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. MC?,
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 standardiéatiqn in deriving multi-
group.cross sections, has motivated several groups to develop computer
programs to accomplish this task. Several examples are the GALAXY
<:ode,l the Atomics International Cross Section Program, and the RBU
code.® These efforts have been guided by recent developments in the theory
of cross sections exemplified by the studies of resonance effects. 46 The
cross-section programs 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 MC? 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 MC? will now be described. MC? is written
for a 64K CDC-3600 computer using 3600 FORTRAN language The code
utilizes nine magnetic tapes (Appendlx C). S

The degree to which the basic ENDF data are initially subdivided
preparatory to averaging, is variable in MC? consistent with the dimension
limitations of the code (Table II). In'the pract1cal case, we are requlred
to conserve both memory space and computer time, so that MC? initially
evaluates group cross ‘sections on both a fine and an ultrafine scale. Data
that are relatively slowly varying are calculated for fine g‘roups. 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
usmg Doppler -broadened line shapes with an equivalence relatlon to account
for heterogeneities. The interference between resonance and potent1a1
scattering and the interference with overlappmg resonances in other isotopes
are allowed.



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 In E vs In g, In E.vs g, or E vs 0, where 0 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 in
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

MC? 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 choose to input
arbitrary fine-group fluxes rather than have the code calculate them. The



code uses the ultrafine- and fine-group fluxes to collé.pse the ultrafine- and
fine-group cross sections to equivalent broad-group cross sections.

As part of the 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 lethai‘gy 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 prograrh
and gives a brief statement of the task accomplished by each overlay.
Figures 2-7 give a somewh'at more detailed description of the logical flow
within the last four overlays. Elaboration of the particular algorithms
used and specific details are giv.en later in Section III of this report.

READ ¢ AND X TABLE FROM T9 ]
READ UNRESOLVED AND RESOLVED -
RESONANCE PARAMETERS FROM LIBRARY T9 =
&
wl
START \ »
' CALCULATE UNRESOLVED RESONANT
O AND O AT DISCRETE ENERGIES
CALL READ INPUT, ADJUST :
OVERLAY | GROUP STRUCTURE
) . : . ‘
WRITE UNRESOLVED- RESONANT
CALL CALCULATE UNRESOLVED AND O AND Of ONTO T2
OVERLAY 2 RESOLVED RESONANT CROSS SECTIONS )
) )
' CALCULATE RESOLVED RESONANT
CALL CALCULATE NON-RESONANT CROSS O AND Of FOR ULTRA FINE GROUPS
OVERLAY 3 SECTIONS" : -
. o~
GENERATE ELASTIC SCATTERING - WRITE RESOLVED RESONANT gg
-CALL MATRICES, CALCULATE FUNDAMENTAL ULTRA FINE GROUP G AND Of ONTO T3 z
QVERLAY MODE. FLUXES, AND ITERATE ON 3
BUCKLING. TO CRITICAL Cd
L \
CALCULATE BROAD GROUP
AL AVERAGE MACROSCOPIC AND CALCULATE MACROSCOPIC HOMOGENIZED Zy,
MICROSCOPIC CROSS SECTIONS, V3¢, AND I, FOR ULTRA FINE GROUPS
OVERLAY 5 CALCULATE BROAD GROUP
FUNDAMENTAL MODE FLUXES .
\—@WIND T2, 13, T4, T5, T9, T50 > . . . ( RETURN )

112-6996 Rev, 1 L 112-6993

Fig. 1. ‘Main Flow Diagram ] Fig. 2. Overlay 2 Flow Diagram; Calculates
; Unresolved and Resolved Resonant
Cross Sections.
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READ UNRESOLVED O, AND O AT DISCRETE
ENERGIES FROM .T2

CALCULATE FINE GROUP O AND O
" USING LINEAR SEGMENT AVERAGING

WRITE FINE GROUP O AND O% ONTO T3

t

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 MACROSCOP1C HOMOGENIZED
AN FINE GROUP CROSS SECTIONS

1 .

READ STATISTICAL AND DISCRETE LEVEL LINEAR
SEGMENT DATA FOR {RELASTIC 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

!

CALCULATE MACROSCOPIC
HOMOGENIZED 2;¢1 +22, 5,

CONVERT GROUP ENERGY BOUNDARIES ;
TO Mev AND REORDER TO MAKE
GROUP 1 HIGHEST IN ENERGY

READ FISSION SPECTRUM PARAMETERS
: FROM 'LIBRAY T9

CALCULATE FINE AND ULTRA FINE !
-GROUP FISSION SPECTRUM

WRITE ULTRA FINE GROUP FISSION
- SPECTRUM ONTO T4

112-6989 Rev, 1

Fig. 3. Overlay 3 Flow Diagram; Calculates
Nonresonant Cross Sections.
\




READ LEGENDRE
COEFFICIENT DATA
FROM LIBRARY T9-
‘| AND BUFFER ONTO TS

REWIND T5 )

11

READ INPUT

ULTRA
FINE GROUP
PROBLEM?

CALCULATE FUNDAMENTAL MODE
ol FLUXES AND ACCUMULATE FISSION

BUFFER 1IN
LEGENDRE COEFFICIENT
DATA FROM T5

SOURCE FOR FINE GROUP PART OF
’ THE PROBLEM, IF ANY

ULTRA
FINE GROUP

CALCULATE ULTRA FINE GROUP
MICROSCOPIC ELASTIC SCATTERING
CROSS SECTIONS FOR LEGENDRE

COEFFICENT MATERIALS

]

WRITE MICROSCOPIC ULTRA FINE
GROUP ELASTIC SCATTERING
CROSS SECTIONS 'FOR LEGENDRE
COEFFICIENT MATERIALS ONTO T2

(]

CALCULATE ULTRA FINE
GROUP MACROSCOPIC ELASTIC
SCATTERING CROSS SECTIONS

1
WRITE ULTRA FINE GROUP
MACROSCOPIC ELASTIC

SCATTERING CROSS
SECTIONS ORTO T4

112-6990 Rev. 1

READ ULTRA FINE GROUP
'MACROSCOPIC ELASTIC
SCATTERING CROSS
SECTIONS FROM TY

CALCULATE REMAINING ULTRA FINE

GROUP AND FINE GROUP FLUXES

- AND ACCUMULATE FISSION SOURCE

’

PROBLEM?

I TERATE
ON BUCKLING?

IS
PROBLEM CRITICAL?

CALCULATE
NEW BUCKLING

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
© CROSS SECTIONS FROM T2

!
{ REORDER DATA >

)

WRITE M[CROSCdPIb ULTRA FINE
GROUP ELASTIC SCATTERING
CROSS SECTIONS ONTO TS50

)
CREWIND T2, T3, AND TS0

)

READ MACROSCOPIC ULTRA FIKE
GROUP ELASTIC SCATTERING
CROSS SECTIONS FROM T4

Y

CALCULATE FINE GROUP
AHD ULTRA FINE GROUP

MACROSCOPIC TRANSPORT
CROSS SECTIONS

112-6992 Rev. 1
Fig. 5. Overlay 5 Segment 1 Flow
Diagram; Calculates Broad-
group Average Macroscopic
Cross Sections.

Fig. 6

Overlay 5 Segment 2 Flow Diagram;
Calculates Broad-group Average
Microscopic Cross Sections.

112-6988 Rev. 1

READ ULTRA FINE GROUP RESOLVED
" RESONANT M1CROSCOPIC O, AND Of FROM T3

< REORDER GROUP STRUCTURE >

WRITE ULTRA FINE GROUP RESOLVED
RESONANT MICROSCOPIC O AND Oy ONTO 72

READ FINE G-ROUP‘AUNRESOLVED RESONANT
MICROSCOPIC O_ AND O FROM T3

'

READ FINE GROUP MiCROSCOPIC
CROSS SECTIONS FROM T3

'

READ ULTRA FINE GROUP MICROSCOPIC
ELASTIC SCATTERING CROSS SECTIONS
FROM TS0 .

Y

READ ULTRA FINE GROUP RESOLVED
RESONANT MICROSCOPIC O, AND Of FROM T2

CALCULATE BROAD GROUP AVERAGE
MICROSCOPIC CROSS SECTIONS

Y

WRITE BROAD GROUP AVERAGE
MICROSCOPIC CROSS SECTIONS ONTO T5

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

Y

CALCULATE BROAD GROUP AVERAGE
MICROSCOPIC INELASTIC AND n, 2n MATRICE

)

Y

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

CALCULATE BROAD GROUP
AVERAGE MACROSCOPIC CROSS SECT!IONS

D

RETURN )
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The structure of the code is

| CALCULATE FUNDAMENTAL : related to t f the library tape
MODE REAL AND ADJOINT elate t'o hat o ) ary tap

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
second contains unresolved and re-
solved resonance parameters. The
@TURN third consists of linear-segment
data for various nonresonant quan-
tities. (By linear segments is meant
‘a series of energies and correspond-
ing cross sections, for example, with
a linear interpolation law to be used
in obtaining values of the cross sec-
tion at intermediate-energy values.)

ITERATE .
ON BUCKLING?

1S
PROBLEM CRITICAL?

CALCULATE
NEW BUCKLING

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-homogenized macroscopic and individual material microscopic
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 <_:ode8 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 crificality 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.



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 names-associated with each area of the program
tape. . o ‘ .

TABLE 1. 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 CONTROLI ' FIGERO

: SIGAVC
INSCAT
SOURCE
ROMBI
EF
Overlay 4 " CONTROL2 . PONE
' o _ ALRAGO
Overlay 5 _ CONTROL3 -
Segment 1 " AVER OGARLA
Segment 2 AVERI ‘ , -
Segment 3 - BGPONE -

Table II lists some of the more importan;c dimension limitations of
the present MC%, The MC? code is listed in Appendix F.

TABLE II. Problem Dimension Limitations

Quantity Limit Quantity ' Limit
No. of broad groups - 49 " No. of ultrafine groups 2106
No. of fine groups 70 No. of materials - 20

\

-

An MCZ 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.



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 (homogenize‘d 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 usirg the equivalence: 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

. *
5, + 2

*
= P_-° 1
op N (1)

where I is the homOgenedus potential scattering for the pin composition,
Ny is the atom density of the material being calculated, and

a(l-C) (2)

* _ <
ze‘zel+(a-1)c’
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where
So
5= =2
e - vy (3)
3y .
B TIts (&)
and
Zey TV | R )

,where 21 ‘is the outer reg1on total cross sect1on, and So» Vo, and Vi are,'.
respectlvely, the pin surface, pin volume, and outer: region: volume o

In generating 2);, the code includes the total resolved resonant cross- Ser- '
tion plus background potential scattering for the clad- coolant m1xture “Any
unresolved contribution is neglected ' :

The user inputs the factor a. A typ1cal va.lue for a is l 35 .
Equat1on 4is a mod1f1ed Bell approx1ma,t1on9 for the Dancoff factor suggested .
by Hummel. 10 . 4 4

The s1ng1e level Bre1t W1gner formahsm is used 1n MCZ for
calculatlon of resonance cross sect1ons Spec1f1cally, the code uses

ol =0 (B e e
T, E-.'I/Z
of(E) Oo?f (—ﬁ-) (&, x), (8)
: .and
I"n Fn 1/2
On(E) =-0g Trlp(&»x) + (Oocpg 'I'ﬂ_') X(&» X) + Op: (9)

where

L (A ; 1>2, B . (10)
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: ‘AI’Z' r oo _, v - R
‘i‘:'(z;EokT) N ‘ | | R (1’.1.);
« = ZEE - (2

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

The usual Doppler—bro‘adened'line-shape functions, ¥ and X

are related to the complex probability integral W through the followin
‘expressions: , : '

: V€, x) = gz—ﬁReW(gzi, é—), | o (13)

and

X(&: X) gﬁlmw(ng; 'g') . A (14)
The code obtains the required values for W usinvg fhe su‘bi'outine.QUICKWv
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 reduced-neutron and fission widths at the various
E* points.

Equations 7-9 are modified for the unresolved calculation in
- that the factors (EO/E)1/2 are replaced by unity and the interference-
scattering term of Eq. 9 is ignored.

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

E; sm
1 ¢o
f OE) g

1 fEZ dE
E;, - E, E, o¢(E)
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In Eq. 15, ot(E) is the total cross section per absorber m atom, and the
energy limits E, and E; span some arbitrary energy 1nterva1 conta1n1ng
the energy point E* Equation 15 may be written as

Ea Es:m ? oM*(E) dE

1
om(E*) = ! : — = . . ) . (16)
Cc EZ :
| 1 _dE |
| Ee-EiJ. 2 Zoa%(E)+o, “
i El S 1 1 '

p

In Eq. 16, the total cross section, Ot(E), has been broken into a resonant
part, Or(E), and the remainder, which is, denoted by Op We will assume
that the resonances contributing to 0r are narrow so that Op 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 o, for all
materials in the mixture of mass less than 100.- The term Op is, evaluated
at E¥, and for heterogeneous calculation of pin materials, the escape cross
section per absorber m atom, ZZN{)n is also included.

In Eq. 16, s represents a particular sequence of resofances
(part1cular angular momentum and channel sp1n) and the i's are the reso-
nances belong1ng to that sequence The- sum ‘in the numerator of the upper

‘integral: ranges only overithose sequences bélonging to isotope: m, the™

other surtis' range over all sequences for-all included materials.- Thus -
Oy may:contain several sequences for each of a nurnber of 1sotopes The
shorthand notat1on in Eq. 16 could be rewritten as *° - 2 -

S
m
EEO.=EE§O,
A B i RS U
“s 177 T ms T :

where. m ranges over all materials in the mixture of:mass =100. -

‘In'the following, for simplicity, we will drop the functional de-
pendence in the.notation so’that o?l should be'unders’tood‘tohrefer"' to O?-l(E)

The numerator of Eq. 16 may be rewritten as'!

E, ox | sl
e Il LR P eersl SR
S 3 2 1 E, Ori +0p . s,%s il Olﬁi" + Op .



In deriving Eq. 17, we have explicitly igfn'ored overlap effects between dif-
ferent resonances of the same sequence, and overlap between more than
two sequences ’

Similarly, the denominator of Eq. 16 becomes

s
Or

E, "
—_1
—I'ZZEz'E./E: 0?i+op ZZ

dE
(18)

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

The interval E, - E; 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 s! are uncorre-
lated 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
at a separation & from resonance i of s, where & ranges.from - (E{ - E,)

to (E, - Eij) and E; is the location of the resonance i in the interval E; - E,.

Consistent with the assumption of narrow resonances, the inte-
gration limits may be changed from E,, E, to <», ». Also, assuming the
number of resonances in the interval is large, yv‘e may replace

1
=2

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

Thus, Eq. 17 may be wrltten

s! S'

r
.[ ,[ <DS> ¢S +;3sdxdr - 7 f f <D= ws' De>(ys +ps) dxdrle (19)
S S Vo . :

where pS = Op/Og' and 0y and x are given by Eqs. 10 and 12, respectively.

19
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"Equation 18 may be signilz__a.rly rewritten as

54 xar|1 - reyst L
°p Zf /M<DS>WS+/35M{1 szf /@S' s'+ﬁs)“}- (20)

By suitable factoring of Eq. 20 and recognizing that the product
of terms involving the, ser1es S. and s' are second-order corrections, we
may show!! f1nally that T ‘

[oe] [o¢]

e ,
| . z;s;’f Pn(r)f —————wswfﬁs dxdr
PEN =Yt P @)

s
s 1. - A f P, (r) Psf 7//_ dxdr
- <D, o ¥Z BT

, qué.tibh 21 is suitable for__f,,értile .isotopes m. For fissile iso-
topes, we must include an integration over the chi-squared -distribution,
Pk(A), for the fission widths. . Thus, for ﬁssile isotopes

oo .

l"% * ¢S
<D3>f Pn(r)_>/0 Pk(A)'/o‘,-?//S—“LBS- dxdrds

gf:n(E*) = Zm e 0 . ' ; (22)

o - .oo o] . oo Y,Ds' _ ‘
s 1- P P rs —————— dxdrds
<Ds>fo “(r)'[ <) fo s rps

%p ” " — [ _v°
- <Ds>./o Pn(r)’/o‘ Pr(s) sT¢(E ‘)‘/; TR dxdrd4
Gf (E ) = Zm -

1 [e¢] ) 00 . (v0) ws? '.
S 1 - . P P (4) 'S — 7 dxdrds
<DS>'/(: n(r)‘/o‘ k( ) i s 1 po xdr

In Eqs. 21-23, r and 4 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¥, I'¢(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.

(23)

"The integrals involving the ¥ .functions above are just the
familiar J functions, where ‘

. s) ol 2//5 .
J(€ ,B -,‘/(: mdx.
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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 ‘

. o 335>

' pCyETy °p _gs_
._ ogl(E_) = < - >s :

=~ | <TSI8>

<DS>

The mean neutron width at E* for neutrons of angular momen-
tum £/ and total channel spin J, Fn(E*)[, j is evaluated using '

Fa(EM)g,5 = Ty ;(EY) VE* - V- py,g,

where V4, the penetration factor for neutrons of angular momentum £, is
VO =1
‘and

n? R
Vy = > n = ;?,

where R is the nuclear radius, X* is the reduced wavelength at energy ‘E*',
and uy y, the number of entrance channels for neutrons of the £,J sequence,
is

i
—

Mo,J

and

1l or 2.

W}

Ifu=1, P,(r) is used; if M = 2, the Pg(r) neutron-distribution function’

.is used. The library supplies the Fgl,@ J(E ) and uyg,7.

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 r‘esnnance 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 ¢(E) ~ l/z so that, for group i and mate-
rial m,

Z 1+10C EJdE
+(E)

f 1+1 dE
E Z(E)

The E; and Ej;, 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 05 and
ot resonant at the group boundaries due to the resonance, and the input test
criterion EPSABS.

ot -

The 3¢(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

m VJ+ Ff J v F‘T ImrJl v
- m . —— .
] - _

(25)

—

The sum is over all materials in the mixture each having atomic density
N™, 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 criterion EPSTOT.
Denoting the quantity in the brackets { } in Eq. 25 as of8S°P3nY(E), the test
examines the size of the quantity )

+ |O

c,%'esonant(El)
J )

%"esonant(Eiﬂ) - 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
Ot. (Ej) +o t; (Ei+41)

J
2

(



for their contribution to the group i total cross section for use in the inte-
gration of Eq. 24. Other resonances are evaluated Wlth the1r usual energy
dependences as given in Eq. 25.

The smooth background potential- scatter1ng éross sectlon, Zf;ﬁl’
includes the contribution of all materials. Thus, ' :

= ZNmom. o (26)
& p
For heterogeneous calculations, pin materials have the ZZ of

Eq. 2 added to Eq. 25.

The <O§n>i~ is obtained by multiplying Eq. 24 by Ff/l"y, the
. J - . Y

ratio of fission to radiative capture widths.

”'Program details of Overlay 2 are pfesented 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 0.1 for -0.1 = x = 6.0 and -0.1 = y =6.0 and were generated using the
W program.’ Appendix H lists the code used for generating the W' table.
For a mesh of width h, the interpolation formula used is

- l ‘_1 .
f(xo +ph, yo+qh) = ‘(ﬁqz—) f(xg, yo-h) + p(pT) (%o - h, yo)
: . ' ' -2q+1
+ (1+pq -P* - q?) £(x0 yo) + E(p—zq—) f(xo+h, o).
_ 2 l . '> Lt
+ (i('q—‘—l)+—) f(x0, yo+h) + paf(xg+h, yo+h), (27)

2

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

Outside the tabulated range, QUICKW uses the rat1onal

approximation, 12

. 0.5124242 "~ 0.05176536
W(z) = iz +
2 .0.2752551 2% -.2.724745

when 6.0 = |z] = 12.0, and

“\
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W(z) = iz — Ry T
when 12.0 = |z| = 100.0.” For larger values of the arguments, the r{aAtu‘,ral'
line shape is assumed, so that L S

W(z) = < - . (30)
for lz| > 100.0.

. B. Overlay 3

1. SubroutineﬁFIGE.RO .and’ Subro‘u’tine .'SIGAVC_

Fine-group effective cross sections for various nonresonant

quantities are obtained in Overlay 3. These quantities, ‘represented as con- e

tinuous curves by means of linear segments are contained on the third f11e
of the library tape and include og, [, Oinelastic’ 9f Oc» On,2ns On,p> and ‘
On,a- The Oc and Of are intended to supply any deficiency between the ob- . -
served capture and fission cross sections, and the quantities calculated o
using the resonance parameters. ‘

‘The cross sections and corresponding discrete energy points A
‘are given as pairs of numbers (0n, Ej), and each type of quantity is asso-

ciated with one of three types of interpolation laws. These are:

In E vs In 0 interpolation

In On+1 -1InO

o(E) = (—}?—) Opi A = =, - | (3-1)

In En+l - 1n En

On+1 - On

E

glE) = A — + O0p; = - ;

( ) n In En + Onj An In Epyy - In Epy

E vs 0 interpolation
o -0 :
1 s

o(E) = An(E-Ep) + 0On; An = H ‘ (33)
- n+i - =n ' : .

In obtaining effective quantities for the fine groups, the program '
assumes a flux weighting spectrum ¢(E), which is user-designated as either
l/E, constant, or E, so that for fine group i and material m, ' :
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E.
m _ i
<0X>i - E . (34)

f #(E) dE
Ej

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 Egs. 31-33 to obtain the 0(E), we obtain
for the l/E, constant, and E weighting spectra: ‘

In E vs In 0 interpolation

o ’ m m
m5 = o - 1 An An 1 e
<O >1 - (Em)Anm AU Anm Ei+1 - Ej :VEWEIghtlng,
n
m - m m
B On 1 1 EAn +1 An +1 cant
B AN T E. O E;JALD 41 i+1 - B , constan
(E;n) " ik N L o weighting,
_ On’ 2 1 j A +2 Al o
- m E2 E? m Ei - E; : , E weighting.
; m-An i+1 T 1 An + 2
(-En ) - (35)
. A
my -
. = (En ) - l E'_Agl E-Anm }—wei htin
o/ om AU | am [T ! | VeiERne
i ’ n ) L
Anm ’ r .
(ER) 1 I 1 AL AT -
- TR E o) i+1 - Ej , constan
o Eijpn - Ej \‘Ah +1 weighting,
AR ? - ,
(E£n> n 2 - 1 _Am+2 _Am+2
= n N . .
i on' "E2, - E?|.Am 42 Biti -E T » E weighting.
n “1+1 1 n L (36)

Note that the special cases for which Anm takes on the values
t1 and *2 require special treatment since the constant-weighting and E-
weighting forms of Egs. 35 and 36 become indeterminate. These singular
cases are evaluated by replacing the quantities in the braces {} with the
limiting value In (Ei+1/Ei) and setting the AQ* to the appropriate values.



In E vs 0 interpolation

&, = g {F [om - 2]

1
+ (o;n - Anm In Enm) AU, £ weighting,

_._1 m
© it - {An [Ei“ In Eiy, - Ej In Ej - Ej4y + Ei]

+- (cynm - Anm In Enm) (Ei41 - E;)¢ ., constant weighting,

m 2 2
2 An 2 2 Eiy - Ef
= EZ _E?- > [E1+1 In Ei+l_ El In El_ >
1+1 1
2, 2
Eiy - B

— [ E weighting. (37)

E vs o0 interpolation

<j >1 = AU An (Ei - Ef) + (Onm - AﬁlELn) AU}, — weighting,

E
2 2
1 Eip - Ej e
T Eif - E An 2 * (On - Ay En)(Eiﬂ -Ej)p, constant
weighting,
3 3 2 2
= 2 m i+ - Ey + (Om AmEm) Eit) - Ej E
= EZ EZ n 3 n - n n —2— , . .
it~ i weighting.
(38)

In Eqs; 35-38, AU is the lethargy width of the fine group i and the Ap's
are defined in Eqgs. 31-33.

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

E) = A7" + ATPE + APE? + AlPES, (39)

Using Eq. 39 in Eq. 34 yields for the fine-group average v for mate-
rial m
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m\ _ .1 m m Agn 2
VY. = —— AT AU+A (E1+1-E)+—z—( 1+1-E)

AU

A e} Lo
= EI++E_1 ATHEi+ -Ej) + ‘Azi (E1+1 - El)

+l§ (Eiﬂ -Ei) + % (E;":H - Ef) , constant weighting,

2 JAd . o AL 5 s
" E%,, - EZ| 2 (Bls-E) + = (51 -Ei)
{

" f‘; (£2,,-E%) + %n (=i, - E‘;’)} E weighting. (40)

. Equation 40 is also used in RESRES where there the energy limits will refer
to the ultrafine groups for an ultrafine-group problem. .

~ Program FIGERO evaluates <Gm> and ém> using Eq. 41 and

then generates the fine group i to f1ne group i - 1 elastic transfer cross

section as!3
RN -<ﬁm>) \
m
= h ,
<je1 i1 . AU 5 welg ting
3Am
D, (l -<um>) ™ )
E.
= —g—l—,‘ constant weighting,
1. Eiq1 - Bi R
3AMm
m\ [, /-m\. m : .
) & i'(l '<“ >1) CETE] 4™ E weighting
1L Bipp - Bi o Eipn - B 00
3AM ‘ T E4 - (41)

3

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

< eltr> 1) | | (42)
! I
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_elastic removal cross section for hydrogen, <JIe_Ilr

The <¢1£> ) and <5m > are used for materials m that do not make
AN 1—~>1+1 eltr/; ; 2

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,l‘*’15

| | N
otl(E) = 37T[l.206E + (—1.86+.O.O9415E+0.000136E2)Z:|

-1 ‘
+ wﬁ[l.zoe,E + (0.4223+0.13E)2] ; (43)

-6 2
oIf(E) = 0.332 \ﬁ-02526x 10 (l+0.2244E)-(1+0.0203E)
’ B 1 + 7.46E + 0.158E

0.000143vVE

4,46 + E (44)

+

The hydrogen-scattering cross section, _GIS_I(E), is obtained by
subtracting Eq. 44 from Eq. 43. We also assumed that for the energy '
ranges of interest, ﬁH = 2/3.

The reciprocal of the difference between Eqs. 43 and 44 jis used
as O;n(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

>i' o2(E) of Eq. 34 takes

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

2. Subroutine INSCAT

Inelastic and n,2n cr'oss 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.y, 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 average fine group i to fine group j inelastic

cross section for material n is given by -
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oinel(E=E-E_ ) #(E) dE
E;+E v
neL/i—j Eit1
f ¢(E) dE
Ej

corresponding to Fig. 8a wheré, as before, ¢(E) may be l/E, constant, or
E. Special cases arise when Ejp1 + Ey > Ej4; or when Ej + Ey< Ej+n
corresponding to the energetics indicated schematically in Figs. 8b and 8c,
respectively. For these cases,

E. .
e m (E-E-E.,) ¢(E) dE
Oinel Ty J

nel/i~j Eit1 .
f - o(E) dE
Ej
and
Ej+ m
B Oinel(E—~E - E,) ¥E) dE
me) = ——2 : (47)
inel i Ej-l-l .‘ ,
. f $(E) dE
Ej
Ei'4'l _—m Ei*"l —
E. +E. T '
J"'+ 14 ' FINE E.+E ’ FINE
GROUP i y GROUP i
E+E _
iy
E. E
t I
{ FINE
e GROUP j+
ity
‘ 41 . ,
E'+| E"H - 4 FINE
! . FINE ! FINE E.+E7 [ GROUP
_ GROUP j GROUP . ‘ ,
E, 4o : S - E, J :
j j j
a b. c
112-6994

Fig. 8. Schematic Diagram of Discrete-level Inelastic Scattering Energetics. a. Energetics for the
case of Ej = Ej+ EY = Ej+1 and Ej = Ej41 + EY = Ej+1. b. Energetics for the case of
Ei = Ej + Ey = Ej41 and Ej41 + Ey > Ej41. c. Energetics for the case of Ej + Ey = Ej4.
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with
Ej+l+E’\/' L.
m .
e "inel(E_ -E- Ev) HE) dE |
Ry -t . (48)
+1_’_] EJ‘l‘Z
' ¢(E) dE
Ej+1

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

N(E) = Ee B/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-
ments. The code calculates <Tm>j, the material m average temperature
appropriate for fine group j, and then. evaluates the normalized secondary
neutron-scattering probability, "

| fEk+l -E/<Tm>J i

(50)

2 rPkn '
z,j;k Ee'E/<Tm>j dE

In Eq. 50, the sum in the denom1nator is over all groups of energy less
than or equal to that of group j.

