:95 ZF(KUP-KMIN>96,.96,117 ,ALR 0147
'96 'D097K=l,K5 ALR 0148
97 ·EJMIN1(K)90.0 ALR 0149

199 6JMIR100.0
ALA 0151
ALR 0150

100 BJMITlsO,0
101-1/(UNIT,61101.102 .ALR 0159
102'BUFFER IN(5,1)(882(1),882(20)) ALR 0153

:80=881(1) .ALR 0154
(81=881(21                                                           ,ALR 0155
:82=881(3) ALR 0156
'83=881(4) ALR 0157
:84=881(5) ,ALR 0158
85=881(6) ALR 0159
:86=881(7) ALR 0160
:87=881(8) ALR 0161
:88=881(9) ALR 0162
'89=881(10) ALR 0163
110=881(11) ALR 0164
:811•881(12) ALR 0165
:8121881(13) ALR 0166
8138881(14) ALR 0167
:814•881(15) ALR 0168
815=881(16)

ALR 0170
ALR 0169

816¤881(17)
:817=881(18) ALR 0171
;8180881(19) ALR 0172
819¤881(20) .ALR 0173
FLIP=.1 ALR 0174

105 AO=(BO+81+82*83+84+85*86+87•88•89•810*811*812*813*814•815* ALR 0175
1816*817*818•819)*ACCM)                                              ALR 0176
Al (Cl(1)*81•Cl(2)*82•Cl(3)*83*(1(4)*84*Cl(5)*85*Cl(6)*86 ALR 0177

1•Cl(7)*87*(1(8)*88*C1(9)*89*C1(10)*810*Cl(11)*811*Cl(12)*812* 'ALR 0178
:201(13)*813•Cl(14)*814*(1(15)*815•Cl(16)•816•C1(17)•817• ALR 0179
,3(1(18)*818*C1(19)*819)*ACCM; ALR 0180
A2c(C2(11*82•C2(2)*83*C2(3)*84•42(4)•85*82(5)*86•02(6)*87• ALR 0181

102(7)*88•C2(8)•89*C2 09)•Bin•(2(10)*811*C2(11)*812•02(12)*813* ALR 0182
2C2(13)*814*02(14)*815*C2(15)*816•¢2(16)6817*C2(17)•818•(2(181*819)ALR 0183
3*AC(M) ALR 0184
A30((3(t)*83•C3(2)*84*(363)*85*(3(4)•86*C3(51*87*C3(6)•88* ALR n185
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103(7)*89•C3(8)*810*C3(9)*811+(3(10)*812•C3(11)•813+C3(12)*814* ALR 0186
203(13)•815•C3(14)*R16+(3(15)*817*C3(16)*818*(3(17)•819)*ACCM) ALR 0187
A4=(C4(1)*84*(4(2)*85*C4(3)*86*C4(4)•87*C4(5)*88*(4(6)•89+ ALR 0188

le4 (7)*810*C4 (8)•819*(4(9)*812*C4(10)•813•C4(11)*814*C4(12)*815• ALR 0189
204(13)•846*(4(14)*Al7014(15)•818*C4(16)•819)*ACCM) ALR 0190

A5= (C5(1)*85+(5(2)*86*(5(·3)*87•(5(4)*88•C5(5)*89•05(6)*810* ALR 0191
la5(7)*Bli*(5(8)*812*C5(9)*813*(5(10)•814•C5(11)*815•05(12)*816* ALR 0192
2Ms(13)*R17+C5(14)*R18*05(15)*819)*ACCM) ALR 0193
A64((6(1)*86•C6(2)*87*(6(3)*88*(6(4)*89*(6(5)*810*(6(6)*Blt* ALR 0194

lc6(7>*812*C6(8)*813•C6(9)•814*(6(10)*815*C6(11)*816*(6(12)*817• ALR 0195
2MA(13)*A,80(6(14)*A193*ACCM) ALR 0196
A/=(C7(1)*87*C7(2)*88*C7 (,3)*89*97 (4)•810•C7(5)*811•C7(6)*812* ALR 0197
lc7(7)*813*(7(8)•814*C7(9)•815*C7(10)*816*C7(11)*817*C7(12)*818+ ALR 0198
pr7(lr)*Rlo)*Ar(M) ALR 0199
AB=(C8(11-88+C8(2)•89*C8(·3) *810*(8(4)*811+C8(5) *812+C8(6)*813 ALR 0200

1•(8 ( 7 ) *81 4*(8 ( 8 ) *815 +(8 ( 9 1 • 816*C 8 ( 1 0 ) *8 17 +C 8 ( 11 ) *8 18+C 8 ( 12 ) *819 ) ALR 0201
2*Ar(M) ALR 0202
Ag=(C9(1)•89*C9(2)*810*C9(31*Blt*49(4)*812•C9(5)*813*C9(6)*8140 ALR 0203
1Cg(7)*815*(9(8)*816*(9(9)*817*(9(10)•818*09(11)-819)•ACCM) ALR 0204
Alos((10<1)*Alo*Clo(2)*81 1+Cl 013)*R:2+Clo(4)*Rl·1*810(51*814* ALR 0205

1C10(6)*815+(10(7)*816*(10(81*817•C10(91•818*Clo(10)*819)*ACCM) ALR 0206
All=(Cll(1)*811+Cll(2)*812•C11(31*813*Cll(4)*814*C11(5)*8150 ALR 0207
le11(6)*AlA+C11(7)*A17*r11(A)*818•C11(9)*819)*ACCM} ALR n,08
A129(C12(1)*812+C12(2)*813+C12(3)*814+(12(4)*815•(12(5)*816• ALR 0209

1012(6)*817*(12(7)*818*C12(8)*819)*ACCM) ALR 0210
A 1 39 ( (1 3 ( 1 ) •813•C 1 3 ( 2 ) *814*C 13 ( 3 ) •815*C 13 ( 4 ) •816*( 13 ( 5 ) •8170 ALR 0211

ic13(6)*818•C13(7)*819)*ACCM) ALR 0212
A 14= ( (14 ( 1 ) *81 4*C 14 ( 2 ) *815*614 ( 3 1 •816*( 14 ( 4 ) *81 7*C 14 ( 5 ) *818* ALR 0213

tr.14£6)*Ale)*Ar<M) ALR 0214
A15=((15(1)*815*C15(2)*816*Cl5(3)*817*Cl544)•818*Cl5(5)*819)•ACCM)ALR 0215
A16*((16(1)*816•Cl6(2)*817-Cl6(3)*818*C16(4)•819)*ACCM) ALR 0216
A17=(C17(1)*817*C17(21*818•C17(3)*819)*ACCM) ALR 0217
A18•((18(1)•818*C18(2)*819)-ACCM) ALR 0218
A19mC19•819*ACCM) ALR 0219

110 EJMIN1(K7)IO.0 ALR 0220
111 00112K=l,K7 ALR 0221

TEMPA= X(K•1)*AO-X(K•l)*(X(K•l)*Al/2,*X(K*1)* ALR 0222
1(X(K+1)•A2/3.+X(K+1)*(XCK•1)*A3/4,*X(K+1)*(X(K•1)*A4/5.* ALR 0223
21(K*i)*(X(K*l)•A5/6,+X(K+1)•(X(K•1)*A6/7,•XCK+1)*(XCK*1)*A//8,+ ALR 0224
3XCK•i)*(XCK•1)*AB/9,+X(K+1)*(X(K•1)*A#/10.*X(K*11*(X(K+11*Alo/11,•ALR 0225
4XCK•1)*(X(K•l)*All/12,*X(K•l)*(X(K+1)*Al2/13.*X(K+11*(X(K+1)* ALR 0226
5 A 13/1 4 . * X ( K*l ) * ( X ( K• l ) * A l # /15, • X e K• 1 ) * ( K ( K• l ) * A l 5/ 16, * ALR 0227
6*(K•1)•(X(K+1)*A16/17,•X(K•l)*(XCK•1)*Al7/18,+X(K•1)*(X(K*11* ALR 0228
7AlA/19.**(K+1)*(XCE+1)*A19/20.))))))))))))))))))) ALR 0229
TEMPB=X(K)*AO+X(K)*(XCK)*Al/2,*X(K)•(X(41*A2/3,+X(K)*(X(K)*A3/4,0 ALR 0230
ix(K)•(X(K)*A4/5.*X(K)•(X(K)*A5/6,*X(K)*(X(K)*AS/7,•X(K)*CX(K)* ALR 0231
2Al/8.+X(K)*(X(K)*AR/9.+XCK)*(X(K)•A9/10.*XCK)•(X(K)*Alo/11.• ALR 0232
BX(K)*(X(K)*All/12,+X(K)*(X(K)*A12/13,+X(K)*(X(K)*Al3/14,*X(K)* ALR 0233
4(X(K)*A14/15,+X(K)*(X(K)*A15/16,•X(K)*(X(K)*A16/17,+XCK)* ALR 0234
5(x(K)*A17/18.+X(K)*(XCK)*Al8/19.•X(K)*(X(K)*Al9/20.)))))))))))))))ALR 0235
6)))) ALR 0236

112 SIGEET(K)=12,5663704*(TEMPA•TEMPB) ALR 0237
114 SIGEERz12.5663704•(AO•Al/2.•A2/3,•A3/4.-A#/5,+AS/6.*A6/7.*A7/8.*  ALR 0238

lA8/9,*Ag/10,+A10/11,+All/121*A12/13,•A13/14,•A14/15,•A15/16,0 ALR 0239
2Al6/17.*A17/18,4A18/19.*A19/20,•*(2)*(AO•X(2)*(Al/2,+X(2)*(A2/3,4 ALR 0240
3 X ( 2 ) * ( A 3/4, +X ( 2 ) * ( A 4/5. + X ( 2 ) * ( A 5/6, •X ( 2 ) * ( A 6/7, *X ( 2 ) • ( A 7/8,0 ALR 0241
IX(2)*(AB/9,•X(2)*(A9/10,+X(2)*(A10/11.**(21•(All/12,• ALR 0242
5 X ( 2 ) * ( A 12/13, • X ( 2 ) • ( A l3/ 14, *X ( 2 ) * ( A 14/ 1 5, +X ( 2 ) * ( A 15/16,

+ ALR 0243
SX(2)*(A18/17.*X(2)*(At7/18.*X(2)*(A18/19,+X(2)*CA19/20.)1)1))))11)ALR 0244
7)))))))))) ALR 0245

115 TSIGET=12,5663704*(3.•80*2,*80/ACM)"Ul(4)*81-U2(M)*82•UJCM)*83. ALA 0246
1U4(M)*84•U5(M)*85-U6(M)*86•U7(M)•87-US(l)*88-U9(M)•89•UlOCM}*810• ALR 0247
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'2Ull(M)*811-U12(M)*812.U13(M)•813•414(M)*814,U15(M)*815•U16(M *816•ALR 0248
]Ilj1 7 ( M) *Af:7.Ut R f M )•Al 8,:lit 9(M )•819 ) *ACCM ) ALR 0249

'1171Jl¤JUCKUP)              -                                            ALR 0250
118,42.MJL(KUP) ALR 0251
119:@LAH=0.0 AUR 0952
1'20 00172J,=Ji,·J2 ALR 0253

IJ 1 1 R J 1 1-1 ALR 0254
122':OO123Kst.K5 ALR 0955
*23 ·EJMIN1(K)=SIGEET(K+1) 'ALR 0256
i25:EJMIRlvSIGEER .ALR 0257
126 EJMITi=TSIGET                                                        ALR 0258
127 IF(UNIT,5)127,128,146 .ALR 0259

'·146 'CALL QBQERROR(0,29HEOF ,OR 'PARITY ·ERROR ON LUN 5,) .ALR 0260
1128 IF(FLIP.LT.0)129,130 ALR 0261
£29 IF(Jll•NE,MANY ) BUFEER IN(501)(881(11,881(20)) ,ALR 0262

180=882(1) 'ALR 0263
81=882(2) 'ALR 0264
i82=882(3) 'ALR 0265
83=882(4> ,ALR 0266
:849882(5) 'ALR 0267
:85=882(6) ,ALR 0268
86=882(7) ALR 0269
'87=882(81 ALR 0270
'88=882(91 - ALR 0271
i89=882(10) ALR 0272
810=882(11) ALR 0273
811=882(12) .ALR 0274
812=882(13) ALR 0275
813=882(14) ALR 0276
814=882(15) ,ALR 0277
'815=882(16) .ALR 0278
'8160882(17) ALR n779
,817¤882(18)                    -                                   ALR 0280
'818=882(19) ALR 0281
819:882(Pn) ALA 0982
FLIPR-FLIP

, ALR 0283
:GO 70 131 ALR 0284

130·lF(Jll.NE,MANY ),BUFEER IN(5,1)(882(1),882(20)) .ALR 0285
t80=881(1) ALR 0286
)81=881(2) ALR 0287
82=881(33 ALR 0288
83=881(4) ALR 0289
f84=881(5) ALR 0290
85=881(6) ALR 0291
86=881(7) ALR 0292
:87=881(8) ALR 0293
88=881(9) ALR 0294
89=881(10) ALR 0295
810¤881(11) .ALR 0296
8119881(12) ALR 0297
-812=881(13) ALR 0298
:8138881(14) ALR 0299
814=881(15) ALR 0300
815=881(16) ALR 0301
:816=881(17) ALR 0302
817=881(18) ALR 0303
818=881(19) ALR 0304
819=881(20) ALR 0305
FLIPg-FLIP ALR 0306

131,AO=(80+81+82+83*84+85*86+87+88*89•810•811*812•813•810*815* ALR 0307
1816•817*818•819)*ACCM) ALR 0308
Al (Cl (13*81•Cl (2)*82*01(,3 >*83•Gl (4)•84•Cl (5) *85*Cl(6)•86 ALR 0309

1*Cl (7)*87+Cl (8)*88*01(9)*89*Cl (10)*81 0* Cl 5 11)*811*91(12,  GB792• ALR 0310
2rl(13)•R13*(1(141*A14*n1(15)•815•(1(16)•816*Clti7)*917+ ALR 0311
:3Cl(18)*818*Cl(19)*819)*ACCM; ALR 0312
A2¤(02(1)*82*(2(2)•83*C203)*84.62(4)•85•C2(5)•86*02(6)*87• ALR 0313

1(9(7)*RA.r,(8)*A9*r2(0)*Aln•(2(10)-811+C2111)•Al2•C2(121*811* ALR 0314
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2-02(13)*814*(2(14)*815*(2(15)•816•C2(16)•81 7 -C2217)68 18*(2 4 18 )*8 19) ALR 6315
3*AC(M) ALR 0316
AJ=((3(1)*83*C3(2)•84*(3(3)•85*(3(4)•86*C3(5)*87•C3(6)*88+ ALR 0317

lc3(7)*89*(3(8)•Bio+(3(9)*811•C3(10)*812•C3(11)*813*C3(12)*814* ALR 0318
2C3(13)-815*(3(14)•816*C3(151*817*C3(16)*818*C3(17)•819)*ACCM) ALR 0319

A 4=(84(1)•84+04(2)*A5*r4(31*86•C4(4)*87*C4(5)*88•C4(6)*89* ALR 0320
le4(7)*810*(4(8)*811*(4(9)•812•(4(10)•813•C4(11)*814•C4(12)*815* ALR 0321
204(13)*816*(4(14)*817.C4(15)*818•C4(16)•819)•ACCM) ALR 0322

AS= (CS( 1 3•#5*rs( 9 )•#6.r5(,3,•87•C5(4)•88*(5< 5)•R#*(5(6)*810• ALR 0323
105(7)*811*C5(8)*812*(5(9)•813*05(10)*814•C5(11)*815•C5(129*816* ALR 0324
205(13)*817•C5(14)*818•C5(15)•819)-ACCM) ALR 0325
AA=(CA(l'*RA+nA(21*A/wr6(3)•88•(6(4)•89•C6(5)*Aln.c6(6)*811* ALR 0396

106(7)*8120(6(8)*813*(6(9)*814+C6(10)*815•C6(11)*816*C6(12)*817* ALR 0327
2C6(13)*818+C6(14)*819)*ACCM) ALR 0328
A7=(C7(1)*87*(7(2)*88*r7(3)689•(7(4)•810*C7(5)•811+C7(6)*812• ALR 03 29

lc7(7)*813*C7(81*814*C,(9)*815*C7(10)•816*C7(11)*817*C7(12)*818* ALR 0330
2C7(13)*819)*ACCM) ALR 0331
AR=(CA(11*88*CA(21*89*c8(3)•Bln*CB(4Y*All*(8(5)*812•(8(A)*811 ALR n,39

1•C8(7)*814+(8(8)*815+C849)*816•(8(10)*817*C8(11)-818•C8(12)*819)  ALR 0333
2*AC(M) ALR 0334
A 9=((9(13*89+(9(2)*810*C9(31•811*C9(4)*312•C9(5)*813*C9(61*8140 ALR 0335

1C9(7)*815*C9(8)*816•C9(9)•817*(9(10)•818*C9(11)*819)*ACCM) ALR 0336
A 10=(Clo (1)*810*C10(2)*811•Clo (31*812+Clo (4)*813*C10 (,5)•8140 ALR 0337

le10(61*815+C10(7'*816.rlo(A)•817*Clo(9)*Alm•Clo(10)•Rlg)*ACCM) ALR 0338
All=(Cll(1)-811*C11(23*812•Q11(3)•813*C11(4)*814*C11(5)*8150 ALR 0339
1C11(6)•816•C11(7)*817*C11(81•818•Cll(9)*819)•ACCM> ALR 0340
A 1 2 = ( C 1 2 ( 1 ) • 81 2 * ( 1 2 ( 2 ) • 81 3 * 01 2 ( 3 ) *81 4 + C l 2 ( 4 ) • 81 5 •( 1 2 ( 5 1 * 8 16 * ALR 0341

lc12(6)*817+C12(7)*818*C12(8)*819)•ACCM) ALR 0342
A 13 = ( (13 ( 1 ) *813*C 13 ( 2 ) *8 14 *(13 ( 3 ) *815 *C 13 ( 4 ) •81 6 •C 1 3 ( 5 ) *817* ALR 0343

lc13(6)*818*C13(7)*Rl9)*ACCM) ALR n A44
A 14 • ( ( 14 ( 1 ) *814+(14 ( 2 ) •815 •C 14 ( 3 ) •816*( 1 4 ( 4 ) *81 7 *C 1 4 ( 5 ) *8 18• ALR 0345

1014(6)*819)•ACCM) ALR 0346
Al£m((15(1)-815*C15(2)*816*C15(3)•817+C15(4)*818•015(5)*819)*ACCM)ALR 0347
A16=((16(1)•816•C16(21*817+C16(3)*818*(16(4)•819)*ACCM) ALR 0348
A17=(C17(1)*817+C17(2}*818•C17(3)•819)•ACCM) ALR 0349
A16=((18(1)•818+(18(2)*819)*ACCM) ALR 0350
A19=C19*819*ACCM) ALR 0351

136 EJMIN1(K7)•0,0 ALR 0352
137 0014OK=1.K7 ALR 0353

TEMPA= X(K*l)*AO•X(K•l)•(X(K•l)*Al/2,•XCK+1)• ALR 0354
1(X(K•l)*42/3,+X(K•l)*(X(K•t)*A3/4,•X(K+1)*(X(K•l)*A4/5,0 ALR 0355
2 * ( K + 1 ) * ( X ( K + 1 ) * A 5 /6, + X ( K + 1 ) * ( X ( K • l ) * A 6/ 7 . +X ( K + 1 ) * ( X ( K * 1 ) * A 7/ 8 . + ALR 0356
31(K*l)*(X(K+1)•AB/9,+X(K+1)*(X(Kil)*A9/10.*X(K•l)*(X(K+11*Alo/11,+ALR 0357
IX(K*l)*(X(K+1)•All/12,+X(K•1)*(X(K*l)•A12/13,+XCK•l)*(X(K*1)* ALR 0358
5 A 1 3/ 1 4 . + X ( K * l ) * ( X ( K + 1 ) * A l 4 / 15 . * * ( K+ 1 ) * ( X ( K • l ) * A l5/ 16, • ALR 0359
6XCK*l)*(X(K•l)•Al6/17.•X(K•l)*(XCK•1)*Al7/18,+XCK*1)*(XCK+1)* ALR 0360
7A18/19,+X(K+1)*(X(K•l)•Al9/20,))))))))))))))))))) ALR 0361
TEMPB=X(K)•AO+XCK)*(X(K)*Al/2,•X(R)*(X(K)*A2/3.*XCK)*(XIK)*A3/4,+ ALR 0362
1*(K)*(X(K)*A4/5.*X(K)*IX(K)*A5/6,•X(K)*(X(K)•A6/7,•X(K)*(XCK)* ALR 0363
2A7/8.+X(K)*(X(K)*AB/9,+X(K)*(X(K)*A9/10,*X(K)*(X(K)*Alo/11,4 ALR 0364
BX(K)•(X(K)*All/12.+X(K)*(X(K)*A12/13,+X(K)*(X(K)*Al3/14,*X(K)* ALR 0365
4( X ( K ) *A 14/15, +X ( K ) • ( X ( K ) *A 15/16, •X ( K ) * ( X ( K ) •A 16/17 . +X (K )