The library tape contains linear segment data for Oi?lelét’ the
difference between the totdl inelastic, and that due to the contribution of
all the discrete levels. Averaging O1nelst over group j as before, using
Eq. 34, we finally have, for the statistical contribution to the inelastic cross

section,

<1nels'>_,k - 1nels% Pj—>k' _ . ' (51)

The use of Omelst for the unresolved region allows a smooth transition in
the inelastic distributions when going from the discrete to the statistical
region. The

m m
<jipel>;i_>k and <’jnelst>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,Z2n cross sections.

3. Subroutine SOURCE

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

x(E) = oc—E;;e'E/T +(1-a) ,\/@—?e-E/ﬁ,
T . B

(52)

to yield the normalized fine-group values

Ei+1
X(E) dE
E;

X =

1 . n ' Ej+1 ’
> Y(E) dE
j:i ch

(53)

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

L]
FINE
GROUPS
TOP OF
: e RESOLVED RESONANCE
ULTRA REGION
LEGENDRE FINE
COEFFICIENT GROUPS
DATA EP (- THERMAL
GROUPS
THERMAL
GROUP
————————— 0
112-6995

Fig. 9. Schematic Diagram of mc? Energy Structure

C. Overlay 4: Subroutine PONE
and Subroutine ALRAGO

Figure 9 gives a schematic
representation of the MC? energy
structure as related to the calcula-
tion of the fundamental-mode spec-
trum. If a problem involves ultrafine
groups and contains Legendre mate-
rials, various restrictions are im-
posed. In particular, the interface
between the thermal group and the
epithermal groups, denoted by EMIN,
must be at an energy that is greater
than or equal to that corresponding
to the bottom of the Legendre-
coefficient data library. Also, the
maximum problem energy, EMAX,
may not lie below the energy
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corresponding to the top of the L.egendre- coeff1c1ent 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 11bra.ry 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 internal 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 en-
ergy points ranging from 10e® MeV to 10e~1" 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
from a mass 9 nucleus. With the present code structure, this is the lightest
material that can use the Legendre-coefficient treatment.

With the present 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 EMAX may 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 maxirhum 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 0. and O; are available, but only corresponding fine-group
cross sections are available above the resolved region.



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.® For completeness,

the algorithms described in Ref. 8 will be reviewed here.

The elastic scattering angular dependeric'e for the material m at

energy Ej is represented in the center of mass as
(o, Ey) = ) BPP, (1), 4 - (59)
2 A
where
Om((,b', E.) = the material m cross section for scatterin Vinto the
s j g .
solid angle dw' in the center of mass, '
¢' = the cosine of the scattering angle in the center of mass,
and

P, = the fth Legendre polynomial.

The present Legendre-coefficient library contains values of sz

for £ =0,1,2,...,19. If we relate the initial and final energies in the
laboratory system, E, and E, respectively, to the center-of-mass scatter—
ing angle, and integrate over the azimuth angle, we obtain

: 47 '
m _ - .
os (E,—~E) dE = - odE E Bz Pf/ K, ) (55}

where a™, for the mass. A™ of nucleus m, is given by

(Am 4 1)7 . : o

and relates the minimum energy, Errgin to the initial energy by.

min

ER - (1-a™) E,. - B O
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The BE are the Legendre coefficients for energy E,. --1f the .variable xm

for material m is defined as : e

1
Xm - — (1 - E) _ o : (58)
am: . E, . .

as EﬂvarieS'from E, to'Ermnir‘l, xm Willnvarylfrom 0 tol. Also, let"i ‘
roseby, ' o (59)

where Au is the ultrafine-group lethargy width. The interval (0, 1) of X™
is divided into n™ intervals, where n™ ‘is defined by

m . _ln(l-a™) - (60)

n = -

In general, since n™ 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 of 20.8827 ultrafine groups. In this case, the
last scattering interval is 0.8827 of an ultrafine group. The various Xm

.~ are then given by

X2 = 0,
XM = — (1-1),
(04
xgnz—l-(l-rz)
am
m _ 1 ny _,
Xn -am(l-r) 1. | (61)

Because of the adjustment of n, X5' would in general not be one. However,
the code forces XI* 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 E; to group k is given
by integrating Eq. 55 over the energy range Eyx to Ey_,. corresponding to
Xk-1 to Xk, with E; replaced by Ej. The result is given by



35

XM xm?
k-j = Xk-j-1
og (Ej~k) = 4 A{,?(Xfﬁj-xf{{j_l) + AL —

m3 m3 m?20 m20
Xi-j - Xk . . am Kic-j = Ek-j-1

+ A?J? (62)

In Eq. 62, the 'Ag’; through A{?j involve simple expressions of the
BE? through Bﬁ% at energy EJ-.8 It is clear how Eq. 62 would be ex'tended..'
- if more terms in the Legendre expansion were included in the library.

The elastic transfer from group j to group k is obté.ined by aver-
aging the corresponding Ogjtpr(E—k) with. E at each end of group _] Thus

. m
gm OBk + o (B, ~ ) | (63)
el © 2 ' 4 .

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

by
j+n A
m m
Oelr(Ej' Ej+1) = kz Ueltr(Ej - k). (64) |

Using Eq. 62, we can show that

. 2 3
- 1 - xm 1 -xm
m m m m 1 m 1
cjelr(Ej’Ejﬂ) = 4m Aoj(l -X1) +‘A1j > + Azj 3
20
1 - x™
+ ...+ ATS : (65)

j 20 - :

The AIE; 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

Oeir(Ej_1, Ej) + 4mBG: -
m _ . ‘ J . (66)
elrj - 2 .

0]

The second term in the numerator of Eq. 66 is just the total scattering
cross section, Orsré(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

Poe.o

oeltr(Ej) = ofe(EIL - EP(E], (67)
where as above',.orsré(Ej) is the total scattering cross section at energy

E; and is given by 47rB1(;’31 where BB? refers to B, for material m at energy

Ej. The ﬁm(EJ) is the average of the scattering angle cosine in the labo-
ratory system. Writing ﬁm(EJ) in terms of the B?}, we can show that

o ZBSI;
- m m m m BM
30c1tr (Ej) = 4m 3By, - —— - U} B - U7 'BI U{nw 194
J AM Y %j J
| (68)
In Eq. 68, the U are the elements of the transformation matrix that

transforms the Bm from the center-of-mass system to the laboratory sys-
tem and are given by 3(2i+ 1)~ ! times the T,;; of Ref. 16.

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

m . m
m deltr(Ej) + Oeltr(Ej-1)

C7eltrj = > . : - (69)

The Pl fundamental-mode spectrum is calculated using the buck-
ling B? and the homogenized, macroscopic, effective group cross sections
which are obtained using :

<zx>j =y Nm<;§{n>jl | (70)

The x refers to capture, fission, elastic removal, etc., and N™ 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 P1 option using

N

Xg * ; <7—|neI>J_,K ¢f CelD-1-k ¢K 1 +2 ; nan )k ¢j
7,5 + <O+ LEnpdy + LEnady + 2D +<ze.>,<*K+l » CinelDy + <En.2nVy - CinelDy - 28n.200

fg

(71)
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and

<Ztr K <Zeltr K +‘<Zinel>K +<Z C>K ¥ <zf>K * <Zn""',>K
+ Cnpdy + Cogy | o
- G + o) (72)

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

gion, <Z >K and <Zf> 1nc1ude 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,

sig - AE z —————¢§g<zgllr>‘7
K - K J;-[K Erh

) i
; (73)

isAinciuded in the numerator of Eq. 71. In Eq. 73, AEK is the width of fine

group K, <ZI<=:Ilr I is the hydrogen elastic removal cross section for fine

group J, and Ejy,, is the lower energy of fine group J. The denominator

of Eq 71 also includes Z in addition'to <Z because of the
K el /KK +1

other mat'erlals in' the m1xture.

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

2
fg _ . sufg guf < mel>J ~K | T suls sufs R g 3
S.© = sulg q') g SUig gt

K & inely 2 1nel; n.2nyt) <Z‘.n zn )y
i J;!K jinJ jin J

fg
+ <Ze1 K-1—>K¢K_l

In Eq. 74, ZufglJ and =Yfg . are evaluated using Eq 34 with the intengra'—

(%4) |

n,zn
J

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
ufg ngek
S =S

K K nefg

+ zufg ¢>ufg+xufg ’ ' (75)
T elj-k’J |

In Eq. 75, the Aeﬁf-g and Ae%g 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 Z"e"fg is
J*

written with the superscript to emphasize that it is an ultrafine-group value.
For the first ultrafine group at the top of the Legendrercoefflment data,
since no ultrafine scattering-in source is available, the Legendre materials
are treated as they are above the Legendre region and contribute to the
elastic term as in Eq. 74. This situation does not arise 1f the maximumn
problem energy corresponds to 10 MeV or less.

T'he u,lt_rafine-group flux for ultrafine group k may be written as -

f N . ,
. gulg ,
: f k . :
P8 = ——, (76)
k Ly 4 . .
where
B? ufg ufg :
G Dy 24+ G
Ly ztrk+<2C>K+z +<f K+ f +<z‘e1 K—K+1 ._ elrk
N Zufg <Zlne]>K—>K " Z:ufg ' 2<Z ’2‘>K—>K
inely <21ne>K n,znk <zn g/
and

ufg ufg uf uf
Z‘crk = <Zeltr kT Z"eltrk 2'1ne1k +24 zgnk '*'<Z >K +2¢ g

+'<Zf>K'+ Zlfl]:g * <ZnP>K * <zn°‘>K' | A (78)

In Eqs. 75-78, the ultrafine-group quantities use a'.'lower:-.ca.se 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 belng
constant for all ultrafine groups contalned within the fine group. The- Zu g

and kag are obtalned in the resolved resonant treatment For the reglon

above the resolved resonant region, Z lf(g and Z}llfg do not appear in the

above equations.



For hydrogen in the composition, Eq. 75 is increased by theultrafine-

group source due to hydrogen given by

guie ufg § L | sHmy Zitt | s H ¢uj e
Sk = Aek -2-' 2y (EJ) = + 2y (Ej-H) B (79)
37 J J+1

In Eq. 79, EJ and EJ+1 are the upper and lower energies of ultrafine group
J- ZIS'I. is evaluated using Eqs. 43 and 44. Also, Eq. 78 is increased by

Hufg 1 H H , :
Zeltrk = Z [Zs (Ek) + Zs (Ek+1) ’ (80)

E
=H(g,) ;‘: + zI;(EkH)]. (81)

Hydrogen capture is included in the fine-group quantity <Z C>K'

If the user inputs thermal-group cross sections, these are homog-

enized by the code to yield = ,y 2 , 2 , 2 , and Z.. .. The
, y Cth’ “ftn’ “ 0Py’ TNty trip

code then calculates the thermal flux from

ufg ufg
<Zel N-> N+1¢ ot z Z SERAY

th k<th
Agbth = B2 S < * (82)
3Ztrth ¥ ZCth t 26, + Zapy, Zna'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, ¢th 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

S¢ = ;<V>K<Z >K (Z)f{g +27<V>Efg<z f>llifg + Vthzfthcbth’ (83)
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where
Y DR Py
<V>K == 75
Ok

with correspondlng definitions for <V>u € and v the

If the user Wishes to iterate on B2, S¢ is compared with 1, and if
Isg - 1] > €, , (84)

the code computes a new value of B2 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 B2.. Good initial
guesses for the B2 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 B%? and the corresponding Sf. In partic-
ular, defining

S =S¢- 1, , - (85)

- if the three most recent values of B? are denoted by B( ), B(2), and B(3),
and if the correspondlng values of S are denoted by S(1), s(2), and S(3),
then the parabolic 1nterpolat10n predicts, for the next value of B2,

BZ = B(1) + S(l){[B( ) - B(2 ][s st )8?38)5[)( )S-(IS)(Z)]

B e T )
[s(1) - s(3)][s(2) - s )] - o
For the consistent Pl and consistent Bl options, the single equation

for flux, such as Eq. 76, is replaced with a pair of coupled equations for the
current and the flux.

We will define the P1 elastic scattering transfer cross section as

:ZNm—l-»& (AT 11) - =2 (am_ D™, (87)
2°\E; Ep el



where the sum ranges over all materials m in the mixture, N™ is the atom
“density of materlal m, Ek and EJ are the lower energy limits of ultrafine

groups k and _], respectively, A™ i¢ the mass of material m, and Olgi

is given by Eq, 63, : J ~k

. The consistent equations, for the current and flux at a buckling of
B? may then be written as®

: o | .

B(j)u uf , _ g

T = zl le gi 158 | (88) -
3szt0tk Tk tOth k ) k J

sufg _ -5 Zlufg juig
R oy TSIk

oL (89)

In Eq. 89, Lf( .is obtained from Eq. 77 by replacing ztrk by sztotk’ where

Yk and 2 are defined below.

totk
The code makes the usual transport approximation with regard to the
uf
w1th1n group scatter1ng so that there is no zel g. term involved, and in
J™) ’
Eqs. 88 and 89
: ufg ufg ' '
ZtOtk' = Ztrk - Zel’trk + Z"elrk' . . (90)
. . ufg . .
with ztrk given by Eq. 78,‘ and 2 elFy and Zeltrk obtained by homogenizing

Egs. 66 and 69, respectively, over materials in the mixture. Only Legendre— :

coeff1c1ent materials (or hydrogen) contribute to the Zufg and Zu g
elry eltry’

The consistent Pl equations are obtained by setting ¥y) equal to one
in Eqs. 88 and 89. For the consistent Bl equations, if B? is greater than

ZEY o

OLk tan” 1 a.k

Vk - ( tan’fock> (91)
3 ——
Ax
and
ag = = (92)

2 tot,
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~For negative buckling, Eq. 91 is replaced by

) A tanh™1 Ay o . :
= - . ) (93
Tk tanh™! oy . . : (._9 :,:).
' 3L - —) ’
. : Ay _

In this case, only values of @) less than one are permlss1b1e In the abnor-

- mal case for which- B = Ztotk’ the code sets ay .equal to one and. tanh” ak

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

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

ufg

f .
Hu g ufgpi/z l |<H Ejn H i.]__
Sk . = A?k‘gEk Z o> Zs (Ej)‘ E. + Z;s (Ej+1) 3/2 (94)

Appropriate contrlbutlons due to the hydrogen are also 1ncluded in
Eq. 90 and to the’ Su € of Eq 89 as.indicated above.

D. Overlay- 5

1. Program AVERI

The individual material m microscopic broad-group cross

sections are obtained by contracting the ultrafine- and fine-group cross

sections. using the following algor1thms The superscripts bg, fg, and ufg
denote broad- group, fine-group, and ultrafine-group quantities, respect1ve1y.

a. Inelastic Scattering Matrix

Z z <1ne1 _,}; §g

™ Pg _kinKjinJ

GlnelJ_,K -
), ol
jinJ
b. n,2n Matrix
m . g _kan_]an (96)

On 2nJ K -
) — ) f
L ¢.B

-j’in':T



c. Capture Cross Section

e The unresolved resonant, the resolved resonant, ‘and the
total broad-group cross sections are calculated separately in AVERI,
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. Resolved-resonant cross
sections are therefore contracted using a special procedure as compared -

- with other cross sections:
N fg ) R ‘. -
> (@) o

—byg . : i3 unresolved °
cJ unresolved (b?g ' .
5D e L 5
<-O—-bg>p . jinJ J /resolved Ej Z'1:(E) J (98)
cJ resolved ij+1 dE Sufg ' _

jim g YEy 2y(m)

where the integral and <jlén>l'lfg are defined in Eq. 24 and the S}lfg is given
J

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

The total capture is given by the sum of Egs. 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:

fg A
2. (@‘). ) 8
jin J J /unresolved J
= e - , (99)
(DJ

f
J unresolved

+1
f IT a4E sufg
) j
t(E)

2 (D)

(;;;;bs) _jing <

f - . ’

J . resolved Z EJ+1 dE Sufg . (100)
.4 E. Zt(E) J
jinJ 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 group 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
Aflux.

e. Average Number of Neutrons per Fission

S GDEGDT e T GO e
J ' jinJ '

“mPg  jin
VJ = —
J iy

(101)

The olfnbg is the total broad-group J fission cross section
J ' ‘
given by Eq. 99 plus Eq. 100.

f. Inelastic Cross Section
. f
T @, of
. 4 Cinelj, %j
g P8 _jinJ (102)
r.inelJ - ¢bg . :
- T
g.” n,2n Cross Section
, : N\fg
. z éﬁr}z&j ¢>§g
g jin J ' ;
Oﬁfmj = = (103)
_ ¢Jg.

h.A n,p Cross Section

NE
m
z <’np" ¢jg
—b . J
n,py : ¢bg A
. KRS
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i. n,a Cross Section

2 GmNE ol

b
m Pg jinJ
- 105
Onsaig bz (105)
: - -J
j. Transport Cross Section

The definition of the transport cross sectlon depends upon
‘the, option chosen. For the ordinary P1 option (IOPT = 1),

N
— Z <trf +Z—-ZuT
ngg _ jinJ jinJ ’ | -(106)
¢J

z 5 ufg
Jln.]' J Jan &)

f
where '<Zt1>§g and Z}Cllf‘]g are given in Eqgs. '72 and 78. The <01£1;.1>jg and
uf b . : .
O{?J & 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

f f
Z <,}c’r1} g¢ug
ufg
om ~mbg  jinJ z
try 7 Z ¢ufg
jinJ Zuff

(107)

fg . ’ .
where the <‘5€? .g 1s assumed to be constant for all ultrafine groups con-
J ; :

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 uf
Z 'YJOtot J Oelk_,J &
mbg_Jan ' Jank .

o = )
mufg : : m
where Gel = ‘is given by Eq. 87 and OtotJ is given by Eq. 90. The Vj are

defined in Eq. 91 and are equal to one for the consistent Pl opt1on
For the non—Legendre materials,

z, @

. TmPg _jinJ
OtrJ - Jb v )
J

(109)

and Og}>jg is assumed to be constant for all ultrafine groups in the cor-

responding fine gr oups.

k. Elastic Scattefing Matrix

For non-Legendre nxaterials,
T s Dl ‘

where J is the last fine group in broad group K.
CIf . m is hydrogen,
‘H fg

——lbg _ BBk AEg Z elrJ ’ . | )
elyj-K ¢bg ‘

jan

fg
where AEK is the energy w1dth of broad group K <elr>J is average

elastic removal cr_oss sect1on of the fine group j due to hydrogen, and
'Ej+1 is the lower energy of fine group j.

For Legendre matelrials in an ultrafine-group problem



ufg uf
2 o
~mbg _kinKjinJ
elyj-g ~ obg ’
J

(112)

uf
where Olgi. i is given in Eq. 63.
: i

If IOPT is greater than 3, the code also generates the P1
- scattering matrix ‘

mufg
Y ol Cruig

el:
mP8 kinKjing 0K
Oel = " ] . (113)
J—-K jbg \
' J
muig
1 , .
where Uelj—>k was also used in Eq. 87.

For hydrogen in an ultrafine-group problem,

ufg
H P8 K 1 H j+ H j .
_ K Z 1 ) It : . 14
J jinJ

where E;: and Ej+1 are the upper and lower energies of ultrafine group j-
in broad group J, and OIS:I is evaluated using Eqs. 43 and 44.

If IOPT > 3, for hydrogen,

‘ E. Jufg

ufgr1/2 L Hg )2 L Hig, I

b Z Aek gEK 2: > OS (EJ) EJ + OS (EJ+1) _E:‘?/z
CH® kK jinJ j+1

o = ) 115
' J

where Aeﬁfg is the energy width of ultrafine group k. For Pl 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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"anisotropic" self- scattermg in the broad group; :0

""bg '—bg ~—bg bg . bg bg
gel = oty z el - o, - Oma - Oin 1
J—=J J A J-K Py TLAT inely. . ..
bg —=bg —bg

If the input option IOPT > 3, the code also'generates‘a;n

amsn'lbg

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

uf
Z O-g)lti‘]-j &

mbg _ jinJ

This number,

. | a1

o =
JJ
where oi’gtj was defined in Eq. 90. Thus,

ganis™ = bg - Z oM bg - om bg g, bg

ely.g totJ elJ—»K n,py n,a 3 inely .

TKAT o

by —=bg -—-bg

- o-’{{}znj - ognj - OfJ . | (118)

2. Program BGPONE

Program BGPONE calculates an ordinary P1, broad-group real
and adjoint fundamental-mode spectrum utilizing homogenized macroscopic
broad-group ¢ross sections generated in AVER1. BGPONE uses the same input
buckling data as used by program PONE and iterates on bucklmg to criti-
cality as described in Section III-C above. - The resulting fluxes and buckling
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. '



IV. MC? 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. MC? Input Format

Item Variable . Format
1 IDENT A 4 12A6
2 IOPT, NOI, NOBG, NGEOM, NTHRM, NSORS, 1016, E12.5
IYOS, NMIC, NPUN, NDELU, DELUN
3 (CGB(I), I=1, NOBG+1) , 6E12.5
4 EPSABS, EPSINT, EPSTOT, RADP, RADC, 6E12.5
AFAC
5 KT1, KT2, KT3, KT4, KT5, KT6, IA, KTFLUX 816
6 (NUCID(I), NELMO(I), ADEN(I), TEMP(I), A6, 16, 4E12.5
FCONC(I), CCONC(I), I=1, NOI)
7% (THC(I), THF(I), THNU(I), THTR(I), THNA(I), 6E12.5
THNP(I), I=1, NOI), if NTHRMZ0
g (PHIC(J), J=1, NINTC), if IYOS£0 ° 6E12.5
9% '

IBSQ, BSQ, BSQ2, EPS, if IYOS=0 ‘112, 3E12.5

*Conditional on Item 2 quantities.

TABLE IV. Definitions of Variables for MC? Input

Variable Name : ‘Identification

IDENT
IOPT

NOI

Problem identification.

= 1 Pl fundamental-mode calculation.

= 2 Consistent Bl fundamental-mode calculation for
isotropic neutronics.

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

= 4 Consistent Bl fundamental-mode calculation for
anisotropic neutronics.

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

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

Variable Name

Identification

NOBG

.NGEOM

NTHRM

NSORS

1YOS

NMIC

NPUN

NDELU
DELUN

CGB(I)

EPSABS

Number of epithermal broad groups desired in
final cross-section set. -

Fuel-pin geometry.
Slab.
Cylinder.

Read in thermal-group cross sections with prob-
lem data. . .
Code sets thermal fluxes and cross sections to
Zero.

Library identification number for fission source.

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

Calculate microscopic and macroscopic broad-

group cross sections.

Broad-group cross sections not calculated.

Punch broad-group microscopic cross-section
information.
Avoids punching.

All-fine-group problem.
Ultrafine-group problem.

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

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.

Resolvedresonances which producea g5 <. 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.



TABLE IV. (Contd.)

Variable Name

Identification

EPSINT

EPSTOT

RADP

RADC
AFAC

KTI1

KTZ
KT3
KT4

KT5
KT6 -

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

" Resolved resonances which produce an average

0, < 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.

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

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.

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

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.

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

Edit microscopic fine-group average cross’
sections computed from nonresonant linea
segment data.

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

Edit for code-debugging purposes.

Edit fine- and ultrafine-group fluxes for each
buckling iteration.
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TABLE IV. (Contd.)

——————

Variable Name Identification

IA

KTFLUX

NUGID(I) " - -

NE LMO(I)

ADENuf

TEMP(I)
FCONC(I)
CCONG(1)

THCU)'

Vd

THF(I)

THNU (1)

THTR(I) .

THNA(I)

THNP(1)

Edit ultrafine-group material macroscopic
elastic removal cross sections, elastic trans-
port cross sections, and elastic transfer cross
sections. ‘

No edit of ultrafine-group elastic cross sections.

l/E weighting spectrum used for fine-group
cross sections.

Constant weighting spectrum used for fine—grplip
cross sections,

E weighting spectrum used for fine- group cross
sections.

Nuclide identification on lviBrary tape. The order
is arbitrary. Hydrogen is built 1nto the code and
is designated by HYDRO.

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

Atomic concentrations used to compute homoge- _
nized macroscopic cross sections for use in-‘funda-
mental mode calculations (atoms/cc x 10724),

Nuclide temperature (°K).

Nuclide concentrations in fuel pin (atoms/cc x
0—24) -
Nuclide concentrations in outer region (atoms/cc X

10724),

Microscopic thermal-group capture cross section
for each material. If NTHRM = .0, omit.

Microscopic thermal;group fission cross section
for each material. If NTHRM = 0, omit.

Number of neutrons emitted per fission in the
thermal group for each material. If NTHRM = 0,
omit.

I\;Iicroscopic thermal-group transport cross section
for each isotope. If NTHRM = 0, omit.

Microscopic thermal-group n,a cross section for
each isotope. If NTHRM = 0, omit.

Mi.croscopic thermal-group n,é cross section for
each isotope. If NTHRM = 0, omit.
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. TABLE IV. (Contd.)

Variable Name

Identification

PHIC(I)

IBSQ

..\/
o

~ BSQ

BSQ2
EPS

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.

Iterate on buckling to critical.
First guess on buckling.
Second guess on buckling if IBSQ > 0.

Convergence on Ikeff -1 |,'typica11y 0.0001.

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

TABLE V. Format of Cards Punched by MC?
Item Variable - ' Fofmat
1 IDENT 12A6
2 NOBG 16
3 (CGB(K+1), K=1, NOBG), 0. : : C 6E12.5
4 (STR3(K), K=1, NOBG), 0. S 6E12.5
5 NUCID(M), N2N(M), ADEN(M) , 4 A6, 16, E12.5
6 (XC(M,K), XF(M,K), XTR(M,K), XNU(M,K), 6E12.5/2E12.5
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)
72 ((XELT(M,K,KF), KF=K, NOBG+1),-K=1, NOBG) 6E 12,5
82  ((XINEL(M,K, KF) KF=K, NOBG), 0., -K=1, NOBG) 6E12.5 °
92:P  ((XN2N(M,K,KF), KF=K, NOBG), 0., K=1, NOBG) 6E12.5
10€ (XANIS(M,K), (X1IELT(M,K,KF), KF=K, NOBG+1), 6E12.5
K=1, NOBG) '

Items 5-10 are repeated for each material M.-

2Each new value of K is started on a new card.,
bPunched only if material M contains n,2n cross-section data on the

library tape, i.e., if N2N(

M) £ 0.

CItems punched if IOPT > 3 (see Table IV).



TABLE VI. Definitions of Variablés for Cards Punched by MC? .

Variable Name

Identification"

IDENT
NOBG

CGB(K+1)

STR3(K)

' NUCID(M')
N2N(M)

. ADEN(M)
XC(M,K)

XF(M,K) |

XTR(M,K)

XNU(M,K)
XIN(M,K)

X2N(M,K)

XNP(M,K)

XNA(M,K)

- THC(M)
THF (M)
THTR (M)
THNU (M)

THNP(M)

Problem identification card.

Number of epithermal broad groups.

Lower energy of broad group K.

Fission spectrum for broé.d group K.
Material M identification.

If nonzero, material has n,2n cross sec;io’ns.
Atom density for material M ‘

Microscopic capture cross section, -Oc' for
material M and broad group K.

Microscopic fission cross section, O¢, for

" material M and broad group K.

Microscopic transport cross section, O, for

material M and broad group K.

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

Microscopic inelastic cross section, Oinel® for
material M and broad group K.
Microscopic n,2n cross section On.2n for

3

material M and broad group K.

Microscopic n,p cross section,
and broad group K.

On,p’ for matena_l M

Microscopic n,o cross section O

n,q’ for material M
and broad group K. I '

Microscopic thermal-capture cross section for
material M. '

Microscopic thermal-fission cross section for -
material M, ‘

Microscopic thermal-transport cross section for
material M.

Average number of neutrons per fission in the thermal

group for material M.

Microscopic thermal n,p cross section for material M.



"TABLE VI. (Contd.)

Variable Name

Identification

THNA (M)
XELT(M,K,KF)

XINEL(M,K,KF) "~
XN2N(M, K,KF)
XANIS(M,K)

X1ELT(M,K,KF)

Microscopic thermal n,q cross section for ,mate-rial M.