* ALR 0366
5(X(K)*A17/18,+X(K)*(X(K)*A18/190*X(K)*(X(K)*A19/20,)))))))))))))))ALR 0367
6)))) ALR 0368
SIGEET(K)=12,5663704*(TEMPA•TEMPB) ALR 0369

139 SIGET(K)=(EJMIN1(K)*SIGEET(K))/2, ALR 0370
140 CONTINUE ALR 0371
142 SIGER=(EJMIR1+12,5663704*80*ACCM))/27 ALR 0372
144 TSIGET=19.5663704*(3.•80-2.*80/ACM)•Ul(4)*81•UP(M)•82•U3(M)*83- ALR 0373

1U4(M)•84.U5(M)*85-U6(M)*86-U7(M)•87•U8(41*88•U9(M)*89•U10(M>*810- ALR 0374
2Ull(M)•811-U12(M)*812.U13(M)•813•U14(M)*814•U15(M)*815-U16(M)*816-ALR 0375
JU17(M)•817.U18(M)*818.U19(M)•819)*ACCM) ALR 0376

145 TSIGT=(EJMIT1+TSIGET)/2, ALR 0377
158 00164L=l,Kl ALR 0378
159 IF(rOPT•2)163,160.160 ALR 0379
160 P=L ALR 0380

Ll=L•K 7*3 ALR 0381
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161 'powi,5*R*•(P/2,) Al R 0382
.SIGET(Ll)•30*POW•(ACM)•10•(ACM>,11)/((2,•POW)**21)•SIGETCLI ALR 0383
IF(L,EQ,M7)SIGET(Ll) •SIGET(L) ALR 0384

186:91(J.L>m91(J,L)•STTET(11)                                         Al,R 0385
163 BSIGET(J,L)•BSIGET(J,L)*SIGET(L) ALR 0386
164:CONTINUE                                                            .ALR 0387

:IF(IA.EQ.n)00 TO 167 ALR 0388
LISA•J*1 ALR 0389
'MARYIJ•K7 ALR 0390
PRINT 1008,M,J,LISA,MARY,(SIGETCK),Kil,<7) ALR 0391

1008 'FORMAT(* M•*13,* J,•13,• K•*13,•,•13,•  P ZERO ELASTIC SCATTALR 0392
lER•/(10Fi2,6)) ALR 0393
IF(IOPT.EQ,1) GO TO iln                                             ALR 0394
INDElsK7•4 ALR 0395
INDE2*2•K7•3 ALR 0396
PRINT lon9,M,J,LISA,MARY.(SIGET(K),K•INDEl.INDE2) ALR 0397

1009 FORMAT(* M•*13,* 'J'*13,·•     .K•*13,•,•13,-  'P ONE, ELASTIC,SCATTEALR 0398
iR./(loF12.6)) ALR 0399

150 'PRINT lin10,SIGER,TSI·QT ALR 0400
11010 /ORMAT(//lox.GLASTIC REMOVAL•*F12,6,5X213*•TRANSPORT=•Fl2*6//) ALR 0401

167 :SiGEER•12.5663704*(AO•Al/2.•A2/3,•AJ/4,•A4/5,+AS/6.*A6/7.*A7/8,0  ALR 0402lAB/9.*Ag/10.-Alo/11.+All/12**Al2/13.•Al3/14.•Al4/15.•Al5716,• ALR 0403
:2A16/17.•A17/18,•418/19.•Al9/20•eX(2)•(AO•X(2)*(Al/2,*X(2)*(A2/3,0 ALR 0404
3*(21*(A3/4,•X(2)*(A4/5.*X(2)•(A5/6,•X<2)•(AS/7,+X(2)*(A7/8,0 ALR 0405
4*(2)•(AR/9.•X(9)•(A9/18.**(2)*(Ato/11.**(2)*(All/12,0 ALA n406
:5X(2)*CA12/13,•X(2)•(At3/14,•X(2)•(Al*/15,+X(2)*(Al5/16.* ALR 0407
OX(2)•(A16/17.•X(2)*(Al7/18,•X(2)*(A18/19,•X(2)•(Al9/20,)))1)1))),)ALR 0408
7))))))))" ALR 0409

1169 :STOT(J)•STOT(J)-3.-SI·GER ALR 0410
170 BTSIGT(J>•BTSIGT(J>•TBIGT ALR 0411
171 .BSIGER(J>•BSIGER(J>*SIGER ALR 0412

KEIGHT•K27•3 ALR 0934
DO 178 M=l,KEIGHT                             '                   ALR 0936

178 :SIGET(K)•SIGET(K)/ACCM) ALR 0415
:SIGER=SIGER/ACCM) ALR 0416
TSIGT•TSIGT/ACCM) ALR 0417
IF(NMIC,GT,0) -GO TO '22345 ALR 0416
SIGET(K701)GSIGER      ·                             ALR 0419
SIGET(K7•2)•TSIGT .ALR 0420
:SIGET(K7•3)•3.•SIGER ALR 0421

1178 IF(UNIT,2)1178,2178 ALR 0422
2178 :BUFFER OUT (2,1)(SIGET(1),SIGET<KEIGHT)) ALR 0423

22345 'CONTINUE ALR 0424
172 'CONTINUE ALR 0425
<73 'CONTINUE ALR 0426

11(NMIC.GT,0) GO TO,32345 ALR 0427
:ENDFILE 2 ALR 0428

32345 'CONTINUE ALR 0429
IF(NUSANS).174,174,i75 ALR 0430

.i75 IF(UNIT,5)175,176,146 ALR 0431
176 DO 177NNgl,NUSANS ALR 0432
177 BUFFER IN (5,1) (BAl(t),881(20)) ALR 0433

174 CONTINUE ALR 0434
WATTSTAPEA.IS.MANY ALR 0415
1 Sl MIS•MANY el ALR 0436
IF(IOPT.LT,2) GO- TO 600 ALR 0437
WRITF TAPF 4,(CASIAFT<.1.L).51(4.4).L=l.VMAX),JEIS,ISt) ALR 0438
WRITE TAPE 4,(BTSIGT(J),BSIGER(J),STOT(J),JBIS,ISt) ALR 0439
·00 TO 601 ALR 0440

600 WRITETAPE#,((BSIGET(J.L),L=l,NMAX).J=IS. ISt) ALR 0441
WRITETAPE4, (BTS IGTCJ),BSIGER(J),J,IS, ISt) ALR 0442

601 'CALLTIMELAPS(14) .ALR 0443
'ASTURN ALR 0444
END ,ALR 0445
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SUBNOUTINE- CONh<KMiN,KEND„JFKS,MORE) FON 0000
COMMON/0/ADEN(20),CCONC(20),CGB(50),CTH,DELU,DELUN,E(71),EMAX, PON 0001

teMINJEPS BBS, EPS INT:EPSTOT,FACA,FCONC<20),FTW,OFTW, MOMBRG(2100 1, PON 0002
2WoMCAP(2700),HOMFIS(2100), IA, IDENT(12), IOPT,ISO(20),IYOS,JENDl, PON 0003:
3MMINS,KTE,K72,KTJ,KT4,)75,KT6,KT7,KTFLUXWLSBN(50),MNOT,NDELU, PON 0004
INELMO(201.NGEQM,NINT,NINTlp,NINTC,NJiNT,NMAX,NMIC,NOBG,NOI,NIASS. RON· 0005
5*pUN,NRES,NSH2.NSOBS,WTHRM,NUCID(20);NUNRES,RADCgRAD/,RTDBO; 'PON 0006

65MRHe70 )  SNATH, SNPTM4+EMP*20),TRTH PON 0007
COMMON/la00/. 5(11#70),LMO(20),NZN(20),SOR$1703, RON 0008

1THC<20),THF(26),TBNA#zo),TINP(20),THNU(20),TWTR(20) PON 0009

COMMON/49h6/SKIN(71,76, PON 0010
COMMON/2101/GAMMA<210*)                                 ·     PON 0011:
COMMON,CALPON,A(20„Ae<20),851QER(120),8810EY(120,54),BSQ, PON 0012

1BTSTaT(120),EPELC,EDELS,FINUS,IS,ITER.MANY,51(120,54),ETEM1,7EM$$,PON 0013
2Ui (26 ),UM (20 ),03(20)•:04(20),U5(20),U6(20),U7(20),US(20  ,U9(20), RON 0014·

3Ulo<20),011(26),Utz(26),Ul3(20>.Ul#(20),Ul9(201,Ula<20>,U17(20), PON 0015'
4U18(20),419(20),SORSF*2100>,HAM3(2100) RON 0016,
COMMON/ALPO/FAOER(443 ;STOT<120) PON 0017
COMMON,4340/PHIS (21001,PHIC{70 ),CURENT (2100),CRNTC{70) PON 0010
COMMON/FLXCOR/SHAPEC('78)#SHAPES(2100),STR3(50),IBSO,BUCK,BUCRI,EPSPON 0019
DIMENSION.HAM9(2106)ASIQ70 ,SN(70) PON 0020
EOUIVALENCE<MOMB*GIl);MAN911>) PON 0021
HYST(X)•9.4247778/(1:2066•6**•(•1,86•.094152,6•X*:000136E-12•X*X) PON 0022
1••2)*3.1415926/(1.206I-6*X•(,4223•.13E.6•X)••2).,332•SORTF{,02526 PON 0023
2/X)•11.*.22**E•6•x,•Cs.•.02098-6•X)•(i.•,02058•6•X)/ PON 0024
3(t.*7,460.6•X•.158E•12*X*X>•,000143E•3•SORT/iX>/14,46*1.E-6•X) PON 0025·
CALLTIMErT(0) PON 0026·
IFIMORE.NE.i) 00 TO iS PON 0027
RTBSO•SORTFCABSFIBSG)1 PON 0028

PON 0029WSCSRS•O.
PON 0030.106!S.0.

NS•2100 PON 0031
15 TF(KMIN-KMINS)1,2.2 PON 0032
1 *6NDP kEND PON 0033

MMINP•KMiN PON 0034·
11 006JC•KMINP,KENDP PON 0035

56Jc,b<5;JC}•StiO,JC).5(li,JC) PON 0036
PON 0037PSIC,0,

NS•NINTC•JC•1 PON 0038
PON 0039TGMieu•
PON 0040JF•JC-1

1/(JC.EQ.11 00 TO 5 'PON 0041

DO 4.JCS.i,JF. PON 004(.
4 PSICIPSI¢•PHIC(JCS)•(SKIN<JCS,JC>•2.•SKIN(JC•1,4061) PON 0043

i/(KT7.07.0) WSCSRS•HICSRS•ADEN(KT7)•PHIC<JC•13•SERMIJC•1)/EtJC7  PON 0044
iFINDELU,tO,i;TEMI•TEMT*HOMCAP(NS) PON 0045
PSIC•PHIC(JC•1)*CS(2;JC-l>•SCS,JC•1) •PS*C PON 0046
l,(K,7.of,o) PSIC.PSIC-ADEN(KT7)•PHIC(JC•1 •SERHYJC•1) RON 0047

5 TeM•BORG<JC>.PSIC PON 0048
TF(KT7.:09.0) TEMITEM*WSCSRS•(E(JC)•ECJC•1)> PON 0049
TGMT•BSO/(3.•($(1.JC)•S(71'IJC>•S(3,JC>*S(4,JC< •¥EMi PON 0050

1•$ 5 JC •5(9,Je))>*Sts,JC)•S(4.JC)*S 5' JC -SKIN(JC.JC)*TEMl PON 0051
2•S (2, JC>•S (8, JC>•S (9410)-2.•SKINE JC•l,Jal PON 0052
PViCIJC •TEM/TEMT PON 0053
SICJC)-PWIC(JC}*8(3,JO) ·PON 0054
SN(JC)•PHIC(JC)•5(9,Je) PON 0055'
SHAPEC(JC)ITEM -PON 0056·
IF(NDELU.EQ,i)FINUSeriNUS*WOMFISCNS)*PWIC(JC) ·PON 0097

6 FINUS•PWIC(JC)•SES,JC) */INUS PON 0090
CALLTIMELAPS(12) PON 0059
1,(KINDP.EQ,NINTC)GOT066 PON 00:69.

12 RETURN PON 0061



296

2 JFKLIJFKS•NDELU•1 PON 0062
PON 0063CALL TIMMIT(0)
PON 0064KENDP•KEND

9 MMINPRKMIN                                                          PON 0065
TF(KMINS.GY.1.AND.KMINP,60.KMINS,AND.K77.GT,0) HSCSRS•HSCSRS* PON 0066

1ADEN(KT71*PHICLKMIN•1)•SEAH(KMIN•1)/ECKMINI PON 0067
TF<MORE.t)21,21.23 PON 0068

'21 Ni•0 PON 0069
PON 0070N2•0
PON 0071GO TO 20

23 N2=N2•2•(XMOOF(MORE•1,2)) PON 0072
PON 0073IF(MORE-3)20,24,25

:24 Nl•2 PON 0074
00 'TO 20 PON 0075

'25 Nl Nt•2•(XMODF(MORE,2 ) PON 0076
PON-0077'20 0022JCIMMINP,KENUP

St(Je)•0. PON 0078
SN(JC:•0, PON 0079
'35JCNS<0.JU)*stiO,JC)ib(li,JC) PON 0080
BTEM29ETEMt•EDELC PON 0081
OELCIETEMi-ETEM2 PON 0082
ETEMistTeM2 PON 0083
PSIC,0. PON 0084

PON 0085SUMJ.0.
SUMPWI•0 . PON 0086
IF(JC.EQ.1) GO TO 26 PON 0087
JCF.JC-1 PON 0088
00 '34 JCS•l,JCF PON 0089
Plo, PON 0090
TFCS(3,JeS).NE.0,) 'PgSKIN(JCS,JC)/S(3,JCS) PON 0091

PON 0092pl•00
PON 0093IFCS(9,JeS),NE,O,) 'Pl,2.*8KIN(JC•l,JCS)/SCO,JCS)

34 PSTC*PSIC.St(ACS>•P•SN(·JCS)•Pl PON 0094
PSIC.PHIC(JC•t>•S(2,Je-1>•PSIC PON 0095.
TF(Je.KMINS)39.39.26 PON 0096

:39 'PSIC•PHIC(JC•1)*5(8,JC-11•PSIC 'PON 0097
IF(K77.Or.u) PSIC.PSIC-ADEN(KT7)*PHIC{JC.1)6;ERMIJC-1) PON,0098

PON 009926 '00.·55 JFM•JFKS.JFKL
PON 0100:SERIO.
'PON 0101TEM25•TEMiS*EDELS
PON 0102'DECSITEMiS.TEM25'

'CSIS.0. PON 0103
/SIS-0. PON 0104
76MiS*TE725 PON 0105
IJ/JFK•NSW2 PON 0106
BOTEN=TEMiS.DELS PON 0107

PON 0108.1/(,JFK.Ng.1,ANp,KT7,GT.0) .13,14
I3''*OPEN•80*EN/EDELS PON 0109

SHEReADENCKT7),(HYST ('TOPEN)•CDELS+HYST(GOTIN)) 8,5 PON 0110
W8CSRS =HSCSRS•PHIS (1JFM-1 >•SHER/BOTEN PON 0111
tkiloPT.00.1) .00 TO 19 PON 0112

·WiCSIS=HiCSIS•3.•SHER.CURENT(JPK41)/(BOTEN*SORT/HBOTEN,) PON 0113
i4 'TEMBABTS*GT<J) PON 0114

PON 0115TF(KT?.60.0)42,43
,43 'TEMB,TEMA:.5*ADEN(KT7)*CH*9TCOOTON)-*MYST<TCM15. ) ·PON 0116

:SER•ADENCK77)*(HYST(BOTEN}•EDELS•HYST(TEMiS)>*.51 -PON 0117
t 4 2 ''  I F (  1 O P T.  F Q .1 )   '0 0     7 0 '4 4 'PON 0118

TEMB STOi(J) PON 0119
IFIKTL.ED.0) 44,45                                                  PON 0120

45 FEMBITEMB*3,*SER PON 0121
44»NAVEt„(BMINS-it•NDELU PON 012:

TEM1 8 S ( 1 . JC >•HAMJ ('JFK) *S ( 4 J JC ) •55 JC•TEMBVJ . •HAM 9 ( J#KM PON 0123



297

090,
RON 0125
RON 0124·

IFCS(3.JC ).NE.0,) 'P=SKIN(JC.,JC)/S(3,JO )
Pl.0, PON 0126
IFCS(y,JQ, ),NE,0,) Pl,2,*SKINCJC•l,JC )/5(9,44· ) 'PON OiC7
TEMP8HAM3(JFK)*(1.-P)*S(4,)C>•SSUC•S(2,JC>•BSIGER(J>• PON 0128

SWAM9(JFK>•(l,•Pl)*SER PON 0129
IF(JFA-NRES,NAVEL)51,51,92 rON 0130

52 NS•Nt NTiA•NRES•NAVEL93FK*1 RON 0131
TEMt*TEME*HOM¢#P(NS) 'PON 0132

TEM29TEMI•MOMCAP<NS) PON 0133
51 IFTIOPT.NE.2'.AND,IOPT.NE..4.,OR,RTBSQ.EQ'.0.) GO TOt 151 'RON, 0134·

TEMC8RTBSO/TEMt PON 0135,
1,<86<1.Lf.0,) (10 TO.152 RON 0*36·
TEMDIATANFCTEMb)                                                    PON 0137
T/M311..

HON 0139
PON 0138·

00 TO 183
PON 0140252 TEM38-1•
PON 0141:refTEMC.CT,i,) IGO: TO 654

PHINT. 1551'JFK PON Oi42:
TGMCIl. PON 0143
TEMD81.8•70 PON 0144,
Go TO 153 RON 0145'

%99' fORMA+Ciol'/*I,NEGAtjVE.·BUCNLING :EXCEEDS' REALITY FOR GROUP, *I·5) PON 0146,

%54 TEMO*.59 Oap<(i#*TEMCI/(1.•TEMC)) RON 0147
153 GAMMA(JCM,•TEM#,TEMC.AEHD,.3333333333/41.-TEMD/TEMCT RON 0140
*51 TEMTFBSQ/13,*GAMMACIJF*)*r.EM1)•TEM2 PON· 0149

TE(JFK-tH38,38,36 PON 0150
38 Ji•XMAXO/(l,JFk•NMAX) PON 0151:

PON 0152J2•JFK-1
.DO 137 JL•Jl,'J2: RON 0153
JK•JFK-JL PON 0154

tFOJE,MORE•60)27,'27,'28 PON, 0155'
27 NwiIN1 RON 0156,

Go TO 29 PON 0157
28 NWlIN2 PON 0158
29 4RELIJL•NWl•60 PON 0159

tB-(1041.67..i>. osts=0515•CORENT(JL),81(JAeL,JK) PON 0160
37 PSISIPHIS(JL)*BSIGET(JREL,'JK)*PSZS RON 0161:
38 PSISIPSIC•DELSWDELC•RSIS. PON 0162.