. Microscopic elastic transfer cross section,

51 (K = KF), from broad group K to broad group KF
for material M.

" Microscopic 'inelastic transfer cross séction,’

Zinel (K = KF), from broad group K to broad.group KF
for material M. ... . : Gl

"M1croscop1c n,2n transfer cross section,’

1’121‘1

2 (K- KF), from broad group K to broad group KF
for materlal M. :

M1croscop1c elastlc transfer cross section,

Z41 (K = K), from broad group K to broad group K |

for anisotropic neutronics for material M.

Microscopic Pl elastic tra-nsfer cross section
Zel (K - KF) from broad group K to broad.group KF
for material M. ~

:The input for a sample problem is given in Appendix D; the output is

given in Appendix E.
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V. INPUT PREPARATION FOR MC? DATA LIBRARY

Table VII identifies the input items together with the,_FOR"I,‘R_AN :
names and formats. Table VIII gives the description.and limitations of the
various quantities. : ' B '

' TABLE VII. Formats for MC? Data Library ,Ir_lf)lit

Section Variables S Format
1. Table'of . NOMAT S 16
- Contents ~ (ILIST(I), I=1, NOMAT) S 12A6 . -
2. Resonance NID, IWR, IWF, NOI for first material. 6X, Ab; 3112
_Data SIGP, AMASS, A0, Al, A2, A3 for first -
' material. A o 6E12.5'
NUN, IFI, IS, ISK for first material. 4T12

ABUN(1), ..., ABUN(IS) for first isotope
through last isotope in first material .~
that will be used in the unresolved :
calculation. : 6E12.5 -

LST, NPT, AAA for first isotope in

first material with unresolved ' s
parameters. - . 2112, El2.5.
JST(1), JST(LST) for first through ' |
last § state for first isotope in first

material that has unresolved . '
parameters. ‘ 2112

ES(1), ..., ES(NP) for first isotope in
first material that has unresolved )
parameters. 6E12.5

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

GAMA, G, D, AMU, NUT A R 4E12.5, 112
GNO(1), ..., GNO(NP) . - 6EI12.5
GF(1), ..., GF(NP)? 6E12.5

aSupplied if IFI = 1.
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TABLE VII. (Contd.)

Sec‘tion ‘ } Variables Format

Resonance For last J state in first £ state in first

Data isotope in first material that has

(Contd.) unresolved parameters..
GAMA, G, D, AMU, NUT ' o 4E12.5, 112
GNO(1), ..., GNO(NP) o 6E12.5

"GF(1), ..., GF(NP)2 . 6El2.5

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

GAMA, G, D, AMU, NUT ' 4E12.5, 112
GNO(1), ..., GNO(NP) 6E12.5
GF(1), ..., GF(NP)2 6E12.5

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

‘GAMA,; G, D, AMU, NUT ' 4E12.5, 112
" GNO(1), ..., GNO(NP) 6E12.5
GF(1), ..., GF(NP)? 6E12.5

-LST, NPT, AAA for last isotope in
first material that has unresolved
parameters. ' 2112, E12.5

JST(1), JST(LST) for first through
. last £ state for last isotope in first

material that has unresolved

parameters. _ 2112

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

GF(1), ..., GF(NP)? for last J state in
last J state in last isotope in first ma-
.terial that has unresolved parameters. 6E12.5
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TABLE VII. (Contd.)

Section

Variables

FQ,I"ma_.t'

2. Resonance
Data

(Contd.)

3. Non-
resonance
Data

NRGYS, MASSI, ABUND for first

isotope with. resolved resonance
parameters in first material.

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

. isotope in first material. |

L, G, EN, GAMGAM, GAMN, GAF"
for last r_esolved resonance in first
isotope in first material.

‘NRGYS, MASSI, ABUND for last

isotope with resolved resonance
parameters in first material.

L, G,{,EN, GAMGAM, GAMN, GAF
for last resolved resonance in last
isotope in first material.

NID, IWR, IWF, NOI for secopd
material. )

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

MATNO," for: first material.

EMUO, A0, Al, A2, A3, XI for first
material.

(INS(K), K=1,8)

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

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

216, E12.4

16, 5E12.4

16, 5E12.4

216, E12.4

16, 5E12.4

6X, A6, 3112

Ab

6E12.5
816

6X16, 9A6

1216



TABLE 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
Data in first material.

(Contd.) ‘

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

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

EN(K,1), SIG(K,1), ..., EN(K,NT(K)),
SIG(K,NT(K))P for last reaction type
in first material. ' :

MATIIO for 'second material.

Format specification is same as for

first material and is repeated for all
‘following materials until smooth data
have been specified for all materials.

Inelastic ID, NLEVLS, NSTAT, NTWON for
Scattering first material.
and n,2n

AMASS, ESTAT, THRESH for first
Data '

material.

IR, EGAM for first resolved level
in first material.

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

EIN(1), SIGIN(1), ..., EIN(NS1),
SIGIN(NS1)€ for first resolved level
in first material.

IR, EGAM for last resolved level in
first material. ’

b

C

INS(K)

Variable format
IFMT

6X16, 9A6

1216

IFMT
Ab

A6, 316

3E12.5

112, E12.5

1216

6E12.5

112, E12.5

NT(K) = 2 NS(LK). If NT(K) is 0, this data is omitted.

I=1

IR
NSI = Y NIR(I).
I=1
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TABLE VII. (Contd.)

Section

Variable

Format

4.

Inelastic
Scattering
and n,Zn
Data
(Contd.)

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

EIN(1), SIGIN(1), ..., EIN(NS1),
SIGIN(NS1)€ for last resolved level in
first material. g

IR1, IR2, IR3 for statistical calcu-
lation in first material.

(NST(I), KT(I), I=1, IR1) for statis-
tical calculation in first material
if NSTAT > 0.

ENT(1), SNT(1), ..., ENT(NST1),
SNT(NST1)" for statistical calcu-

"lation in first material if NSTAT > 0.

(NSD(I), KTD(I), I=1, ‘IRZ) for
statistical calculation in first
material if NSTAT > 0.

END(1), SND(l), ..., END(NSD1),
SND(NSD1)€ for statistical calcu-
lation in first material if NSTAT > 0.

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

E2NT(1), S2N(1), ..., E2NT(NS2N1),
SZN(NSZNI)f for n,2n calculation in
first material if NTWON > 0.

IR 1
NST1

I=1

IR 2
NSD1

I

=1

IR
NS2N1

"

I=1

2 NST(I).

NSD(I).

3

NS2N(I).

1216

6E12.5

316

1216

6E12.5

1216

6E12.5

1216

6E12.5
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TABLE VII. (Contd.)

‘Section

Variable Format

4. Inelastic ID, NLEVLS, NSTAT, NTWON.for

Scattering second material. : A6, 316
and n,Zn

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 materials.

5. Fission-  NSPEC

spectra
Data

16

I, BETA, ALPHA, TAU for first
spe‘ctrum.'

I6, 6X, 3E12.5

I, BETA, ALPHA, TAU f{for last

spectrum.

16, 6X, 3E12.5

TABLE VIIL Definitions of Variables for MC? Data Library Input

Name of Variable

Definition

NOMAT
ILIST(I).
NID

IWR

IWF
NOI
SIGP

AMASS
A0, Al, A2, A3
NUN

O = QO =

Number of materials on the library.
Identification of library materials.
Material identification.

Material has resolved-resonance parameters.
Material has no resolved-resonance parameters.

Material is fissile, 0 otherwise.
Material is nonfissile.

Number of isotopes that have resolved resonance
parameters. '

Constant background scattering cross section,
barns.

Atomic mass number for material.
Coefficients in polynomial fit to data on ¥ (E). °

Material has unresolved-resonance parameters.
Material has no unresolved-resonance
parameters.



62

TABLE VIII. (Contd.)

Name of Variable Definition

IFI

- Fissile isotopes.

Nonfissile isotopes.

IS Number of isotopes in unresolved calculation, <4,

ISK Number of logical records in resonance data
ISK = IWR + 2 . ,

+ NUN J {1 + 2 [1 + 2 (2)]},
1S LST L JST -

where LST and JST .are defined below.

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

. calculation.

LST Number of angular momentum states, £, con-

sidered in unresolved calcul;tion, =2.-
NPT 'Number of energy points at which unreselved

calculation is done, =25.

AAA - ka ‘\/E, where k is the wave number, aA is the.

: nuclear radius, and E is the energy.

JST(I) Number of channel spin states, J, associated  ~
with each angular momentum state, =4,

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, €V.

"AMU. Number of degrees of freedom in ngutron—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.



TABLE VIIL. (Contd.)

Name of Variable

Definition

MASSI'
_ABUND
.
G
EN
' GAMGAM
GAMN
GAF

MATNO
EMUO

X1

| INS(1)
NC(I)
IfMT(I)
NS(J.,I.)

KMOD(J,1) -

EN(K,7)

I SHe

o O

Mass of isotope.

Abundance associated with each isotope with
resolved resonance parameters.

Identification number (optional).
Statistical factor, g.

Energy at resolved resonance peak, eV.
Resolved-resonance radiation width, eV.
Résolved-resonance neutron width, eV. |
Resolved-resonancve fission width, eV.
Material identification.

Average cosine of the scattering angle in
laboratory system for isotropic scattering
in the cm system (2/3A).

Average logarithmic energy loss per collision
for isotropic scattering in the center-of-mass
system. ' ‘

Number of interpolation regions associated with
reaction Type L.

Energies on cards are in MeV.
Energies are in eV.

Variable format field used for reading data for
an individual reaction. '

Number of coordinate pairs associated with
reaction Type I and interpolation range J.

Flag indicating type of interpolation to be used
for reaction Type I in interpolation range J:
In E vs log C; :

In E vs 0;

Evso.

Energy coordinate associated with a particular
energy point J, for a given reaction, K. The

" reaction types included are: K =1, o4 K = 2,

0 K = 3, 04peps K = 4,08; K =5, 0c; K = 6,

On,2n; K = 7, on’p;K = 8,0n,q- Eriergies must -

be in order of increasing energy, in eV or MeV.
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TABLE VIII. (Contd.)

Name of ~Variab1e'

Definition

SIC(K,'J)

ID |
NLEVLS

NSTAT

NTWON

AMASS
ESTAT

THRESH

IR

EGAM -

ANI'R(I)

KT(1)

‘ EIN(K)

SIGIN(K)

IR1

>0

>0

Cross-section coordinate associated with a
particular energy point J, for a given reaction,
K. Cross sections must be in barns. LT

Material identification.
Number of résolved levels for inelastic

‘scattering in a particular'material.

Indicates that data for a statistical calcu-
lation of inelastic scattering are included.

Indicates that data for n,2n scattering are:
included.

Atomic mass for material.

‘_ Energy, in eV, at which a statistical calculation

for inelastic scattering begins.

Energy, in eV, at which a statistical calculation
for n,2n scattering begins.

Number of interpolation regions for resolved
inelastic scattering.

Energy of gamma ray, in eV, which is emitted
when a particular resolved level is excited.

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.

Type of interpolation rule to be used for inter-
polation region I:
In E vs 1n 0;

In E vs G;

E vs O.

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

Cross-section coordinate associated with a
particular resolved inelastic level. Cross
section must be in barns.

Number of interpolation regions for unresolved
inelastic scattering nuclear temperatures.



TABLE VIII. (Contd.)

Name of Variable .

Definition

IR2
IR3

- NST(I)

KT(I)
ENT(K)

SNT(K)

NSD(I)

KTD(I)

END(K)

SND(K)

NS2N(I)

Number of interpolation regions for inelastic
scattering data for unresolved calculation.

Number of interpolation regions for n,Z2n nuclear
temperatures.

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

Same as KT(I) above.

Energy coordinate associated with data for
nuclear tempefature in inelastic scattering.
Energies must be in order of increasing energy
and in eV. |

Temperature coordinate associated with data
for a statistical calculation of inelastic scattering.
Temperatures must be in MeV. :

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.

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:

In E vs In o; '

In E vs 0

E yvs O.

Energy coordinate associated with data describing

65

the difference between totalinelastic cross section,"

and the sum of resolved levels. Energies must
be in order of increasing energy and in eV,

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

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.)

Namé of Variéble

Definition _, .

KT;Naj

E2NT(K)

S2N(K)

NSPEC

BETA
ALPHA

TAU

Type of interpolation to be used for the n,2n ...
nuclear temperature data for interpolation '
region I: A

InE vs In T;

In E vs T;

E vs T.

Energy coordinate associated with data for a
statistical calculation of the n,2n reaction,
Energies must be in order of increasing energy
and in eV. -

Temperature coordinate associated witﬁ data
for a statistical calculation of the n,2n reaction.
Temperatures must be in MeV.

Number of fission spectra in library.

Identification number for a particular fission
spectrum. ‘

Parameters in generalized fission spectrum:

E ) -E/TAU
€
TAU?

‘ 5~ -E/BETA
+(1 - ALPHA fm— ¢
TBETA?

£(E) = ALPHA(

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



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 .

© : / , / .

v dx = /e ¥ dx + oo/ , v dx + remainder, . (Al)

AR VP EX:
' 0 20/€

where £ is given in Eq. 11 and

. 1 il -1 f200 /B '
remainder = m{?- tan ! (T m)} ) ) (AZ)

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 one
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 z; are determined such that

Zin 1 i )
Ppx) dx = =, ' - (A3)
Z

i 7

where P, 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 z; are involved, besides the points zg = 0
and ZN = oo,

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

Zi+1 ‘
Xj4 = N xP,(x) dx. (A4)
Zi
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The code then assumes that
f {(x)Pn(x) dx = |5 Z £(x;). (A5)
()

Tables IX and X list the values of X5 used in the code.

TABLE IX. Values of x; 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, 1 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 x; Used for Integration of Fission-width Distributions
with One, Two, Three, or Four Degrees of Freedom

Degrees of Freedom, n

Index, i 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
using the Romberg integration allgorithrn.18 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 group-integration interval. Only those resonances
are included which produce a o5 or 0t (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.



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 ﬁp 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
i
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) MANYI(I), the number of energy points of informa-
tion in each of these blocks, I. '

MATLS . Number of materials

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 '

MANYI(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.
MANYI1(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), B1(1), B2(I),..., and B19(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.



Record 1

Record 2

Record 3

Record 3°MATLS-2

Record 3°MATLS-1

Record 3°MATLS

MATID

BO(1}

Bl(1)

8201

B19()

80(121)

81{121

B2121}

B19(121}

MATID

BO(

BI{1}

B2(1}

B19(1)

BO(121)

Bl{121

B2121)

Bl9(121)

71

Material identification, Material 1

.Elements of transformation vector from center-of-mass tglabofatory system, Material 1

Atomic weight, Material 1

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

Third-order expansion coefficient, energy leve! 1, Material 1

Twentieth-order expansion coefficient, energy level 1, Material 1

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

Second-order expansion coefficient, energy level 121, Material 1

Third-order expansion coefficient, energy level 121, Material 1

Twentieth-ofder expansion: coefficient, e}\ergy level 121, Material 1

Material identification, Material MATLS -

Elements of transformation vector from center-of-mass to laboratory system, Material MATLS

Atomic weight, Material MATLS ‘
First-order expansion coefficient, energy level 1, Material MATLS
Second-order expansion coefficient, energy level 1, Material MATLS

Third-order expansion coefficient, energy level 1, Material MATLS

Twentieth-order expansion coefficient, energy level 1, Material MATLS
First-order expansion coefficient, energy level 121, Material MATLS
Second-order expansion coefficient, energy level 121, Material MATLS

Third-order expansion coefficient, energy level 121, Material MATLS

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

Fig. 12. Data Block 1 on Legendre-coefficient Tape
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Record 1

Record 2

Record 2°MATLS-1 -

MATID

Bo(121)

B1(121)

B2(121}

B19(121)

BO(181)

B1(181)

B2(181)

B19(181)

MATID

BO(121)

B1(121)

B2(121)

B19(121}

B0(181)

B1(181)

B2(181)

B19(181)

Material identification, Material 1

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

Third-order expansion coefficient, energy leve! 121, Material 1
Twentieth-order expansion coefficient, energy level 121, Material 1

First-order expansion coefficient, energy level 181, Material 1
Second-order expansion coefficient, energy level 181, Material 1

Third-order expansion coefficient, energy level 181, Material 1
Twentieth-order expansion coefficient, energy level 181, Material 1

Material identification, Material MATLS
First-order expansion coefficient, energy leve! 121, Material MATLS
Second-order expansion coefficient, energy level 121, Material MATLS

Third-order expansion coéffic'ient, energy level 121, Material MATLS
Tweniieth-order expansion coefficient, energy level 121, Material MATLS

First-order expénsion-coefficient, ener.gy level 181, Material MATLS
Second-order expansion coefficient, energy tevel 181, Material MATLS

Third-order expansion coefficient, energy level 181, Material MATLS

Twentieth-order expansion coefficient, energy level 181, Material MATLS

Fig. 13. Data Block 2 on Legendre-coefficient Tape



Record 1

Record 2

Record 2°MATLS-1

. MATID

BO(1981)

B1{1981)

B2(1981)

B19(1981}

B0(2041)

B1(2041)

B2(2041)

B19(2041)

MATID

BO(1981)

B1(1981)

B2(1981)

B19(1981)

v

B0(2041)

B1(2041)

B2(2041)

B19(2041)

Material identification, Material 1

First-order expansion coefficient, energy level 1981, Material 1
Second-order expansion coefficient, energy level 1981, Material 1

Third-order expansion coefficient, energy level 1981, Material 1 . .
Twentieth-order expansion coefficient, energy leve! 1981, Material 1

First-order expansion' coefficient, energy level 2041, Material 1
Second-order expansion coefficient, energy level 2041, Material 1

Third-order expansion coefficient, energy level 2041, Material 1

Twentieth-order expansion coefficient, energy level 2041, Material 1

Material identification, Material MATLS

First-order expansion coefficient, energy level 1981, Material MATLS
Second-order expansion coefficient, energy level 1981, Material MATLS

Third-order expansion coefficient, energy level 1981, Material MATLS .
Twentieth-order expansion coefficient, energy level 1981, Material MATLS
First-order expansion coefficient, energy level 2041, Material MATLS
Second-order expansion coefficient, energy fevel 2041, Material MATLS

Third-order expansion coefficient, energy level 2041, Material MATLS

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: CONTROLZ2, ALRAGO, and "
PONE. CONTROL?2 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 CONTROLZ2, 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 I’
through Data Block n, modified to the extent that the coefficients, BO, Bl,

.B2, ..., B19, 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 = [(ultraﬁne groups between ESTART and EMIN) -.1]’
60

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 transferredonto 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 through 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, CONTROL2Z2 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, CONTROLZ 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 MeV
1 1-30 ’ .
(U =0)
2 31-60
1
3 61-90
4 91-120
‘5 121-150
2 +
6 151-180
5 { 7 181-210
8 211-240
{ 9 241-270
4
10 271-300
47 1381-1410
23
48 1411-1440
49 1441-1470
24
50 1471-1500 R
{51 1501-1530 - : EMIN (U = 12.75)
- 25
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 elements, 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.

TABLE XI. Number of Ultrafine Groups Scattered by Various Masses

Element Atomic Weight Number of Ultrafine Groups Scattered?®
Sodium 23 20.8827
Oxygen 16 : 30.0391
Carbon 12 : 40.0930
Beryllium 9 : 53.5544
Lithium 7 69.0437
Helium 4 122.5985

aUltrafine-group lethargy width is 1/120.

In general, if the calculation involves N ultrafine grbups 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 restriction 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) in the -
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.



MANY1(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 MANY1(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
material.

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 JEND1. 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-NSHZ2. NSH2Z 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 - NW1*60, where
NWI1 is either N1 or N2 depending on whether JL is less than or greater than
or equal to the initial JFKS of the current pass. N1 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, NW1 is set equal to N1. If JL is greater than or equal to JFKS,

NWI1 is set equal to N2, '
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APPENDIX C

Logical Tape Usage

Table XII lists the logical tapes used by MC? and describes the tape

contents.

are also listed for reference.

The names of the subprograms involved with each logical tape

TABLE XII. Description of Logical Tapes .
Logical .
Tape Written by Read by Description of Contents
2a UNRES; FIGERO; FIGERQ;FIGERO; Binary, unresolved resonance cross »
ALRAGO;AVERI OGARLA;AVERI] ' sections;.ufg-resolved resonant
: : . 0,; Legendre coefficient derived
microscopic cross sections; re-
solved resonances cross sections.
3a _ RESRES; FIGERO; AVERI.. Binary, resolved resonance cross
INSCAT sections; unresolved resonance
i cross sections, smooth nonresonant’
quantities; inelastic and n,2n
matrices.
4a SOURCE;ALRAGO; CONTROLZ; | _ Binary, ultrafine-group fission
AVERI ALRAGO;AVER;® spectrum; Legendre-coefficient-
AVERI derived macroscopic cross sec-
- tions; broad-group microscopic
cross sections.
52 CONTROLZ;AVERI ALRAGO;AVERI Binary, Legendre- coefficient li-,
- . brary; broad-group m1croscop1c
‘ _ cross sections.
62 DRIVER;UNRES; - BCD, output information.
RESRES;CONTROL 1;
FIGERO;SIGAVC;
INSCAT;SOURCE; i
CONTROLZ;ALRAGO;
OGARLAAVER; .
AVERI1 a
72 Userb DRIVER;CONTROL2 BCD mput information.
9¢ Libraryd DRIVER;UNRES; Bmary, table of real and imaginary
INSCAT;SOURCE; parts of the W function, library
CONTROL2 data, Legendre-coefficient data.
23¢ - - Binary MC? overlay program tape
a
50 OGARLA AVERI] Legendre-coefficient-derived

,microscopic cross section

aWorkmg tapes during a run, to be released after run 1s completed.
bl.oaded 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 Legendre-.

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 materiéls, 21 epithermal groups, and an ordinary Pl
fundamental-mode épectrum 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
by the ‘Brookhaven National Laboratory Code-test options: 1, 2, 3, 4, and 6
have been selected to display various internal print selectlons For
brevity, the card-punch option is not selected.

TYEST PROB,, ALL FINE GROUP, LLBRARY FROM ENDFVB TAPE 102 OF 2/23/67

1 ] 21 2 0 1047 ] 0 0 b .25
10, . . 46 36,7 *5 22,3 *5 13,5 +«5 82,85 *4. 50. ‘. q
30, .4 18, .4 11, +4- 67, «3 44, «3°25, *3
15, 3 91, 2 43, %2. 26, 2 20,4 2. 12,3, .2
¢ 001 00005 25
-1 1. 1 1 1. 2
NA 23 10423 ‘900, 40123
PU239 0012 T 900, 00082
U 238 10108 9090, .0108
Pu24p . 0004 900, 10004
FE , 011 900, W011

1.0, 100005 10001
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APPENDIX-E | ‘
L1st1ng of Sample Problem Output ‘

The hstlng given is the output for the problem spec1f1ed in
Appendix D. Since the library data used were an early test release’ of

' ENDF/B data the numbers resulting in the problem should be cons1dered'
- useful only from the standpoint of code testing. - Thus, for exarnple, the

divide check indicated for subroutine INSCAT is. due to: 1nadequac1es in

- the. 11brary data and not due to a coding error



"TEST ‘PROB,, ALL FINE GROUP, LIBRARY FROM ENDF/B TAPE 102 OF '2/23/67

REVISED -BROAD :GROUP .BOUNDARIES BY ENERGY AND LETHARGY
' _DESIRED LETHARGY

‘DESIRED ENERGY

ACTUAL ENERGY USED

.00,000500062000.___..

_ACTUAL. LETHARGY USED . . ...

0 10,00000000+006 - .10,000000004006 0 e 00.0800000009000 .
1 :36,70000000+005 36,78794412+009 10,02393431-001" 10,00000000~-001
‘2 '22,/30000000+4005 '22,31301602+4005 15,00583508-001 15,000000002001
‘3 -1£3,50000000005 13,53352832+005, . 20.024805017001  _  __ 20,00000000-004%
-4 .82,500000004004 82,08499862+004 24,94956986~001 25,00060000~004
§ 50,000000004004 49,787068374004 '29,95732274-001 30,00000000-001
6 30,000000004004 30,19738342+004 ..535,06557897-001 35,00000000-004"
‘7 18,000000004004 18,31563889+004 40,17383521-001 40,00000000~004
8  11,000000004004 11,108996544004 +45,09860006-001 45,00000000-004
9 .67,00000000+003 67.37994999§003 o .. 50,05647753-001 50400000000-00%
10 41,00000000003 40,86771438+003 54,967683057001 55,00000000-00%
11 :25.,00000000+003 24,78752177+003 59,91464547-001 60,00000000-004
$2 .45,00000000003 15,03439193+003 165,022901717001. 1 654000000005008 . . ..
43 91,00000000+002 91,18819656¢002 70.02065959-001 7000000000004
14 :43,00000000002 43,07425406+002 77.51725349=001" 77+50000000+~001
.45 '26,00000000002 26,12585573+002 82,54828927-001._._ . 82,50000000~00%"
.$6 '20,400000004002 20,346836904002 84,97390564~001 85,00000000+004
17 ~12,300000004002 12,340980414002 '90,03326203-001 90.00000000»001
.48 '96,000000004001 96,11165206+001 92,51162366-001 92,50000000+00¢
49 -58,300000004004 58;29466373+001 $7.49908464-001 97,450000000-004
20 :27,50000000+004 27,53644935+001 40,50132455+000 10,500000600+000
‘21 '85,75500000+000 78,893248274000 - 11,66660126#000 - 11,75000000+000
'22 -00,000000004000 00,00000000000
:GROUP * DELTA ‘U DELTA £ .
1 -10,00000000-001 63,212055884005
2 50,00000000<002. 14,47492840005. -
3 -50,00000000-002" 87,79487692+004 - -
4 50,00000000-002 53,250284614004
g -50,00000000s002 32,297930264004
-6 50,00000000+002 19,589684944004
‘7 :50,00000000-002 11,881744834004
8 :50,00000000-002 72,066423504003
19 50,00000000-002 . 43,71049539¢003 . I -
. 10 50,00000000-002 26,511755614003
- A1 <-50,00000000~002 16,08019262+003
12 - -50,00000000~002 97,53129837+002 . .
13 50.00000000+002 59,155722744002
14 ‘75.00000000-002 48,113942504002
. 45 50,00000000=002 . 16,948398334002 e
16 '25,00000000-002 57,790188284001
117 50,00000000~002 80.05856493+001
.48 . .:25,00000000=002 27.29815203001 _ -
19 -50,00000000-002 37,816988334008
20 75,00000000-002 30,758244384001
.21 .12,50000000=-001 19.647124524001 . N U
22 78,89324827+000

EPSILON SIGMA= 1,0000-003 EPSILON SIGMA BARe 5400002004 EPSJLON SIGMA-T3 5,0000700%..
-GEOMETRYa 2 SOURCE TYPE=1047 PIN RADIUS==0, 00004000 ‘COOLANT RADIUSSe0,C0004000 Asel, 00004000

THERMAL OPTI1ONs

0 SPECTRUM IN

‘FUNDAMENTAL MODE OPTIONe 1

PUT O

chROSCOPlC CROSS SECTIONS 0 PUNCH -OPTION
:NUMBER .OF ULTRA FINE GROUPS PER FINE GROUP=. 31 ULTRA F INE .GROUP.. LETHARGY WIDTHs 2,500005004 _FINE GROUP. WEIGHTING. OPT]ON. .2

0

18



: MATERIAL 1D. ELMO MAT, 1D, ATOMIC CONC, TEMPERATURE . ATOMIC .CONC, PIN . ATOMIC. co~c. .COOLANT
‘RE «0 1,10000000=002 9,000000004002 1,10000000=002 oooooooooo
U 238 -0 1.08000000002 9.000000004002 ... _1.06000000%002. m-_m_n_L:nAnnﬂnnn
PU239 -0 1.,20000000=003 9,000000004002 1.200000002003. © e, oodooooooooo
PU240 =0 4,00000000004 9,000000000002 T 4 00000000-004‘ te0,000000000000
NA 23 =D 1.230000004002" 79,00000000002 1. asannnnnennz__,_______znlnnnnnnnngnjuL_"____
(ELAPSED ‘TIME IN OVERLAY

1.055904004MS

‘TIME :SPENY IN PROGRAM AREA NO, 1 WAS  7,0904000SECONDS . .