TEMNFORSf(·JFK)•PSIS•SIGNF(i„BSQ)•CSIS*RWBBQ/(3,•TEMt•GAMMAOJFK)) 'PON 0163
1FCKT/.07,6) 18,19 PON 0164

18 TEMITEM*DELS*HSCSRS PON 0165·
IF(IOPT.90.1) .GO TO.19 PON 0166
SiTEO:SORTE<TEMiS)*MiCSIS•DELS. RON 0167
TEMITEM-,IONF<i,;BSQ)•SlTEM•RTBSO/(3J•TEMl•OAMMACJFKA) PON 0168
Cs,Amcsts•SiTem.                                                     RON 0169

19 PHISKJ#K *IEM/gEMT PON 0170
SHAPES('JVKy•TEW RON, 0171
IF(IOPT.QT.i) .CURENT(,UFK)-0(PHIS(JrK:)•RTBOQ+CSI'9)/(3.476Ml PON. 0172:
'....   ..   ./

t•OAMMACJ/K) ' PONh0173
tiNUS•PM i,S C 'JP 11 •S 2 6 *IJB)•E. i NUS PON 0174
IF#JFA-NAGS,NAVEL)53,·53*54 PON 0175

54 *fNUS•PH tS(·JFK>•HOM/ 9(,NSI•FINUS' RON 0176,
53 SUMPWI•PWIS(IJFM>*SUMP.WI 'PON 0177

lf('OPT.OT.i) ·SUMJ=SUMJ*CURGNT(JFK) PON 0*78
31(Je)•91(JC,•PHISOJFNV*HAM3(JFK1                                   RON 0179
SNFJC)•SN*JCI•PHZSOJER)•HAMPCJFK) PON 0180

56 OVNT INUR RON 0181

PHIC('JC)*SUMPH; RON 0182-
TE(ZOPT.ST,1) CRNTCCJe)#SUMJ PON 0183
1Fc,J¢.Eg,KeNDP, 00 TO 72                                        PON-0184
JFKSIJFKS•NDELU RON 0185'
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. JFKLIJFKU•NDELU PON 0186
:22 CONTINUE PON 0187

IF(IS.61)56,57.57 PON 0188
97 15•1 PON 0189

RON 0190007059
:56 TS•61 PON 0191

·PON 0192·59 MANY•60
1/(!S•1)60.60.61 PON 0193

60 NSH21NSH2*120 PON 0194
61 Ir(KEND.LT.NINTC)GO 10--65 - ------ PON 0195

GO TO 66 PON 0196
65 MOREEMORE•1 PON 0197

CALLTIMELAPS<15) PON 0198
RETURN PON 0199

66 PHIC(NINTC•1)00, PON 0200
tr(NTHRM.EQ,0)GO  TO  7.6- -'--' '-'-  --- PON 0201
PSIS.0. PON 0202
CSIS•O. PON 0203
PSIC•o.                                                           PON 0204
PSICIPHIC(NINTC)•S(2,NINTC>*PSIC PON 0205
IF(NDELU.ED,1)GOTO175 PON 0206
JFKS•JFKS•NDELU                                                     PON 0207
JFKL•JENDi•NMAX PON 0208
00 75 JFK=JFKS,JFKL PON 0209
Jl•XMAXOF(l,JEM•NMA*) PON 0210
DO 75 JL•Jl,JENDI PON 0211
JK•JFK-JL PON 0212

1,-1-JUWMORE-*60777777198 ·PON 0213
77 Nwl•Nt PON 0214

00 TO 79 PON 0215
78 Nwi•N2

PON 0217
PON 0216

79 JREL•JL•NWl•60
IF(IOPT.GT.l) CSIS=CSTS•CURENT(JL)•Sl(JREL,JK) PON 0218

75   BSTS•PSTS-*PM TS-(JL)*BSIGET(JREL,JK) PON 0219
175 CONTINUE PON 0220

SiTEM•O. PON 0221
TbM•PSIC•PSIS•SIGNF(1.,BSQ>•CSIS•RTBSQ/(3.*TRTH) PON 0222

176 1,(NOFLU,FO.1)TEMaTEM.PHI'C(NINTC)•S(8,NINTC) PON 0223
IF(KT7.07.0.AND.NnELU,EQ.t) TEMITEM-ADEN(KT7)•PHTCCNINTC)* PON 0224

is ERMOrt-NTC)--   ' '' --'- PON 0225
TEMT,BSQ/(3,•TRTH)+CTW+FTH•SNPTH•SNATH PON 0226
TF(KT7.GY.0,AND.NDELU.GT.11 16,17 RON 0227

16 TOPEN•TEH13*DELS PON 0228
SHER,ADEN(KT7)•(HYST(TOPEN)•TEMlS/TOPEN•HYST(TEMiS))•.5 PON 0229
TE(TOPT.=0.1) 00 TO 282                                             PON 0230
Wi CSIS•Hi CSIS•3.-SHER.CURENT(JENDl)/(TEMIS•SORTF<TEMiS  ) PON 0231
A•n. PON 0232
TEM2SeTEM1S•EDELS . PON 0233
DO 200 1.1,800                               --- - -                  RON· 0234
DELS•TEMiS•TEM25 PON 0235
A.A•DELS•SORTF(TEM25) PON 0236
TEMiS.TEM25                                                         PON 0237

200 TEM25•TEMiS•EDELS PON 0238
SiTEM•A•WiCSIS PON 0239

202 TEM.TEH-8(NINTC+1).(HSCSRS*PWIS(JENDl)•SWER/TEMiS) PON 0240
1•SIONF(t..BSQ)•StTEM*RTBSO/(3,•TRTH) PON 0241

17 1,(K77.07.0.AND.NDELU.EQ.l) TEM•TEM•(HSCSRS•ADEN(KT7>*PHIC(NINTC)•PON 0242
i SERH+N+NTC-)/E (NINTC•1 ) 1-E(NINT C•l) PON 0243
PHTCININTC•1)=TEM/TEMT PON 0244
TF(IOPT.MT.1) CRNTC(NINTO.1)8(PHIC(NINTC•1>•RTBSO+CStS•SlTEM)/ PON 0245

113..TATH)                          ·-·.                .PON 0246
FINUS•FINUS•PHIC(NINTC•1)•GFTH PON 0247

16 MORE,O                             -                                                        PON -0248
RETURN PON 0249
END PON 0250
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C******•***OVERLAY 5*********************************0**************************
PROGRAM CONTROL3 C03 0000
COMMON/0/ADEN(·20),CCONC('20 ),!CG8(50) 0:CTH,DELU,:DEWUN,E(71  ,EMAX, 003 0001

SEMIN,EPSABS, EPS INT'..ERSTOT,FACA, FCONC(20),FTHIGF TH, NOMBAG('2100), CO3 0002
2WOMCAP(2100),HOMFIS(21110)/IA, t,DENT(12).IOPX,150(20),IYOS,JENDS, CO3 0003
3MMINS,KTi,KT2,KT3,KT4,KT5,KT6,KT7,KTFLU*9LQBNC50),MNOT,NDEOU, CO3 0004
4NELMO(20),NGEOM,NINT,iNINT.*RoNINTC,NOINITBNMAX,NMIC,NOBQi:NOI,NPASS, CO3 0005
5NPUN.NRES.NSHP.NSORS.;NTHRM,NUCID(211).NUNRES,RADC,RADP.RTBSQ. CO3 On06
6SERH(70),·SNATH,SNPAN•'TEMP<20),TRTH                  '    C03 0007
COMMON/2101/GAMMA(2101) CO3 0008
COMMON/TRANS/TRANS (·2100),TRANC(70) 003 0009
CALL SEGMENT(.591*23) C03 0010
LF(NMIC,GT,0)GO. TO 12345

'

603 0011
CAL 1. SEGMENT(·542/231 003 0012
CALL SEGMENT<5,·3923) C03 0013

12345 CONTINUE C03 0014
RFTURN C03 0015
END C03 0016

)

\
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C••*••*•***SEGMENT 1*******•***********•****•••*•*•**••*••*•******************•*
PROGRAMAVER AVR 0000
:COMMON/0/ADEN(20),CCONC(20),CGB(50),CTH,DELU,DELUN,E(71),EMAX, AVR 0001

fEMIN,EPSABS,EPS INT ,·EPSTOT ,FACA,FCONC(20),FTH,GFTH,HOMBAG(2100 ), AVR 0002
2WOMCAP(2100),HOMFIS('2100),IA, IDENT(12),IOPT,ISO(20),IYOS,JENDi,  AVR 0003
3KMINS,KTi,KT2,KTJ,KT4,KT5,KT6,KT7,KTFLUX,LGBN(50),MTOT,NDEUU, AVR 0004
4NELMO(20),NGEOM,NINT,NINIiR,NINTC,NJINT,NMAX,NMIC,NOBQ,NOI,NRASS,:AVR,0005
5NPUN,NRES,NSH2,NSORS,NTHRM,NUCID(20),NUNRES,RADC,RADPIRTBSOI. .AVR 0006
6SERH(70),SNATH,SNPTH,TEMP<20),TRTH                                  AVR 0007
'COMMON/1000/ S(11,70),LMO(20),NZN(20),SORS(70), ,AVR 0008
iTHC(20), THF(20),THNA (,Mn),THNP(20),THNU(20),THTR(20) AVR 0009
:COMMON/4340/PHIS(2100)'PHIC(70"CURENT(2100),CRNTC(70) AVR 0010
.COMMON/TRANS/TRANS (2100). TRANC(70) AVR 0011
:COMMON/FLXCOR/SHAPEC(70),SHAPES(2100),STR3(50),IBSQ,BSO,BSO2,EPS: AVR 0012
iDIMENSION ASIGER(120),BSIGET(120,54),BTSIGT(120),CRNTB(50), AVR 0013

AVR 00141PHIB(50),STOT(i20),Sl(120,54)
'MYST(X)99,4247778/(1.206**•(•1,86•,09415•X•,000136•XRX)**2)0 AVA 0015
13.1415926/(1,206•X+(•42230,13•X)**2) AVR 0016
2..332*SORTFC,02526E'6/X)*(11*12244•X)*(1,0,0205•X)•(10*,0205•X)/  AVR 0017
;3(1,*7,46•X•,158*X*X)-,000143*SQRTF(X)/(4,46*X) AVA 0018
DO 3000 101,NINT AVR 0019

3000 'TRANS(I)IO, AVR 0020
'DO 3001 1,1,NINTC AVA 0021

3001 TRANC(I>mo. AVR 0022
AVR 0023N0802=NOBG•1
AVR 00241.JFKSol

IJCFS.1 AVR 0025
IF(NMIC.GT.0,OR.MTOT•EQ,0) GO'TO 12345 AVR 0026

'CALL OGARLA(LMO,MTOT,NOI,.NPASS,ZOPT) AVR 0027
12345 :CONTINUE AVR 0028

AVR 0029:CALLTIMEIT(0)
AVR 0030'REWIND3

NAVEL=(KMINS-1)*NDELU AVR 0031
IFLAG=1 AVR 0032

AVR 0033NSH290
AVR 0034IF(MTOT)120,120,121
AVA 0035121 READTAPE4,IS,MANY                                                   AVR 0036151*IS*MANY•1

IF(IOPT.EQ,1) GO TO 600 AVR 0037
READ(4)((BSIGET(J,L),Sl(J,LJ,Lal,NMAX),J=IS,151) AVR 0038
READ(4)(BTS IGT (J),BSIGER(J),STOT (J),JoiS,I Sl) AVR 0039

AVR 0040GO TO 120
600 READTAPE4,((BSIGET(J,L),L•l,NMAX),JNIS,Isl) AVR 0041

READTAPE4,(BTSIGT(J),BSIGER(J),J=IS, 151) AVR 0042
120 IF(K77.EQ,0) GO TO 700 AVR 0043

AVA 0044Isl=NINT
IF(MTOT,EQ,0) NMAXFO AVR 0045

AVR 0046EDELS=EXPF(•DELU)
ENERU=E(KMINS) AVR 0047
ENERL=ENERU*EDELS AVR 0048

AVR 0049700 OO90K=l,NOBG
AVR 0050STR3(K)•0.
AVR 0051TEMBFO.
AVR 0052SUMFIGO,
AVR 0053SUMJIO•
AVR 0054JC1*LGBN(K)

'JC2•LGBNCM-1)•1 AVR 0055
IF(K,EQ.NOBG)4C2*NINTC AVR 0056
IFC NDELU,EQ,1 ,GO 'TO 207 AVR 0057

206 IF(KMINS,GY,JO21 00 TO 200 AVR 0058
IF(KMINS,GT,JOS *02,201 AVR 0059

AVR 0060202 'JC2=KMINS-1 -1.
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IFLAG=2 AVR 0061
200 DO 73 JC=JCl,JC2 AVR 0062

55JC=S(5,JC)+S(10,JC)•S(11,JC) AVR 0063
TEMB=TEMB+SORS(JC) AVR 0064
TRANC(JC)=S(1..iC>+S(7.JC}•SC3,JC}•S(4/JC)*S 5 JC •S(9.JC) AVR 0065

73 SUMFI=PHIC(JC)•SUMFI AVR 0066
PHIBCK)=SUMFI AVR 0067
GO 70(203,204)YFLAG r AVR on68

203 STR3(K)=TEMB AVR 0069
GO TO 90 AVR 0070

'04 JClgKMINS AVR 0071
JC2=LGAN(K+1)-1 AVR 0072
IF(K,EQ.NOBG)JC29NINTC AVR 0073

201 KBULF=(J02•KMINS*1)•NMFLU AVR 0074
DO 205 JC=JCl,J(2      '                                            AVR 0075
55JC=S(5.JC)*S(10,JC)•S(11,JC) AVR 0076
41=(Jr,•,KMINS)•NDFI U+1 AVR 0077
J2=(JC-KMINS*1)*NDELU AVR 0078

1201 TEMS•TEMB•SORS(JC) AVR 0079
DO 12n5 .1=Jl,.12 AVR 0080
BCON=0, AVR 0081
SCONmo•

AVR 0083
AVR 0082

NS=NINT*t•NAVEL•J
JRELoJ-NSH2 AVR 0084
IF(JREL.LE,ISl) GO TO'213 AVR 0085
RFAD TAPF 4. TS.MANY AVR 0086
1SlgIS+MANY•1 AVR 0087
IF(IOPT,EQ,1) GO TO 601 AVR 0088
RFAn(4)(CRSIGFT(1.1),11(I,L),L=l,NMAX).ImIS,ISt) AVR 0089
READ(4)(ATSIGT(1),BSIGER(I),STOT(I),I=IS,ISl) AVR 0090
GO TO 602 AVR 0091

601 READ TAPF 4, ((BSIGETII,L).6=l,NMAX).I=IS,ISt) AVR 0092
READ TAPE 4, (BTSIGT(t),BF GER(I),ImIS, Isl) AVR 0093

602 IF(J*ISl,GE,JENDl) ,GO TO .c12 AVR 0094
READ TAPF 4, IS.MANY AVR 0095
151=IS+MANY•1 AVR 0096
IF(IOPT,EQ,1) GO TO 603 AVR 0097
READ(4)((BSIDET(l,L),Sl(I,L),L=l,NMAX),I*IS,151) AVR 0098
READ(4)(BTSIGT(I),BSIQER(I),STOT(I),1*IS,ISt) AVR 0099
GO TO 212 AVR 0100

603 READ TAPE«4, ((BSIGET(I,L),L=l,NMAX),I=IS,ISI) AVR 0101
READ TAPE 4, (BTSIGT(I),BSIGER(I),I=IS,ISt) AVR 0102

212 NSH2=NSH2•120 AVR 0103
..IRELIJ•NSH2                                                     AVR 0104

213 IF(MTOT.GT,0) BCON=BTSIGTCJREL) AVR 0105
IF(KT/,GY.0) BCON=BCON*,5*(HYST(ENERU)*HYST(ENERL))*ADENCKT7) AVR 0106
IF(IOPT.EQ.1) ·GO TO 787 AVR 0107
IF(MTOT,GT,0) 'SCON=STOT(JAEL) AVR 0108
IF(KT7.GT.0) SCON=SCON•1.5*(MYST(ENERU)•ENERL/ENERU• AVR 0109

1HYST(ENERL))*ADEN(KT7                                             AVR 0110
707 TRANS(J)=S(l,JC)*S(,3,1.IC)*S(4,JC}*S 5 JC *HOMCAP(NS)* AVR 0111

1BCON/3,•S(9,JC) AVR 0112
604 SUMFI=SUMFI•PHIS(J) AVR 0113

IF(toPT,GT,1) .SUMJ=SUMJ*CURENT(J) AVR 0114
1208 IF(KT/.,EQ,0) GO'TO.1205 AVR 0115

ENERU=ENERL AVR 0116
ENERL=ENERU*EDELS AVR 0117

1205 CONTINUE AVR 0118
205 .CONTINUE AVR 0119

PHIBCK)ISUMFI AVR 0120
IF(IOPT.GT,1) CRNTB(K)gSUMJ AVR 0121

1210 STR3(K)=TEMB AVR 0122
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:GO TO 90 AVR 0123
'207 DO 208 iJC=Jal.JC2                                                              AVR 0124

AVR 012555JCRS(5,;JC)*S(10,JC)*S(11,JC)
TEMBRTEMB*SORS(JC) AVR 0126
NSoNINTC•t-JC                                                        AVR 0127

'TRANC(JC)55(1,:JC)•S(7,JC>•S(3,JC}*S(4, JCO•S,5 IJCI·•HOMCAPINS>* AVA 0128
ls<g,JC)                                                         AVR 0136

AvR 0129
208:SUMFI=SUMFI•PHIC(JC)

'PHIB(K)pSUMFI AVR 0131
:STR3(K)=TEMB AVR Oi32

'90 'CONTINUE                                                                AVA 0133
·WRITEOUTPUTTAPE6,:526 .AVR 0134

526 'FORMAT(*tBROAD GROUP EDIT•//) .AVR 0135
WRITE(6,583)(K,CGB(K+I),STR3(K),PHIB(K),CRNTB(K), ,AVA 0136

lk=1, NOBG),NOBG2,0,•0•,'PHIC(NINTO*1),CRNTC(NINTC*1) AVR 0137
-583 FORMAT(5HO JBX5HELIJ)9*9HSOURCE(J)9*6HPHI (J)8*10HCURRENT (J) AVR 0138

1/(16,1P4216,5)) ,AVR 0139
IFDIVIDECHECK1007,4016 AVR 0140

1607 WRITEOUTPUTTAPE6,581 AVR 0141
,581 FORMAT(10HlDVCK AVER) AVR 0142:

4016'IFCNPUN.dE,0) :GO TO.1016 .AVR 0143
'PUNCH 2000,(IDENT(I),1 1£123 AVR 0144

-2Bon-FORMAT(12A6) AVR 0145
'PUNCH 12000, NOBG AVR 0146

12000'FORMAT(16) AVR 0147
2002'PUNCH 2nni,(CGACK+1),M=l,NOBG).0. AVR 0148

'PUNCH 2001,(STR3(K),Kmt,:NOBO),01 ,AVA 014g
2001 FORMAT(6212,5) AVR 0150
1016 CALLTIMELAPS(18) .AVR 0151

'RETURN
AVR 0153
AVR 0152

:END
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SUBROUTINE.OGARLACUMO,MTOT,NOI,NPASS,ZOPW)                         OGR 0000
DIMFNSION LMO('20).SIGET(111 J.BIGET(111),IA(3) OGR Onnl
CALL TIMEITH)                                                    OGR 0002

-    DO 5 1=1,.NOI OGR 0003
IF(IMOCT).·EQ,01 GO TO:5 .OGR 0004
KtmLMO(1>-1                                                       OGR 0005
K2=MTOT•LMOCI) OGR 0006
DO  4 Jal,NPASS OGR.on07