Z8

MAT, NOY 238
Te N%2800003

5.76659~003

2 L STATES = 6 E Po& , T

A 9.99443+001 0000009 8,02221002
'8,000004003 7,765294001 0,00000000 1.12173001
1,200004004 6.841624001 0,000604000 1,12721-001 e - o
‘2,000004004 5,62811001 0,000004000 1310282004
.3,500004004 4,27633-001 0,00000000 1.06775=001 .
'5,000004004 3,46640-001 0,000000000 1.04335-004 S — -

‘TIME SPENT IN PROGRAM AREp NO, 2 WaS 4.2egpooqssconnsA

MAT. NOPU239 1 L STATES 16 € POIN .. - .
'3,000004002 7,495174000 1, 1163600 1 8,81088=002
6,000000002 5,44220000 8,16463+4000 6,78178=002
1.000004003 4,13217+000 '6.36625¢0 0 5.37343+-002 ~ e N e
1,500004003 3,256934000 5,179654000 4,14006-002 —
‘2,500004003 2,373434000 3.,971884000  8,55622-003
-3,500004003 1,875114000 3,30907+000 1,02903-002 . e
5,000004003 1,454284000 2,71895+000 1.93061~002 - -
.8,000004003 1.,025704000. 2,116084009 1.840332002
1.,300004004 6,99137-001 1,64943¢000 1.52666+002 e
2.,000004004 4,85035-001 1343604000 1.25768-002
.3,000004004 3.34355001 1.129374090 1.03798=002. . .. ... .
4,00000+004 2.52140+001 1.009984000 '9.048450003 N
$,00000¢004 '2,01075-001 9,28254=001 7.80070-0063 .
6,000004004 1,66611-001 8,66593=001 7,33246-003
8,000004004 1,25072-001 7.,67226+001 6.435410003 o
1,000004005 9.,89384002 7,02583001

TIME ‘SPENT IN PROGRAM AREA NO. 2 WAS  2,407¢001SECONDS




8,01734001

MAT, NOPU240 2 L STaTES 14 E POINTS
6,85000+002 4,0412342¢C 6.00002~002 1.83785-002
6,00000e082 3068822+ 00 . __ . _6,083577002.. ... 1474865002 . e e cram e et e e e o o e
1,00000+0083 34219584500 6.16721-002 1:61149=002
2,00000+003 24229574708 7,09437~002 8,94523=003
4,00000+003 ~—30433050506 . 8,530497002_ . . 5.,862632003. . . —— - e e
6,00000+003 9.43746°002 7.08848=003
8,00000+003 1,025%524¢00 1.00582~-0014 6.87686=003
.1,00000e084 9e341730 02 _1,030967004. ... 648527472003 . e . —_— S
1,50000+084 7479163301 1.06347=301 5,99307=003
.2,00000+004 64811642101 1,05527=001 5,62676=003
2,50000+004 e 60078932001 1.0%9622501. 5.38504=003 e o et o+ ot s ot et e e en e om
3,00000+004 5:51645%.01 1.02587=(01 '5,21564=003
3,50000+004 ©5,02313%3501 1.09629-001 5,09035=003
4,00000+008¢ 80687302 0L e 80051102008 e Ba 99 L 2 T D D B e e o e s i S
TIME SPENT IN PRUGRAM AREA NO, 2 WAS  3.361+001SECONDS
340 5 1 65 2 2 1 1 1 1
3 7,88932+004 1,01304%0¢
Mﬁm&ﬂ!nim 9,4209¢000 _8,0187+001 _ 80187031 2.88882000 7 . _____ S SR -
PU239  9,9000+004 6,73534000 8,0187+001 8,0187+091 2,8858-301 7
v 238 1,0270+4002 3,34284001 8,0187+001 B8,0187+0)1 2,8858-501 7
fuLJi____xlngnn_nnz -8,0320000¢ 8,0187+001 8.01874004 _2,8858-001 2
PU240 .1,0490+002 B8.31534000 8,0187+001 8,0187¢051 2,685Ee301 7
PU239  1,08404002 9,5076£001¢ 21874001 B8,0187+001 2.8858.301 7
pu239 1,0480+002 A, 0860004 _R,0187+001 B,01874001 2,R85R=301 -2 s e oo e
PU240  1,05604000 -4.95460002 . 8,01734001 B8,0173+4034 2,8858+004 8
PUR39 1,09304001 1,1529e002 8,0173+001% 8,0173+001 2,8858.361 -8
PU239 1,55004001 5,8243003 A,(1734001 8,0173+004 2,8858=)01 8 e e e e e e+ et et e e
U:238 2,10004001 5,3324¢002 8,01734001 8,01734001 2,8858~004 -8
PU239  2,22004001 1,34564002 8,0173¢001 8.0173+004 2.8858~001 8
Y 238 3,6700+004 :2,49660004 _8,01734001 _8,0173+004 2,8850e001 . .8 R .
PU240 3,8310+001 1,5159¢0014 8,0173+400% 8,0173+001 2,88%58~001% 8
PU239 44314004001 1,0061200% 8,0173+001 8,017340031 2.,8858=~001 8
f_LLZ_ﬂ__J_._LﬁJLﬂnL_a._uui-nu_J, 01734001 8,01734001._2,+8858=203. 8
PU239  4,45004001 5,96304002 8,0173+4001 B,01734001 2,8858«0C1 8
PU239  4,7600+001 .2,4229¢002 -8,0173+001 8.,0173+00% 2,8858~001 8
PU239 4,98504004 '3,3464e003  8,0173+001 ..8,0173+004. .2.8858001 R —
PU239 5, 0220+00%" 4,86859002 B8,0173+001 B.0173¢001 2,8858«00% 8
PU239 5426004001 1,7087004 8,0173+4001 8,0173+001 2,8858a001% 8
pU23 5, + 89683002 . 8,01732001 . 8,01732091: 2,8858-501 -8
PU239 5976004001 1,24184001 .8,0173+001 8,0173+003 2.8858~001 8
PU239 5,8000+4004 8,9803«002 8,0173+001 6.,0173¢004 .2,8858«301 8
PU239 - 5,9390+00¢° 1,7216e00¢4 8, (173001 _B8,0173+008 2,8858.304 8 -
pY239 6411004001 :2,055240091 '8,01734001 B8.,0173+001 2:88584501 8
PU239  6,34004001 6,3773«002 8,01734001 8,0173¢00¢ 2,8858~C014 8
£u2_2___j4iﬁjﬂgjni__2 9839004 B,0173+001  8,0173¢004- -2,885E301 .8 I
U238 6,6200+001 B8,9452001 8,0173+001 8,01734004 2,8858.001 8
PU240  6,6990+00% '2,2379¢000 8,0173+001 8,0173+004 '2.,8858»301 8
PU24D 7.27snonn1 1.87734000 8,5173+001 . 8,0173+004- 2,8858a301 8
PU239  7,4310+4001 4,3923¢0014 8,0173+001 8.,0173+001 :2,68858.301 8
PU239 8, 20004001 4,9367#000 - 8,0173+001 8,0173+001 2,8858.001 B
PU239 - 8,5300+001 -5,877494000  8,04734001 -8,0173+001 -2,8858=~501 8 -
PU239  8,56004004 -4,42274004 8,0173+001 8,0173+001 2,8858~901 -8
PU239  9,7600+4001 7.30034000 8,0173¢001 .8,0173+001 :2,8858»001 8
PU239 1,0420e002 4,70824800 §,0173400% B8,01732031. 2,80858.304 '8
PU239  1,1040+002 5,3670e002 8,0173+001 B,01734001 2,885€+001 -8
PUI9  1,16104802 6,6647w002 :8,0173+001 B8,0473+091 2,8858s-001 B
: : —5,8220.6004 8,01736001—8.,01734004 24885840048
PU239  1,18904002 4,36272001 B8,0173+001 8,0173+001 2.8858~504 8
PU239  1,21004002 -5,15384002 8,0173+001 .2+8856~001 8

€8



PU240 1,21504002 3,10804001 8,01734001 8,0173¢00% 2488580004 8
PU239 1,2630+4002 3,0236002 8,01734001 8.0173+00¢ 2,8858#001 8
PU239 1,27604002 6,0962.003 8,0173+001 8,0173+001 2,BA5A=)01 8
PU239  1,31904002 1,0295#001 B8,01734001 B8,01734001 -2,8858.00% 8
PU239 1,33804002 3,053494002 8,01734001 8,0173+(01 2,8858+0014 8
PU240  1,35304002 1.675700¢ 8,0473¢001 B.0173+001 - 2,8858=001 -8
PU239 1,43204002 3,74009002 8,0173+001 8.,0173¢00% 2,8858.304 8
PU239 1,46304002 4,9£62e002 8,0173+001 .8,0173¢001 -2,8858~004 8
PU240  1,8180002 6,0053002 8,0173+001 8,0173+004 2,8A85800% R
PU239 1,57004002 3,4818¢002 8,0173+4001 8.,01734004 2.8858.001 8
PU239 1,00904002 %5.27253003 8,0173+001 8,0173+001° '24885800%¢ -8
PU239  1,64404002 6,2280e802 8,0173+004 -8,0173#001 2,8898-004 8
PU239 1,70504002 .5,7785#003 8,0173+400% 8.,0173+004 2,8858~00%¢ 8
PU239 1,85106002 6,2681003 8,0173+001 8,0173+00% 2.8858«001 8
Y 238 1.8960+002 1,48424004 A,012?3+001 :8.01734001. 2,8858n001 B
PU239 1799104002 1,76404002 8,0173¢001 8,0173+004 2.8858s004 8
PU239 2,03604002 1,64724002 B8,0173+00% B8,0173+001 .2.,8858e00% 8
Py239 2,61804002 '9,6468000% 8,0173¢001 8,01730004 _2,88508001 8
PU239 2,79204002 7,98850003 8,0473+4001 B8,0173+00% 2,88%8+004 8
PU240 2,87904002 6.86634002 8,0173¢001 B8.0173¢001 248858001 8
NA 23 2,8300+003 7,55%9wf04 A,0473+001 B.01734004 2,8R%82001 a
PU239 7,521000% 4,67524000 B8,0173+001 8,01734004 '2,8858«001 9
v 238 8,14004001 7.6P71400¢ 8,0173+4001 B.0173%001 2,8858«001 9
U 238  8,9500+004 1.3328#004 8.0173+001 B,0173001 _2,8858.001. O
PU240 9,0700+00% 7,5506%002 8,01734001 8.,0173%004 2.8858+001 9
PU239 9,0900+001 4,5245¢001 8,0173+001 B8,0173+031 2.8858e004 9
pU249 9.2900+004 3,8183+002 B8,0173001 8.01734004.  2,8858.004 -9
PU239  9,59004001 1.,53014001 8,0473+001 8,0173+4001 2,8858+00% 9 - ‘
FE 07000004000 0,000C0e000 u 238 1,56232+4000 6.00000402¢ PU239 1,884740000 2022515003
‘PU240 17434824004 2:158070004 NA 23 9,41884=003 0.000002053
340 1 74 2 2 1 1 1 1
‘2 1,01301%002 1,30073%032 .
PU239 1:3490002 2.08974000 _7.1437+00% 7;1437¢00¢4 2,88%8a0014 2
PU239 1,3380+002 4,08710009 '7,1447+001 7,1417¢001 2.8858«004 7
PU240  1,35304002 1,58584000 7.1417+001 7,1417¢001 2.88%8s001 7
PU239 1,3%540002 2,7603a002 7,1417¢00¢ 7,1417004 2,8838.001% ?
PU239 1,3680002 41,63782001 7,1447+001 7.,1447+004 2.,8858#001 7
PU239 1,43204002 1.53748001 7,1417+001 7.1417¢001 2,8858«004 7
Pu239 1.46304002 1,69889009 7,1417+00% . 2,1417¢0354 2,8858)01 2
PU239 1,99400002 2,3249#002 7,1447+001 7,14174004 2.88384001 7
PU240 1,51804002 1,65830001 7,1417+001 7,1417500% 2,88358e0010 7
PU239  1,5700e002 B,2521e002 7,14174001 7.14170004 2.8838.001 7
PU23¢9 1,60904002 1,1415002 7,1417¢001 7.1417¢001 2.,8858«901 7
PU240 1,62804002 7.,43560002 7.14174001 7.1417¢001 2.8858a501 7
PYU239 1.6440002 1.2%88400¢ 2,1417+001 7,14174004 . 2,8858=004 2
PY239 1,66904002 2,41400002 7,1417¢001 7,1417+001 2,88%8.001 ?
PU249Q 1,70204002 6,9717002 7.,1417+001 7,14176004 2.8858+00% 7
PUR39  1,70504002 1,0579002 .7,1417+001 7.14174004 2,8858-004 7 _
PY239 1,85104002 9,70834003 7,1417+4001 7.3417¢004 2,8838(01% 7
PU240 1,86104002 5,2959+002 7,1447¢001 7,1417¢001 2,8858.0014 7
u 238 1,8060002 2,2519a80 7,143174001 _2.4447¢051 2.88%8.003 2
PU239 1,95104002 2,5221002 7,1417¢001 7,1417+00% 2.8858001 7
PU239 1,9920+002 6,7868e003 7,14174001 7.,1447+¢001 2,8858«00% 7
PU239  2,03604002- 2,29720002 _7,14172001. ._7.31417001 . 2,8838-30% .2
v 238 2,08604002 5,04639002 7,1417+001- 7.,14174004 2.,8858.00% 7
PUY239 2,61804002 1,05814002 7.1417+001 7,1417¢001 2,8858000¢ 7
PU239 2,75204002 8,5960003  7.1417¢001__7.14174004 2,8858e30% 7
PU240 2,8790+4002 7,19452002 7,1417+4001 7.1417¢001 2.8858«(01 7
PU239 1,5500¢001° 2.4919¢003 7,1423+001 7,1423+054 2.8858.00¢ 8
U 238  3,670000% _B8.60710002 _7,14234001 . 7.14232094-..2+88580304.....8
PU249 3,8310+001 5.1670e002 7,1423+001 7,1423¢001 2.8858-001 8
PU239 4,14004008 3,2768-002 7,14234001 7.,1423¢001 2.8858~001 8

¥8



PU240 4,16504001 6,69749002 7.1423+4001 7.14234001

PU239 4476004001 7,07260003 7,1423+001 7,1423+0014
02002 "2,1423+001. _7.1423004

28858001
2+8858-001
2.8858-001

PU239 5,2600004 4,498
PU239 5076004001 2,8027+002 7,14234001 7.1423+001

PY239 5780004001 1,99984002 7,14234001 7.1423¢00¢

2+8858«001
.248858~001

Pﬂgéz_*_EJQJQn_ﬂji__3;&1]1!002__7 14234001 7.14234081 _2,8858.001

PU239 6011004001 4,07584002 7,14234001 7.1423+00%
EUZg? 6,5960+001 4, 658:-002 "7¢14234001  7.1423+¢004
y 238 §'§2D02001 1,3638400¢ 7

+14234001 7,14234094 2,8R58.03y B

2,88580301
2:8858.00%

®®m®d®DO®

PU240  6,6590+001 3.,3274e00% -7,1423+001 7,1423400L -2,8858+001 8
PU240 7,27504001 1,53860004 7,1423¢001 7,1423+004 2.,8858=00¢ 8
PU239  7,6310004 2,7478002 '7,1423001 _7,14234054: 2,8858.001 B - e m
PU239  7,52104004 °'2.,374Be001 7,1423+001 7.1423%00% 2,8858-001 B
V.238  8,1100400t 2,1399#002 7,14234001 7,14234001 2,88580(01 8
fug;g___annnnznn1__241§1§.nnz__z‘Lazaanni 2.1423+004 2,8888.003 -8
PU239  8,5300+001 4,78564002 '7,1423+001 7,1423¢001 2,8858~001% 8
PU239 . 8,5600+4001 5,2042m002 7,1423+001 7.1423¢004 2,8858¢001 8
_!Zﬁﬂ___jh_ljﬂ_ﬂni__l;11AZLQ&L__l;11252&&1__1;1A21_an1__2m&ﬂse-nns 8
PU239 9409004004 6.6078e002 7,1423+4001 '7.1423¢004% 2.,8858.001 .8
PU240 9.25000001 8,9995e002 7,1423+4001 7,1423+001° 2,8858e001 8
PY239 1.2630002 -7,88464004 7,1423+001 7,1423e00¢ 2,8858.00% 8 -
PY239 1.27604002 6,15874000 7.1423+001 7,1423#004%° .2,8858+~001% 8
NA 23  2,8%00+4003 6,03564001 7,1423¢001 7.1423¢004 .2,.8858~004 '8
PY239 9.,5800+008 4,53360002 7,1423+001 -7,14234004 2,8888-004 9
PU239 9,6000+001 . 1,63684001 7,14234001 7.,1423¢001 '2,8858~001 -9
PU239  -9,76004001 -4.531520002 '7,1423¢001 7.,142340061 2.8888.001 9
PU239  9,9000004 3,5367e004 '2,1423+001 7,1423¢004 2,888800¢ -9
PU239  1,0120+002 6,37174004 7,1423400%1 7.1423¢001 2,88580001 ¢
u.238 1,0270+002 7.,512090601 7,1423+001 7,1423+001 2.8858=004 9
PU239 1,0300¢002 2,59274000 7,1423+001 _7,1423+004 - 2,AB58~004 9
PU240 1,0490+002 5,60642002 7,1423+001 7,14234001 .248858#501 9
PU239 1,08404002 5,3576¢00t 7,14234001 7,1423%001 2,8858.001 9
PU239 1,06804002 1.7233+002  7,1423+001_ . 2.1423+00¢: 2,8R838=004 -Q
PU239 1,10404002 7,14158001 7,1423+001 7.1423%004 .2,8858=001 9
PU239  1,1610+002 1,92374001 7,1423+001 7,14234001 2,8858.001 -9
Y238 116904002 -9,23464004 7,1423+001 . 7,1423+004 2,8B58~001 9
PU239 1,18904002 '2,1297#002 7,1423¢001 7.,1423¢001 2,8858001 9
PU239 1,21004002 7,743640038 7,1423+4001 7,1423+004 '2,8858-001 9
PU240 1,2150+002 6,47044002 7,14232001 _2,14234091 2,88%58004 -9
PU239 1,23404002 1,27274004 7014234001 7.14234001° 2,8858.0018 9. ' ) ]
FE 0000004000 0.000C0%000 U 238 2:351944000 6,00000053 PU239 94976984000 1:60179+001
PU240 1*7n77aonn1 12676162006 _NA 23 8,45050=003 0.-00000e030 -
-340 45 1. 98 2 2 1 1 1 1
3 .1,30073+002 1,670%7e002
PU239 . 5,8000e004 ;43333,343,_1+244A.nn9 442444002 2,88582004 1 ——
PU240. 9,0700+001 8,92544002 1,2400#002 4,2400%002 2.,8838«001 2
PU239 9,0900+4004 1,75524002 1,24004002 41,2400%002 2.8858e001 2
PU39  1,3490+002 5,99324000 151533£002—1415334052 -2,88880004 7
U238  3,67004001 6,9986#002 1,1530¢002 1.15304002° 2,8858+001 8
PU239 5,76004008 1,7%94¢002 4,1530+4002 1.1530002 2,8858+001 8
PU239 5,930000¢ 2,18698002. ..4,15304002-.-1+45302002 2,8858a004 8
PU239 6,1400+0014 2,3881¢002 4.,1530+4002 1.,1530¢002° 2,8856-001 8 _
PU239  6,3960+001 2.5128+002 1,1530¢002 1:1530%002° 2.88568e0041 8
Y238 6,62004009 7,3912002 4,1530+002 1,3530¢002 2,8858~004 8 _
PU2490 6,05904001 .1,7915300¢ 1,1530¢002 1.15304002° 2.8858w001 8
‘PU240 7,27504001 7.36164002 4,15304002 1.15304002 2i8858-(001% 8
PU239 2,5230+001 1,073682004 1,15304002 . 4:1530e002° 2,8888.0308 -8
PU239 8,2000+004 1.,0223¢002 1,1530#002 1:15304002° '24885€«001 8
PU239 8,53004001 1,5661¢002 1,1530+002 4.,1530%002. 2,8858-90% 8
PU239  8,5600+004 . 1.67874002 1,15304002 1,1530+002 2,8858~001 . .8
PU239 9.55004008 7,09180003 1,1530#002 1:15304002 :248858-00%¢ 8
PU239  9,6000+4004 2,3727s002 1,1530+4002 1:1530%002 2.8838~00% 8

S8



PU239 9,76004008 4,94494003 1,15304002 1:1530+002 2,88%8=00% 8
PUR39  -9,9000400% 2,7593e002 1,15304002 4,1530¢002° 24883684004 8
Y 238 1,0270+002 5,9849e004 1,1530¢002 1.,1530¢002 2,88%58=004 8
PU239  1,03004002 4,6%76¢002 1,1530+002 1,15304002° 2.8858001 -8
PU240Q 1,04904002 5,0248e004 1,15304002 1:1530¢002 2,88%8.001 8
Pu239 1,05400002 6.,9136002 _4,1530002 1,1530e002 -2,8888=001 8
PU239 1,06804002 §,1598#602 1,15304002 1:15304002 2,885800¢ 8
PU239  1,1610002 5,60234002 1,1530+002 .1.,15304002° 2.8888.00¢ 8
U 238 1,16904002 5.60164009 1,15304002 4,15300002 2,8A582004 ]
PU239  1,18904002 6,2%22¢001 1,15304002 4.:15304002" :2,8838-001 8
PU239  1,21004002 .1,1261e001 1,1530+002 1,1530002 :2,68858.001 8
PY2490 1,21500002  7.5482000¢4 4,1530+002 1,15304002 -2,8888n004 '8
PUR39 1,23400002 1,8%19#002 1,15304002 1;,15304002 .2,8858.00% 8
PU239  1,26304002° 2,6475004 1,15304002 4.1530¢002° 2,8858.001 8
PU239 {,29740¢4002 ©,14092002 4.1530+002 1.15300002 -2,88582004 8
PU239  1,35404002 6,04724000 1,1530+002 1,15304002. '2,8858.004 8
PU240 1,51804002 7.02284002 1,1530+4002 1:1530¢002 ‘2.88580004 8
PU239  1,5700e002 '3,2867¢004 4,15%0e002 1.,45304002 -2,88%58a00% 8
PU240 1,70204602 .1.6679¢000 1,1530+4002 1:15304002 :2,8858-004 8
PU239  1,7050+002. '2,3442e00% 1;15304002 1:15304002 2,8858~0014 -8
PU239 1,7580002 5,378%e082 4,1930+002 1:1530¢002 2,A0888-004 8
PU239  1,77104002 1,6330e001 1,1530¢002 1,15304002° 2,8838.004 8
PU239  1,78804002 2,78484002 1,15304002 1:1530002 '2,8858-001 8
PU239 _ 1,85100002 5.83134002 1,1530+002 1.15304002 2,88580004 8
- PU240 1,8610+4002 :3,06404001 1,15304002 .1:15304002° :2,8888+004 8
U 238 1,89604002 1,13794000 1:15304002 1,1330¢002 2,88%8-001 8
PU239 41,9030002 1.4497a002 1,15304002 1,15304002 2,8858.004 -8
PU239  1,93104002 1,1219s001 4:1530+002 1.:1530e002 2488980001 8
PU239  1,96400002 4,86584002 4,15304002 115304002 2.8858.004 8
PU239 1,99200002 2,76839002 1,1530+002 1,15304002 2,88%8.004 -8
PU239 2,0360+002 8,51534002 1;,1530+002 1,15309002" '2,88384004 8
U.238 2,0860#002 1,765%96001 1,15304002 1,1530¢002 :'2.8838.004 8
PU239 2,81800002 -2,49380002 4,1530002 1.15304002 2,8358004 8
PU239  2,75204002 1,92084002 1,1530+002 .1,1530¢002 -2,8858.004 8
PU240 .2,87904002 1,5847¢001 1,1530002 1.,15304002 2.88584004 8
NA 23 2.8500¢003 B,86589s00¢ 1,15304002 - 1.15304002 2,80888=0.04 -8
PU239 1,33804002 1,80840002 1,15304002 1:1530¢002 2.8638-004 9
PU240 .1,35300002 7,7887¢002 1,15304002 1:1530e002 2,8888.004 9
PU239  1,36480e002 4,1573s002 $.1530e002 434930002 :2,8888~00Y 9
PU239  1,43200002 .1,53194002 4.,1530+002 1:15304002° .2,8858-004 9
U.238 .1,45704002 3,85784004 1315304002 4:1530¢002° ‘2,8838.004 9
PU239  1,46304002° 2.4217¢002 4,1530+002 1.1530e002- 2,88582004 9
PU239  1,48004002 7,37608001 " 1715304002 1,15304002° 2,88584004 9
PU239  1,49404002 5,947800¢ .1,15304002 1.15304002 2,8858.001 9
PU239  1,60004002 9,4856#000 1,1530002 1.,1530002 2,8868-004 9
PU240 1,62804002 5,79744002 1,15304002 .1i15304002 2,88%58.00% 9
PU239  1,64404002 .3,52564002 1715304002 115309002 -2,8838.001 9
U 238  1,6340e002 7,20004004 4,1530+002 1;13304002 2,8888.004 -0
PU23§  1,06904002 7,2285#001 1715304002 1:1530¢002° 2,8888-50% 9 e sl
F 07000004000 0.000004000 U 238 9,89550-001 0.000004000 ‘PUR39 134338680001, 1744874008
pu240 1179800001 0000002000 NA_23 7,689392003 6,000064080 .
-340 853 1 110 2. 2 i 1 1 1
-4 1,67047¢002 '2,344540002 ) .
Y 238 1,0270e002 1.6236s004 31,2858+002 1428584002 :2.8858a004 3
PU239  1,60904002 .1,1493400¢ 1,28584002 4.,28580902 12488584001 3
PU240 2,60904002 5,84440002 1,4165+002 1,4163¢002 .248838+004 ?
PU239  2,64R06002 6,9442e002 4,44654002 4.4165¢002 2,8888.000 2
PU239  2,060204002 1,1274e002 1,4165+002 .1,4165¢002 2,8838.0018 7
PU239 5.7600+4001 9,0478¢003 1,4160+002 .1,41604002° :2,8858.004 8
PU239  5,8000004 6,40532083 4,41604002 1,41604002 2,8838.0014 8
PU239  6,11004004 1,22479002 1,41604002 1.41604002° ‘2,8858.0014 8
PY249 6;68904004 8,78560002 1,41604002 .1,41604002 '2,8858~001 8
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PU239  7,5210400% 4.84852002 1,4160+4002 1,4160¢002 2,88584301 8

PYU239  8,20004008 4,2645+003 1,4160+002 1.4160%032 2.8858-.31 8

Py239 8,3300+004 _ 6.25072003....4,4360+002 .1.4160+052. 2488582501 . ... 8 e
PU239  9,6000+004 7.90284003 1,4160+4002 1,4160+002 2,8858-G01 8

PU239  9,90004001 B8,4920s003 1.4160+002 1.4160+002 2.8858«3C1 8

PU249_ _1,0490+002. .1,34442004 1,4160+002_.1,41602002....2.8858~001_ . 8. e
PU239  1,05404002 1,82204002 1.4160+002 1.,4160%032 2,8858-501 8

PU239 1,16104002 9,3543#003 1,4160+002 1.4160+002 2,8858~501 8

U 238 1,16904002 9,03920002 . 1.4160+002....4.41602002.  .2,8858+00%.. .8

PU239  1,1890+002 8,613%«002 1,4160+002 1.4160%0G62 2,8858-504 8

PU240  1,21504002 8,2%192#002 1,4160¢002 1,41604002 2,8858~901 8

PU239 1,31904002__7.7198a002. .1.4160+002. 1,41604002....2.8858=40%¢ 8

PU240  1,35304002 4.7308e00% 1,4160+4002 1.41604002 2,8858~30% 8

PU239 1,4320+4002 8,22804002 1,4160+002 1,4160+002 2,8858a301 8

PU239  1,4630002 1,47950004 .-.1.416020.02...4.481604002..-2,88588308 B o oo cemieem e
PU239  1,49404802 3,2351#002 4,4160+002 1.4160+0C2 2,8858-u51 8

PU249 1,51804002 3,32060001 1,4160+002 1,4160#002 2,8858=y401 8

PU239  1,5700¢002 3,8606+004 4.4160+002_ .4.41602002 .2,8858a.01 R

PU240 - 1,62804002 1,2824#000 1,4160¢002 1,4160+002 2,8858+301 8

PU239  1,6440+002 3.9410¢000 1,41604002 1,4160+002 2,8858-304 8

PU239  1,85104002  6,65484000...1.4160+002 _1.41604052 2,88580:401 A _.

V.238 1,80604002 8,66594001 1,4360+002 1,4160+002 2,8858-301 8

NA 23  2,85004003 9,9658e001 1,4160+002 1,4160¢002 2,8858=001 8

V238  1,6540+002 6,4000s009 -31.4164+002 1.41619002._ . 2.8858554.....9

PU239  1,66904002 5,09114004 1,4161+002 1,4161¢962 2,8858-30L 9

PU240  1,70204002 6,91944002 ¢,4161+002 1.4161+002 2.8858-G04 9

PU239 1,7050002 4,94494000 .1,4164+002 1,4161032 2,8B56=508 9 e
PU239  1,7580+002 .5,77904801 1,4161+4002 1,41614002 2,8858-00% ¢

PU239  1,7740+602 .2.,0028¢002 4,4161+002 1,4161+002 2,8858=30% 9

PU239  1,7880+002 6.5124#004 1.4164+002  1,.41614002.. . 2.B858=00%.. .9 e
PU24Q 1,86104002 9,08314002 1.4161+002 1.,4161+002 2.8898-501 9

PU239  1,9510+002 4,3884900¢ 1,4161+002 1,4161¢902 2,8858-901 9

PU239  1,9640002  7,7368¢001..4,41642002 14161002 :248858a801. .9 e
PU239  1,99204002 4,5121400% 1,4161+002 1,4161+002 '2,8888.001 9

PU239  2,0360+002 7,0197¢00% 1,4164+4002 1.4161+002 .2,8B858e001 9

PU239  2,22804002....7.0230e002 _ 1,4161+002..-.1+4161+002 _2,8858=351..-9

PU239  2,31104002 1,03404001 1,41614002 1,41614002 2,8858n004 9

PU239  2,340040802 7,6019e002 1,4161+002 1,4161+002 2,8858e001 9

N 238 2,3740002 1.67718001..1,4164+002 1.,4161+002..248858a554 9

PU239  2,38704002 3,3009e002 4,41614002 1.4161+002 -2,8858=001 - 9

PU24)  2,40004002 7,3471002 4,41614002 $,41614002 2.8858e3501 9

PU239  2,4260+002. 2.9641e002_ 1,4161+002 ._1.41612002 .2,8858e001 9

PU239 .2,48504002 5.,87174002 1,4161+002 1,416%1+002 2.,8858-00% 9

PU239  2,50904002 8,6990e002 1,4161+002 1,4161+002 2,8858-001 9

PU239 2,7230+002..  4.32160002  4,4161+002  1.41619002 2,8858-0010 9

PU239  2,79204002 4,66154002 1,4161+4002 .1,4161+052 2,8858-G04 9

PU240 2,87904002 '3.4269#001 1,4161+002 1.,4161+4002 2,8858-501

PU239  _1,9030+002_.1.8988¢000 1,4164+002 1,4161¢002_  2,8858=004 10

9

PY239  2,0710+002 1,72952002 1,4161+002 1,4161+032 2,8858-001 10

U238  2,08604002 7,7330+001 1,4161+002 1.,4161¢002 2,8858»001 10

PU239 2,16304002 8,1588001  1,4161+002 1,4161¢002 2,88582001 10
FE 0:00000+000 0:05000+000 U 238 1,16696+000 0.000034830 PU239 5,67468000 1,42120+001
‘FU240. 17130464001 0:660G0*000 NA 23 7,2376%+503 2,00000+230
- 340 73 g 124 2 2 1 1 1. 1

5 2,14484+002  '2,75364%032

PU239 6,11004001 6,5875¢003  1,8239¢002 1,8239+002 2,8858-001
PU239 8,5300+001 2,8956003 _4,8239+002 1,82394002 _2,8858~001

PU239  9,6000+4001 '3,3505e003 1,8239+002 1,8239+4002 248858001
PU239  9,9000+400% 3.5006e003 1,8239+002 .1,8239+002 2,8858-(01
PU239 1,3190002 _1,9517002_ 1,8239+002 4,8239+002__2,88568.004

PU239  1,57004002 -3,1404%002 1,8239+002 4,8239+002 '2,88584001
PU239  1,60904002 5,9431s003 4,8239+4002 1,82394002 '2,8858-004
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PU239 1,6440+4002 8,57424002 .1,8239+002 1,8239¢002 .2,8858-0038 8
PU240 1,7020+4002 7,29424002 1,8239+002 1,8239¢002 2,6858-004 a
PU239 1.70500002 1.1344002. _4,8239+002 1,8239¢002 2,8888=004. -8
PUR39 1,6510+002 3,0352+002 1,82394002 1,8239¢002 2,8858~(01 8
PU240 1,8610+002 1,7888¢001 1.8239+002 1,8239+002 .2.8858e001 8
v_.238 1,8960002 9,8640e00¢ _1,8230e002 {,8239002 2,8858a00% 8
PU239 1,90304002 1,3308%002 1,8239+4002 1.8239¢002 '2.8858«004% 8
PU239 1,95104002 41.8062s001 1,8239+002 1,8239+002 2.,8858~(04 8
PY239 1,9640002 9,1087¢002 1,8239+002 1,8239+4002 2,8R88~004 8 .
PU239 1,99204002 7,26170002 1,8239+4002 4.8239¢002 .2.8858~0014 8
Py239 2,03604002 4,03744003 ¢,8239+002 1.8239¢002 2.8858-004 8
PU239 2,0710¢002 2,2389e003 1,82304002 1.,8239¢002 2,8858.(101 8
PU239 2,6180+4002 5,60514000 1,8239+002 1,8239¢002 2:8858-001 a
PU239 2,82504002 5,1624e004 1,8239¢002 1.,8239¢002 2.8858~0014 8
pPu240 2,8790002 3,4438¢000 _4,8239+002 . 1,82394002 2,88%8.304 8
NA 23 2,85000003 1,17474000 1,8239+002 4.8239¢002 2.8858s(04 8
Vv 238 2,0860¢002 .2,0357¢000 1,8239+002 1.,8239¢002 2,8858+001 9
PU239 2,1630002 1.3252¢002 4,82394002 1.,8239+002. 2,8888~004 9
PU239 2,2280+002 5,4652¢009 1,8239+4002 1,8239¢002 2,8898~00% 9
PU239 2,3410+4002 :2.3013¢002 1,8239+002 1.8239¢002 2.88%8«00% 9
PU239 2,3400+002 1.96574002 4,82394002 4,82394002 .2,8858~001 ©
v .238 2,37404002 9,1622¢001 1,8239+002 1.8239¢002 2,8858s004 9
PU239 2,94260+4002 8,1238400¢ 1,8239+002 1.8239+002° 2,88%€=001 9
PU239 2,4850002_ 1.,93994002 1,8239+002 1,82394002.2,88582304 9
PU239 2,50904002 2,9817¢002 1.,8239¢002 1,8239+002° 2.8858«001 9
PyY249 2,6000¢002 5,08294002 1,8239+002 1.8239¢002 2+8858-901 9
U 238 2,63904002 1,08484004  1,68239+002 1.8239¢002 2,88884004 [}
PU239 2,69204002 2,1163400% 1,8239+¢002 1.,8239%002 -2,8858+001 9
V238 2,73704002 8,3309¢004 41,8239+4002 1.8239¢002 2.,8858001 9
PU239 2,7910+002 2,9924s004 1,8239+002 _1.82394002 2,8888=)04 9
Vv 238 2,91104002 1.,2935+00% 1,8239+002 41.8239+002 2,8858~001 9
PU23% 2,91804002 4,23692002 1,8239+002 1,8239+002 2,8858«001 9
PY239 2,9600+002 2,13552002. _1,8239+002. 1.8239¢002 2.,8A888504 9
PU239 2,9810002 6,18200002 1,8239+002 1.,82394002 .2+8858«004 9
PU239 2,38704002 4,1308#001 1,8239+002 4.8239+002 2.88358~201 10
Py240  2,40004002. _3,74874002__1,8239+002 -4.82392002 2,8888a004 10
PUR3Y 2,7230+4002 2.,56132002 1,8239+002 4.8239+002 2,8888~301 10
PY239 2,758204002 2,7082¢009 1,8239+4002 1.8239+002 2.8838.304 10
FE 03100000000 0050002008 U238 1,:39884030 —0+000054059 RU23G. 84414834000 14214094004
- PU240 41862414000 0000004000 NA 23 6,34061203 0.00005en0d
340 112 1 132 2 2 i 1 1 1
6 2,75364e0082_ _ -),83575eQ%32 . .. ——
PU240 3,64300002 4,23056004 2,5324+002 2,53244002 2,8888w301 ‘7
PU249 3,72504002 9,17108002 2,5324¢002 2,53244002 2,8898w014 7
PU240  4,0830002 2.08678008 2.53244002...2453242002..248888a(608.— 0.
PU239 2,09204002 1,7490e001 2.5348+002 2,5348¢0032 2,8858~(014 8
‘PU239 6,11004001 4.,14116003 2,53464002 2,534640032 2.,8858e(01 9
3 1,3190+002 8,64088003 . 2,53462002--2,5346+0.02.2.8858+901 9 — —
PU239  1,57004002 1,0775¢002 2,53464002 2.5346+002 2,8898.004 9
PU239 1,70500002 3,.16584003 2,5346+002 2,5346+002 2.,8858«001 9
3 __6,0939x003 _2,53440002...2.53462002-2+.8858.5084 9. __ —_
Vv 238 1,8960¢002 1.7139001 2,5344+4002 2.5346¢002 2,8858«(01 9
PU239  1,95104002 2,5313#002 2,5346+002 2,.53464002 2,885E.001 9
PU239 2,03606002 3.2821e002 _2,53464002._.2,53464002 2,8858+008..._9.. — [
Vv .238 2,08604002 9,1438e002 2,5344+002 2.5346¢002 2,8858-001 9
v .238 2.37404002 9,66524002 2,53464002 2.53464002 2,885€.301 9
PU239 2,4850e002 _8,78022002._2,53464002 2.5346+002 248858=508 .9 .
PU239 2:50904002 1,60092004 2,.53464002 2,5346¢002 2,8858~3018 9
PU240 2,6090e002 2,8033¢001 2,5346+4002 2,5346¢002 2,88358+0014 9
PU239 2,6180e002 _.3,64532004 2,5346+002..2,53462002...248858%304 9 R
PU239 2,7230+4002 1,50594¢000 2,5346+002 2.5346+032 2.8858.(C% 9
v 238 2,73704002 2,5325¢000 2,5346+002 2.5346+002 2,8858+001 9
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PU239 2,.8250+4002 3.30194002 :2,53464002 2,.5346¢002° -2,8858400% ‘9
PU240 2,87904002 .1,03684003 2,5346+002 2.,5346¢002 ‘2,8838~001 9
: ( +53444002 2453464002 2,8858.004—9
U238  3,47904002 7,26744001 2.5346+002 2,5346¢002 2,8858.001 9
NA 23 2,85004003 1,53712000 2,5346+002 2.,5346¢002° 2,88%8e(01 9
PU239 2,7520+002 2,8718a001_ 2,53464002 2.5346+002 2,8858.001 19 .
PU239 2,79104002 1.,4%49+002 2,5346+002 2,5346+002 2,88%8.001 .10
v :238 2,91104002 9.68564001 2,5346+002 2,5346+002 2.88%8.001 10
PU239 2,9180002° 2,67602000 2.5346¢002 2,5346¢002 2,8858.001 10
PY239 .2,96004002 3,08564001 2,5346+002 2.5346%002 2,8838+501 10
‘PU239 2,98104002 1,168874002 2,5346+002 2,53464002 '2,86%8001 190
PU240 3,05304002 2,52574002  2,5344+002 2.5346002 ‘2,8858.004 10 -
VU 238 3,1110+002 -3,5352¢001 2,53464002 2,53464002 '2,8858001 .10
PU240 3,38400002 .2,12984002 2,5346+002 2.53464002 .'2+8858.001 .10
PU240 3,4430002° :3,5048¢002 . 2,5346£002 2,5346002 2,8A58a503 40 i :
FE 03000004000 0.06030%000 U 238 8,18992+001 0.00000050 PU239 2062045%000 2,664794000
‘PU240 81993044000 0+00000+000 NA 23 5,985480303 0.00000¢003
340 112 1 141 2 -2 1 q 4 1
7.3,53575002 4,53999%022 '
NA 23 2 85004003 2.0490'000 3.6096+002 3.6096¢002 :2,8858-(01 .3
PU239 002 4,62252003 . 3,4083+002 3,4083002 2,8858-304 8
PY239 2,61804002 -3,2643¢002 3,4083+002 3,4083¢002 '2,8858e.001 8
PU239 2475204002 '3,9811¢002 3,4083+002 3,4083+002 .2,8858e001 8
PU249 2,82904002 5,0367004 X,4083+002 ._3,4083002 2,8858~501 8
PU240 3,38404002 6,17884002 3,40824002 3,40824002 2+8858e904 9
PU240 3,4630+002 3,7383e001 3,4082¢002 3,4082¢002 2,8858-G01 9
Q 238 }.ﬂzgngnn '+000_.3,40824002 . 3,4082¢002 2,8858=304 Q
PU240 4,0530+4002 5,20162002 3,4082+002 3I.4082¢002 2,8838«304 9
PU240 4,4970+4002 -2,8983¢002 3,40824002 3.4082+002 2,8858-)01 9
y_&_i._mn_uz_ed 8638002 3,4082+002 3.4082+092 2,8R58004 9
PU2490 3,64304002 4,85774002 3,4082+4002 I 40824002 -2,8858~301 10
PU240 3,7250+002 3,17954002 3,4082+002  3,4082+032 2.,8858-.001 10
y_z_u_L_uUQZ _3.47204004 3,4082+002 ..3.4082¢002. 2,8888.503 10 -
v 238 3,97604002 9,0007+004 3.4082+¢002 3I.4082¢002 2.8858~30% 10
U .238 4,10304002 -9,83298004 3,4082+002 3.4082+002 2,8858-001 10 a
Mmonz _7.8958¢00¢ 3,4082¢002 _3.4082+002 . 2,8858.004 10
v .238 4,34204002 9,25834001 3,4082+002 3J. 40826002 2.:88584301 10
U.238  4,54204002 5,43444000 3,4082¢002 3.4082+002 .2,8838e001 10 ‘
£E 0100000000. ... 04560004000 — —- 9,479 . a0 PUZY  2,26451e004 1478847003
Pu240 47994524000 "0%0G0CC*000 NA 23 6,41186#303 0,0000Ce039 '
340 139 i 187 2 2 1 1 1 i
__ 8°4,53999¢0R2 _ 5 ,82947#032. .. :
PUY2490 6,66204002 1.55620014 4.48970002 4,4897+002 2.8858w501 8
PU239  1,31904002 2,65224003 4,4884+002 4,4884¢002 2,8888-(01 9
PU239 2,.6180002._.1,0865002_ 4,4884+002. .4,4884+002 2,88%882,0% 9
PU240 4,05304002 '2,3882¢00% 4,4884+002 4,4884+002 2,8858+(01 9
v .238 5.9520«002 5,33632004 4,4884+4002 4,4884+002 2,6858.301 9
PU240  5,9770+002....3,3245001._4.,4884+002...4,4884+4002 _2,8858a30¢4 -0
NA 23  2,85004003 2,4739¢000 4,4884+002 4.,4884+0462 2,8858+001 9
v 238 4,54204002 9,83944000 4,4885+4002 4.4885+002 2.8858~0301 10
1LJL11___A+§13ngnna_ 7..8522+004....4,46885+002 . 4.4885+002 2,8858e301 10 .
PU240 4,6570+4002 7,6228¢004 4,4885¢002 4,4885+0(02 2,8858=.C 10
PU240 4,73104002 7,8200400% 4,4885+4002 4,4885+4002 2,8858-50% 10
y_zsg_i.lu_n.o_m_.,a..nnz.egno:..“..a +4885+002._.4,48859002. _2,8858-001._10 e e e e e e
v 238 4,8890+4002 1.29524001 4,4885+002 4,4885+002 2,8858-301 10
PU240 4,93604002 1.3517¢002 4,4885+002 4.4885¢082 2,8858~301 10
24 . % __4*_-1.855;0&2_4*4&&510112_._2.3&5!;-,.&1_13___
PU240 513504002 3.85314002 4,4885+002 4,4885¢002 2.8858~501 10
v 238 5.,35504002 8,74274009 4,4885+002 4,4885+002 2+88%58.501 19
4 5,4730+4002 _3,75028002._._4,4885+002. 4,488540(2.- 248888308 .. 10— e s e —-
PU240 5,53504002 3.0651¢002 4,4885+¢002 4,4885¢002 2,8858-301 10
U 238 5,56104002 1.,6993+00% 4,4885+002 4,4885¢002 2,8838-301 10
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U 238 1,0230+4003 7,2028+00%
v .238 1,0539¢0803 7,1670¢001
L 238 1,0984¢003 _7,14052004..
uU 238 1,1089+003 8,17654001
Vv 238 1,1315+003 2.7748+0014
N 238 .1,1776+003...7,1427004
U 238 1,19504003 6,461740014

8,58.8+002 8,5818+002
8.,58,8+¢002 8.58n8+002

8,5808¢002_  B.58408%002 24888808 A e e e i e e e e e

8.,58:8+4002 8.58n8e¢0p2
8.,58:8+002 8,5878+002

8.58.84002 8,58084002

2,8858+(:01 11
2,8858-G01 11

2,8858-001 11
2:88858~501 11
8.58,84002. 8,58180002 . .2+8858=00 .33 . o . e e — e n
2,8858»301 11