110 IF(UNIT,2)110,120,f20 OGR 0008
t20 IF(Kl,EQ,0) GOT O 9 UGR 0009

DO 1 K=l.Kl OGR Oolo
1 CALL SKIPFILE(·2) ·

·OGR,0011
8 IF(UNIT,2)8.9.20 OGR 0012
9»BUFFER IN (2,1,(IA(%),rA(·3))                            OGR oni3

.10 IF(UNIT,2)10,40,2,20 OGR 0014
20 'PRINT 30 OGR 0015
30 FORMAT(PSX•PAR,ITY :FAROR ON LUN ·2.IN OGARLA*) OGR 0016

STOP, OGR 0017
:2 'PRINT 6 OGR' 0018
A /nRMAT(9<X*FOF ON FIRST REfORD OF LUN 2.) OGR :n019
:STOP OGR 0020

40 IFFUNIT,50)40,50 ,OGR 0021
5 n    ·R U F F E R      O U T       ( ,5 n  .  1  )  C   1 A  (  1  ) ,L A I.3  ) ) ,bGR 0022

KJSIA(2)/2-1                                        'OGR 0023
K7=IA(3)/2 ,OGR 0024·

:K97*YA(.3B+3 OGR 0025
51 1FdUNIT,2)51*52,'20 ,OGR 0026
52.BUFFER IN (2,1)(SIGET(1),;SIOET(K27)) 'OGR 0027

.Mn inn K=1.K3 ,OGR n028
60»IF(UNIT,2)60.70.130.20 ·OGR 0029
70:BUFFER IN (2,1)(BIGET(1),:BIGET(K27)) OGR 0030

RUFFER OUT (5n.1)(SIGQT(1).SIQETCR271) OGR 0031
80 IF(UNIT,2)80,90,130,20                                            ·OGR 0032
90 BUFFERIN (2,1)(·SIGET(1),SIGET(K27)) ·OGR 0033

BUFFER OUT·(50.1)(AIGFT(1).WIGET(£27)) ,OGR 0034
100 CONTINUE OGR 0035
f30 ZFCJ,EQ.NPASS) ·GO 10 4 ,OGR 0036

DO ·3 'Kol.K2 'OGR 0037
3 CALL:SKIPFILE (2)                                                    OGR,0038
4 CONTINUE OGR 0039

REWIND ·2                                                   '                   OGR 0040
5 CONTINUE OGR 0041

CALL TIMELAPS(17) OGR 0042
REWIND ·5n OGR 0043
RETURN ·OGR 0044
END OGR 0045
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,C**********SbG ENT 2.' **"'I.I.'re
'PROGRAM AVERt _                                                      Avt 0000
COMMON/0/ADEN(20},CCONC(20),CGB(50),CTH,DELU,DELUN,E(71),EMAX, Avl 0001

15MINJEPSABS,EPSINT.eRstOT,FACA,FOONC(20),FTH,GFTW,WOMBRG#2100), A¥1 0002
2140MCAP ( 2i0 0 ), HOMF I S ( 210 0 ), 1 A, I DENT ( 12 ), I OPT, 1 50 ( 20 ), 1 YOS, JEN01, AV1 0003
3MMINS,KTi,KT2,KTJ,KT4,KT5,KTa,KT7,KT/LUX,LOBN (50 ), MTOT,NDELU; AV1 0004
INELMO<20),NGEUM,NINT,NiNTiA,NINTC,NJINT,NHAX,NHIC,NOBG,NOI,NPASS, AV1 0005
5NPUNJNRES,NSH2.NSORS,NTHRM;NUCID(20),NUNRES,RADCgRADP,RTBSQ, AV1 0006
6 SER H(70);SNATH,SNP TH.TEMP (20),TRTH AV1 0007
COMMON/TRANS/TRANS(31001,TRANC<701 A¥1 0008

'COMMON/4900/SE ,T (49,59  ,StELT (49,50) A¥1 0009

'COMMON/4340/PHIS(21001.PHic(70),CURENT(2100),CRNTC(70) AV1 0010
COMMON/1000/5(11,701,UUMY<70),N2N,dul,S/k49),SUMPi(2*), AVi 0011

1TWC(20), THF(20),THNA (20).'THNP(20 ),THNU(20),TWTR(20) AVt 0012:
COMMON/2i01/GAMMA(210i> A¥1 0013
fCOMMON/FLXCOR/SMAPEC(70),SHAPES<2100},STR3(50),IBSQ,BS·Q,BSQV,EPS  AVi 0014
DIMENSION ANISEL(49),AVNU(49),BIGET(111),CAPA.(491,CSUM(20,70), AVt 0015

1/!SA(49);FISS(2100),FMUM(20,70),IBUF<3),IG(142),HlSRS(49), Avl 0016
2WSCSH,(49),LGI142),FM,INizluu),PHIOUT<210uY,PINC70,70),RESCA<203, AVi 0017
JIESCAP(49),RESFI(20),RESFIS(49),SC(49),SCAP(21001,51(1421, AV1 0018
45!GET(12rl,541, 51(120,54);SINL(70,70),SINTRA (49,49),SNA (49), AVt 0019
55NP(49),STR<49),SUMF,(49),SUMJ<49),TEMpl<50),TEMP2(50),TEMPJ(50), AVi 0020
6TEMP4(50 ,TEMP5(50,50),TEMP6(50,50),TEMP7(50>,TEMPB(50), AV1 0021
770TTN(49 ,TOTN2N(49),TSIGT(120),XTRA(129603 AV1 0022
DIMENSION HlHEM<21001,51UlN</U,20) AVi 0023
EQUIVALENCE (FISS(1),HOMBRG(1)),(PHIIN(1),WOMBRG(1)), AV1 0024

le:SCAP(1);HOMCAP(1).), (·PWIOUT (1),HOMCAP(1,1, (FSUM(1),HOMFIS(1,1, AV1 0025
2(WSCSRS(1),HOMFIS(lloi)), ImiSRS<l),HoMF IS (1450.)), AVi 0026
3(RESCAP(t),HOMFIS (1490)),(RESFTS (1), WOMFl S (1548)), AV1 0027
4(TOTIN(11,HOMFTS(15971),(TOTN2N(1),HOMFIS(1646)), AV1 0028
5(ANISEL(i),HOMFIS(1895)1,1 AVNUrl j,MOMFIST1744) 1, AVi 0029
6(BIGET(1),HOMFIS(1793)),CCAPA(1),HOMFIS(1904,), AV1 0030
7(FISA(1);HOMFIS(1953) ,(SIUF(1),WOMFIS(2002)), AV1 0031
8(RESCA(1),HOMFTS(2005)),CHESFI(l),MOMPIS(Zo25)l, AVi 0032
9(SC(1),HOMFIS(2045)),(PIN(t),XTRA (11),(SINL(1),XTRA (4901)  Avt 0033
EOUIVALENCE (SINTRA(11,XTRA(98011),(IG(1),XTRA(12202>), AV1 0034

1(LG(i),XTRAC12344)),(SI<11,*TRA<1248831, AVi 0035
2 (TEMP1(1),PHIS(1)),(TEMP2(1),PHIS(51)),(TEMP3(1),PHIS(101)), AV1 0036
3(TEMP4(1),PHIS<151)),(TEMP5(1),PWIS(201)>,(TEMP711),PHIS(2701)),  AV1 0037
4(TEMPe(1),PMIS(27511),(TEMP6(1),WOMBRG(1)),                    --  Avl-0038
5(SIGET(1),XTRA(l)),(St(1),XTRA(6481)) AV1 0039
WYSTIX),0,4247778/(1•206**•(•1,86•.09415*X•,000136•X•XI•*2)• AV1 0040

13.191,yfs/11,206•**(.4223•,13*x)••2) AV1 0041
2•.332*SORTF(,02526E•6/X)•(i,•,2244•X *(1.*,0205*X)*(1,•,0205•XI/  AV1 0042
3(1.•7.46•X•,158*X•X)-,000143•SORTF(X)/(4,46•K) AV1 0043
REWIND 2                                            -          -  ''  ' '  -"    --AVS--0***
REWIND 3 AVt 0045
REWIND 4 AV1 0046
REWIND 5 AV1 0047
*FLAQ.1 AV1 0048
N2NFLG•O AV1 0049
NAVELICKMINS•1)•NDELU       - ------- -   ----  -- ----   --------  -- -   - --AV1--0*90-
IF(NOELU,EQ,1) NAVELse AV1 0091
NONE•NRES•NAVEL•i AV1 0092
00'22 Kit,NUBG AVi 0053
SUMJ(K).O. AVt 0054
SUMF!(K>.0, AV1 0055
JC1•LGBN(K) AVi 0056
JC2•LGRN<K•l>.1 AVt 0057
IF(K,EQ.NOBG)JC2•NINTC AVt 0058
BO 22 JC•Jcl,JCZ AVi 0059
1$(IOPT.QT.1) SUMJ(K).SUMJ(K)•CANTCCJC) AV1 0060
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22 SUMFY(K)•SUMFICK)•PHIC(JC) ----- --- -       *---AV1  0061
CALLTIMETT(0) AV1 0062
00 2 Mil.NOI AV1 0063
00 1 Jol,NINTiR AV1 0064
READ(3)(RESCA(t),RESFICI),Ill,NOI) Avt 0065
SCAP(J)•RESCACM) AV1 0066

1 FISS(J)IRESFICM) -- AVI--0067

iF(M,EQ.NOI) GO 70 3 AV1 0068
REWIND 3 AV1 0069

3 00 2.Joi,NINTiR AV1 0070
Ji•NINTiR•1•J AV1 0071

2 WRITE(2)SCAP(Jl),FISS(Jl) AV1 0072
CALLTIMBLAPSC18I .-.......-·- -.------Avt-'.00.73-

CALLTIMETT(0) AV1 0074
REWIND '2 AV1 0075
J2•NINTC                                                    -   -                -  · - - -       AVi  0076
IF(NDELU,GT,1) J2=JENDl AV1 0077
JigNRES-NAVEL•t AV1 0078
READ (3>(PHIIN(J),PHIOUT(14),J,Jl,J21                     ----  -·-- -· ···  ·  -AVI -0079
NOBG28NORG•1 AV1 0080
ZF(NUNRES)700,700,701 AV1 0081

700 00702L•l,NOI AV1 0082
00702Jal,NINTC AV1 0083
CSUMIL,J}IO, AV1 0084
/SUMAL,J>mO. -'  - -      ....-   Avl  -0085

702 CONTINUE AV1 0086
0070704 Avt 0087

701 READ(3)((CSUM(L,J),FSUM<L,J;,6•l,Not),Jll,NINTC) AV1 0088
704 CONTYNUE AV1 008g

11(IOPT.LE.3,OR.KT7,EO.0) GO TO 731 AV1 0090
EDELS:EXPF(•DELU) AVi 0091
ACCU80. AV1 0092
ENERUl•1.E•6•CGB(NOBGM) AVi 0093
ENERLloENERUl•EDELS AVi 0094·
00 730 1.1,800 AV1 0095
ACCU•ACCU•(ENERUl•ENERLl)•SQRTF(ENERL11 AV1 0096
ENERUl•ENERLI AVi 0097

730 ENERL1*ENERUl•EDELS AV1 0098
231 BO '2000 M,l,Not AV1 0099

READ<3)((SCE,J),J=l,NiNTC),Kil,ll) AVi 0100
00 750 J,l,NINTC AV1 0101
NS=NINTC•1•J

Avl 0103
Avl 0102

750 SIWiNINS,M)=51 3,J,
IFLAGol AV1 0104·
10(MTOT)120,120,121 AV1 0105'

ill IF(NELMOCM),LE.03 GO TO 120                                         AV1 0106·
Avl 01074000 1FCUNIT,50)4000,4001
AV1 0108·4001 BUFFER IN(50,11(IBUF(1),I'BOF€3 )

4015 IF(UNIT,5074015,4016 AV1 0109
4016 1SmIBUF(1)                                 -                         AVi 0111

AV1 0110
MANYRIBUF(2)
*701BUF<3) AV1.0112
KEIGHTaK7*3 AV1 0113
IF(IOPT.GT,1) K70K7/2 Avl 0114
#SlilS•MANY.i AV1 0115
00 100 ImIS,155                                                     AV1 0116
BUFFER IN (50,11(BIGE+(1),BIGETCMEIGHT)) AVt 0117

4002' IFCUNIT,79,4002,4063 AV1 0118
4003 00 4004 11•l,K7 Avi 0119

1/(IOPT.GT,l) St(t,Ill=BIGET(%7•3•11) AV1 0120
4004 SIGET(l,IllIBIGET<11) AV1 0121

TSLGY(1)•BIGET<K7*2) AV1 0122
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IF(IOPT,GT,11 TJIGTII)081.GET(%7•3)                ·                         --AV1 01:23
100 CONT!NUE AV1 0124

Nl O AV1 0125
N290 AV1 0126
NSH290

AV1 0128
AV1 0127

MORE,1
120 fF<M,Nt.MT71 wo Tu 1208 AV1 0129

SiSORS•O, AV1 0130
TSlININT AV1 0131
EDELSIEXPFC•DELU) AVi 0132
EDELSQ*SORTFLEDELS) AV1 0133
ENERUmE(KMINS) AV1 0134
ENERLIENEHU•hot66                                   ·                AV1 0135
ENERUQ•SORTF(ENERL) Avl 0136
001224KKol,NOBG AV1 0137
Kcl•LGBN(KK) Avl u138
KC2ILGBN(KK•1)-1 AV1 0139
WSCSRS(KK)80, AV1 0140
MiSRS (KK 1,0, Avi 0141
001223 'KC•KCl,KC2 AV1 0142
5F(NDELU.GT,1.AND.KC.GE,KMINS) 1220,1222                           AV1 0143

1220 Jis(KC•KMINS)•NDELU•1 AVi 0144
J2•(KC-KMI,NS•i)•NDELU AV1 0145
DO 706 J•Jl,J2 AV1 0146
SHERI IMYS T (ENENW )•ED&65*MYMI (eNERL,))•,5 AVi 0147
WSCSRS(KK)=HSCSRS(KK)*PHIS(J)*SHER/ENERLI AV1 0148
1/(TOPT.EQ.11 QO TO 732 AV1 0149
HiREM(J)ISMEN•CURENT(J)/CENERL•ENERLO)                             A¥1 0150
IF(!OPT.RT.3) wlSRS(KK)OHSSRS(KK)-3,•HiREM(JI AV1 0151

732 0NERUmENERL AV1 0152
ENEMLW•tNERLO•ODELJQ Avl 0153

706 ENERL*ENERU•EDELS AV1 0154
GO 70 1223 AV1 0155

1222 HICSHS(KK)DISCSRS(KE)*PMIC<KC)*SERHIRCO/E(KC•11 AV1 0156
1223 CONTINUE AV1 0157
1224 CONTINUE Avl 0158

ENEWURECKMINS) AV1-0159
ENERLsENERU•EDELS AV1 0160
ENERLQaSCRTFLENERL) AV1 0161

1225 00 90 Kil.NOBG                                                      AVi 0162
TEM18Io, Avl 0163
KJ1*O AV1 0164
TEM480. -AV1 0165
TEM590. AV1 0166
TEM680. AV1 0167
TEM710. AV1-0168
TEM17O0, AV1 0169
TEM27•0, AV1 0170
TEMBHO.                                                              AV1-01*1-
TEM2590,

AV1 0173
AV1 0172

TEM24.0,
TEM1500. AV1-01'4
TEM14,0, AV1 0175

AV1 0176TEM9,00
TEM10110,                                                                '                                          ----AV.l-Ot'-7-
TEM11•0, AVt 0178
TEM1290. AV1 0179
TEM160O, --- - - .-  .-' '. . -Avl-0180

AV1 0181TEMPHIPO.                                 '                        AVI 0182TFCIOPT.GT,11 TEMilmSUMJCM)
RESCAP(K )gO. --... ---'.. ---'.- Avl-0183

RESFIS(K )80. AV1 0184
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'SC(K )90, AV1 0185
:SF(K )NO, AV1 0186
SNP(K),0,

AVi--0188
AV1 0187

SNACK)•O.
ANISEL(K>00, AV1 0189
FISACK )RO. AV1 0190
:CAPACK >FO, AV1 0191'
-TOTIN(K ,0,

AV1 0193.
AV1 0192:

FOTN2NCK *00,
:STRCK )80,                                        AV.1 0194
00 6 KFIK,'NOBG2 AV1 0195
IF(ZOPT.OT.31 .StELTCK;KF)•03 AV1 0196

6 SELT<K.KF )00, .AVi ui97
JOi•LGBN(K) ·AV1 0198,
JC2ILGBNCK•1).i          ·                                           AV1 0199
IF(NDELU:GT,1) GO FO 106 A V t    0 2 0 0

207 TEMCAP•O, AV1 0201
TEMFIS=O, AV1 0202
00 208 ·JC/JCl,JC2 Avi 0203
NSININTC•1•JC AV1 0204.
IF(JC.L+E.NRES)GO TO:186 AV1 0205
READ(2)'TEMCAP,TEMFIS Avi u206
FLUXPPHITN(JC) AV1 0207
tr(CCONCCM).GT,l,E,20 .FUUX#PHIOUT(JC) AV1 0208
TEM14*TEM14•FLUX•SHAPEC(JC)*TEMFIS ..·-------' .- -    ......--.-...1 VI-7209

TEM15=TEM15•FLUX•SHAPEC(JC>•TEMCAP AV1 0210
TEMPHI TEMPHI•FLUX•SHAPECIAC) AV1 0211

106 95NS9S(5,NS)•5(10.NS)·05(11,NS)                          - -    - --- --AVt-021-2
TEMAFTEMA•PHIC<JC)• S(4,NS ) AV1 0213
TEM5ITEMS•PHIC(JC)• S<5,NS  )                                       AVI 0214
TEM2497EM24•PHIC(JC)•FSUM(M,Nb) · AVi 0215'
rEM16,TEM16*PHIC(JC)*(S(4,NS)*TEMFIS) AV1 0216
TEM250TEM25*PH%(CJC)*CSUMCM,NS) AV1 0217
TEMBRTEM#*PHIC(JC)*5(6,NS  )•(514,NS: 3•TEMFIS)

-

-      - - - - - - A V 1   -02 1 8

TEM7aTEM7*PHIC(JC)*(Sil,NS  )*S(7,NS:  )•5(3,NS;  )•Si#,NS )• AV1 0219
19,5 NS ·*TEMFYS*TEMCAP•S(Q,NS ))/TRANG+JC) AVt 0220
TEM170TEM17•PHIC(JCJ/TRANG(JC)                     - -'--'Avl 0221
FEMBITEMB•PHIG(JC).S(3,NS ) AV1 0222
TEM99TEM9*PHIC9JC>.SCO,NS) AV1 0223
FEM10=TEM10*1'HICCJC)•8(101'NS)                  ----  --'-' "--'   '- '-  -    ---'---AV1  '0224
TEM11#TEM11•PHIC(JC)*S(11,NS) AV1 0225

208 CONTiNUE                                                             AV1 0226,
1FCJCE.LE.NRES) Go TO enu -AVi- 0227
IF(JCi.GY,NRES) GO'TO 601 AV1 0228
NRES1*NRES*1- Avl 0229
00 602 ·JCENRESi,JC2                                          -  -  - -     -      Avl 0230

602 TEM18=TEM18*PHIC(JC) AV1 0231
TEMPHI=TEMPHI•SUMFICK)/TEMi8                                        AV1 0232

601 NESCAP(KUITEM15/tEMPHI --- AV1"0233
RESFZSCK ),TEM14/TEMPHI AV1 0234

600 SC(K =TEM25/SUMF1(K) AV1 0235
SF(K ,  0 'r E M 2 4/S U M F I C K )                                                                              --    . . . _ . .                                    -   -.       ..-     . -  --    A V I     0 2 3 6

FISACK >=TEM#/SUMFICK>*RESFIS(KI AV1 0237
CAPACK Y=TEM5/SUMFICM>-RESCAP(KI AV1 0238
TOTINCK)*TEMB/SUMFICK) --    - - -A v l· -0 2 3 9

TOTN2N(Kl=TEM ·9/SUMFICK) AV1 0240
SNP(K)*TEM10/SUMFICK) AV1 0241
INACK)•TEMil/SUMFICK)                    -=        --     ---  -AV1"0242
*F<TEM16.1.E•36)209,2b9,210 AV1 0243