FE 0:000004000 0630006000 U 238 8,37246%2904 PU239 c.;oouooooc 0, ooooD~000
PU240 0.00000000......0aPlL362£000 o NA23 i A,Aaxas-,33_<.m e oo meom e o e R et e
340 202 1 - 213 2 2 1 1 1
©12 1,23410+003 1,584641¢0.3
NA . . ..9:26594000 .. 4,0644¢003...14.0641#003....2,8858=004..._.9._.__ . et e s e s e neern e
U 238  1,24514803 4,5190400% 1,0641+003 1,0641¢003 2,8858-001 10
U 238  1,4441+003 6.84994001 1,0641+003 1.0641¢003 2.8858~001 10
u_2§ﬂ___14251nzna3_w1~56nsnnuinw1.£64;-003mw$~uéataoosmu2,esss,gu;wn;;_m_muwmnmm,“.w"__wu.,_m,ﬂwn.ﬂ_mwﬂmww"__w4”.WW..mwm_
U 238  1,27324003 7,44064009 1,0641+003 1,06414003 2,8858¢301 11
U 238 1,2985+003 2,98224004 1,0644+003 1 0641+003 2,8838w~301 1%
215___1¢l172gn01_ 3,6152oma1_“1qﬂaitznna..Ltaniyuusn_z.aaaesnai 14 — -
U 238  1,33574003 1,41556001 1.8641+003 1,06414003 2,885€~(01 11
U 238  1,3930+003 4.,98734001 1,0641+003 1,0641+003 2,88880301 11
!_géﬂ___1433510003_ 6:16544008 . 4,0641+003 - 4.06412003 _2,8858-001 11 —— e
U 238  1,4197+003 5,4406+004 1,0641+003 4,0641e003 2,8858#0C1 11
0,238  1,42784003 7,10304004 1,06444003 1,0641+003 2,8858-001 11
V238 1,47384003 | 622835004 _1,0644+003 _1.0641+003 2,B8568.004 11
V.238  1,5231+003 4,3859#001 1,0644+003 1,0641+003 2,8858.G01 11
U 238 1:54600003 1.41334001 1,0644+003 .1,0641+003 2,8858-001 41
iLag1Q___LLiinngnnl__x;ixnzxnnz__1‘un 414003 _1.06414003 2,8858.00¢ 14 - - -
U 238 1,56504003 1,656040014 1,06444003 1.06414003 .2,8858e001 11
FE 01000004000 0+.00060%000 v 238 6,87832~304 0.,000008050 PU239 B2 oooa¢ooo 0,00000+000
— PUR40 030000040080  0.000004000  NA 23 . 8,70714.003 . 3,.00000050 . ...
340- 242 1 230 2 2 1 4 1 1.
13.1,584614003. '2,034680033
: 456003 4.,31554004 1,1642+003 —4,36422003 2,8858a004 19
U.238 2,0236+003 .3,60814001 1,1642+003 4,1642+003 .2,8858e004 10
NA 23 2,85004003 1,60074001 .1,16424003 1,1642+4003 '2,8858+001 40.
JJ_Z_&_L._QZZMOL..&..MAJ:A&L —4.16420003 _4.1642+003  2,8858004 14 -
U238  1,03824003 6,7219400% 1,1642+003 1,.1642¢003 ‘2,8858+901 11
U-238  1,6883+803 6,08034004 1,1642+003 .1,1642¢003 2,8858+00% 11
U238 1,7094+A0%. -6,3418400¢ 4,1642+003 4,1642+003 -2,8858a0304 11 -
V.238 1,7230+003 5,03604004 116424003 1:16424003 .2,8858001 1%
V.238 1,79584803 6,06964004 1,1642+003 .1:16424003 2,8838.00% 11
U 238 1,7823+0803 3,1467 '- 4 | : T
U238  1,7977803 1,0908¢004 1,1642+003 .1:1642+003 :2,8858-001 .41
V:238  1,08083+003 4,75934001 1,1642+003 1:16424003 :248858«00% 1t
Y 238 1,9023¢+003  5,0628¢004 $,1642+003 1,4642¢003 2,808588~008 134
U:238  1,9471+003 5,008284001 .1:16424003 .1;1642400% '2,8858.001 .14
U.238 1,9687+003 '2,737492001 1,16424003 41:1642+003 2,8858-001 4%
y 238 1, 97460003 2,29244009 1,1642+003 4,1642+00% 2,8858.004 11
U238 .2,0311«803 4,49490004 1,26424003 1.1642+003 2,88%38.001 11
U238 1166214803 4,78674001 1,1642+003 $,16424003 '2,8858~004 12 :
FE: 03000004000 00300204300 U238 6,661990.01 8,00000eg50 PU239 00300062000 04000004000
PU240 0300000000 0.000G0+000 NA 23 1,452¢9-002 0,000004099
340 246 - 264 2 2 1 1 1
14 2,03468003 ‘24652590003 i : s
NA 23 2,85004003 3.33174001 7,6300¢002 -7,63009002 2,8858.90% 7
V.238 2,0236+003 3,0247#004 7,6488+002 7.64884002 2,8838«001 9
y 238 1.9887+008  1.1963a004 7. 684854002 ~7.64864002 2,8858.0301 10
V238  1,97464003 1.08052004 7,6484¢002 '7,64869002. '2,8858~(01 10
U 238  2,28874803 5,6211+000 7,6486+4002 7,64864002 :2,8838+501 10
U238  2,5893+4003.._1.56424008 7,6486+002-7.6486+4052 -2,8858.404 10
VU 238 2,5987+803 1,12054004 7,6484+002 7,6486%002° 2,8858e(301 10
V.238  2,0311+003 3,3675#00% 7,6486¢002 7,6486+002 2,8858-001 11
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PU240 5,67204002 -3,48694002 4,48854002 4,4885¢002 .2,8858«30% 40
U:238 5,8020+002 9,1602¢001 4,4885+002 -4,4885+002 2,8858.001 10
PU249 4,49704002 4,9306001 4,48R5+002 . 4,4885¢002 2,88%R-(09 19
U238 5,1860+002 8,70384004 4,4885+002 4,4885¢002 :2,8858.001 11
FE 03000004000 "0+03000%000 U 238 9,91270.004 3,041%0-005 4,32409=003
PU2490 4357726000 0.00000%000 NA 23 5,511540008% 0;000004008
340 152 1 170 2. 2 1
9 -5,82947+002 '7,48538¢002 .
PU2490 5,67204002 1,8476004 %,5359002 5,5359¢002 2,8A858a008 &
v:23g 5,8020e002 1.1957-000 5.50364002 5,5036002 ‘2,8858+001 9
U.238 -6,20004002 '9,20554001 '5,5036+002 5.5036¢002 ‘2488%58+001 9
FU23% . 2,61804002 4,59550003 5,50344002 5.5034+002 2,8858-004 10
PU240  5,97704002 2,89844002 '5,5034«002 5.50344002 .2,8858«00¢ 10
PU240 6,08804002 :2,58194002 65,5034+002 5,5034¢002 2,8858«001 10
PU24Q  6,3180+002 4,98209002 5,5034+002 -5,5034e002 '2,88698.004 10
PU240 6437904002 -6,64204004 5,5034¢002 -5,50344002 '2,8858.001 410
U238 6,61204002 6,26294004 5,50344002 5,5034¢002 2.8858~001 10
PU240  6,66204002 -3,27409002 -5,5034+002 .5,5034%002 2,8858a004 10
U.238  6,77004002 .1.70432001 -5,50344002 '5,5034¢002 '2+88508+001 10
PU240  6,79404002 -2,6804¢002 -5,50344002 5.5034¢002° 2,88584001 10
U :238 6,93304002 B,6820400¢ 5,5034¢002 .5,5034+002 2,B838.008 40
U238 7,08504002 9,08284001 :5,50344002 -5v5034+002" :2,8898+00¢ 10
U238 7,21804002 2.096040801 '5,5034+002 .5,5034¢002° 2.8858e001 10
V238 7,30104002 -2,66044003 .5,5034+002 :8,5034+002 2,8858a004 10
NA 23  .2,85004003 .3,0472¢000 5,5034+002 -5.,5034¢002° '2.88%58=501 10
V238 5,93204602 '7,13354004 5,50344002 '5,5034¢002 '2,8850.004 .14
A 238  6,2870+002 5,82284004 5,50342002 5,50346002 ‘248880004 14 _ — i
FE 0000004000 0,00000%000 U 238 9¢58830=00¢ 0.,00000¢000 8,395018=006 1+36345003
PU240 2+¢551084000 o 06000300 NA 23. 5,5368%.003 95,000004000
-340 148 183 2 ] 1 4
10 7,485184002 19,611i7oo“2 ,
PU239 2,01804002 :2,4772s003 7,2388+002 7.2388+002 -2,8858.50¢ 10
238 8,21604002 7,8484¢00¢ 7,2388+002 7.2388002 2,888E~008 10
V238 8,6650+002 4.12884001 7,23884002 °7.,23884002 '2.88%6-001 190
V238 8,9130e002 1,8481¢00¢ '7,2388+002 7,2388+002 ‘29885800304 19
N 238 9,0810002 8,0493000¢ 7,2388+002 7,2388002 :2,8838a.004 10
U238  9,36904002 5.62194004 '7,2388+4002 '7.2388+002 2,8858«001 .10
Vv 238 9,9840002 5,1393400% -7,2388+002 7,2388¢002 .2,8858-304 10
Y238 9.91804002 .5,1995s004 7,2388+002 7,238R+002 2,888R8.304 10
NA 23  2,85004003 4,22894000 7,2388+002 7.2388%002 2+88%8-001 10
V238 7,68104002 6,95942004 °7,23884002 7.2388+002 2.,8858+001 11
A\ 238 2413231332__24§n}11301 7.,2388+4002 7,23884002 2,8858.004 11
U:238  7,90904002 6.01794004 7,23884002 '7,23884002 .2.8858-004 11
‘Y 1238 8.51000002 7:99934001 7,2388+002 7,23884002 2,8858.001 1t
U_.238 8,5620002 6,6743+004 7.23884002 27,2388002 2,8858.00¢ 14
V238 9,25204002 7,7833400¢ 7,2388+002 '7,23884002 2,885E-001 11 . ) .
FE 03000002000 0.05000%000 U 238 9479765004 .0.0000040G0 3,422152006- 5,50843004
‘PU24Q 0500000000 04050002500 —NA_23 5,.84493-008 8.000008239 _
340 188 1 198 2 2
11 9,61117+002 1,234100233 . "
u.238 9,3460+002 3,0663004 8,58084002 B8,5808¢002 2,8858000 10
U-238 9,58404002 :3,2475¢000 8,5808+002 8,58084002 2,8858s001 10
Y] 236 9,9180¢002 -4,3647+00¢ 8,5808+002 8,5808+002 2,8838#00G1 10
u :238 1.0332Qﬂnj__a.2111g000 8,58;84002_ B,5808+002..2,8858009 10
v 238 1,0705+003 4,20164000 8,5838+002 8.5808¢002: 2,8858.00¢ .10
v 238 1,0811+003 8,8089+000 8,5608+002 B8,58n8+002 .2,8858001 10
N 004 - 8.58i8+002 - 8,5808+0082 2,8858.508 10
U 238 171675+803 6,93224001 8,58(8+002 8.58N08+002 2,8858.004 10
U 238 1,2109+003 5,6499+001 8,5808+002 8.,58n8+002° 2,8858-001 10
. | 9208003 8,58:84002 _8,58084002 2,8858004 10
NA 2;- 2,85004003 5,73312000 8.,58:8+002 .8.58n840p2 2.,8858-001 40
U 238  1,0113+003 .1,5066+004 B8.5858+002 B8,58084002° 2,8858-001 $1
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v 238 2,08864003 3,300200t 7,64864002 7,64864002 . 2,8858«001 11
U.238 2,0965+003 2,72764001 7,6486+002 7.6486+4002 248858001 11
U238 2,1243+803 1,5212#00¢ 7,6484+002 7,6486¢062 2,886R~30Y% 11
Vv 238 2,14604003 .4.4559¢004 7,6486+002 7,6486%002 :2,8858-001 11
V238 2,1528+803 3,566034001 7,6486+002 7,64864002 ‘248858001 11
U 238  2,1720+0603 '7,8855+000__7,6486+002 7.6486+002 2,8858-009 11
V238  2,1860+4003 2.,68704001 '7,6486+002 '7,6486+002 '2,8858#001 .11
v .238 2,19404003 6,65914000 7,64864002 7.6486+002 ‘2+8858.001 11
U 238 2,2014+003 3,6712004 7.6486+002 7,64864002 -2,8858001 11
V238 2,2300+003 1.2033¢001 7,6486+002 7.6486+002 .2.8858-004 i1
v 238 2,2357+803 1,1934¢00% 7,6486+002 7,6486+002 '2,8858~501 .11
V.238 2,2415+803 4:1327+000 7,6486+002 _7,646862002_ 2,8858~00¢ 11
U:238  2,2591+803 3,7742¢004 -7,64864002 7,6486+002° 2,8858+004 11
Vv 238 2,2664+0803 3,28404001 '7,64864002 7,6486+002 2,8856.001 11
Y 238 2,2813+003 3,34364004 7,6486+002 7,64864002 2,88582004 11
V.238 2,30204003 2,38624000 7,6486+002 '7,6486%002 :2,8858.001 .11
Vv 238 209159+003 '2,13104001 7,6486+002 7.6486+002 :2.8858.001 .11
y .23 2,3374+803  -90,43374000 7,64848002 7,64860(002 -2,8858A004 - 11
V238 2,35204003 3,044640019 7,6486+002 7.6486+4002 2:885E8.001 .11
U 238 2,3560+4003 -2.88%74004 '7,6486+002 7.6486+002 2,88580001 11
y 23 2,3925+003 1,47389009 7,6486+002 7.6486+002 2,8R%8=004 11 - P
U.238 2,9102+003 7,00534000 7,64864002 7,6486+002° :248858=001 .11
V238 2,4265+003 2i5748400% '7,6486+002 7.64864002° 2,88580001 11
U238 2,4462¢003 2,40364004 -7,64864002 7,.6486+002 2;8858.004 14
U 238  2,45404003 3.54454000 '7,6486+002 7.,6486+002° :2,8858.001 i1
V238 2,948984003. 2,04004004 '7,64864002 7.,64864002° :2,8858.004 .11
Y .238 2:52027+00% 8,64014000 ?,6486+002 ?.64B6+002 '2,8R58.00% 14
U 238 2,5487+803 .1,51114004 7,6486+002 7.64864002 '2488%8+001 11
U 238  2,5807+003 1,4441¢004 '7,64864002 7,6486¢002° :2,8858«00% 11
U 238  2,60404003 169964000 '7,64B6+002 7.6486002° '2,8880-004 14
U .238  2,062064003 1.6909¢002 _7,64864002 7,6486002: '2.8858=004 .11 . L. . )
FE 01000004000 .0+000C0e000 Vv 238 8,19090~004 0.00000e009 PU239 0.00080e000 0,00000+000
‘PU240 0100000*000 ‘0006000000 _ NA 23 4,35599-002 2,000004000 .
349 290 1 308 2 2. i 1 1 1
15 .2,61259+008 '3,354634003 :
U238 2,5807¢803 1,82180002 2,982%e002 _2,.9822¢002 2.6885R=004 410
U 238 2,59874803 1,06744001 2,9822+002 :2,9822¢002 2,8858-30% .19
NA 2§  2,85004003 3,9746¢001 2,9822+002 2,98224002 .2,8858.001 .10
U 238 3,2950¢003 .9,96984000 -2,9822+002 2,9822¢002° 2,8888,004 18
Y.238 2,62064803 .1,08164001 -2,9822+002 :2,96822+4002 :2,8858-001 .11
v .238 2,67284803 1,03632004 -2,98224002 :2,9822+002 2,8858«004 114
U238  2,6956400% 6,0054«000 2,9822+002 2498224002 2,88858-004 313
U:238 2,7168+003 '7.88719000 2,9822+002 -2,9822+002 :2,8858.001 11
U 238 2,79804003 '7,84869004 2,9822+002 2,9622¢)02 '2,8658-001 14
.23¢ ‘ 2,98224002 2,9822¢002 2,8R58-001 11
U238 .2,84524003 ‘7,1728e001 2,98224002 '2+96224002 :2,8838e001 11
U.238 2,86614B03 5,28544000 2,98224002 2,9822¢002° 2,8858-004 11
U238 2,8829803 .5,48714000 :2,98224002 2.,9822002 2,88582004 14
U.238 2,9085+003 7,30524001 2,98224002 2,9822+002 2,8858~003 11
U238 .2,9236+003 1.1379000 2.98224002 2+9822¢002 ‘2,8858~00¢ 11
U 238 2,9323+R03 '3,8472e000 2,9822#002 2,982224082 2,8858-004 11
U .238  2,9563+803. 3.13164000 2,9822+002 -2,9822+002° 2.8858-001 11
U238 2,9740+4003 B.6996e001 2,9822¢002 '2,9822¢002 '2.8858.001 11
A 238 2,9874+003 41,69404000 2,98224002  2.9822+002 2,8858.004 14
U 238 300314003 7,09034000 2,98224002 2,9822+#002 2,8858-001 .11
v .238 3,02904003 7,99504000 -2,9822¢002 2,9822+002" :2,8835€-001 11
Y238 3,0410003 4,1012¢000 -2,9822+002 2,9822¢002: 2,88580008 11
V238 3,0602+803 -6,08894000 '2,98224002 2,9822%002° 2,8858~001 11
U.238  3,0811+803 1,929084000 2,9822+002° '2,98224002 '248858.001 11
U238 3,1094003 4,0882004 :2,98224002 :2,98224002" 2488584004 11 L
v .238 3,13324803 2,75384000 2,9822+002 '2,9822#002° 2,8858~301 11
v 238 3:14904003 1,08228004 2,9822+002 '2,9822+002° 2.8858-001 11
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V238 3,16904003 4,87309000 2,98224002 2,9822¢002 2.8858-001 11
U:238  3,;47944803 1:1483400¢ 2,98224002 2.98224002° 2,88598008 11
U 238 3,1890+608 '{,07242004 2,9822+002 2,9822+4002 2,8858-30¢ 41 ~ —
V238 .3,20604003 '1,20294004 2,98224002 2,9822¢002° 2,8858-00% 1
0:238  3,2260+003 9,16020000 2,9822+4002 '2,9822+002 '2,8858+001 11
LZM_.ALZHMM_;MM_LWzgo.oL.Luss,nn.a__zi_,-_._-w..._.__~ e e em e - -
U:238  3,28004003 1,54824004 2,98224002 2,9822#002 2,8858~301 11
U.238  3,;3109+003 .1,6351400% '2,98224002 2,9822+002 2,8888-301 11
V238 -3.-32130503 1.63084004 2,9822+002 2,98226002_ 2,8888~7309 11 S
U:238 .3;33404003 4,57938001 2,98224002 2,9822+002° '2,8858.001 .11
U:238 2,63164803 7,0271e001 -2,96224002 2,9822+002 2,88584001 12
U238  2,7300003 1,0207¢000 -2,98224002 2,98224002 _2,8888a004 12 — e - - -
U238 2,7501003 :5,78444000 '2,9822+002 2,9822+¢002 2,8838.001 12
v 236 2.7619~003 "3,5394¢000 2.96220002 2,96224002 2,8858~301 12
¥ 2449390 002 2,885Pe(0Y . 12 . e e e e e = e e
.-?39 ‘2,82864003 :2,00854000 2.9ezzoouz '2,9822+4002° 2,8858wG08 12
U.238 2,8978+803 3,7384¢000 2098224002 2,98229002 2,8858.001 12
3 24 02__2,9822002 2,8888a508 12 .. _ e e e
v 238 3,01504003 :2:24204000 -2,98224002 2,9822+002° 28858001 12
U.238  3,38574803 4,4197¢000 2,98224002 2.9822+002 2,8858-001 .12
EE . 000000000 0. 000C0e000 u_238 8,24945 08 __g,g_uu_u._,,.____auasg______a, 05002080 -——-04000004000... —_—
PU240 04000004000 “0,00000%000 NA 23 1,33278008 £.00000%04C
340 337 339 2 2 1 1 1 1
16 3,35463+003 4,307439053 - S e -
NA 23 2+,85004003 1,7963¢009 "1,4686+003 $,4686+003 2,8858~301 10
V238  3,57404003 2,06130004 1,46864003 1,4686%003 -2,8858=001 10
3 . ¢ _1.46B6+00% 2,B888Bal0l A0 i o e e S o e - e
U238 3,60004003 3,96874000 1,46864003 1,4686+003 .2,6858-001 10
U238  3,40904003 1,94344004 1,4686+4003 4,46864003 2,8858-001 11
y 238 363694803 '1,93554003  1.46864003 1.46860003__2.888Ba308 L1 oo e
U 238  3,48434003 2,07684004 1,46864003 1.4686003. 2,88%8e001 11 ]
U 238 3,5615+003 2,264494004% 1,46864003 1,4686+003 2,88584301 11
uﬂ_LZJmuuﬂﬁ_hnu_;.Aée&m_mmms_ _248858e008 1% . - " e e e -
VU 238 .3,7647¢003 2,2101¢00¢ 1,4686+4003 4,46864003 -2,8858-301 41
U 238  3,83204003 8,73624000 1.46864003 1,46864003 2,8858~301 11
_0_2_5_34_85.513.013 2420542004 1,4686+003—_1.46864003.2,88384004_ 11 e e e v -
U .238  3,87134003 2,3189a00% 1,4686+¢003 .1.4686+4003 2,8858s001 11
v 238 3.90440003 2,42124001 1,4686+003 1,4686+4033 2,8858«001 .11
: _1,29552004 1,.46864003 . 4.4686+003 2,8858.004 12 - N e e e e e e
v.238. 3, 3710onos 2,88824¢000 1.,4686+4003 1,4686+003 2,8858m001 12
v .238 3,38784803 6,9719+000 1,4686+003 1.4686+003 2,8858.301 12
y ‘238 904003 3.,1A384000 _1,46864003.1.4686+003 2,8850504. 12 — - —
U 238  3,45914003 1.,68952001 1,4686+4003 .1.4686+003 2,8858e00% .12
U.238 3,47004003 1,40984000 1,46864003 1,4686003 2,8858-001 12
4920003 :9,74924000 . 4.46842003 4 .4688+093 2,88582008 .12 e e = e e o s e e e - -
U.238 3,51204803 3,58164000 1.,4686+003 1,4686+4003 2,8858-031 12
U:238 3,5260¢003 1,0113400% 1,4686+003 1,4686+003 2,8858+001 12
003 .4,06042000.—1.,46862003__1.46864003 2,8858.5304.--12 — - -
U238  3,62504003 4,1514#000 1:4686+003 1,4686¢003 2,8858-501 42
U 238 3,63004003 2.,19744009 4,46864003 1,4686¢003 2,8858.501 12
L : ¢ 720000 — 1, 46864003 4. 46864003  24BB58mu01 12 e .- . _
U238 3,69304003 '2,2369+001 1,4686+003 1,4686¢003 2.8858-001 12
U.238° 3,7177+803 2,45794004 1,46864003 1,468640063 '2,8858-501 12 ]
JL_Z_§___JipZ§Aﬂ:JUE1__A¢213Qtlﬂ&n_1+4686t003-—1446851n03_—2»885&: 04,12 L.
U 238 3,7837+003 2.,24524001 1,4684+003 4.,4686¢003 2,8858-001 12
U 238 3,7997+003 4,62254000 1,4686+003 4.,4686+003 2,8858m031 12
3 4 6860003 2,8R582009 12 .. e e e -
FE 0700000+000 0.0006G0+000 u,6238 2,94817-231 0.0000547 3 PU239 o.,ooo 4009 0 000000000
‘PU240 0000004000 0000604000 NA 23 1,22316.002 0.0000040,5
340 337 2 339 2 2 : 2 I (. B 1 .
17 4,30743+083 5,53084%033
NA 23/ 2,85004003 7,49984000 3,0642+4003 3I,0642+003 2,8858-591 3
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FE 0000004000 0.0500604000 U 238 0,33000+080 6.00000e00: ‘PU239 0200834000 0,00000+000
PU240 04000004000 o 000264000 . Na 23 2, 44758-003 §.,00000%553
349 337 33¢ 2 2 1 §, WUUREUUUI, R en o bt e e e 1021 e ht e
18 5,53084+4003 .1017«@3
NA 23  2,8500+003 3,4722¢000 4,5839+003 4.,5839+003 -2,8858~001 3
__FE___ 0% QADQOtnnn._"_nLalua&_uaa___“_u.23&____JLduuummnﬂn____n+anaa&$a¢¢___~ PU239 04300082006 04000004000 0.
‘PU240 03000004000 0+00000%000 NA 23. 7457475004 2000004060
340 337 339 2 2 2 1 1 1
19 7,10374+003 '$,11682+013 J—
NA 23 2,85004003 1,80882000 $:2937+003 6,2937+003 :248858.001 -3 .
FE 05000004000 02000504000 U 238 0,69000+000 0.00000#002 PU239 0.:0000+000 0:00000+000
‘PU240 0:000004000 ~  0.0000040800 ___ NA 23 2,87303«054___ 0,000004000 o e ——
340 337 2 339 2 2 2 1 i 1
20 9,11882003 13870880004
NA“23 2, . 02094000 8,3738¢003 8,3738+003 !2,8858a008 .3 S NS S —
FE. 0300000+000 "0+03000%000 - U 238 0,U0000+000 0.00000e030 ‘PU239 0.40000‘000 0.000000000
‘PU240 0:00000e08080 0+.00000e000 NA 23 1,21921-004 0,00000e0G0
340. 337 20 339 2 2 2 1 1 4 e ——
‘23.1,17088+084 1,90344¢034
NA 23 2.85000003 6.0826-001 1,09824004- 1,0982%004 -2,8858004 -3
o 0+00000#000 4 238  0,i0000e000  3.0000080 % PU2B9. .. .0,500084000- ...0.4000.0040.00. s mmrimmee
‘PU240 05000004000 0+06000+000 NA 23 5,53871=305 0.00000%904
340 3387 20 . 339 2 2 20 1 : i 1
22 .1,505444004 1,93045¢004. : i e e i e e 2o e e i —
NA 23 2,8300¢003 .3,7621900¢ 1 42944004 4142944004 2,8858e001 2. :
FE o 000004000 . 0.00000¢000 U 238 0,00000+000 0.00000990 PU239 0s500006+00 0,00000+000
- - G60a008 300000880 e e e e R
340 338 20 339 2. 2 20 1 i 1
a3. 1, 93045*004 24478754034
aznnl__ztaaalannt__;4852oanon__4455231094m_24335a. . e e e e = o e e - S S
[E 07000004000 ;0+060000%000 U 238 0,030004300 8.,00000%095 PU239 o.oouoo«oss 0,00000+000
PU240 03000004000 '040000084000 NA 23 14290824005 0. oooootnuh
340 338 32 33¢ 2 2 20 SRR, Y R
. 24-2,47875%004 i3,18278¢934 ) . , :
FE 0*000000000 0 oooontooo v 238 0,60000+000 0,00000%033 PU239 0,00000+0080 04000004000
PUR40 05000002000 0000004000 NA 23 0,L00004000 0000002053 —_ —_
.340 339 92 ~32000 2 3 37 1 i 1
25 3,18278+004 4,086774004 .
B ? : gnnnann1__3;nassgnnA__s‘nniaznnA__2+sasn-aaz_ 12— - . - -
'FE: 0:000000000 0 000000000 U 238 G,60000e000 0,000006¢055 PU239 0.00000+000 0+00000+4000
‘PU240 03000004000 .  0.00000¢(00 NA 23: 2;26529-003 0,000004092
.340. 339 92 32000 2 1 92 4 1 4 ——
26 4,08677+004  5,247524904 o
NA 23 ':5,35004004 .1,00364001 :3,8565+004 -3,8565+004 -2,8858008 5 . _
FE 0+00000e000 0 00000e000: 4 238 : j,nnnnnguﬂn_w_mn,aonnuansammm~42u259_",,h4,$ngng,nno“m__n*nnngn‘ammwu___,Mﬁm_"
PU240 0000000+000 0 000000000 ‘NA 23 2,60237-004 0.00000+090
-340 339 . 276 32600 - e . i 92 1 1 1
22 :5,24782+084 :6,73795¢0024. :
NA 23 5,3500¢004 3,40934004 4,6868+004 4.6868+004- 2,8858e001 7 o ]
FE 0:00000+000 ‘0+83050¢000 y 238 0,000004500 0.,00000%G50 PU239 0.60000%080 000000000
U s 0+ 00000000—— ——NA"21____1,21431-dﬂA—a——or&&o&ﬂtgbc"
TIME -SPENT IN PROGRAM ‘AREA N3; 3. WAS: :97043+002SECONDS
340 339 274 -32000 2 1 276 i 1 1
28 6 737950004 . :8 651709004 . . . - . .
0%an0oo n 0 ‘00000064300 4 _238 0,08000+0300 0..000034G:0 PUZY . 0,000004000  0.00000+000 .
PU240 0% ooooooouo 0+000004000 -NA 23 0,500004000 0,000004030

Ilu E: SPENT" IM"E ROGRAM ARBA NO\, 3 WAS :9,045+002SECONDS

MAGRQSCOP1IG: CROSS iSECTIONS -»::MOMOGENIZED

¥6



l B(1) 81GABS SIGFIS NU SIGFIS
.4 °7,88932+081 '5,168819032 2.67019-002 7,66347=002
_'2.1,01301+002  .6,35299e002 _1,92215=002.__ 5.51660%202
-3 1,30073+002 € ,2498492032 2,09385-002 6,009382002
4.1,67017+082 44107%52062 . 1,70543-002 4,894645002
5 2,14484%002 i3,729523002 1.,45714~002 A4..18208n002
-6.2,793644002 .1,885789052 3,19775-003 9,47768%003
‘7 .3,53575+002 4,23312%002 2.14256-005" 6,1492B8e005

__Q_ﬁ;512922&&2____142609923QZ____S 428942006

1.558130005__

'9 5,82947+002. 1i44456a002 1,63638+006 4,69655«006
10 7,48518082 1,0654090%2 6,70636007 1,92480e006
A $,4268430003 . 3,000002000 By 00U BBAEPPemmm e s e e
12..1,23410+003 '7,53569%003 ¢+00000%000 0,000030e305
13 1 58461003 ‘?7,3738790¢3 ¢.00000%000 0,00600eC00
nl&sﬂznnl___—i+iﬂiﬂﬁanﬁs____4+300001oon___-—_awoo&ancnn'
&5 2,61259+003 1,10887s002 54000004000 0,00000e000
16 .3,354634003 ~.33447nou3 ,.ooonooooo 0,000000806
[ nJ____§431ﬂ52~n,jL_~_n,nnnnnnonn_m___”n,nnrnnaan¥”_________"_____m_‘.umm.. e e
18-5,5308440083 '9 316950016 4000004000 0,00600¢C0C
19 7,40174+003 3,834932006 $400000+000 0,00U00¢000
20 9,11882+003 1.49963-n35 ,.00000000 n_ﬂnuﬁnannw
21.1,17088+004 €,8126t0007 400000000 0,00000003
22 1,50344+004 i3,237362007 2,00000¢000 0.,006000000C
23 .1,93045+004 1,58685077 2400000000 0,004g04000 -
24-.2,47875+004 ‘0,00000%0%0 G,00000%000 0,00:6306000
25 3,18278+004 ‘24786317005 2,00000%000 0.00030005
26 4,08677+004 :3,20002e0084 4000004000 000100008 —
27 5,2479%2+004  &,94740w%0i6 ¢,00000%000 0,00000¢00% "
28 6,73795+004 0,00000%00¢ +000004000 0,00500%000
ELAPSED. TIME IN OVERLAY 9¢77743+005MS

TIME. SPENT IN PROGRAM AREA NO,

WAS :2,000°nQ2SECONDS

TIME

SPENT IN PRUGRAM AREA NO,

WAS'  .6,0002003SECONDS

TINE

SPENT [N -PROGRAM AREA :ND;,

WAS 4.,500°102SECONDS

TIME

SPENT "IN PRUGRAM AREA ND,

~WAS 4,500°N02SECONDS

TIME

SPENT IN PROGRAM .AREA NO,

WAS 3.600°102SECONDS

TIng.

SPENT IN PROGRAM AREA ND,

WAS 3.800°102SECONDS

Tine

SPENT IN PROGRAM AREA ND,

WAS 5.130=001SECONDS

TIME

SPENT IN PROGRAM AREA NO;,

WAS A~4.950'ﬂ01SECONDS

TIME

SPENT IN PROGRAM ARGA N

WAS 4.400%002SECONDS

G6



TIME SPENT IN PROGRAM ARBA NO, B8 WAS 3.2409001SECONDS

TIME SpENT IN pROGRAM ARBA NJO, 8 WAS 6.,000=003SECANDS

TIME SPENY {N_PROGRAM AREA NO, 8 WAS__ 4.100s002SECONDS

__VINE SPENT IN PRUGRAM ARBA NO, B WAS _ 7.000°003SECONDS

N] El. SIGTIRK SInERN SIGINEL SIGFLS S1GCARY NUBAR S1GYIRL SIGERL—-.—— —SIGN2N.. ... SIGNP.. . SIGNALRMA

1 7,7880¢006 3718012001 49024702 1,3425000 0,00004000 3,44622034.0,00004000 °,003°9350-§600062500.0,00302000-5.,45892002.-p+000.0000-
2 6406534006 477339008 549828m02 1,35554000 0,00004000 4,146%-004 0,000000¢ 2,3770%320 0,0006%500 6,00304000 2,5618-002 n,0000+000
3 4472374006 771831001 90613002 1,3508+000 0,0000000 5,0605"004 0,0003#600 3.277°C30 0,0000#200 uoUOCD*OOO 5,4393-003 0,0000+000

Mmﬁmz-mwwuu_wmu.m 0.6300#£805 S,anag OM@#M—-@'GOuMOOO 0000040000, 50004930
5 2486504006 1113794000 1¢4363-5061 1,05034000 0,0000¢000 7,4968°024 0,00004552 .5033+4350 0,0000#200 0.00500000 0,0000+000 ,00004000
6 2423134006 1743274000 148141e201 9,63289001 0,00004000 9,4246=¢04 0,0300eC05 2,3°75%320 0,0000¢:00 ¢,00004000 0,00004000 1,0000¢000

_1*141211:ﬂn§_14532§:unn_zjjnaJLLﬂi_JJJszA_noi_ntna&u_unn_144szatu+1~n*aannzgun_u.ﬂ_aggl_&_¢+nooax,&&_£.unanﬁuuu n.nnnovooo 0400002000
8 1,3534¢006 1!70044000 241539301 6,2757200% 0,0000¢000 1,6287°G>3 0,00004000 i.3°70¢320 0,6000%200 G,0000000 0,00004000 n,0000+000
9 1,05404006 1772794000 241986w:01 3,9776%001 o.ncuotono 2,3612%653 0.00004000 J.4730%320 0+0000¢200 G,0030¢000 0,0000¢000 n,0000000

10 8,20854005 176404000 2¢0934=001 1,7872n001 . 0,0000¢000 3,326%2033 0,00004000 2.5-224050.0..0000%; 00.000000#000. 003004000 P.0000+00

14 6439284005 2751924000 Jo3226%001 (,00004000 0,00004000 4,0734°C"3 0,000045¢2 5,32730+370 0,00006+:00 2,0030+000 0.00004000 n,00004000

12 4497874005 2708064000 246487301 €,00004000 0400004000 4,7174=C3 0,000043008 3.7:32¢320 08,0000€300 5,0000¢000 0,00004000 n,0000+000

A§__4§Jli_ﬂn5 313964000 4933412001 < ,00004000- n4ueua:uua_s.;é44:o.s_nﬂocan=u¢;“,rv~L4wv9 019905t-£o~c.oovo‘osu 040000+000--0, 00004000

14 3,01974005 2733524000 3¢3829w»001 4,00004000 0,0606+000 5,38637033 0,00004U9" 3.5°30%320 0400004200 (,00004000 0.00004000 P,00004000

15 2435180005 2:3977¢000 341363w001 ©,00004000 0,00004000 5,42232G53 0,0000208 J,2°35%320 0.0800¢200 $,060204000 0,0000¢000 1,0000+000

16 1,8316400% 277002000 ‘;ZZSJ_M_ﬂ-ownauoﬂ_ﬂmnmun_sfsu;:%_a 0.00004050 . ni0nedi0-0450002500--2400000000--0,0000+000-0,0050405050-

17 1442644005 4766744000 6¢8185w001 (,0000%000 0400004000 5,2824*¢°3 0,0000%303 C,70734300 0400064200 5,00204000 0.0000%000 040000®0C0

18 1011094005 2720149«000 9¢7381~001 C,00004000 0,0000+000 5,33p8°0:3 0, uoooooau G.05954350 04000043500 C,0000¢000 0,0000+000 0,00004000

A.__!Lgixl_gng_iklzﬁﬁﬁnn3 Q;xxaﬁ_nni_g+onnnsnnn_n+&aonzanu_545327en 3_0.000042 R I TR n.oooﬁtgoo“;.GOan¢uon 0,00004000--p,0000+050-

20 6,7379+004 2780064000 7403790201 (,00004000 0,00004000 5,8837=(33 0, ooooﬁcon Sed U320 040006200 0,0050¢000 0.0000%000 0000000

21 542475¢004 378839¢000 5¢0677~001 ©,00004000 050000000 6.3724'b '3 0,0000¢300 3457304350 0,0000:00 5,0000000 0,0000+000 n.0000+000

wmmm-jgssum-.wonmn_mnnnmun_kumvo-s_nwom‘t G0 lleA22¢550--0,00052200 $,00504000-0,0000%000 -0,0000+050

23 3,18284004 770833000 9¢5114~301 (,00004000 0400004000 1,0639"0%2 0,0000%353 1.7306%320 0,0000¢500 5,0090+000 0,0000+000 n,00004000

24 2,47884004 2794384000 I402734G0C {,00004000 0400004000 4,6%29~¢22 0,000048209 o, 2°97+320 0.6003+200 2,0030+000 0,00004000 0,0000+000

25_142§ni_nn1~AL131Q_nnL_1‘2512u4ﬂ¢_w*aaao:onn.n+nﬁn+-onn—2ﬂsesaau.2 0,0000#308 3120 %550 0400069 00--540050¢000 -0.00804000-0400884050