209 AVNU(K '80, AV1 0244
GO TO 1211 -Avl 0245

210 AVNUCK  aTEM6/TEMM6 AV1 0246



308

1211 STRCK)*TEM7/TEM17                                                   AV1-0247
NSaNINTC•JC2•1 AV1 0248
IFCM,NE,KT7) GO 70 705 AV1 0249
IFCK,·EQ.NOBB) GO TO 710                      -- -        Avl 0250
Ml=K•1 AV1 0251
00 703 KK•Kl,NOBG AV1 0252

703 MELTIK,El(, MSCS*3(K)•12(LGBN(KK)>•E<LQBN(KK•i)>)/SUHFICK) AV1 0253
710 SELTIK,NORG2)=WSCSRS(K)•EMIN•1.E•6/SUMFICK> AV1 0254

TEM11,0, AV1 0255
11(K,EQ,NOBG) 'GO' TO 1215 AVi 0256
Mt•K•2 AV1 0257
00 1212 KKaKi,NOBG2                                        ·        AVt 0258

1212 TEM11•TEMil•SELT(K,KK  AVi 0259
00 TO 1215                                                           AVt 0260

705 SELT(K,K•l)• RHIC(JC2)•(5(2,NS  )•SCS,NS )) AV1 0261
1/SUMFICK' Avt 0262

1215 SELTIK,K)•STR(K)•SELT(K,K•t)•FISACK)•CAPACK)•TOTIN(K).TOTN2NCK) AV1 0263·
1•SNACK>•SNPCK)•TEMil AV1 0264
GO TO 90 AVi 0269

206 IF(KMINS,·GT,JC2) Go TO 200 AV1 0266
&FCKMINS,GT,JCi 202,201 AV1 0267

202 JC2•KMINS.1                                            ·            AVi 0268
IFLAG,2 AVt 0269

200 00 73 JC•JCl,JC2 AV1 0270
NS•NINTC•1•JC AVi 0271
55NSIS(5,NS)•5(10,NS)•S(ll,NS) AV1 0272
TRMAITEM4•PHIC(JC)•S(4,NS AV1 0273
TEM5*TEM5•PHIC(JC)•SCS.NS  M -  --               AV1 0274
TEM240TEM24•PHIC(JC)•FSUM<MINS) AV1 0275
TEM25•TEM25•PHIC(JC)•CSUMIMINS) AV1 0276
TEMB•TEMS•PHIC(JC)•SCO.Nb  )*SC#,Ns 1 AVi 0277
TEM7•TEM7•PHIC(JC)•(S(l,NS )•9(7·,NS )•S(3,NS )•St#,NS )* AV1 0278

15 5 NS •S(9,NS ))/TRANC(JC) AV1 0279
TEM17,TEM17*PHIC(JC)/TRANC(JC)   '                                     AVI 0280
TEMB•TEMB•PHIC(JC)•3(3.NS  )                                        AV1 0281
TEM 9.TEM 9•PHiC(JC)•8(9,NS ) AV1 0282
TEMIONTEM10*PHIC<JC)•5(10,NS; AVi 0283
TEM11•TEM11•PHiC(JC)•8(11,NS)               r                       AVt 0284

73 CONTINUE AVI 0285
GO TO (203,204) IFLAG                                               AVt 0286

203 SC(K )•TEM25/SUMFICKI AV1 0287
SF(K ),TEM24/SUMFICK  AV1 0288
'ISACK ,•TEML/QUMFICM)                                             AVi 0289
CAPACK I•TEM5/SUMFICK  AV1 0290
TOTINCK)•TEMB/SUMFICK  AV1 0291
TOTN2NCK ,TEM 9/SUMFICK)                 - -                       Avt 0292
SNPCK)•TEM10/SUMFICK) AV1 0293
SNACK)•TEMil/SUMFICK) AV1 0294
IFC¥el•.1.1.30,1209,izoe.zziu Avt 0295'

1209 AVNU(K ,/0, Avt 0296
00 TO 211 AV1 0297

1210 AVNUCK )•TEM6/ TEM#                    -  ---- --- ----'                                                                      ·AV1- 0298

211 STR(K)•TEM7/TEM17 AV1 0299
NS•NINTC•JC2•1 Avl 0300
IFIR¥7.we,M> Bo TO lil -*¥1-0,01-
Ml•K*1 AV1 0302
DO  716 EK•Kl,NOBG                                                  A¥1 0303

-797777T777731113SCSRS(K)•(ECLGBNCKK))•EILGBNZKK•l) ))/SUMFl CK  AVS 0304
SELTCK,N0802)•HSCSRS(K)•EMIN-1,6•6/SUMFICK)                        AVt 0305
TEM11•0. AVt 0306
MlsK•2                                                   '        AVi 0307
00 717 KK•Kl.N0802 AV1 0308
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717 TEMilaTEM11•SELT(K,KK1 Avl UJUV
00 70 1219 AV1 0310

715 SELT(K,K•l)• PHIC(JC2)•(512,NS  )•S(B,NS )1 AV1 0311
1/SUMFICK) --  -Avl- 0312

1219 SELT(K,K>•STR(K)•SELT(K,K•l)•FISACK)•CAPACK)•TOTINCK)•TOTNZNCK) AV1 0313
1•SNACK)•SNP(K).TEM11 AV1 0314
GO TO 90 AV10315

204 JC1•KMINS AV1 0316
JC2•LGAN(K•l).1 AV1 0317
TFCK,EO,NOBG)JC2ININTe             ' --= --      --          A¥1 0318

201 MBULF=(JC2-KMINS•11•NDELU AV1 0319
00 205 Je•JCl.JC2 AV1 0320
Jl•(JC-KMINS)*NDELU•1 .---'.-- ..---Avl--U321

J2•(JC-KMINS•1)*NDELU AV1 0322
NS•NINTC•1-JC AV1 0323
55NS•S(5.NS)•S(10,NS)•S(11,NS) AV1 0324
TEMFIS•O. AV1 0325
TEMCAP.O, AV1 0326

2201  00  1205 J•Jl, J2                                               -    ---   -    ---  -    - AVI -0327
PHORTR=PWIS(J)/TRANS(J) AV1 0328
TF(ZOPT.OT.11 PHCRTR=CURENT(J)                                      AV1 0329
IF(J.GT,NRES•NAVEL)1262,1:ZOJ  ------                      AV1 0330

1202 AEAD(2)TEMCAP,TEMFIS                                              AV1 0331
TF(J.ED.NONE,AND,(J.NE.Jl,OR,JC,NE,JC1)) KJ1=1 AV1 0332
PLUXEPHITN(J)                       - -  '--- - -

.--·- --.  --  .Avl -0333
IF(CCONCCM>,GT.1,E-201FLUX=PHIOUT(J) AV1 0334
TEM14oTEM14•FLUX•SHAPES(J)•TEMFIS AV1 0335
TEM150TEM15•FLUX•SHAPESCJ)•TEMCAP AV1 0336
TEMPHI•TEMPHZ•FLUX•SHAPES(J) AV1 0337

1203 JRELeJ•NSH2 Avt 0338
TEM4aTEM4•PHISCJ)* ·5(4.Nbl AVt 0339
TEM5ITEM5•PHIS(J)*:S(5,NS) AV1 0340
TEM16=TEM16•PHIS (J)•(S (4,·NS)•TEMFIS) AV1 0341
TEM24•TEM24•PHIS<J)•f SUM tiM,NS)                                                        --" .._.-'-'---__..... .'-    AVS- 0342
TEM25*TEM25•PHYS(J)•CSUM(iM,NS) AV1 0343
TEMB,TEMS•PHIS(J)*S(6,NS  )•(S(4,NS )*TEMFIS) AV1 0344
TEMB•TEMS•PHIS(J )•SCJ,NS ) AVi 0345
TEM 9*TEM 9•PHIS(J )•5(9,NS ) AV1 0346
TEMiOETEM10*PHIS(J)*S<10,NS) Avl 0347
TEM11*TEM11*PHYS<J)•bili,NS) _.__.- __.-.--· ---=-=--=   --              AV --0348

TICM,EQ.*77) GO TO'720 AV1 0349
1/(NELMOCM),LE.0) GO 70 213 Avl 0350
|FIJAbL.LE.ISil Qu TO 1213 AV1 0351
BUFFER.IN(50,1>(IBUF(t),IBUF(3)) AV1 0352

4005 tr(UNIT,90)4005,4006 AV1 0353
4006 IS=IBUF(11 AV1 0354

MANYBIBUF(2) AV1 0355
Wl•!BUF(3) AV1 0356,
RE 1 BM T •K 703 AV1 0357
IFCIOPT.OT,1) K7IK7/2 AV1 0358
USiILS*MANY•1 AV1 0359
DO 101 IRIS,Isl -  AV1-0360
BUFFER IN (50,1)(BIGET(1),BIGET(KEIGHT)) AV1 0361

4007 TF(UNIT,50)4007,4008 AV1 0362
·--AVI-03634008 DO 400Y Ilgi,K7

TF(TOPT.OT.l) .Sl(I.Il)=BI,GET(K7•3•11) AV1 0364
4009 8!GET(I,!1),BloET(Il) AV1 0365

TSIGT(i)•BIGETiA7*2)             ' -  AV1' 0366'
IF(IOPT.GT.1) TSIGT(I)•BIGET(KY•3) AV1 0367

101 CONTINUE AV1 0368·
MORE,MORE•1                                                       AVi 0369
N2•N242*(XMOOF(MOREet,2))                                           AV1 0370
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IFCMORE•3)4010,4011,4012 AVi 0371
4011 Nl•2 Avt 0372

00'70 4010 AV1 0373
4012'Nl•Nt•2•(XMOOF(MUNE,21,                                             AVi 0374
4010 1/(IS.EQ.1) NSW20NSH20120              ·                            AVt 0375

JREL/J-NSH2 AV1 0376
1213 TEMTHITBIOTCJMULJ/3, AVi 0377

00 'TO 2213
213 TUMTRIO,

AV1 0378
AV1 0379

2213 IF(IOPT,EQ,1,OR,NELMO(MJ.LE,01 WO TO 2232 AVi 0380
81SORS•0, AV1 0381
IF('J,EQ,%) 00 TO 2231 AVt 0382
JJLI XMAX OF (l,J•lf 7 ) AVi 0383
JJ2•J.1 AV1 0384·
00 2230 JLLIJJi,JJ2 AV1 0385

JK.JfJLL Avi 0386
TF('JLL•MORE•60) 2227,2227,2228 AV1 0387

2227 NWI,Nt AV1 0388
00 TO 2229 AVi 0389

2228 NWliN2 AV1 0390
2229 JRELl•JLL•NW1*60 AVt 0391
2230 81SORS•SiSORS*CURENT(VLL>*51(JR#61,JK)/3, AVi u392
2231 TEM12,(TSIGT(JREL)/3..S(3,NS}•S(4,NS>*SSNS•TEMFIS•TEMCAP- Avt 0393

15(9,NS))*CURENT('J)    ·   ·                           AVt 0394
T M7*TEM**TEM#2*GAMMA<J)4¥.1*ORS AVi 0395
JFCIOPT.07.3)TEM27=TEM27*TEM12 AV1 0396,
Go TO 216 Avt 0397

2232 ,TEM7•TEM7•PMCRT,1 *(,311,NS   )*5(3,NS   )•S'(4,NS   )•S 5 NS • AVi 0398
1TEMFISfTEMCAP+TEMTR•Sig,NS  ))                                      AV1 0399
ZF(IOPT.EQ,1) TEM17'TEM17*PHCRTR AV.1 0400

AVt 0401IFINELMOCM1,LE'.01 GO TO 1205-
216 TF(J,GE.KBULF•K7*1)214,2400 .Avt 0402

214 KP•K*1,                                                              A¥1 0403
*pl•KBULF•1                                                          AVi 0404

215 IF(KP.EQ,NOBG•t) GO TO '219 AV1 0405
MPP•LGBN(KP•1) Avt 0406
*F<KP,EQ„NONG)MPZ•NINTC*1 A¥1 0407
JP2•XMINOF(J*K7,(KP2-KMINS)•NDELU) Avl 0406
00'TO-224                                                                        ,A¥1 0409

219 JP2•J•%7                                                             A¥1 04iO
224 00 :218 ·JPIJPl,iJP2 A¥1 0411

43•UP•J AVt 0412
SELT<K/.AP )•SELT<A,k, ).FHI·StJ>,SluEfriJA66,JJ) AVt 0933
TF(IOPT:AT.3,AND,NELMOCM),GT,o):SlELT(K,KPiISlELWIK, KP)•CURENTIJJ•AMi 0936

151(JREL,JJ) AV.1 0418
218 CONTINUE AVi 0416

if('JP2:ED.J•K7) GO 'TO 2400                                        ,     AVi 0417
JplIJP2•1 Avt 0418
MP•KP*1 ,AVi 0419
GO TO 215 AV1 0420

2400 IFI ZOPT.LE,3,OR,J.EQ.*BUCF) GO TO 1205 AM1 0421
JPliJ•l AVi 0422
JP2•XMINOF(J•K7,KBULF, AVt 0423

PO 2401 JP•JP1,·JP2 AV,1 0424
03.JP•J AVi 0428

2401 SlELY(K,K)•SlELT(K,K)*CURUNT(47•81(JAEL,J31 A¥1 0426
00 TO 12(18                                              AV.1 0427

920 BCONI.166666667*<HYST(·ENERU)•HYSTLENERL)) Avt 0428
ZFCIOPT,80,1) TEM17•THM17*PHCRTR: AVt 0429
SCONIBCON A¥1 0430
IF(IOPT.EQ,11 GO TO 721 Avt 0431
SCONIHIREM(J)•ENERL•ENERUG/CURENT(J) AV1 0432
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IF(J,EQ.1) GO TO '721 AV1 0433
JJ2•J-1 AV1 0434
SiSORS=SiSORS•HiREM(JJ2)                 '                         AV1 0435

721 TEM12 (SCON*55NS)•PMCATR                                            Avi 0436
TEM7pTEMV•TEM12*GAMMAIJ)-SiSORS•ENERLO•(ENERU•ENERLD      '       Avt 0437
IF(ZOPT.ST,37TEM27=tEM274¥EM12 AV1 0438
IF(IOPT.LE,3„OR,J.Eg.MBULF, UU TO 2402. Avi 0439
ENERUl•ENERL:                  '                      AV.1 0440
ENERLi•ENERUl•EDEES AVt 0441
JHliJ•l Avl 0442
DO. 2403:'JHLIJHt,KBULF AV1 0443
91ELY(K,K>aSIELT(K,K),*SQRTF(ENERLl>•(ENERUt•ENERLl)•34*HlREMCJ) AV1 0444
ENERUisENERLi                                                        AVi. 0445

2403 ENERLl•ENERUl•EDELS AV1 0446
2402 ENERUsENERL AV1 0447

ENERL•ENERU•EDELS -                             Avi 0448-
ENERLO*ENERLQ*EDELSQ AV1 0449

t205 CONTINUE AV1 0450
IF(JC.LT.JCZ) 'GO TO 205 AVi 0491
SELT(K,K•1)BSELT(K,K+ty*RMIC(JC2}*S(2,NS: 3 A¥1 0452

205 CONTINUE AV1 0453
IFCM,NE,KT71 GO TO '725 Avt 0454
*loK•1 AV1 0455'
DO  723 KK=Kl,NOBG AV1 0456

723 SECT(K,KK>s 1.b•6-[CGBLAK)•UGICAK•1)1•HSCSMbIR) AV1 0497
SECT(K,N080210· 1,E•6•CGB(NOBGQ)•HSCSRSQK) AV1 0458,
TFCIOPT.UE,3):GO TO 725                                             AV1 0459
ENER Ul •E (LGBN (gl) ) AVi 0460
ENERLidENERUl•EDELS AV1 0461
89 .724 KKmKl,NOBG AV1 0462
Egl,LGRN(KK) AV1 0463
M(28LGBN(KK•1).1 AV1 0464
00  724. KC•KCl,KC2 AV1 0465

4Ft,IKC•5MINS}•NDE#U*i AV 1 0466,

J/2ICKC•RMINS*i'.NDELO AV1 0467
DO  724 JF•JFi,JF21 AV1 0468
SiELT(K,KE)#blELT(K,AM)*,ORTF<ENERLi)•IENERUi•ENERL4).HiSRS(K) AVi 0469
ENERUi=ENERLi AV1 0470

724 SNERLiLENERUl•EDELS Avl 0471
StaL¥(K,NOBG2I;ACCu•HISRS(A) AV1 0472

725 TF(KJI.EQ,0) GO TO,604 AV1 0473
00 ·606 'JmNONE,'KBULF AV1 0474

606· TeM,8#TEM18*POIS<JI AV1 0475
TEMPHI,TEMPHI•SUM/1(K /TEM18 AV1 0476·

604 1/(TEMPHi.EQ,01 Got'TO 605             ·                  AV1 0477
'RESCAPCK )•TEMLB/TEMPAl AVi 0478·
AGSFISCK ),TEM14/TEMPHI AV1 0479

605 SC(KliTEM25/SUMFiCK). AV1 0480
SFCK  )#TEM24*/SUMFI AK, AV1 0481
CAPACK)•TEMS/SOMFICK *RESCAPCK) AV1 0482
#iSACK )•TEM4/SUMFICK)•RESFISCK) .AV1 0483

TOTINCK)ITEMI/BUMFICK)                                              AVi 0484·
TOTN2NCK)•TEM·9/SUMFICK) AV1 0485
SNPCK)•TPM10/SUMFitK) AVI 0486

9NATE)•TEM,1/SUMFic,K) AV1 0487
TE(TEM16•1.E•30)220,220,221 AV1 0488

220 AVNUIK  ,0, AV1 0489
00 TO 222 Avt 0490

221 AyNUCK ),TEMB/TEM16 AV1 0491
222 STRCK)*TEM7/TEM17 AV1 0492

IF(IUP¥.GT.3.AND,INBUMUCM),GT,o,OR,Krl,EQ,H))ANISELRK). AV1 0493
1TEM27/SUMJCK) AV1 0494
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TEMilgO, AVi 0499
00 '223.KFIK,N0802 AV1 0496
iF(ZOPT,OT.3) SlELT(KJKF)IS1ELT(K,KF)/SUMJ(K)/3, AV1 0497
SELT<K,KF  )•SELTCK,K, )/SUMFICK) AV1 0498

223 TEM11=TEMil•SELT(K.'KFI. AV1 0499

TFCIOPT.OT.3,A D,(NEUMOCM).QT,0,OR,KT7,EQ.M))ANISELHK)9 AV1 0500
lANISELIK,•tEMit•ToTINCM}-FISACK>•CAPACK)•TOTNZN(K)•SNACK)-SNP(K)  AV1 0501
-SELTCK,K>•STR(K)•TEMli-TOTIN(K>•FISACK)•CAPACK)•TOTN2NCK)-SNACK)  AVI 0502
1•SNPCK) AV1 0503

'90 'CONTINUE AVi 0504
'CALLY IMELAPS (19) AV1 0505
CALLTIMETTLO>                   -                         AVt 0506
00 1995 *•l,NOBG AVi 0507

1995_WRITE(5)RESCAP(K).RESPIS(K),:SC(K),SF(K),FISACK),CAPACK),AVNUCK),STAV1 0508
1RCK)*(SECT(K,KF),KE•K,NOBG2),TOTIN(K),TOVN2NCKI,SNPlk),SNACK), AV1 0509
2ANISEL(KI,(51ELT(K,KFI,KFIK,NOBG21 AVi 0510

2000 CONTINUE AV1 0511
REWIND 5 AVt 0512
'DO 365 Mol,NOI AVi u513
'803141=16NINTC'                                                      AV1 0514
,00314Jol,NINTC AV1 0515

314 SINL(I,JI•O, AVi 0516
DO :393 'K,l,NOBG AV1 0517
00 393 Kr•K,NOBG AV1 0518

;393 SINTRAC  K,KF)•0,                                                   AVi 0519
READ(3)NLEVLS, NSTAT AV1 0520
TF(NSTAT•NLEVLS)2365,2365,312 AV1 0521

312 JF(NLEVLS)310,310,311 AV1 0522
:311 00 367 L•l,NLEVLS AV1 0523

READ(3)KFIN AV1 0524
IF(KFIN.10.0) GU TO  07 AVi 0525

301 READ(3)(IG(K),LOCK>,SICK),Kai,KFiN) AV1 0526
001307 Ket,KFIN AVt 0527
ZININTC•YGIN)01 - -  AV1 -0528

J•NINTC•LGCK>•1 AV1 0529
1307 SINLCI,J).SICK)•SINL(l,J) AV1 0530
307 CONTINUE AVE 0531
310 1,(NSTAT)320,320,315 AV1 0532
315 READ(3)NOSTAT AV1 0533

DO 316 J•l,NGSTA¥ --- AVI--5934-
316 READ(3)(PIN(J,K),K•J,NINTC> AV1 0535

DO 309 Jmt,NGSTAT AV1 0536
00 309 Mil,NINTC                                                  AV1 0537

309 SINL(J,K)•SiNL(J,K)•PiN(J,K) AV1 0538
320 TFIN2NFLO.EQ,t) GO TO 361 AV1 0539

00 751 Jil,NINTC
.

- · ------*vr-19*r
TEMIO, AVt 0541
DO 752 K,J,NINTC AVt 0542

752 TEM•TbM•SINL<J,Al AVi 0943
00 751 K•J,NINTC                                                  AV1 0544

751 SINLIJ,K)•SINLIJ,K)•SIGIN(J,M)/TeM                                 A¥1 0548
361 p01365 K/1,NOBG --Avl--094*
363 JCSt•LQBN(K) AVI 0547
362 JCSEND•LOBN(K.i)•1 AV1 0548

SUMIO, AV1 0549
00 400 JCS•JCSI,JCSEND AV1 0580
DO 400 JC•JCS.JCSEND .AV1 0551

400 'SUM•SUM•PHIC<JCS)•SINLIJCS,JC)                                 -      AVS-0552-
;SINTRACK,K)•SUM/SUMFICK) AVt 0553
Rl•K•1 AV1 0554
00 1365 KF•Al,NOBO AVi 0555

368 JCFSI•LGIN(KF) AV1 0556
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JCFEmLGBN(KF*11•1 -··-    '"Aff"- 9557

369 CONTINUE       ·                                                      AV1 0558
SUM,0. Avl 0559
00 370 JCSaJCSI,JCSENO A V 1--0 56 0

DO 371 JC• JCFSI,JCFE AV1 0561
371 SUM•SUM•PHIC(JCS)*SINL(JCS,JC) AV1 0562
370 CONTINUE _..........·-.... ----177-95*3

SINTRAC K,KF)=SUM/SUMFICM) AV1 0564
1365 CONTTNUE Avl 0565
2365 001996Klml,NOBG AV1 0566
1996 WRITE(4)(SINTRACKi,KFI),KFi•Kl,NOBG) AV1 0567

Tr(N2NFLA)1302,1302,1303 AV1 0568
1303 N2NFLGuO .-----'-Avl...0-569-

00 TO 365 AV1 0570
1 3 0 2     Z F (N2NCM } )3 6 5,3 6 5,1:3 0_1- _

AV1 0571
1301 N2NFLG•1 Avt 0572

0013141•i.NINTC AV1 0573
001314JII,NINTC AV1 0574

1314 SINL(I,J)•O, AVi 0575
DO 1393 KK•l,NOBG AV1 0576
00 1393 KF•KK,NOBG AV1 0577

1393 SINTRACKK,KF)00,              ---------"------ -                      A¥1 0578
00 TO 315                       '                                  AV1 0579

365 CONTINUE AV1 0580
REWIND 4 -A V 1   0981
DO 800 J•l,NOBG2 AV1 0582
TEMPi(J)90,                           ·    ·                         AV1 0583
TEMPE(J)•O, AV1 0584
TEMP3(J)•0, Avl 0585
TEMP#(J)•0. AV1 0586
TEMP,(J)sO,                                           -  - -      AVI 0587
TEMPB(J)so. AVt 0588
00 8no JF•J,NOBG2 AV1 0589
TEMP,(J,JF)00.      -                                               AV1 0590

800 TEMPA(J, JF)•0. Avl 0591
NORGi,NOBG•1 Avl 0592
DO 1000 M•l,NOI AV1 0993-
DO 1994 K•l,NOBG AV1 0594
READ(4)(SINTRACK,KF>,KF•K,NOBQ) Avt 0595

1994 READ(5)RBSCAP(K),RESFISCK),SC(K),SF(K),F<SACK),CAPACK),AVNUCK),STRAV1 0596
1(K),(SELY(K,KF),KF.K.NOBQ2),TOTINCK),TOTN2NCK) AV1 0597
2,SNPCK),SNACK),ANISEL(K),(51ELT(K,KF),KF K,NOBG21 Avl 0598
IFINTMAH.GT,0) 00 TO 803 ---    -· -*Vt -05*9-

THC(M).CAPA(NOBG) AV1 0600
THF(M).FISA(NOBG) AV1 0601
fWTHCM)•St#(NOBG)           -                        AV1 0602
THNUCM>RAVNU(NOBG) AV1 0603
THNP(M)ISNP(NOAG) AV1 0604
7 14 NAkM J•sNA(NORG > AV1 0605'

803 DO 801 J•l,NOBG AV1 0606
TEMP1(J)•TEMP1(J)*ADEN(M>*(CAPA(J)•SNP(J)•SNA(J)) AV1 0607
¥EMP2(J)•tEMP,(J>*ADENCM)•FISA(J) AV1'0608
TEMP3(J)•TEMPJ(J)•ADEN(M)•STR(J) AV1 0609
TEMP4(J).TEMP4(J).ADEN(M)*FISA(J)*AVNU(J) Avl 0610
TEMF7(J}•TEHP)(J>•ADEN<M)•TOTINCJ) AV1 0611
TEMPR(J)•TEMPB(J)•ADEN(M)•TOTN2NCJ) AV1 0612
00 807 Jr•J,N0802 AV1 0613

807 TEMP$(J,JF)•TEMP5(J,J/,•ADEN(M)•SELT(J,JFl Avl 0614
DO 801 Jr•J,NOBG AV1 0615

801 TEMPS(J,JF)•TEMP6(J,J/)•ADENCM)•SINTRACJ,JF)                      AV1 0616
WRITE(6,526)NUCIOCM) AV1 0617

926 FORMAT(twl/35XABHAVERAGE IMICROSCOPIC CROSS SECTIONS FOR MATERIAL  AV1 0618
1A6//20*8MRESOLVED#%8HRESOLVEDJX10HUNRESOLVED2*10HUNRESOLVED#*5HTOTAV1 0619
24L7%5+TOTAL/1X5HCROUP2x7HE LOWER#XBHRES, CAP*XatHES, FIS#XSHRESi CAV1 0620
3APAXNHAES. FIS#X7HCAPTURESX/HE.IS&ION5X9ATRANSPORT5*2HNU3*9HINELASTAV1 0621
41C6X4HN•2N//) AV1 0622
WRITE(6,531)(K,CGB(K+1),RESCAP(K ),RESFiS(K ),SC(K ),SF(K  ),  AV1 0623

leAPACK 1.FISACK ),STR(K ),AVNUCK ),TOTIN(K),TOTN2NCK),K=l,NOBG)AV1 0624
WRITE(6,531)NOBG2,11•.0.,0..0.,0,•THC(M),THF(M),THTRCM),THNOCM),  AVi -0625

10.,0. AV1 0626

..



314

PRINT 1531 AV1 0627
-I.6.33....F O R M A T ( i M 8 5 H G R d UP 2-x 7 H F  L O W-E R 7 X 3 H N • P / k / A N . A L PH A 3*-i i A-A N I SE L ( J, J ) 77) --AVf- 6-2 8

PRINT 2531,1 K,CGB(K+1),SAPCK),SNACK),AVISEL(K),K=l,NOBG)•NOBG2,0,AV1 0629
1,THNP(M),THNACM),THTRCM) AV1 0630

2531 FORMAT(14.4Ei2.4) -- --- .      - -         . . "  Avt 0631

WRITE(6,527) AV1 0632

.5.2.7-FORMAT(141/39*43HINELASTIC SCATTERING-SIGMACK TO KF:), K, KF /)   AV1 0633
00 366 K=i,NOBG       '                                              AV1 0634
WRITE(6,522)(SINTRAC K,KF),K,KF,KF=K,NOBG),0.,K,NOBG2 AV1 0635

522 FORMAT(6(E12.4,2131)- AV1 0636

366 WRfTE(6,523) --= --  -= -      =  - -=-- - ---A-VI--0-6 37

523 FORMAT(lWO) AV1 0638
WRITE(6.1527) AV1 0639

-1527   FORRAT (i id.739* 4-11,EL-ASTIC- :SCATTER ING;, S I G 4 ACK-TO-KFT,    Ki-KF-  77- --   --lrlrlnprK
DO 1004 K=l,NORG AV1 0641
wRITE(6,522)(SELT(K,KF ),K,KF,KF=K.N0832) AV1 0642

1 0 0 4    W R I T E(6,5 2 3 j ------- -  -   -----    ---AVF 064T
IF(IOPT.LT.4) GO TO 3007 AV1 0644
PRINT 3008 AV1 0645

------DO 3009 K=i,NOBG----
- - ----- ----- - -- -   ------  AV10646

PRINT 522,(SlELT<K.KF),K.KF,KF=K,NOBG2) AV1 0647

3009 PRINT 523 AV1 0648
3008 FORMAT(1H135X•Pl ELASTIC SCATTERING-SIGMACK TO -KF),-K, KF*) --   AVI-0349
3007 IF(NPUN.LE.01 GO TO 3000 AV1 0650

PUNCH 3001, NUCID(M),N2NCM),ADEN<M) AV1 0651

)5Oi FORMAT (AM,16;Ei 2.5-)'   "    -           --   - ---- --- --  - - - ---AVI-UB-52-
PUNCH 3011,(CAPACK),FISACK),STR(K),AVNUCK),TOTINCK),TOTNZN(KJ, AV1 0653

1SNPCK),SNACK), AV1 0654
--- 1K=l,NOBG),THC(M),TRF(M)•THTH(M),THNUCM),0.,0.,TANPCM),THNACM)   -AVf-0-655

DO 3003 K=l,NOBG AV1 0656
3003 PUNCH 3004,(SELT(K,KF).KF•K,NO862) AV1 0657

Bd04 KORMAT(6E12,5) -'     -'  Avl 0655
DO 3005 K=l,NOBG AV1 0659

3005 FUNCH 3004,(SINTRACK,KF).KFIK,NOBG),0. AV1 0660

3500 IF(N2NCM)) 806, 806,11996 AV1 0661

11996 DO 996 K=l,NOBG AV1 0662
996 READ(4)(SINTRACK,KF),KFaK,NOBG) AV1 0663

DO 802 J=l.NOBG --    - - -A-Vl -0664

DO 802 JF=J,NOBG AV1 0665

802. TEMPS(J,JF)=TEMP6(J,JF)+2,•ADENCM)*SINTRA(J,JF) AV1 0666

WRITE(6.1.528) AV1    068 7

1528 FORMAT(lwl/39X37HN-2N SCATTERiNG-SIGMACK TO KF), K, KF /J AV1 0668

DO.1529 K=l,NOBG AV1 0669

W R I T E. (6, 52 2 ) (S I N 'r R *-(K-IKF-1-,R ,-KFikr=16'1 0131>,0-, 0 1(-.N0882 -       --  --- ------AYl--06'70-
1529 WRITE (6,523) AV1 0671

IF(NPUN,LE.0) GO TO 1000 Avl 0672

r: O    3 0 0 6    k=1,    O R G AV 1   -0-67 3

3006 PUNCH 3004,(SINTRACK,KF),KFIK,NOBG),0. AV1 0674

_80-6. JF(IOPT.LT.4.OR.NPUN.LE•u) GO TO 1000 AV1 0675
DO 3010-K=l,NORG -    -    -  --   -=  ---  -     --  ----   -  --  -----A-Vl-0375                     1

3019 PUNCH 3094,ANISEL(K)•(SlELTCK,KF),KF=K,NOBGZ) AV1 0677

1000 CONTINUE AV1 0678
IF(NTHRM.GT.0) GO TO 804 AV1 0679

TEMP1(NOBG2) TEMP1(AOBGJ AV1 0680

TEMP2(NORG2)=TEMP2(NOBG) Avi 0681

TEMP3(NCAG2)=TEMP3(NOBG) AV1 0682

-TEM-P4 1 N O R G 2)  2.TEMP3 (N O B G) AV1 0683

GO TO 805 Avl 0'6-8-4-

804 TEMPI(NOBG2):CTH+SNATH+SNPTH . AV1 0685

TEMP2(NORG2)=FTH AV1 0686

TEMP3(NORG2)=TRTH AV1 0687

TEMP4(MORG2)=GFTH                                                 AV1 0688
531 FORMAT(14,AE12.4,FM.4,2E12.4) AV1 0689

- 605 CALLTIMELAPS(20)-                              - -     - --   --    - - -  ----EV<-054
3011 FORMAT(6812•5/2E12.5) AV1 0691

IFDIVIDECHECK 610,611 AV1 0692

610 PRINT 612 Ayl 0693

612 FORMAT(1Hl• DVCK AVER1*) AV1 0694

611..RETURN -

AV1 0695
-  - -   - -- -     -   -    - ----AVI 0-595END             3
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C••••*••*••SEGMENT 3•*••****•****"******"**""********************""****"*
PROGRAM AGPONE BGP 0000
COMMON/0/ADEN(20),CCONC(20),COB(50),CTH,DELU,DELUN,E(71),EMAX, BGP 0001

1EMINiEPSABS,EPSINT.ERSTOT,FACA,FCONC(20),FTH,GFTH,HOMBRG(2100), BGP 0002.
2WOMCAP(2100),HOMFIS(2iho),IA,IDENT(12),IOPT,ISO(20),IYOS,JENDl, BGP 0003
3*MINS,KTi,KT2,KTJ,KT4,KT5,KTa,KT7,KTFLUX,LGIN(50),MTOT,NDELU, BQP 0004
4NELMO(20 ,NGEOM,NINT,NINTiR,NINTC,NJINT,NMAX,NMIC,NOBG,NOI,NPASS, BGP 0005
5NPUN; NRES, NSH2,NSORS .INTHRM,NUCID(20) 0 NUNRES ,RADC,RADP,RTBSQ, BQP 0006
6SERH<70),SNATH, SNPTH,TEMP(·20),TRTH                         BGP 0007
COMMON/4340/CAPA(50)•FISA(50),STR(50),FISNU(501,SELN(50,50}, BGP 0008

1SINEL(5n ,SN2N(5n).'PHIC(50),ADJ(50),SEL(50),R(3),8(3) BGP 0009
COMMON/FLXCOR/SHAPEC(70),SWAPES(2100>,STR3(50),IBSQ,BSQ,BSQ2,EPS  BGP 0010
DIMENSION ·SINTRA(56,501 BGP 0011
EQUIVALENCE (SINTRA(11,HOMBRO(1))                                   BGP 0012
NOBGloNORG•1 BGP 0013
STR3(NOBpl)00, BGP 0014
WRITE(6 .1005) BQP 0015

1005 PORMAT(lwl• AVERAGE MACROSCOPIC CROSS SECTIONS•//4XlH49*4 BGP 0016
1HE(J>12X5HSIGTR1OXSMSIGFISiOX6WSIGCAP9XBHNUSIGFISBX7HSIGINELiOXBHSBGP 0017
21GN2N/tH ) BGP 0018
WRITE(6 .1006)(K,CGBCK•1),STR(K),FISACK),CAPACK),FISNU(KI,SINEL(K)BGP 0019

BGP 0020l,SN2NCK)>Kal,NOBG)
WRITE(6 .1006) NOBG1,8.,STR(NOBGi),F1SA(NOBG1),CAPA(NOBG1), BGP 0021

IFISNU(NORGi),SINEL(NOBG1),SN2N(NOBG1) BGP 0022
1006 FORMAT(16,1P7E16,51 BGP 0023

WRITE(6 .1007) BGP 0024
1007 FORMAT(lw /10 /1H /• INELASTIC PLUS TWO TIMES N,2N SIGMACK TO KF)*BGP 0025

1//) BGP 0026
DO 1008 K=l,NOBG1 BGP 0027
WRITE(6 .1009)(SINTRACK,KF),K,KF,KFSK,NOBG1) BGP 0028

1009 FORMAT(5(E20,7.213}) BGP 0029
1008 WRITE(6 .1010) BGP 0030
1010 FORMAT(1HO) BGP 0031

WRITE(6 .1011)                                                    BGP 0032
1011 FORMAT(1H /1H /1H /• :ELASTICS SIGMA(K TO· KF)•//) BGP 0033

00 1012 691,NOBG1 BGP 0034
WRITE(6 .1009)(SECT(K,KF),K,KF,KF=K,NOBG1) BGP 0035

1012 WRITE(6 .1010) BGP 0036
WRITE(6 .1001) BGP 0037

1001 FORMAT(lw /1H /* ITERATION BUCKLING REAL KEFF KEFF ADJOINT*BGP 0038
1/1H ) BQP 0039
001K=l,NOBG BGP 0040
SEL(K) 0. BGP 0041
DO 1 KF=K,NOBG1 BGP 0042

1 SEL(K)=SEL(K)+SELT(K,KF) BGP 0043
SEL(NOBG15;0, BGP 0044
ITERgl BGP 0045

24 PINUS=O. BGP 0046
FINUSA=o, BGP 0047
DO 6 JCal,NOBG1 BGP 0048
JA=NOBG1=JC+1 BGP 0049
PSIC O•

BGP 0051
BGP 0050

PSIA90.
IF(JC.EQ.1) GO TO 5 BGP 0052
JF=JC.1 BGP 0053
JFA=JA+1 BGP 0054
DO 4 JCS=l,JF BGP 0055

4 PSIC=PSIC*PHIC(JCS)*(SELT(JCS,JC)*SINTRA(JCS,JC)) BGP 0056
00 14 JCA=JFA,NOBGi BGP 0057

14 PSIA=PSIA*ADJ(JCA)•(SELT(IJA,JCA)•SINTRA(JA,JCA)) BGP 0058
5 TEMIPSIC*STR3(JC> BGP 0059

TEMAFPSIA*FISNU(JA) BGP 0060
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TEMT=BSQ/(3,•STR(JC))•SINEL(,JC)•CAPA(JC)•FISA (JC •SNeN(JC>•· BGP 0061
1SEL (JC),S INTRACJC,JC),SECT (t JC*JC) BGP 0062
PHIC(JC)=TEM/TEMT BGP 0063
TEMTA=BSD/(3,*STR(JA·))+SLNEL(JA)•CAPA (JA )+FISA (JA)*SN2NC JA )* BGP 0064

1SEL(JA)=SINTRA(JA,JA)•SELT(JA,JA) BGP 0065
ADJ(JA):TEMA/TEMTA                                                  'BOP 0066

43 'FINUSA=FINUSA*STRJpJA)*ADJ(JA) BGP 0067
6 -FINUS=F·INUS•PHIC(JC)*FISNU(JC) BGP 0068

WRITE(6 .1002>. ITER,BSO,FINUS,'FINUSA                    '              BGP 0069
1002 -FORMAT (16, E16.5,2E£3.5) BGP 0070

ITERRITER+1 .BGP 0071
IF<IBSQ.EQ.·0) GO TO :50 · BGP 0072
*F(ABSF(FINUS-1.>•EPSB50,50,52 BGP 0073

52 IF(ITER,2)152,152,53 BGP 0074
152 'R(1)0FINUSol, BGP 0075

8(1)=BSQ                                                          BGP 0076
BSQ=ASQ2 BGP 0077
GO.'TO 24 BGP 0078

53 IFCITER.3)153,153,54                                -              BGP 0079
153 ·R(2)=FINUS•1, BGP 0080

BQP 00818(2)9BSQ2
BSQ=8(1)•(8(2)-8(1))*R(1)/(R(1),R(2)) ·BGP 0082.