26 1450344004 2:73194000 3+5083~0C1 ©,00004000 0400004000 1,4146°002 0,00004L00 ..2:56%530 0462004200 00204000 0,00004000 Pe0000%000

27 1,1709+004 4715814000 5¢2919«951 ¢,0000%000 0,0000+000 1,6936°652 0,0000+3ul ..anny*520 0,6000+700 5,00204000 0,0000%000 £,00004000

25_2411ﬁ§_nn3_54111213nn_1.22L1~anl_@,aonnnonn.u.nnnu-ann_s,oAAJ 6020480004360 .3,32304350-050056¢:00-3,00504000.0,0000+000--£.00004860

29 7,4017003 1744014001 14952LeC0¢ (,60004000 0,0000%000 6,4715°(.2 0,02004363 o,5"Yu*350 0,0006+200 5,0030+000 0,0000%0060 0,0000%0C0

30 5,5308+003 7178494000 1.05080000/0 00004000 0,0000¢000 5,8434, (02 0,0200+0U2 3,270°¢33G 00600200 0,0050¢000 0.0000%000 Pe0000*000

31 4,3074+003_ 5._0_412:(!00..6;1152:.40’1.-..400000M n.noonoauo 1486202052 _0,008004000 3,23 55004000040 ao...oo 30¢000-0,00002000 0400002000

32 3,35464003 5795484000 7¢5395«501 £,00004000 0,0000+000 1,8315°0:2 0,0900400% ~7G4%370 0.6600%200 ,0030¢000 0,00004000 1,00004000

33 2.61260003 5120496000 6¢5727e001 ¢,00004000 0,00004000 8,65327G633 0,00004007 °.7>:%¢330 0,0C06+:00 3,00500000 0.0000+000 r,0000+000

003 4106864000 7+648672201_£,00004000 003004000 74AB3720 3 0000006205 s1nit®5i0-0000050300-540030008 .0,0000¢000. (08054550

35 1,508464003 6292654000 B97443~501 ¢,5606004000 0,00004000 1,8723°452 6,0900¢563 9.209°+5%0 0,00006+200 5,0020¢000 0,0000+000 ,0000+0¢G0

36 1,23414003 7779474000 9984302-001 0,0000%000 0400004000 7,7%9%*C"3 0,0000%003 5.277.#330 0.600C6*c00 0,0030+000 0.00004000 1,00004000

11_2;a112:nn2_a#6496«nan~140914ﬁvu»_?.oaoo:ooa_vfasoe*ooo-zfa431ﬁs 4000004890 2033314330 6y 00004500-0,00304000--0-,0000+000--0,0000+000

38 7,48524002 9733184000 1417724205 C,0000«000 0,0000¢000 1,7891°052 0,00004306 G.2"Ju*320 0.0000¢c00 C,0050%000 0.0000%000 P,0000+000

39 5,8295+002 9:8902«000 1v24744y0: %,0000«000 0,0000+000 4,6203=032 0,000046¢2 +,5355+030 0,6006+200 9,00204000 0,00004000 0,0000+000

96



40 4,54004002 1702936001 1e2981400¢
41 3453884002 1705904001 1433564500 ,00004000 0400004000 2,52767(52 0,0500¢69 "o

7460 Ly 00004000 04000040002,889625°2..0.,05008L06 2
43 2,1445¢002 1710924001 1439884300 _
44 1,67020002 111234001 194167+:0C
45 1,3007+002 111253004 14192408
46 1,01300002 1712674001 1942084200

£¢0000+000 0400024000 1,7347°5.2 0,0000+35¢ 22323320 040000+200 0.00004000 0,00004000 0,0000+000
1¢2530 000000200 0,0000¢000 0,00004000 0,0000%000
3506 ¢ 00064500 6+60 504 000--0+4-09500+000—pv0000+800
T:3%3.0 $.0000¢200 0,00006000 0,00004000 0,0000+000
£,0000¢000 0.0000*009 2,7123°0 .2 0,0300%u° 7.7 1350 0,00004.00 0,0090e000 0,00004000 0,00004000
1.0000*000-ﬂo0000’00&~3'5775Eb$2_0u0300tibi4l~-~-~ *Q ¢ O+ OGOUt‘Oo—w.0040‘000—010900*009—Owﬂoao‘ﬁ{H%
400004000 0,0000+000 3,8437~(.2 0.,0500+03" .~ 7 3306 0,6000¢300 0,0000+000 0,00004000 n,0000+000
t+0000%000 0,0003+000 4.133?'C*2 2. 0000‘a~ (-7“ 3:3 0o~00“‘ 00 0,00004000 0,0000%000 P,o0000+00D

Ge0D000*00D U,0000¢000 2,5G634=022 0,0000+532

47 7,889360014 1712744001 10421740
TINE SPENT IN PROGRAM ARGA NJ, 8 WAS  3.354#000SECONDS
TINE SPENT IN PROGRAM AREA NO, 8 WAS  3,175¢000SECONDS
TINE SPENT IN PRUGRAM AREA NJ, 8 WAS 2. 3oanustc0an
TIME SPENT IN PROGR;M ARE ND, 8 WAS  4.600°302SECONDS
TINE SPENT IN PROGRAM AKEA NO, 8 WAS  6.700-002SECONDS
TIME SPENT IN PRUGRAM AREA NJ, 8 WAS  8,000%002SECONDS
TIME SPENT IN PROGRAM AREA NO, 8 WAS  1.800=702SECONDS

FOLLOWING ARE THE FINE GROUP -cR0SS

J EL

SIGTRF SIGERH

SECTIONS FOR MATERIAL IDENT, U 238 ,

S16INel TTSTerTs T TsteearT  NUBAR  SIGYRL  SIGERL  SIGN2N SIGNP SIGNALPHA

1 7,78606006 5:9456001 197761=:u2 6,3732+001 1,02424000 5,4243003 3,74556000 ;.26379230 0,0000+C00 1,26864000 0,0000+000 1,00004000
2 6106534006 BI0481=001 294083=002 1,66069000 9201287008 7,3014°053 3,4386+0uC 2.5210+350 04000000 4,6023004 0,00004000 1,0000+000
_3 4,72374006 9592482001 2967 w.:02- 2,50681003.5.&016503&.9.9«91&L*3_514395:Cdﬁ-_,;azmn~‘gwg,0ggg¢ggg_n,gngu.nggmn,gggg,ggg_pTQQEQ‘&&@

4 3,67884006
5 2,86504006
_6 2,23134006.
7 1,7377006
‘8 1,3534006

10 8,2085+005
11 6,39284005

12 4,97874008

13 3487744005

14 3.01970005
15 _2,3518005.

16 1,83164005
17 1,4264005

18 1,11092005.

19 8,6517+004
20 6473794004

22 4,08684004
23 3,18284004
24 2,4788+004
25 1,9305¢004
26 1450344004

1731384000 3¢3233~,302
113580000 490519~ (2
1;54304000 4e6045%:;02
157425000 592195 :902
1156864000 996841202
06 .1:9642+000.
2t78024000 E¢3095=702 2
3128484000 9¢8315-:32
4:2818¢000 1¢2795s;01.
5740744000 1¢527%= (1
6133424000 18336~ 41
639074000 240641201 1'4934&003—39@&09‘000—¥*45§3 242438994335 2+2-
7159064000 242685001 1,10004000 0,00004000 1.,5709°034 2,390640333 2

548782~ 0

n2+éoasxuan.A.237aAoo2"1*313414e4_27545534;;_;,,

2,59764000 546477001 1,4768°002 3,0134¢540 58904320 04000G%200 C,0000¢000 0,0000%000 Py0000%000
2.6196+000 5,4823~003 2,3144%002 2,8684+C37 . ".*020 0.6800*500 C,00504000 0.0000¢000 P, 0000*000
24 6043*000~50619450ﬁ1~315536'0ﬁ2—211§55t£vPﬁ7+—w+~** 0--0+00004500 -0-400804000—0+-0-8004000--0+8080+056-
2,77994000 5,3708~001 5.4327°032. 2,6676403% 3.0°33¢320 000004200 ¢,0000#000 0,00004000 r,0000¢000
3.16834000 3,1334-001 9.1%508°002 2,8991+06¢n 2enD*030 040000200 0,00004000 0,0000+%000 n,0000%000
503 20-0+-60008200--5+0030+000-0+00-004000—P+08054080-
2.2%74+000 1,3095~002 1,5034°053% 2,50420 Jef v ¢GL0 0.0000¢200 C,0000+000 0,0006%000 0,0000%000
1,9215+000 2,0702%003 1,4442°(31 2.4719*v0” Lo S0 u*350 040005%0006 0,0000«000 0,0000+000 P, 0000%000
118174‘000 ]41973l004»413643103$—2T44é7$08Q~«w«~%“&:0-&r0005‘ OG—GTOOQO‘OGG"UrGG@O‘DGG—PrGG&G‘Oﬁ&
1,61194000 0,00004000 1,325R=C34 2,4271+0u" .+ #3250 0.0000500 0,0000¢000 0,00004000 r,00004000
1,3144%000 C40000%000 1+3661°061 2,4118+05" <.792.9330 0405064300 0,00004000 0,0000%000 £,00004000
4‘0%&4h44004%00"4r00%0‘0&&4%&%0%‘0&&4H£9G04&&&

3-+300 0+0000+500 ¢,00504000 0,00004000 Ps0000+000

8148914000 249391-:01 9,4994%001 040000000 $,7208°071 2,383440ut . 54;¢5%0 0,0000¢300 0,0000¢000 0,0000+000 0,0000%000

9145014000 248372,01- 7,64913001—D+0003103& 1490372051 2, 37784030 0,600 380040000 ¢500-0-4-005-040.00—0--0000+000—00000¢088

1204014001 3.1oeu-,o1 5,1861%001 0,00004000 2,3802°023 2,37344000 {,:23%320 0400009200 0,00004000 0,00004000 £,00004000
1112660001 343632501 3,07930001 0,0000+000 2,5€2420:1 2,3700¢047 ©.321:+350 040000+C00 0,00004000 0,00004000 £,00004000
144012001 0400094000 3,03808=0°1 2, %67368us o - lo—ereeaetvns—sveoeaAnoo—avseaoaose—4vecoeaa4uk

&lﬂ:ﬂﬂi_ja5

s

2104204001 6.5983w001 2.3964%002 0,0000#000 3,613A4°071 2,%653¢0u9 L.2-354330 0.6000#500 0,00504000 0,0000¢000 P.0000+000
2:50434001 74472101 £,00004000 G,00004000 4,1853°551 2,3637+597 1,257u+350 0,0000#500 0,0000¢000 0,0000%000 P,0000%000

rp 5406000L»7.5805’Pb1—vr0000*000 0'0000*008—417 4Be0282,36244030-23 ,r¢4tave—avoeeoA~oe—&ra&ae*&es—4vaa@enaaa—nfeeee‘e&&
2759794001 74754701 (,00000000 0,0000¢000 5,3742°41 2,3614+0G7 3,0020%3C0 000000300 0,00004000 0,00004000 1400004000
2764014001 7¢87%4-301 C,00004000 0,0000+002 5,97437503 2,3607+80" ..3731+020 0,0000%300 0,0000+000 0,0000000 P,0000%000

L6



27 1,1709+004 2165624001
28 9,1188+003 2765554001
29 7,4017+003 2768294001

7¢9281w001 5,0000%000
7492312001 C,00004000
2291549301 (., 00004000

0000004000 648729051
0,0000#000 7,1%90~0028
0,0000¢000 7,7493=(C 21

2,3601+09” .- s 1*0%0 0406000+300
2,35964087 3,3317°¢320 0,00004200

2 2593800 1 _ane a2 n A 0nA0S-08.
v g - Y—G-+ L 504 a4

30 5,53084003 2264964004
31 430744003 2764514001
32 3,35460003 1%4548e001 64 .
3482220201 0,00004000
499585501 0,00004000
Be¥B882m004 £,0000000

33
34
35

2461264003
2,03474003
1,5846003

110609400
9198644000
1208784004

7690855261 ©,0000¢000

7¢8921~201 $,0000+000
22322001 ,00004000

0:00009000 8,4%529°001

0400004000 9.2:45'091
000002000 33,9959

0,0000¢000 0,0000¢030
0.0000#000 0.0000¢020
0,00004000 G,0000%070

2,3590400" 0,3 1:%320 000004200
2,%588+03° 3.0 %020 0.06000%300

. 0nnue)0 0,0000¢500 0

2.35854000 9,2 20330 0,0000700
2,3584400° ;. 734330 0,00004500

C,0000#000 0,0000%000 #,0000+000
0,0030¢000 0,00004000 P,00004000

3+00302008-0,0900+000 p,00004080

5,00004000 0,0000%000 n,0000+000
0,00004000 0.00004000 1, 00004000
00000000 0,0000+000_p, 00004000
0,00004000 0,00004000 n,60004000
6,0000000 0,00004000 1, 00004000

36
37
38

1,23414003
9461129002
7,48524002

170219+00¢
1701740004
9t2445¢000

497614e001 C,0000000
691333004 (,00004000
Se3944~004 0,00000000

0,0000+000 0,0000%000

0400004000 0,0000¢030
0,0000¢000 0,0000¢030

2.38834000 .o #2350 anenn.?ng
2,3582+000 03,5r20%0390 0,0000#¢00

2,35824000 9,22050%0C0 000000%200
2,35816000 ), 0%¢350 0,0000200

0.0000+000 0.,0800+000-0.,00004000
L a 4 +4-0-0 -8

v-4-4 558804

G.00900«000 0,0000+4000 ,0000%000
0,00004000 0,0000+000 n,0000%000
5.4 00002000-.0,-000.0400010000+000-

39
40

42
43
44

5,8295+002
4,8400+002

2,75364002
2414454002
1,6702002

1703904004
9759424000

9134524000
1108384004
2178694000

S¢3697=301 0,00004000
349%92=001 ¢,00004000

596463001 0,0000#000
Se3982~001 £,0000¢000
2040300300 0,00004000

000004000 0,0000%030
0,00604000 0,0000%000

0000004000 640000000
0,00004000 040000*020
0,00002000 0,0000¢020

2,35802002

vvvvv

2,3581+40008 .003%*030 0000009500
2,3581002 0437704330 0400004200

2,38806000 3.02904030 0,00004¢00
2,3880#000 5.0039%020 0400004200

L A0Cue050-04 00004500

3,00004000 0.0000+%000 ry0000%000
6,0000¢000 0,0000#000 0,0000%000

52208320 -0+000060500-0..00004000-0.00002000 04,0000400908-

0,0000#000-0,0000%000 r,00002000
¢,0000#000 0,00004000 P,0000%000

45
46

1,3007+002

8782624000

1,01304002 672075000

247207901 6,00004000
2089094000 ¢,00004000

0400004000 0,0000*000
0,0000+000 0,0000%090

2,38804000 ..CR05*030 040006+¢00
2,3%804000 :.078R¢000 0400004200

------

G,00004000 0,00004000 N,00004000
G,00004000 0,00004000 ,00004000
0,05004000 ,50002050

47 7,88934001 714729002 1492862001 ,00004000 0,0000+000 0,00004020 2 XRBOAI0Y 5805 6000 8, .
TIME SPENT IN PROGRAM ARBA NO, 8 WAS 2,178¢000SECONDS
TIME SPENT IN PROGRAM AREA NO, 8 WAS 2.109+000SECONDS
YIME SPENT IN PROGRAM AREA ND, 8 WAS.  2,730=00ASECONDS
TIME SPENT IN PROGRAM ARBA 'NO, 8 WAS .8,800=002SECONDS
TIME SPENT IN PROGRAM AREA NO, B8 WaS 41.580~001SECONDS
TIME SPENT IN PROGRAM AREA NO, -8 WaAS 41.430°001SECONDS
TIME: SPENT IN PROGRAM AREBA NO, 8 WAS 4.900°002SECONDS

FOLLOWING. ARE TME FINE GROUP -

CROSS' SECTIONS FOR MATERIAL IDENT, PUR39 ,

EL

S1GTRN

S1GERM

S1GINEL

SIGFIS. SIGCAPY

NUBAR. SIGTRL S1GERL

SIGN2N SIGNP SIGNALPHA

S 4.72370006 9198034004 2996852002 1,52244000 1,8719000 0,0000%000 3,89834000 0,6004050 0,00004500

4 3,67884006 1

re

6 2423134006 1796424000 4964816002 $,1681#000 2,0336+000 0,0000°000

9 1505400006 2347196000 7034865502 8;978050031 1479484000 3,2812°002 3,0325¢000 00300020 0,00009000
30 8,20854005 2763640000 Te8404002 7,87755001 172434000 5,8452°002 '2,99684000 0,05304090 0400000000
11 6.3928008_ 308314000 994655302 ¥,61602001 1465544000 7,22912002°2.9 004

12 4.97874005 3166866000 3600832001 7,36832001 1,59444000 1,0019°00% 2,94684000 3469504050 0400004000

7 173774006 1193884000 S¢76115002 1,08774000 1,98634000 0,0000*000
_8 1,35349006 2727660000 64576422002 §,0447001 1,88884000 8,9444=00

207490000 J¢8938¢302 £;3844¢000 1;94709000 0,00004000 3,4372¢000 G.0000%0C0 000009600
000040000090 3,341

34174003 3,3030050—0+0000¢

3,21404000 3.09264020 04000000

3,4379406G0 3,0u009030 0,0000¢000
0 1S U AL04030 '+ B 0.0

68640000~ 02050—

04500

137 3487744005 4742350008 3933630001 6,7156%001 1451344000 1.2200°001 '2,92984000 0.¢200*030 0400000000

4 7,7880%006 537425-905 1473022002 8,1208m001 2444064000 0,00004000 4,0707¢00¢ ﬂ.ooon*ogu 0400000000 1,4146°004 0,00004000 P,00009000
_2 6,06%3e006 8%3410400¢ 2948812302 ¢,2%594000 2,09622000 3,0050¢030 3.80516000 3000340560 5+080046007+467292002-0,00004000 00004000

1,4804003 0,0000%000 P;00004000
0,00004000 9,00004000 §,00004000

£004000-0,00004000—pv00000000
0,0000000 0,00006000 P,00089000
0,0000000 0,0000¢000 ;0000000
0,00004000
0,00004000

r;00000000
£¢0000e000

0.00004000
0,0000000

0,00004000 0,00004000 n,00000000
0400004000 0,00004000 0,00004000

86



14 3401974005 571247000 145238301 5,6833e001 1,48954000 1,4772°031 2,0166¢000 5,5003%030 0,0000e500 ©,00004000 0,00004000 n,00004000
15 2 3518005 517416000 146978-501 4,80962001 1,4800000 1,7183%084 2,95634001 S.gennedG0 0,00004500 0,00004000 0,00004000 P, 00004000
16 1533160005 619272000 290593=901 4,31512001 1,4819#000 4,88382054 :2,.9082+008 ¢, 20arency g+ggggg€ng_g'gognjngc_n,gegggggg_pvog&g‘agg_
17 1,4264+005 7784894000 243235»001 3,7908001 1.50830000 2,0408°031 2,8920%008 §.cRGLe0L0 0,00006200 0,00604000 0,00004000 n,0000+000
18 1.11090005 8748344000 2¢5208=-001 3,3883%001 1,52424000 2,1415%G31 2,R8714000 3.0009%330 040000%¢00 C,00004000 0,0000%000 n,0000¢000
lg_gLﬁ_iz_Qﬂ1_9212§_1ﬂﬂﬂ.21§Q5QL&QL~&+02&3L&01 1.53191nnn_z+11ai_ua1_zwaaastﬂJh_~4gngfzsva_o»@@00t¢a&—ura000¢noo_nwnono:nna—nrsonaoaa&-
20 6473794004 1201534003 340448001 2,7152%001 1,49034000 2,1€807033 2,88044000 3.C0nMu*350 0,6006+200 0,00004000 0,00004000 P, 00004000
21 5.24750004 9704714001 J¢41120001 2,50440001 1,46074000 2,5130°001 2,8781+00% _.ﬁknooo 0 0,0006%300 G,00004000 0,00004000 n,0000e000
22_54JLjﬁ_nnA;zznZE_;nnx_i;1211_.n1_z.Anzasnn¢~14Aﬂznnaaa_3+319.1uv¢_zfszsaxaa L -mzsgc-oiA@@&t,na—n1snsntnnamnvnonanoa&— £ 400004050
23 3,18284004 1910214001 342746001 2,3202s001 1,57634000 2,9248°031 2,87494006 5,CAC0060 0,0000€000 0,00004000. 0,00004000 P,0000000
24 2,47884004 1742524001 334322901 2,2193%001 1,6765+000 5,0556°¢34 2,87384008 %,0:704350 0,00000300 0,00004000 0,00004000 n, 00004000
25 1,93054004 171442001 34399 6._unLL44_711031_14l&343.&0 0--6.4711.4 =0 ,L_szmac._H:.ﬂg 240500 +-0-0-0- ME-M—O—. 0.0.004000.-0,-00004000--0,-0000+000—
26 1,5034%004 1716200004 394525001 1,94512001 1,90004000 7,84387001 2,8723+000 0.6006+050 0,00006%500 0,00604000 0,0000¢000 n, 00004000
27 1417004004 1717904008 3¢5031~001 1,5894e001 2,0269+000 9,0226°034 2,8718+307 G e090+360 0,0006%¢00 G,00004000 0,00004000 P,00004000
23_2411angnn3_;‘L2521nn1_345542a431_4.4491A004_2,4139A9oo» +424314an_3141¢4ava I 222 30 35 Gv-B00 00000~ &reoaoanou-owoacanosu-«reoeo4o%0-
29 7410174003 1720920001 345929001 1,66242002 2,3396¢000 1,1479+020 2,8711+0309 5,3000+000 0,0000+¢00 0,00000000 0,00004000 0,00006000
30 5453084003 1722264001 346326001 6,00004000 2452194000 1,284G*000 -2,8709+300 u.f«xu*oco 040000%:00 0,0000%000 0,00004000 P,00004000
}1__4jnzﬁznnz_LLZAE_;nni_ighlzZzwmd_jﬂncnnsnnn_2+69¢1nnau_144111:ava 28707 3QN 2,0 2L 0—010£ae¢700-%19£enanoo—nrueaeaooO—#wa 804000
32 3435464003 1724884004 347105001 6,00000000 2,94714000 4,6494%070 2,8705+0637 =, ﬂnnonLo 0.0006%200 0,0000¢000 0,00004000 P, 0000000
33 2,61264003 1726154004 3¢7481n301 0,00004000 3,3101+000 1,9284%020 :2,8704+0300 ,Gn00*0G0 0,00004500 0,00000000 0,0000%000 r,00004000
u_gmmm;mumm& Mmmm_adm #000-2,24272+020.2,82034000 3 ,-00243500,00002200. —cwnonmu M&oﬂ%-&ﬂ%@‘m
33 1,58464003 1728354001 3¢8137-001 0,00004000 4,20074000 2,596%¢000 2,8702¢00% 3.5000%0C0 0,0000%:00 0,00004000:0,00004000 P,0000%000
36 1.23410003 172931001 398422001 0,0000%000 4,7498+000 3,0133%000 2,87024000 S.2n0s+350 0o0006G*C00 G,00004000 0,0000¢000 0000000
.ﬂ_uﬂmJMLuMMLMLAdﬁmeJHMMMmLLﬂmhMLJAHLLJJAﬂuﬂL;u"HWAQhMwmﬁhammuumidmwwmqkwuhwm
38 74468524002 1730656001 3¢88147=301 0,00004000 7,22954000 3,6259+050 2,8701+000 3,0r30+0C0 0.060G+300 6,00004000 0,0000%000 n,00004000
39 5 82950002 1 34054001 3¢8938-001 0,00004000 8,0024+000 4,8459*520 2,870140.00 $.4700%320 0400069000 0,0000¢000 0.0000%000 P,0000+000
MMWMMM 22000 2,87044085 3,25008550—8+00060500-—0-4-000040.00—04-00000000--p-00004050-
41 3, 5353.002 1*3oa9ooo1 398890001 0,0000%000 9,78704000 4,5918+000 2,8701+005 S,3730%850 0060004200 G,0000¢000 0,00004000 0,00004000
42 2,75364002 1734804008 493344=001 0,00004000 8,90654000 4,5154%000 2,870040072 5.30004050 000004700 6,00309000 0,00004000 n,00006000
Mwawwmmwnww &rl—zrsltmr-&u 08 0ub:iel’0-0.4.00004200. aron 000, M—nfu 0004000 ,00004050-
44 1,6702+002 1714554001 3¢6742-001 ¢,00004000 9,4451=001 1,218702% ‘2,8700400% 2,3°00¢350 0.66004:00 0,00606000 0,0000%000 P,0000+000
45 1,30074002 1’1300.001 497398201 $,0000%000 5.00004000 0.,0006%620 2,87004502 %030 04060000 0.00000000-0.0000~nou 10000000
;&Zxamaa1_¢1osonanon_n4£n£n¢o0& 3900009 UJnﬁz,santﬂon_;. £8350-0+00000500-2 00004000 0,-05002000 000000050
47 7,88934001 1709214001 3428360901 G,00004000 0,00004000 C,0000*020 2,87004500 J,7#3u+050 0,00064200 5,00004000 0,00004000 ,00004000

. TIMF SPENY IN ‘PROGRAM AREA N0, B WAS  1,947¢000SECONDS

——TIME SPENT IN PROGRAM AREA NQ. B WAS _ 1,880+000SECONDS )

__TIME SPENT [N PROGRAM ARFA NO. 8 _WAS _ 2,2750s004SECONDS

___TIME SPENT IN PROGRAM AREA NO, 8 _WAS__2,000=002SECONDS

TIME SPENY [N PROGRAM AREA N3, A WAS 9.100°0028FCONDS

TIME SPENT IN PROGRAM AREA NO. 8 _ WAS 6.400=102SECONDS
Tine SPENY IN PROGRAM AREA NO, B- WAS _9,000*003SECONDS

FOLLOWING ARE- THE FINE GROUP '‘cROSS SEATIONS FOR MATERIAL IDENY, PL240

NR El. S1GTRE SIGERM S1GINEL SIGRPLS S1GOART NUBAR S1GYTRI SIGER
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1
2

78804006 552334001 19392902 7,07352001 2414614000 5,40302523 3,0085¢0¢ " .. el *270 0,000064500 5.17652004

7
6,0653¢006 773453008 192604 (12 1.48176000 1,87414003 9,2254%u:3 3,77 67480¢
_§_1;12§1_Qn§_2¢§zx_ =001 24849 - z~n2_44sAanznnn.x;ilaagnnn_1.221;:n_2_5,53a5a3
4 3,6788¢006 1709544000 3¢2416~:02 1,740%54000 1,53864000 1,6703°032 3.4310e0ii .47 -
B 2,86504006 1:33964000 4¢0228~_ 12 1,64834000 1,6577000 2,6644°0°2 3,2898¢00" .-

TGRe0s0 0,0000%:00 1,2522-001
*"'fowﬂn 0.,00002-00 C,0000e000

0.0000+000

0,0000+000
0,0000+000

ne0000%000
Ne0000¢000

A, 00004000
+- L)

"L*370 §+00004200 $400304000
€320 0400009200 C,00004000

0,0000%000
0.0000%000

Ns0000%000
N,0000¢000

_6_2,2313%006 1758284000 496842~:02 1§, 5345!000_1.7156!030 3.9148!&-2_342~01!&L?_-*d-*—tawﬁ—Q+0&&&va@—Lfanqﬁiﬂun—ﬂfn930’300—@+00#920&&

7 1973774006 1393974000 597398~ 02 1,5578+000 1,62414000 5.,3003°0°2 3,9298«257 .
8 1, 35340006 2729594000 647933, g2 1,4171%000 1,506464000 1.6487vu.1 3,0738e00% .
.i1§2gﬂng_2.551,_Ln2_141nsaannﬂ 1,49254000. 1,5724%0 1. 3,0205#73 "

10 8.20850005 2784374000

11 6439284005 334419000
12 4,9787+00% 4:1436+000
13 3,87744005 479952000
14 3.01970005 5:7943¢000
418 243518005 42500

16 1,83164005 7790384000 2¢3399%«. 31 9,54099001 9,94509002 1,9%578°y31 2,8981+30%
17 1,42644008% 9:05224000 2¢6793+-,01 8,0800%001 8,7477-002 2,15190-0°1 2,8919¢5. .
22099, 01

19
20
21

*
846517004
6473794004
5,247%+004

89422402 8,5458001 1,3731000 1,7379%(_4 2,9947430_ .-
190201».01 9,4012-001 914168-001 1,6514%421 2,9675¢0300
192274%_01.1,1840+000 5,86372001 1.615420:4_2,04614302 ., .12¢320_0,0000¢500- £400000033~ﬂ 0000¢000-0.0000+800
144802~:u1 1,2%884000 2,9708~001 1.,6133"031 2,8294+0u1 .
1¢7157+:901 1,1218+000 1,7142~001 1,6630-y21 2,9163+29 .~

(e300

f .u®d20 0,0000¢:00 0,00604000 0,0000+000 n,0000%000
© «320 040000500 £,0030¢000 0.0000+000 P,0000%000
a+aaoaavnn_ﬂ+nnan;nnn_n

«0000+000-0.,00004000

370 000000200 C,0020¢000 0,00004000 P,0000+000
Lot TG*J20 640000200 0,00004000 0,0000000 P,0000%000

" «9°0 0,0000:00 C,0000e000 0,0000%000 1,0000%000
L+320 0,00004200 0,00C0«000 0,0000+000 P,0000%000

zgnnn_1;2241:,ai.1+n;55:ann_1+2502uoOL—L+119233~1_2fseéxzn.“-,~_""—tovo—o,o0404v30—019094Anoa-£~4900:40&—070093‘&&0

28344000 2

ze
-
Ve

5~3221:D£1_ﬁ+22291002—2+3362_£v1_2146141~4———1—A££A9—9—

%320 0400009300 2,0050000 0,00004000 r,0000¢000
4¢050 0,000C0ec00 0,0000e000 0,0000%000 n,00004000

—p~-0-0-0-0+0-50-

0400004208 0,00504000-0,05004000
1704000001 3007742001 3,79920001 8,0677=002 2,6984-0:1 2,88334007 &.5¢°04320 0,00004300 0,00004000 0,00004000 £,00004000

1700844001 392504wn01 1,6796e001 B8,3378«002 3,1739%0°1 2,R804+C)?
114705001 346382001 3,04382002 B, 65352002_3,728020-1 2 . 8281e045

+~——~*9 B8+

22
a3

4408684004
3,1828¢004

1723954004 Je6682-001 1,28770003 9,4344=002 4,35p1"0
1729074001 3¢819L=00L ©,0000+000 1.0615'001 4.889!'031‘2.874900dﬁ

21_2*Alﬂngnn4_1*3132;nn;.1;&151xcn4_c+nc
2% 1,9305+004 1735004004 3¢9945-c01 ,0000%000
26 1450344004 1 37834001 4007812008 ¢,0000¢000

21 2 8763¢007

Ve

004000 1,0419a001 5,69882u31 2, 87384000 ",y

1205720001 644938°001 2,87306007 .u- -

1108972001 7,3281%0°1 2,8723+0y.
() b 0.4 .