·GO '70 24 ,BGP 0083
,54 IF(ITER•4)154,154,55 BGP 0084
154 R(3>=FINUS-1, BGP 0085

8(3)=BSQ BGP 0086
:60 '70 56 BGP 0087

;55-R(1)PR(2) BGP 0088
R(2)PR(3) BQP 0089
'R(3)FFINUS•1, BGP 0090
18(1)48(21 BGP 0091
8(2)98(3) BGP 0092
8(3)MBSQ BGP 0093

56 BSQ•8(1)*R(1)*((8(1)-8(2))•(R(2)*R(3)•R(l))/((Ril)•R(3))* BGP 0094
1(R(i).R(9) ))•R(2)*(8('P>-8(3))/((R(t),R(31)•(R('2)8R(3)) ) ) BGP 0095

QO TO 24, BQP 0096
50. WRITE(6 ,537) BGP 0097

·537 'FORMAT(tH /1H /* GROUP .LOWER ENERGY FLUX ADJOINT FLUX*/BGP 0098
11 H ) BGP 0099
;WRITE (6 ,536) (I,CGBit*1>,PHIC(I),ADJ(I),1 1,NOBG),NOBG1,0,9 BQP 0100
1PHIC(NOBG1),ADJ(NOBG1) BGP 0101

536 'PORMAT(15,E16.5,2E13.5) BGP 0102
IFDIVIDECHECK 45,46 BGP 0103

45 WRITE(6 .47) BGP 0104
47 FORMAT(l 11• 'DVCK 'BGPONE*) BGP 0105
46 RETURN BGP 0106

END BGP 0107
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APPE NDIX  G

Listing of Library Code

C•***•**•**MC*•2 LIBRARY WRITING PROGRAM•****•***•*****•********•****•**********
'PROGRAMLYB9

L 8 0001
L-B 0000

DIMENSIONLFAC(1000),GFAC(1000),EN(1000),GAMGAM(1000),
1GAMN(1000),GAF(1000)•ABUNDI(1000),FMASS(1000),SIGO(1000), L 8 0002
2ZETAP(1000),AFAC(1000}..GAMT(1000),NUT(2,4) L  .8..0.003

'DIMENSIONJST(2) L 8 0004
'DIMENSION AMU(2,4),GF(25.'2.4),ABUN(4) L B 0005
'DIMENSION NPT(1),ES(25,1),GNO(25,2,4),GA(2,4),G(2,4),D(2,41 L 8_0006
DIMENSIONILIST(100) L: 8 0007
.COMMONLFAC,GFAC,EN,GAMGAM,GAMN,GAF,ABUNDI,FMASS,SIGO,ZETAP,AFAC, L 8 0008

1GAMT,FIN(1400).SIGIN(1400).GF,ES,NIR(lnn),KT(ino) L 8 0009
DIMENSIONDUMMY(25200) 6 8 0010
EQUIVALENCE(LFAC(1>,DUMMY(13) .6 8 0011
WRITEOUTPUTTAPF6,350 L B 0012

,350 FORMAT(1H12X20HMC**2.LIBRARY TAPE 9) L 8 0013
READ 351,NOMAT L B 0014
READ(7,3351)(ILIST(I),1=l,NOMAT) L     B     0 0.1 5

WRITE(6,3352)(ILIST(I),I=l,NOMAT) .L 8 0016
3352 FORMAT(1Hl- -THE 'FOLLOWING MATERIALS ARE ON TAPE*// L 8 0017

1( 7 H *•****A6,6H***•**)) L 8 0018
WRITE(9)NOMAT ,(ILIST(I),1=1,NOMAT) .LIB 0019

3351 FORMAT(12A6) LIB 0020
-351-FORMAT(1216) LIB 0021
;352-FORMAT(16) LIB 0022

;WRITE (6,1000) 6 8 0023
1000 -FORMAT(1Hl* L 8 0024

CRESONANCE DATA•) .L.8 0025
'00430MAT=i,NOMAT L 8 0026
'READINPUTTAPE7,300.NID. IWR,IWF,NOI,SIGPM,XI,AO,Al,A2 ,A3 L 8 0027
READ(7,220)NUN, IFI,IS,ISK,(ABUN(1),1=1,IS) L B 0028

220 -FORMAT(4112/(6E12.5)) .L 8 0029
WRITE(9)NID, IWR,ISK L 8 0030
WRITE(9)   NUN, IFI,IS, (ABUNCI),1=1,IS) L 8 0031
WRITE(6,1311)NID 6 8 0032

1311 'FORMAT(1Hl* NUCLIDE.IDENT. NO, •A6) L 8 0033
WRITE(6.311) NUN, IFI ,IS,(ABUNCI),I=lils) .4 8 0034

311 FORMAT(1H /1H /* UNRESOLVED CALCULATION •I 3//*: FUSSILE *13*  NO, OL .8 0035
lF ISOTOPES= *I3//* ABUNDANCE=*4E15,5/) L 8 0036

300 'FORMAT(6*,A6,3112,/(6E12.·5)) .L 8 0037
IF(NUN)600,600,601 L.8 0038

601 0020 It=l, IS .4 8 0039
READ(7,310)LST,NPT(1),AAA, (JST(l),Ist•LST) L. 8 0040

·310 FORMAT(2112,E12.5/(4112)) L: 8 0041
,327 WRITE(9)LST,AAA, (JST(t),NPT(11,191,LST) 1 8 0042

WRITE(6,314)LST,AAA, (,JST( 1),NPT(1),1=1,6ST) L 8 0043
314 'FORMAT(9HOL VALUESI2,5X,9H P FACTORE12,5//(9H J VALUES12,16, L B 0044

19H E POINTS/)) L.8 0045
NP;NPT(1) 6.8 0046
READ (7,353)(ES(NL,1 ),NLgliNP) 4.8 0047
WRITE(6,312)(ES(NL,1 ),NL,leNP) C.8 0048

312 FORMAT(14H ENERGY POINTS/(6815,5)) L 8 0049
DO602LS=l,LST L B 0050
WRITE(9) (ES(NL•.1 ),NLmliNP) L    B... 0.0 9 1_

JV=JST(LS) 4 8 0052
00602JS l,JV L 8 0053

1353 FORMAT(4E12.5,112) L   8    0059.

READ(7,1353)GA(LS,JS),G(LS,JS),D(LS,JS),AMU(LS,JS),NUT(LS,JS) L 8 0055
WRITE(6,313)LS,JS,GA(LS,JS),G(LS,JS),DILS,JS),AMUCLS,JS), L 8 0056

1NUT(LS,JS) L 8 0057
WRITE(9) GA (LS,JS ),NUT (LS ; JS J, G(LS,JS),D(LS,JS),AMU(LS,JS) L 8 0058

313 FORMAT(JHOL=13,3H J=13,4H GG=E12,5,3H G=E12,5,34 D=E12.5, L 8 0059
14H MU=E12.5,4H NU=I2) L.8 0060
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READ(7,353)(GNO(NL,LS,JS),NL=l,NP) L B 0061
WRITE(6.203)(GNO(NL,LS,JS),NLal,NP) L B 0062

203 FORMAT(* NEUTRON WIDTHS•/(8E15,5)) L B 0063
IFCIFI) 202,202,21                                                  6 8 0064

21 READ (7,353).(GF(NL.LS.JS),NL=l,NP) 6 8 0065
WRITE(6,399),(GF(NL,LS,JS),NL=l,NP) .L B 0066
GO TO 22  .                                                            4.8 0067

'202 DO 204 NL=l,NP                                          L.8 0068
204 GF(NL,LS,JS)=0. L B 0069
:22 WRITE(9)(GF(NL,LS,JS),GNO(NL,LS,JS),NLSt,NP)                       L 8 0070
399 FORMAT(* FISSION WIDTHS-/(8215.51) 1 8 0071
602 CONTINUE                                                             6 8 0072
20 CONTINUE     ·                                                       L B 0073

600 MAXRES=O                                                       ·     L e 0074
ilpol L 8 0075
IF(IWR-1)401,400,400 L.8 0076

401 WRITE(9)SIGPM.XI L B 0077
353 FORMAT(6E12,5)                                                    6 8 0078

WRITEOUTPUTTAPE6,306 L 8 0079
3n6 FORMAT(1H17*4H NIDlnXQHIWR9*3HIWF8*6HMA*RES7%5HSIGPM10*4HMASS/) 6 8 0080

WRITEOUTPUTTAPE6,304.NID, IWR,IWF,MAXRES,SIGPM,XI                   L 8 0081
304 FORMAT(9X,A6,19,112,113,E17,4,E14,4) 6 8 0082

GOTO430 L 8 0083
400 '00416INst,Not L 8 0084

READINPUTTAPE/,301•NRGYS,iMASSI,ABUND L B 0085
301'FORMAT(2 6.E12.4,                                                   L 8 0086

MAXRES=MAXRES•NAGYS                                                 6 8 0087
READINPUTTAPE/,302, (LFACOJ),GFAC(J),EN(J),GAMGAM(J), L 8 0088
iGAMN(J).RAF(J).J=JP,MAXRES) L 8 0089
00419J=JP,MAXRES 4 8 0090
FMASS(J)=MASSI 6 8 0091
ABUNDI('J)¤ABUND L 9 0092

419 .CONTINUE .4 8 0093
302 -FORMAT(16,5E12.4) L 8 0094

IJPgJP*NRGYS 6 8 0095
416'CONTINUE                                          ·                  6 8 0096

IF(MAXRESel)420,420,435 L 8 0097
435 MAXMIlgMAXRES.1 6 8 0098

00415Jml,MAXM11 L 8 0099
:JP 1 0 J+ 1 L.8 0100
00417KoJPl,MAXRES L.8 0101
IF(EN(J),ENCK))417,417,418 6.8 0102

418 CEMt=LFAC(J) L 8 0103
TEM2=GFAC(J) L 8 0104
TEM3¤EN(J) L 8 0105
TEM4=GAMGAM(J) 6-8 0106
TEM5¤GAMN(J) L 8 0107
TEM6=GAF(J) 6 8 0108
TEM7=FMASS(J) L 8 0109
TEM8=ABUNDI(J) L 8 0110
LFAC(J)=LFACCK) 4 8 0111
GFAC(J)=GFACCK) L B 0112
EN(J)=ENCK) 6 8 0113
GAMGAM(J)=GAMGAM(K)                ·         ·                        L B 0114

». GAMN(J)=GAMN(K) C B 0115
GAF(J)=GAFCK)                                                     L 8 0116
FMASS(J)=FMASS(K) L 8 0117
ABUNDI(J)=ABUNDICK) L 8 0118
LFACCK)=LEM1 4 8 0119
GFACCK)=TEM2 L 8 0120

·EN(K)=TEMJ L 8 0121
GAMGAM(K)=TEM4 L„8 0122
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GAMN(K)=TEM5 A 8 0123
GAFCK)=TFM6 LB 0124
FMASS(K)=TEM7 6 8 0125
ABUNDICK)=TEMS L 8 0126

417'CONTINUE                  ·                                          L. 8 0127
415 CONTINUE L 8 0128
420 CONTINUE L.8 0129

WRITE(9)MAXRES.SIGPM,XI,AO,Al,A2*A3 L   _B..0130

WRITEOUTPUTTAPE6,306 L.8 0131
WRITEOUTPUTTAPE6,304,NID.IWR,IWF,MAXRES,SIGPM,XI L 8 0132
WRITEOUTPUTTAPF6,T05 LIB 0133

305 FORMAT(15HORESONANCE DATA//3X*J*9XlHG11*6HEN(EV)7X6HGAMGAMBX4HGAMNLIB 0134
111XJWGAFlOX5HABUND9*4HMASS) L 8 0135
WRITEOUTPUTTAPF6,307,(J,GFAC(J),EN(J),GAMGAM(J), L.8_0136

lGAMN(J),GAF(J),ABUNDI(J),FMASS(J),Jit,MAXRES) 4.8 0137
307 FORMAT(1H /(1H 13,7E14.3)) L 8 0138

00421J=1.MAXRES 1 8 0139
GAMT(J)=GAMGAM(J)+GAMN(J)•GAF(J) L 8 0140
CORLCM=((FMASS(J)+1,)/FMASS(J))**2 L 8 0141
SIGO(J)92.60368•6*GFAC(J)*GAMN(J)*CORLCM/(GAMT(J)*ABSF(EN(J))) 4 8 0142
ZETAP(J)=GAMT(J)-SORTF(FMASS(J)/(ABSF(EN(J))•3,44672E•41) L. 8 0143

421 AFAC(J)=SQRTF(SIGPM•SIGO(·J)*GFAC(J)*GAMN(J)/GAMT(J)) LIB 0144
WRITETAPEQ,(EN(J),IFAM(J),SIGO(J),ZETAP(J),ABUNDI(J), L.8 0145

1AFAC(J),GAMT(J),GAMGAM(J),GAF(J),J=l,MAXRES) L 8 0146
430 CONTINUE 4 8 0147

ENDFil.Eg L B 0148
WRITE(6,1001) 6 8 0149

1001 FORMAT(lwl* L 8 0150
1SMOOTH DATA•) L 8 0151
007NM=l,NOMAT L 8 0152
CALL MERGE 6 8 0153

7 CONTINUF L 8 0154
ENDFILE9 L 8 0155
WRITE (6,1002) 6 8 0156

1002 FORMAT(1Ht• L B 0157
lINELASTIC AND N,2N DATA•) 6 8 0158
0012121*t,NOMAT L 8 0159
READ(7,354),ID,NLEVLS,NSTATINTWON,AMASS,ESTAT,THRESH 4 8 0160
LEVLS=NLEVLS 6.8 0161

354 FORMAT(AS,316/3E12.5) 6 8 0162
WRITETAPE9, ID,LEVLS,NSTAT,AMASS,ESTAT ,NTWON,THRESH 4 8 0163
WRITE(6,357),ID,NLEVLS,NSTAT,NTWON,AMASS,ESTAT,THRESH 6 8 0164

357 FORMAT(1Hl•MATERIAL I,D, •A6,•  NO, OF LEVELS•*16,•  NSTAT*13,*  NL.8 0165
1TWON•13,//• MASSa*E14,5** STATISTICAL THRESHOLD ENERGY••E14.5,- L: 8 0166
2N.2N THRESHOLD ENERGY•*E14.5/) L:8 0167
IF(NLEVLS)112,112,13 L 8 0168

13 0011J=l,LEVLS L 8 0169
NS100 L 8 0170
READ(7,1358)IR,EGAM 6.8 0171

1358 FORMAT(112,E12.5) L.8 0172
READ(7,351)(NIR(L),KT(L),691, IR) 6 8 0173
DO 700 L=l,IR 6 8 0174

700 NS1gNS1*NIR(L} L 8 0175
WRITE(9)IR,EGAM, (NIR(l),KT(L),Lil,IR) L 8 0176
WRITE(6,359)J,NSt,IR•EGAM L B 0177

358 FORMAT(112,E12.5.112) 6.8 0178
359 FORMAT(lw /* LEVEL NO,*14,• NO, OF POINTS••14,•  NO, OF INTERPOLATL 8 0179

1!ON RANGES=•14.* EGAMH*E14,5/) 6 8 0180
WRITE(6.702)(L,NIR(L).KT(L),L,1, IR) L.8 0181
READINPUTTAPE7,360,(EINCK),SIGINCK),K=t,NSl) L.8 0182

360 FORMAT(6E12,5) 6 8 0183
WRITETAPE9,(EINCK),SIGIN(K),K=l,NSt) 6 8 0184
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WRITEOUTPUTTAPEB,361,(EINCK),SIGINCK),K=l,NSX) LIB 0185
361 FORMAT(lM /(6F2n,8)) LIB 0186
11 CONTINUE LIB 0187

112 WRITE (6,1003) LIB 0188
1003 FORMAT(1H /1H /1H /1H *STATISTICAL REGION DATA*) LI 8 0189

READ(7,351)1Rl,IR2.IRJ LIB 0190
WRITE(6,3511)IRl,IR2•IR3 LIB 0191

3511 FORMAT(16 /* TR1=*13,• IR29•13,* IR3=•13//) -LIB 0192
IF(NSTAT)12,12,14 l. Ie 0193

14 NST=O LIB 0194
AFAn(7.351)(NTR(L).KTIL),L=l.IRl) ..   LIB 0195
DO 701 L=l,IRl                                                     LIB 0196

701 NST=NST+NIR(L) LIB 0197
RFAn(7.:tbo)(EINCK).SIGINCK),K=l,NST)  '                   LIB 0198
WRITE(6,702)(L,NIR(L),KT(L),L*l,1Rl) LIB 0199

702 FORMAT(1H /* INTERPOLATION RANGE NO. OF POINTS: INTERPOLATION RLIB 0200
1 ULF*/jH /(110,119.118,) LIB 0201
WRITE(9)1Rl, (NIR(L),KT(L),L=l,IRIJ                                LIB 0202
WRITE(6,3611)(EIN(K),SIGIN(K),Kgl,NST) LIB 0203

3611 FORMAT(l HOSAXAoHINFLASTIC NUCLEAR TEMPERATURES//(1H 6E20.8)) LIB 0204
WRITETAPE9,(EIN(K),SIGINCK),K=l,NST) LIB 0205
NSD=0 LIB 0206
RFAI)(7.351 )(NIR(L).KTAL),L=l, IR21 LIB 0207
DO 703 L=l,IR2                                                    LIB 0208

703 NSD=NSD*NIR(L) LIB 0209
RFAD (7,3An)(EYNCK).SIGIN(K),K=l,NSD) ...LIB 0210
WRITE(6,702)(L,NIR(L),KT(L),L=l,IR2) LIB 0211
WRITE(9)!R2,(NIR(L)'KT(L),L*l,IR2) LIB 0212
WRITFTAPFO.(FINCK).SIGIN(K),K,1,NSD) .  LIB 0213
WRITE(6,3612)(EIN(K),SIGIN(K),Kil,NSD) LIB 0214

3612 FORMAT(1HO40X35HUNRESOLVED INELASTIC CROSS SECTIONS//(1H 6E20,8)) LIB 0215
12 CONTINUE L.IB. 0216

IF(NTWON.EQ.0)GOT01212                                            LIB 0217
NS2NsO LIB 0218
READ(7,351)(NIR(L),KT(L),L=l,IRJ) LIB.0219
DO 704 L=l,IR3 LIB 0220

704 NS2N=NS2N+NIR(L) LIB 0221
READ (7,360)(EINCK),SIGINCK).K=l,NS2N) LIB 0222
WRITE(6,702)(L,NIR(L),KT(L),L=l,IR31 LIB 0223
WRITE(9)TR3,(NIR(L),KT(L),Lol,IR31 LIB 0224
WRITE(6,3613)(EIN(K),SIGIN(K),K=l,NS2N) LIB 0225

3613 FORMAT(14050X25HN-2N NUCLEAR TEMPERATURES//(1H 6E20.8)) LIB 0226
WRITE(9) (EINCK),SIGINCK),K=l,NS2N) LIB 0227

1212 CONTINUE LIB 0228
ENDFILE9 LIB 0229
WRITE(6,1004) LIB 0230

1004 FORMAT(lwl* LIB 0231
1FISSION SPECTRA•) LIB 0232
READ(7,351)NREC LIB 0233
WRITE(9)NREC LIB 0234
WRITE(6,4352)NREC LIB 0235

4352 FORMAT(1wlI6•* SOURCE SPECTRAI) L 18 0236
00370Mml,NREC LIB 0237
READ(7,371)1,BETA,ALPHA,TAU     '                                 LIB 0238
WRITE(9)!,BETA.ALPHA,TAU LIB 0239

371 FORMAT(16,6X,5E12.5) LIB 0240
WRITE(6,3371)1.BETA,ALPHA,TAU           '                           LIB 0241

3371 FORMAT(1HO- SOURCE IDENT,*I3,* BETA=•E12.5,* ALPHA=* · LIB 0242
1.E 12.5,• TAU=•E12.5                                              LIB 0243

370 CONTINUE                   '                                       LIB 0244
ENDFILE9 LIB 0245
R E W 1-ND 9                                                                                                                                                                                                             L I B    0 2 4 6
STOP LIB 0247
END LIB 0948
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SUBROUTINE 'MERGE MRG 0000
DIMENSION-EN(5500).:SIG(5500),INS(8),NSI100),KMOD€100),IFMT(92   · MRG 0001
COMMON :EN,SIG,NS,KMOD MRG 0002
READ ·201,MATNO MRG 0003

201 FORMAT(A6)                                                        MAG 0004
202 FORMAT(6X,16,9A6)

MRG 0006
MRG 0005

READ 353,EMUO,AO,Al,A2,A3,XI
353 FORMAT(6F12.5) MRG 0007

READ 203,(INS(K),K=1,8)               '                             MRG 0008
203 FORMAT(1216) ,MAG 0009

WRITE(9) MATNO.(INS(K).K=1.8),EMUO.AO.At.A2,AJ.Xl MAG onto
PRINT 355,MATNO, (INS(K),Kil,8),EMUO,AO,Al,A2,AJ,XI MRG 0011

355 FORMAT(tw13** MATERIAL ID, IS  *-A6//8110//• MU BAR *513•5 // MRG·0012
fAX-COFFFYZIENTS FOR NU BAR EXPANSION ARP•4614,5//3**Xl•*El4„5) .MRG 0013
DO 63 Kll,8 MRG 0014
NTOTRO MAG 0015
RFAn 9n?,NC,(TFMTCT).19179)            '              ·            MAG 0016
IR=INS(K) MRG 0017
IF(IR.EQ,0) IR,1.                                         '        MAG 0018
READ 203,(NECT,*RMnD(t)•E.1,1R) MAG 0010
DO 4 I=l,IR MRG ,0020

4 NTOT=NTOT•NS(1) MRG 0021
IFeNTOT).Ao.69,14 MRG 0022

15 READ IFMT,(EN(J),SLGOJ),Jil,NTOT) tMRG 0023
11(NC) 69,69,7 MRG 0024·

7 nn 18 J=1•'NTOT                                          MAG 0025
16 EN(·J)=EN(J)*1;E-6                                       MAG 0026
69' WRITE(9) (NS(I),KMOD(I)#181#IR) MRG 0027

IFLNTOT).63.61,64                                                   MAG 0098
64 WRITE(9) (ENCJ),SIG(J),J=l,NTOT) MAG 0029

PRINT 205,K, IR,NTOT MRG 0030
205 FORMAT(lwn* REACTION TYPE ,*13,*   NO·. OF- INTERPOLATION RANGES•*14, MRG 0031

1•  NO, OF POINTS=*16//* DNTERPOLATION RANGE NO, OF POINTS   INTEMRG 0032
2RPOLATION RULE• H ) MRG 0033·
PRINT 2nA.(I.Ns(I).KMan(I).1=1. IR) MRG 0034

206 FORMAT(110,119,118) MRG 0035
PRINT 207,(ENCJ),SIG(J)#'Jal,NTOT)                          MAG 0036

207 FORMAT(lw'/(6220.8)) MRG 0037
63 CONTINUE MRG 0038

END MRG 0039

\
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APPENDIX H

Listing of W Table Code

C•****•*•*PROGRAM TO GENERATE THE W TABLE•***•***********•**********************
PROGRAM WI TR WIR 0000
DIMENSI'ON X(62),Y(62),RW062,62),AIMW(62,62) WLB 0001
10 9'1                                                            WLB 0003

WLB 0002
Yn=e,1

WLB 0004DX=,1
DY=,1                                                             WLB 0005',
NX=62                                                             Wle 0006
NY=62 wle 0007
Y(1)8YO wLB 0008
NX1=NX•,1 WIA 0009
NYl=NY-1 wle 0010
DO 2 1=l,NYl wLB 0011

2 Y(I*1)=Yn*I*DY WEB 0012
X(1)=XO WLB 0013
DO 3 Iml,NX1 wLB 0014

3 *(I+1)=Xn*I•DX                                                  ·  WLB 0015
DO 4 1 l,NX WLB 0016
DO 4 J l,NY WLB 0017
XI=X(I) WLB 0018
YJ=Y(J) WLB 0019
CALL W(XI;YJ,RWT,AIMT)                                  WLe 0020
RW(I,J)PRWT                         ·                             WLB 0021

4 AIMW(I,J)=AIMT WLB 0022
WRITE(9)((RW(I,J),I 1,62),Jgl,62) WLB 0023
WRITE(9) C (AIMW(I,J),I•1,62)i'Jgt,62) WLB 0024
REWIND,9                                                          WLB 0025

8 STOP WLB 0026
END WLB 0027

SUBROUT INEW ( REZ, A IM1•·REW.A IMW J W        0000
REW=O. W   0001
AIMWOO, W   0002
AIMZIABS (AIM1) w   0003
IF(REZ+AIMZ)2002,2001.2002 W   0004

2001 REWml, W   0005
AIMWOO• W   0006
RETURN w   0007

2002 CONTINUE w   0008
27 ·R2=REZ*REZ w   0009.

A12=AIMZ•AIMZ W   0010
ABREZ=ABS (REZ) W   0011
IF(ABREZ•1,25*AIMZ-5.0)102,102,100 W   0012

too TF(ABREZ•1.1•AIMZ-6.61117,1i7,116 w   0013
101 IF(ABREZ•1.43333*AIMZ,4,3)119,119,118 W   0014
102 IFCARREZ•1.863636*AIMZ-4.1)111,111,104 W   0015
in3 IFCATMZel,5)110,12n,12n             '.W.-..„0016
104 IF(AIMZml,4)115,115,101 W   0017
105 IF(ABREZ+1.07317•AIMZ34,4)119,119,118 W   0018
inA TF(ABRF7.297)127,128,128 W   0019
107 IF(ABREZ.3.1)106,108,108 W   0020
108 IF(ABREZ•3,4)129,130,130 w   0021
109 TF(R2+1.18*AI2.5.76)103,107,107 W   0022
110 IF(R201,7227*AI2.4.41)125,126,126 W   0023
111 IF(R2+1.71*AI2.2,89)113,109,109 W   0024
112 YF(R2+1.69*AI2•1.69)123,124,124 W   0025

113 IF(R2+2,0408*A12,1.0)114,112..112 w   0026
114 IF(R2*1.5625*A120.25)121,122,122 w   0027
115 TFCARREZ•1.43333*AIMZ,4.3)120,120,105 W   0028

116 NMAXpl w   0029
GO TO 15 W   0030

117 NMAXp2 w   0031
GO TO 15 W   0032

118 NMAX83 W   0033
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GO TO 15 W   0034
119 NMAX=4 w   0035

GO TO 15 w   0036
120 NMAX=6 W   0037

GO TO 15 W   0038
121 NMAX=2 w   0039

GO TO 20 W   0040
122'NMAX=3 W   0041

GO TO 20 W   0042
123 NMAX=4 W   0043

GO TO 20 W   0044
124 NMAXP5 W   0045

GO TO 20 W   0046
125 NMAX=6 , W   0047

GO TO 20 W   0048
126 NMAX97 W   0049

GO TO 20 W   0050
127 NMAX=8 W   0051

GO TO 20 w   0052
128 NMAX=9 W   0053

GO TO 20 w   0054
129 NMA*910                                                            w   0055

GO TO 20 W   0056
130 'NMAX.11 W   0057
20 KW=2 W   0058

AIMZ=AIM1 W   0059
GOT0200 W   0060

15 KW=1 w   0061
I F( Al M l )2 0 0 0,1 5 0, 1 5 0 -·.··  ·---     ' w   0062

2000 'KW=2 W   On63
AIMZPAIMI W   0064
GOT0200 W   0065

C'WA IS OBTAINED FROM ASYMIOTIC SERIES w   0066
150 RV=2,•(R2-A 12) W   0067

AK=4,*REZ•AIMZ W   0068
EL=AK                                                              w   n069
H=Op w   0070
8=0. w   0071
A=0. W   0072
TEMPM=0. W   0073
TEMEL=0. W   0074
G=1• W   0075
CO-1,1283792*AIMZ W   0076
Dsl.1283792•REZ W   0077
AM=RV-1, W .   0078

AAK=1, W   0079
K=0 w   0080

11 AJTEMP=2.•AAK w  .0.081

TEMP4=(1,•AJTEMP *AJTEMP W   0082
AJP=RV-(4.*AAK•1,) W   0083
GOT040 W  .a084

41 AAK•AAK*i. W   0085
K=K+1 W   0086
PR=REW W   0087
PI AIMW W   0088

12 AMAGN=TEMPM**2+TEMEL-•2 W   0089
RFW=(TEMPA•TEMPM*TFMPn•TEMFL)/AMAGN w   n090
AIMW=(TEMPM*TEMPD-TEMEL-TEMPC)/AMAGN W   0091
IF(ABS CREW•PR)mi,E-6)665,11,11 W   0092

665 IFCARS (AIMW•PI):1.E-6)65,11.11 W   0093
65 RETURN w   0094

C WT IS OBTAINED FROM TAYLOR SERIES W   0095
200 TEMPl=R2*AI2 W   0096.

TEMP2=2.*TEMPl•TEMPl w   0097
AJ -(R2,412}/TEMP2 W   0098
AK=2.*REZ•AIMZ/TEMP2 W   0099

W   0100C=0,
W   01018=0,

AJSIG=0, W   0102
D=0, W   0103

i
'
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JSIG=O W   0104
GOO, W   0105
H=O, w   0106
EL=0, w   0107
Asl, w   0108
AM¤1, W   0109
SIGP•1.5 W   0110
EXPON=EXP (TEMP2•AJ) W   0111
EXPCIEXPON*COS (TEMP2*AK) w   0112
EXPS,-EXPON•SIN (TEMP2*AK) w   0113
SIG2P=2.*SIGP W   0114

4 AJ4SIG=4,•AJSIG w   0115
AJ4SM1=AJ#SIQ-1, w   0116
TEMPJ=1,/(AJASMt-(AJ451G*3,)) w   0117
TT4=SIG2P*(20*AJSIG-1,) w   0118
TEMP4=TT#/(AJ4SMi•(AJ4SIG*1,)*(AJ4SIG•3,)*AJASM1) W   0119
AJP=AJ+TEMP3 W   0120
GOT040 W   0121

42 AJSIG=AJSIG+1. W   0122
JSIGRJSIG+1 w   0123

6.  T·EMP7= ( AM•AM•ECFEL)*i /7724539 -- . - -   --  -.--..  w..   0-i:24
REF=(AIMZ*(C•AM+D*EL).REZ•(AM*D•C*EL))/ w  '0125

1TEMP7/TEMPl w   0126
A IMFo'(AIMZ•(AM*DMC•EL)*REZ*(C* AM•0*EL) w   0127

11/TEMP//TFMPl w   0128
PR=REW W   0129
PlgAIMW                                                      '     w   0130
REW=EXPC.REF W   0131
AIMW=EXPS-AIMF                                                    W   0132
IF(ABS CREW•PR)-1,E•6)664,7,7 W   0133

664 1FCABS (AIMW•,PY)=1.E-6)64.7,7 .. w.   0134
64 RETURN W   0135
7 SIG2P=2.-AJSIG                                "                   w   0136

GOTO4 w .  0137
40 TEMPC=AJP•C•TEMP#*A•AK•D W   0138

TEMPD=AJP•D•TEMP4*8+AK*C W   0139
TFMFI·=AJP*EL+TFMP4*H+AK*AM w._  0140
TEMPM=AJP•AM•TEMP#*G-AK*EL w   0141
A=C                    -                                           w   0142
R:n                                                                W   0143
GIAM W   0144
H=EL W   0145
C=TEMPC W   0146
D=TEMPD W   0147
AM:TEMPM                                                          W   0148
EL=TEMEL w   0149
IF(ABS (TEMPM)+ABS (TEMEL)•1,0E15)49,43,43 W   0150

43 Cal,OE-15•C                                                        w   0151
0=1.OE-15*0 w   0152
AM=l,OEe15•AM W   0153
EL=l,OE•15•EL w   0154
TEMPC=1.nE-15*TEMPC W.   0155
TEMPD=1,08 15*TEMPD W   0156
TEMPM=l,OE 15•TEMPM W   0157
TEMEL=1.OE•15•TEMEL W   0158
GOT050                                                 ·           W   0159

49 IFCABS (TEMPM)*ABS (TEMEL)-1.OE•15)44,44.50                       w   0160
44 C=1.OE15*C                                                         W   0161

D=l,OE15*D    ·                      ·                              w   0162
AM=1,0E15*AM W   0163
EL=1.0E15•EL W   0164
TEMPC=l,OE15•TEMPC W   0165
TEMPD=l,OE15*TEMPD W   0166
TEMPM=1.nF15•TEMPM w   0167
TEMEL=1,0615*TEMEL W   0168

50 GO TO(41,42.12345),KW W   0169
12345 RETURN W   0170

END W   0171
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APPENDIX I

Timing Considerations

For this timing comparison, the MC2 calculation has been divided
into four broad categories: (1) capture and fission resonance cross sec-
tions, (2) nonresonant fine-group cross sections, (3) the Legendre treat-
ment and fundamental-mode spectrum,  and (4) evaluation of broad- group
cross sections. Timing considerations for these categories are given in
Table XIII.  The four categories have been broken down into calculational
areas.  The time in seconds is listed for each area in the category.  The
total time listed for each category includes the time for each area in the
category plus any overhead, e.g., subroutine linkage time, printout time,
etc. The times listed are for'a typical large oxide fast-reactor run using
three different options:  as an all-fine-group Pl problem, as an ultrafine-
group Pl problem, and as an ultrafine-group consistent Bl problem.  The
problems contained iron, sodium, oxygen, Pu240, UB; pu239, and fission
products. The fine-group problem consisted of 47 fine groups, the ultra-
fine problems, 1410 ultrafine groups.  For the ultrafine-group calculations,
iron, sodium, and oxygen were treated as Legendre materials.

TABLE XIII. Timing Considerations

Consistent
Pl Fine- Pl Ultrafine- 81 Ultrafine-

Program group Problem group Problem group Problem

Time, sec Time, sec Time, sec

Category Area Area Category Area Category Area Category

Capture and Unresolved Resonant Cross Sections 136 724 (87%1 136 959 (55%) 136 959 (52%)

Fission Resonance Resolved Resonant Cross Sections 574 666 666

Cross Sections Resolved Resonant Cross-section.
Reordering                                 14 157 157

Nonresonant as' U' Oinel, Of, Oc, On,2n· Oil,p, 1                 45            45  (5961             45            45  (216)            45            45  IN

Fine-group an,a, Oinel matrix, On,2n matrix   f
Cross Sections

Legendre Treatment Legendre Data Tape Buffering                     -             3 (1%) 113 532 (31%) 113 613 (3496)

and Fundamental- Fundamental-mode Spectrum
mode Spectrum ' First Iteration                            <1 218 261

Subsequent Iterations                     <1                         15                         23
Ultrafine-group Elastic Scattering

Cross-section Reordering                   - 186 216

Broad-group Microscopic Broad-group Cross-section

Cross Sections Preparation (Excluding Inelastic)              10         57 (7%) 152 199 (12%) 163 210 (12%)

Microscopic Broad-group Inelastic
Cross-section Preparation                 47                       47                       47

Twenty-five unresolved resonance energy points were used for
pu240, four for U238, and 25 for Pu239.  Of the total time in the unresolved
resonant calculation, 23 sec (17%) was for Pu240,4 sec (3%) for U238, and
109 sec (80%) for Pu239.  For each energy point, 10 values are used for
the neutron-width distribution and five values for the fission-width dis-
tribution.  For the cases shown, 250 evaluations of <J> were used for
pu240, 40 for U238, and 1250 for Pu239. Based on the total number of evalua-
tions of <J>, the time distribution would be 16, 3, and 81% for Pu240, U238,
and Pu239, respectively, which agrees with the actual elapsed time quite well.

t
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The problems included three resolved resonances for iron, one for
sodium, 11 for Pu240, 227 for U238, and 23 for Pu239.  Note from the table
that the fine-group-resolved resonant calculation required 12% less time
than the ultrafine. Experience has shown, however, that this is dependent
on the compositions and temperature of the isotopes of the problem in
question.  The time required for the resolved resonant calculation for
equivalent cases is generally within 10-15%, either larger or smaller, for

the fine-group calculation as compared with the
ultrafine calculation.

d
The similar running times of the fine-group

'                      and ultrafine- group calculation  can be explained by
|SL FINE GROUP i - E;+, E-   comparing the two parts of Fig. 16. Figure 16(a)

shows a representative curve of a cross section
1

which is to be integrated between the limits of fine
group i, Ei, and Ei+i· The program integrates this

'   k j.    .     V 'k curve by a Romberg integration scheme and, for

1  lU„ ,UF •E  
1 example, for the convergence specified might re-

quire Romberg integration of order 11, or 2048 sub-
|  1 + 2
l 'Oil E- intervals between Ei and Ei+1. Figure 16(b) shows
9      (b) the curve of the same cross section in the equiva-

112-8206 lent ultrafine-group c'alculation, but in this case the

Fig. 16
limit of integration for the ultrafine groups are the
ej.  Since in Fig. 16(b) the variation of the curve

Comparison of Fine-group over any interval ej, ej+1.is less rapid than the
and Ultrafine-group Detail
in Resolved Resonant Cross- variation over the interval Ei, Ei+1, the order of
section Integrations integration required for integration between ej,

ej+1· will, in general, be much less, and a repre-
sentative figure for the case shown would be of o rder 6, or 64 subintervals
between the ultrafine-group limits, ej and ej+1. The number of subinter-
vals necessary to integrate all 30 of the ultrafine groups in fine group i
bounded by Ei, Ei+1 then would be approximately 30 times 64 or 1920, or
roughly the same order of magnitude as for the fine-group calculation.
Since the time for the calculation is dependent on the number of intervals
for the integration, the time for both calculations would be approximately
the sanne.

The running time for the elastic scattering matrix and the
fundamental-mode spectrum calculation varies from 3 sec in the fine-
group case to 532 and 613 sec, respectively, for the Pl and consistent Pl
cases. Table XIII indicates that the major discrepancy in time between a
fine-group and an ultrafine-group problem is due almost exclusively to
the scattering matrix and fundamental-mode spectrum calculation.  On the
first iteration for an ultrafine-group problem, the time includes the calcu-
lation of the elastic scattering matrix.  This is appr6ximately 40% of the
total time in this section of the program. On .subsequent iterations, the
scattering matrix is read from tape and the time is drastically reduced.
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The concept of calculating t'h'e scattering matrix from the Legendre coeffi-
cients is a carryover from the ELMOE program. In ELMOE, this was re-
quired because the constant lethargy width of the ultrafind gro'ups was
allowed tobe any integral multiple of that lethargy for·wRich the library of
Legendre coefficients was given. Since MC2 does not allow: the lethargy
width of the ultrafine groups to vary, the scattering matrices for all iso-
topes in the library could be calculated and these stored in the library
rather than the Legendre coefficients, thereby eliminatirig the time dis -
crepancy between the first and subsequent iterations of an ultrafine-group
calculation. Since the elastic scattering matrix and fundamental-mode
calculation in MC2 requires about  10 min contrasted to about  5 min for an
entire ELMOE calculation on the CDC-3600, a comparison of the mechanics
of the two procedures is pertinent.

The approach in ELMOE was to minimize tape handling as much as
possible; thus the desire was to contain the entire scattering matrix in

memory during the calculation.  This had the advantage of minimal tape
motion, but limited the maximum size of the problem.  This led to the
necessity of executing large calculations in multiple passes.  In MC2, the
opposite philosophy was adopted, that is, to contain in memory at any given
time only a portion of the scattering matrix and to make extensive use of

magnetic tape to contain the entire matrix.  In this manner, any size prob-
lem may be treated in one calculation.  For a more realistic comparison
of the timing involved between ELMOE and this section of MC2, we should
compare the time in MC2 with the total number of ELMOE problems nec-
essary to accomplish the same task.  Thus for the consistent Bl case in
Table XIII, the 10 min required for this calculation using MC2 is to be
compared to the time for the five ELMOE problems that would be required
to cover the energy range for the case considered, showing considerable
advantage to MC2.
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