9'161?.0v1

"Ine3:0 0,0000%:09 0,00004000 0,0000¢000 n,0000+000
aecv¢ens_«vsosnanon—ovnnsaaooo—¢1oa

0-0+0-50-

323,330 0,00064C00 0,0000#000 0,0000¢000 n,0000«000
et ‘3&0 ') 0(00‘ 00 ¢,0000e000 0,0000+000 P40000+000

"3 0 0400004500 0,00C0#000 0,00004000 1n,0000¢000
ael x‘O 0 0 00000"00 0 00000000 0 0000‘000 P 0000'000
8-0-00-+0-5-0-

28 9,11884003 1744134008 4426472001 (,00004000 1,0334m001 2, 5714000n Y e o 0 06000“00 0. 00800000 0 00000000 n, 00000000
29 7440470003 1748274004 443872mi:U1 £,00004000 £400427001 1,2247¢050 2,871140u7 ., *7%330 Q0. 00004200 0,0000¢000 0,0000%000 1,0000¢000
30 5, ssnAannx 175903009 449862301 ¢ . 00004000 .9,5384%002 1,14402020 2.8709alyn ‘,;_;;;;;g_gfggQQ‘g99_3143g34343~314440144g_pvogg3;994
31 4,30740003 1197914004 496732wgul ¢,0000000 8,97732002 1,2938+000 2,87074337 3, n0(*330 0400004500 0.00000000 0,0000#000 r,0000e¢000
32 3,35460003 1764844001 498781=GU1 (,00004000 8,4271»002 1,4734¢020 2,8705400" .. 42+310 0,00004300 C,00304000 0,00004000 1,0000+000
33 2-6126000! 117216¢001 52094562008 (,00004000 7,886860002 1.,48984¢020 2 8704435 ¢ \~r 2350 04008006300 0.00008000-0,00002000-0,00004080
34 2403470003 1579814004 543209201 ¢,00004000 7,3793~002 1,9992+010 2,8703+93" Ape0.0 0,000C04200 G,00004000 0,00004000 n.ounn*ooo
35 1,50464003 1287704004 3¢5545=001 0,00004000 6,9498~002 2,26861¢020 2,8702+357 u.zI“JOO 0 0,00009¢00 0,00504000 0,00004000 n,0000%000
36 1.2341onn3 129580008 5979432001 £,00002000 6,6072=002 2,6303+000 2,872024033 .~ 4330 §,06009500-04000000000,0000+000 ,_egnn.ann
37 9, 261122002 2704100004 690395001 ©,00004000 6,2837=002 3,0833¢000 2,870100. L.5.-0ue320 0.00009200 0,00004000 0,00004000 0,00004000
38 .48520002 2104064001 690298%001 0,00004000 6,0809%002 3,5489*000 2,87040¢) .~ " =220 0,0000¢.00 0,00004000 0,00004000 0,00004000
39 5_82950nn9 1727276001 6423472001 5,00004000 5,80702002.1,50062050 2,87018)3> 30432 g 04 08006200—0400004000-0,-00004000—p 000804040
40 4,54000002 1311904004 491229001 (,00004000 5,8202=002 5,0000¢030 2,8701¢33C .~ 64J20 0.0200e000 0.00000000 0,0p0004000 n,0000%000
41 3,83%8¢002 1:0376.001 692804=501 o.oonoooou 5,6816002 o.euoooo:n 2,87016068 3.7 a40i0 0O, 0006%c00

BJQQ#QQ——vv——-‘v—9—GrGG90‘v0&—@r00

0,0000e000 0,00004000 0,0000¢000
804000—0+-00004000p00000

80

43 2,1445+002 9778076000 I¢8027=001 2,00004000 5422332002 5400004050 2,87004C0G 3.°200%320 040000500 0,00004000 0,00004000 P,00004000

44 1,6702+002 1716654008 4948592001 ,0000%000 5,1658#002 0,0000%000 2,87004008 20
AI_14jﬂ311332_1¢1lﬂinnni—5313031301—b+04093343—5+1436:0#3—0+4£60$033—37613

JABMA—éwm——+‘GvQ—GfO900‘600—&r0003#000

«5°674330 040000900 0,00000000 0,0000¢000 r50000e000
—0+00004000—0+000804050

46 1,01300002 9770304000 1454034000 0,0000¢000 5,9752»002 5,0000%000 2,87004005 ~40: 554320 046000200 C,00004000 0,0000%000 0,0000%000

47 7 , 88934004 1706840004 5921684001 (,00004000 6,8660%002 8,0000%000 2, 8700000 3.270¢%d

€0 040006¢500 G,00204000 0,00004000 P,00004000

TIM® SPENT IN PROGRAM AREA NO, 8 NWAS  8.779-00LSECONDS
TIME SPENT IN PROGRAM AR@A NO, 8 WAS  3.850v001SECONDS
TIME SPENT IN PROGRAM ARGA NO, 8 WAS  41,720°001SECONDS
TIME SPENT IN ‘PROGRAM AREA NO, 8 WAS 4.300'0025ECOND§
TINE SPENT IN PROGRAM ARGA NO, 8 WAS 1.090°004SECONDS ]

00T



TIME: SPENT IN -PROGRAM AREA NO, 8

TINE: SPENT IN PROGRAM AREA NO;, 8

TIME:SPENT IN.-PROGRAM .AREA ND, 8

WAS. 5,000°003SECONDS
WAS 3.200°002SECONDS
WAS" :3,100°002SECONDS

FOLLOWING ARE: THE FINE GROUYR :CROSS. SECTIONS FOR MATERIAL IDENT, N&A 23 ,

EL;

SIGINEL

SIGNP

J S1GTRE S}GERM SIGP1IS S1GCAPT NUBAR SIGTRL S1GERL SIGN2N
1 7,78804006 255614004 7495892302 8,7033=001 0,00006000 1,7284%0%4 0,53004009 5,203°4330 0,6003¢500 6,00300000 5,6230-002 6,3472~002
2 6,06530006 3721662004 1408472901 9,22422001 0,00004000 1,6240°024 0,0000002 3.3:334350-0,06004:00-640000000-3.,87562002-9,4172~043
‘3 4472374006 4796704008 195662001 8,8781»001 0400004000 1,6308°004 (,0000%2303 J.:049¢330 0,00000500 €.00004000 1,0690~002 649522034
4 3467880006 6794752004 ‘204733901 8,0367=001 0400004000 1.6062*024 0.,0000+Ces = s¢320 040006200 0400509000 2,9751-004 1.1411-034
5 2,8680e006 83180004 246041e’01 6,70162001 0,00004000 1,68790(34 [, 05004000 4320 0+80004500-540050000.0,0800+000--0400004650-
6 2423134006 1714310000 J949460901 6,4548%001 0,00004000 1,8020°034 0,00004300 ~.020C%370 000004200 5,00004000 0,0000+000
7 1473774006 1726204000. 9909830001 6,7773°001 0,0000%000 1,9239°054 0,00004050 Jepiry®3 0 0+0000¢:00 C,00904000 0,0000¢000 0,0000%000
8 1,35340006 1250834000 448248u001 3,81592001 0,00002000.2,0%437074 0,03004350 10935054 00004500-64-00730000-0,00004000—p450004000
9 1305404006 1192234000 6413730501 5,8976m001 0,00004000 2,1929°084 0,00004J60 %.arn0edl0 §,00004300 G,00304000 0,00004000 1,00004000
10 8,2085+005 2722014000 79094Cw001 3,6694=001 0400004000 2,3733"004 0,0000%0802 i.5700%330 0,0000%200 C,0000+000 0,0000%000 0,0000+050
11 6 39284005 420425000 1433414000 3,3192200% 0,0000+000 3,47202004 0, 05008000 2,50028350 9,00064500-5+400504000--0,00004000.-2,00084050
12 4497874005 3710944000 1403984300 1,04972001 0,0000+000 3+2917°024 0,0500435% 7,364774920 0,000G*200° 0,00000000 0,0000+000 P, 00004000
13:3,87744005 3:01644000 100444000 8,8307~003 0,0000¢000 2,5842°624 0,05004005 >,2555¢0%0 0,6900+200 C,00604000 0,0000%000 100004000
14 3,01974005 3114574000 94689332001 0,00004000.-0,0000+000 4,6844°0°4 ¢, 03004252 2043750 -0+5505450.0.-C400002000-0,00004000-p.0008+000
15 2,35184005 3702374000 1906654006 ©,00000000 0,00004000 6,88982084 0,0000¢305 304050 0,0005%300 0.00004000 0,0000+000
16 1,83164005 3191534000 142673+00% 6,00004000 0,00004000 7,7878+024 0,0300%303 J.;n 4e220 0400004200 C,0030¢000 0,0000%000
17 1;42640005‘3224040000 14003342300 0,0000¢000 0,00004008 6,8947=3234_0 g30080ge AR204320.040000¢500-0..00¢8020080..0,00008¢000-
18 1,1109+005' 3%3828+000 1-0472a000 0,0000%000 0, , 00004000 8,0570°004 0,0300+205 3.565&0320 0.030%*&00 G,0020+000 0,0000%000
19 8465174004 3153804000 1-0944.000 £.00008000 0,00004000 2,9752%504 0, 00000000 3400204350 0,60000300 $,00304000 0,0000+000
000 00000 2,6870=054 0 gggﬁg .

20 6,73794004- 3765684
21 5,2475¢004- 4378194000

22 4,00684004 4t4787¢000
23 3.18284004 4704784000

2.19330900 040000000 0,0000+000 3:1008%0"4
1045534000 0,0000+000 0,0000+000 3,5237°034
1258840300 0,0000%000 0,00004000 4,03359G4

.OOOO*UUL

o.ﬁaooaaa? A

0. 00008000

35e000 0400000200
gu*250 0400004000

15204300 0.+ 06034500-64.00002000--0,0000+000.

24 2,47889004- 412323000

27
28
29

29 193054004 4337104000
25_145115~nn1_1L5511;

1'3089*000 0,0000«000 0, 0000‘000 447361°004
1035150000 0 0000000 0,0000+00¢ 5.9831'0‘4
004000 0

1h17o9ooo4 4782194000 1449184500
9411884003 527024000 146324500

7101724003 AT0493+008 1487864003

0 0000000 0400004000 1-0520'DC3 0.00004005

0400004000 0, 00000000 1,3780%003 0, 00000803 g
1) nnnnﬁnnn 1 9 nﬂnn-nnn 1

b b LET TN

0,0000+397
0.0000e00"
s

ﬂ 43008l

n
~

$303:%350 046000+ 00
f.“?éﬁ*aio 000004200

Tedfi e

370 64000G#300
S.6n*050 040600C+000

30
31

.53080003 7762324000 2937584400
443074003 1 15624004 3467944500

§,00004000 0,00004000 2,5738°053 0.00004388 3.:

0,00004000 0,00004000 1,4048°0%3 0,0000+383 s
liLtgaa—@raaaatosn—u+aoaaaaaa-sfaaeg#9*n oTaaao‘e

33 2,61264003 1*64620002 6459044001 (,00004000 0400004000 2,0000%020 0,0000+23¢

34 2.03470003 3741114003 1455744001 0,0000%000 0,0000+000 0,0006+050 0,0000¢J3u¢

3 $736224000 3

u&ﬂél$@33—$70943$&0&—3+&9Gﬁtéﬂé—GfS&Géi0—0~0v9%00¢b@v_—r-

36 1423414003 5717444000 1962264002 ¢, 00004000 0, 00004000 0,0G0°*U00 0,0000«53%5

37 9361124002 3'87390000 1920204000 £0,00004000 0,00004000 240605%020 0,0900+362 J.ain
1903312900 2,00004000-0,0000+000 000502040 0,50500

39 5482954002 3707634000 ‘S¢5158<5¢61 0,00004000 0,00004000 C,0005%030 0,0000¢0035 :
40 4,54004002: 2*9345«000 9.0755nuo1 G,0000%000 0,00004000 0,0800%030 0, oooo«ucv
Jza&nn_ﬁaﬁ -raoanxnan_a+naovxonc_4«9onxaq

46 1,01304002 2788824000 B8¢9313=001 ©,0000%000 0,0000%000 0,0000¢C30 0,00004305 3.2

2—2+511

&0‘090—&q0809*009—9v&&&&
45 1, 30070002 ‘2987974000 8v9056~001 0,0000%000 0400004000 0, DUOO‘OUO 0.0000+008

P

h

734000 0406C00%200
ne300 0.0000700

*,

404320 040000200
Y4300 0400030300

voet

Sefl

3.60304350 0,02002¢200
64020 040000+200

ap+3co n 060G*c00
w*o 0 0,0000+300
= 00052

.

260320 0,00060200-3,00004000-0

2225 0-0+-6-0058 360

G,00004000 0,0000+000
¢.,00Cc0000 0.00004000

(.0000000 0,0000+000
C,0050+000 0,0000+000

§,0060¢000 0,00004000
0400004000 0,00004000

G-+00204000--0,00.085000-

5400004000 0,0000+000
3,0030+000 0,0000+000

£ 350--3-0-0-0-04500- 60 0504000-0,-00004000-

G,00204000 0,0000+000
£,0020«000 0.0000+000

#0000 6-6-0-0# 3003+ 00806 000--0-+ 00604000

C,0000000 0,0000%000
Go+0000+000 0,0000%000

e TG 200 00 062 2 00—&-00L0‘000 0‘0000*000

G,00504000 0,0000¢000
C.0000+000 0,0000+000

: 00—#,00&0‘@90-0.00001000
924030 0,0000%200 &,0050¢000 0.00004000
SU30¢020 0,005006+¢300 2,0060«000 0,0000+000

D0MDGE 3100094020 00004500—0-100004000-0+06804000-

P

G;5%030 0,0006+500 5,0000¢000 0,0000+000
#30%050 0.0006%-00 C,0000¢000 0,0000+000

.+-0.000+000 -

SIGNALPHA

7.0000%030

fe0000+000
n.0000+000
Ps0000«0350
Pe0000+030
r.0000+000

330--0+02053¢500-5400502000-0,00002000-0,00004000

ny0000+000
n.0000+000
1+9000+000
fe0000+000
f.0000+030
N+0000+030
n,000C0+030
n.0000+0¢0
0400004000
0.0000+000
Ne0000+0G0

Pv0008+000

ne0000+000
Ns000C+000
0080040
re000C+000
P,0000%000

0,0000+000

N.9000+000
ne9000+030
.0000+000
n.0000*030

n.0000%000
-4 000 04030
ny0000+000
n,000C*000

101



47 7,8893+001 2189684000 8¢9977n61 (,00004000 0400004000 7,000u%330 0,0000¢36% o ~7+370 0,0060G¢:00 C,00204000 0,0000+000 P,0000000

MACRQSCOPIC HOMOGENIZED FINE GROUP CROSS SECTIONS

J EL SIGTRK SI1GERN SIGINEL  SIGFIS  SIGRAPT NUSIGFIS  SIGTRL  SIGERL  SIGN2N SIGNP STGNALPHA

178804006 1739682002 1463969003 3,3614m002 1,4812-002 6,6627°005 5, 6559-:v2 e
,06530006 1791507002 294975~303 4,62862002 1,2999-002 8,9162-0:5 4,5820°5¢2

7237+006 216312002 342906+303 5, 5415'QQZ.QJ1321'003 1L1314 024 3.0322-Lu2.“.

67884006 371633~002 442691+903 5,6061=002 9,0154-003 1,7492~004 2,8380-%02 °,

.86500006 3 9!50 002 5'2803-003 5,0229=002 8.9592'003 2.,7094°024 2,7331-2¢2 .,

*0 t_§2£LLL1_1.AA11!&ﬁ2_2L1251~003 ~840147820°4 2,6762-252 "

,73770006 5?4852-002 709008003 4,83752002 8,8336-003 6.,2287 024 2,4986-5u2 ..

035344006 577849002 €492147-003 4,7575%002 6,2285-003 1,2602°0°3 1,75502C02 *,

9 1,05404006 6:7837=002 ;.QZZ;_Ln2_$+1901_ﬂ£2_342£ﬂﬂ_n11_1¢6lAL:ﬂil_9+5~1&_L&1 Za

.-u’ﬂ 0 o cuo&+ 00 1 4077+ ooz 1 2921 003 7.8071-004
T30 0.0505+45060 5,1066-003 7,5850-004 1,1583=004
2v300.0,0000+200.1,7764=006 .4, 9132-&04.8.5512:aua
#¢350 0.0300+4500 0,00200000 3,6594-006 1,4036~006
+320 2,0000+°060 5.,00304000 0,0000%000 #,00004000
0#.20.543000#.00.0,0020+000.0,.000040000,9000+050
ACreli0 0e0005%200 3,0050¢000 0,00004000 N,00004000
Ha%370 0,00006+:00 C,00:04000 0,0000¢000 P.0000+000
i #226.-0¢0005%500-0,0050000.0,0000¢000_0,00004000-

17
2 6
_3 4,
4 3
5 2
6 2
71
81

10 8,20854005 7:9349+002 1¢205:+302 3,19312002 2,7562+003 1,8605°023 8,1885-033 A+520 0402004200 {,00204000 0,00004000 n,00004000
11 6,39284005 171762-001 2¢1031°302 2,6125%002 2,3851%003 1,7686°033 7,0689=5033 . €30 0206200 (400504000 0,0000¢000 0,0000¢000
12 4,9787+005 171344-001 147265-502 2,2301%002_2, 1iﬁl_nn§.141142!n41_b.3326-u43 5*L00-.0,6200¢200.5,0050000 0,0000+000_0,00004000
13 3,87744005 173693-0014 103952'L02 1,8822=002 1,9349003 1,7627=053 5,4688~323 7.3 G¢320 0400004200 ¢,0000000 0,0000%000 P,0000+000
14 3,01974005 1%4430~001 1481225302 1,53262002 1,8559=003 1,7842~0c3.5,4430-503 <, $e32C 0406606+:00 C,00c0000 0,0000¢000 P,00004000
Jﬁ_ng_Ls_lﬂi_JJAlég_ﬂﬂi_JJEjJEL#D2_1439Aﬁ_&n2_1n&ZAn—ﬂnl"14Qi&AL&&lhi.3~A9-ﬁL3__a- 2220 -0+0000+500.0.,00002000 0,00
16 1983164005 1t7131~004 293027%002 1,27800002 1,8181~003 2,0699°0:3 5,2693-Cu3 4. 1970%5%0 0,0200%500 (,0000000 0,00004000 n,00004000
17 1.42640005 1 98882001 2¢2969~302 1,10372002 1,8449-003 2.2564°053 5,8355-003 “.7a0ue0C0 0.0000+200 9,00004000 0,00004000 n,00004000
- 2;;32_£+904634&1.1456&91333“3*AllA:ﬂzl—SvSJSAal+3m,. 24355 -0+65000500-3 400504000 0.00004000-£400004050-
19 8, 65170004 2723332008 2040062502 6,1145%003 1,8777=003 2,7875°C33 5,4141+043 <. 2%3C0 0460064300 G,0000¢000 0,00004000 ry0000%000
20 6 73794004 271404001 257750702 3,71872003 1,8217#003 3,2249-023 5,2472=053 3., ¥®J20 0400000300 C,00504000 0,00009000 n,00002000
21 nZ 75 03&0#300—31$430J000—#v@&&&‘&&&

onﬂﬁ_24ggéﬁ_nn1_AJAQAJ_Ln2_4+asannnna_1+1314;aa1~1*azaz_nza_5 1443033 .ot :c;oﬁc.caantvoo-uf
22 4408684004 374497001 3¢2092=002 5,47667004 1,82850003 4.5378%0°3 5,2582%003 40 30+300 0000064200 0,00004000  0,0000+000 n,00004000
23 3,18284004 4716080«001 394%41-002 2,78422004 1,9340003 5, 1087-033 3. 5601-003 ] w fﬁ‘J 0 0.4000* 00 6,0000¢000 0,0000%000 1,00004000
.Zi_leﬂﬂ_ﬂnﬁ_J*ZIZA_nn1_2 n*n&&JLJ44&&&&&4H4309409&
25 1493054004 3:3802004 246950»202 2,54079004 2,1823=003 7, 1‘01'033 6, 2698 003 u.a’nﬂto 0 0 00000 00 0,0000¢000 0,0000+000 1,0000%000
26 1,5034+004 3'9064-001 390265=302 2,3342n004 2,3224-003 7,8%2370323 6,48706=203 5.5°G0*350 0,00004200 0.0000‘000 0,0000%000 n,y0000*000
27 1.1709e L] ni—§1331ﬁ8~02—4+99131304—2+41453005—5+1£4$!u;&_1.$v62£333-+ 111%;0—919e4&tv39—&f00anA004—&r094G¢000—Fr99GG‘9e0—
28 9,11884003 473961004 J¢8008=c02 1,2481%004 2465602003 9.6827G33 7,4266=003 5.6230%250 0,0000#200 0,00004000 0,00004000 1,0000+000
29 7410174003 573978001 5¢3699«;02 1,99495005 2,8476~003 1,0880%u22 8,{759°503 5420004330 04 00004000 0,0000e000 0,0000*000 n,0000000
30 5.53080003 438631001 4499349002 £,00002000 3,08442003 1,17922632 8 .7975=233 =" :4370 0,00004300 0,00004000 0,00004000 000006000
31 4430744003 510455001 601422-002 6+0000000 3,2720»003 1,24387022 9 39275503 J.ﬂdu:*ﬂ 0 0.0000‘000 N 00000000 0 00000000 rs0000%000
32 3.35460003 517643001 143586001 0,00004000 3,5702~003. 7.0858%033 1,0248%002 ,200240030 0,00004200 0,0000%000 0,0000%000 P;0000000
33_24112§:nn3_2121ﬁl;nnn_i.zzsAnunL_L*nnnnaonn_3433345333_3‘41551n+&_Lf;492zﬁuz_c*4uuyptaaa;ofoooo¢4no—o*4340-00n—nvooao-noo—@+osceaeeéb
34 2,03474003 674632001 2406027001 £,0000000 4,5263=003 3,5633°003 1,2992#002 §.3000%0G0 040000%000 0,0000#000 0,0000%000:0,0000#000
35 4,58466003 271840001 S¢4506=g02 “.0000*000 5.0686-003 4.2282 0‘3 1,4848-002 3. OOQb*OGO D 0000' 00 0 00000000 0,0000¢000.0,0000¢000
;ﬁ l.z;’g, "us 2 aa,n “ﬂ, ;.66‘ 5.0”2 : 0000!000 1.0 » 0A0D 080 A_ADAD and

37 9461120002 277644001 3941482002 0,00004000 6 8735003 8,8742003 1,9728=002 3100006030 o.ooooogoo 070000000 0,0000%000 0300004000
38 7,48524002 276739+001 342190+002 0,0000+000 8,6998+003 5,9879+003 '2,4969-002 0.7710+000 0,00004000 0,00004000 0,0000+4000 #50000¢000
20 Q -1 0 . 0 - 00000000

49 4,5400-002 2773142001 3908804002 0,00000000 1454082002 1,0608°u02 4,22212002 375009080 6+0000000 0,00004000 0700006000 8y gooo-ooo
41 3,5358+002 2783454004 2998762302 0,0000000 .1757-002'5.7!32-003 3,37722002 0.00009060 0,0000¢000 0,00009000: 0,0000+000 5000090
As (i i & 0.0 01709=00 4 n.0000 8.0. 0. 00304000 0 -60A0N0400N .

43 2014450002 2193530004 3927249002 000009000 464032003 8009345004 4.33182002 0,07009020 0,00008600 0,00009000 0,00005000 #50006+000
44 1,6702¢002 270740+001 5030774002 000004000 1,1341+003 444827004 -3, 31227003 3,0000+030 000004000 0,00000000 0.00004008 ;0;00004000

m 1,oxsooooz 5743372001 5989110002 0,00004000 239012008 4,2281°004 6, 29962005 300004000 5:00009000. 0;00000000 0,00004000 0306009000
477788930001 1777832001 299393002, 000000000 2,74642005 4,5468+004 7,88222003 2,00004000 000009000, 0,0000¢000:0;0000¢000500006000

TIME SPENTY IN PROGRAM- ARBA ‘NO, 8 WAS. '9,400~0025ECONDS

TIME' SPENT IN PROGRAM ARGA NO, 8 WAS »5;500'DOQSECONDS

201



TInNe SPENT IN PROGRAM AREA NJ, B WaAS 3, 400'HOZSECONDS

TIME SPENT IN PROGRAM AREA NI, 8 WAS 3. 000“002$ECONDS

IIHE_SPENT lN PROGR2M AREA ND, 8 WAS 2.4 50090025ECONDS
TINE SPENT IN"PROGRAM AREA N3, 8 WAS . 2.000'002$ECONDS
IIHE SPENT [N PﬂOGRAH AREA ND, 8 WAS 8.000=203SECONDS
e —MATERLAL FE_ — -

DISCRETE LEVEL SCATTER!NG

SCATTERING_EROM. GROUP g

0,00000004000 & 4 ¢eG0500004000 1 2

34000000200 1 3 S. 3300024000 4 -4 0,0000000¢000 3§ 5
0,00000004000 4 6 e 000000040001 7 o 2,0803000308-2- B 2y 33080500004 9 — 0400000004000 A—2H———
0,0000000+000 1 41 GeC0C0000%000 1 12 1400000004005 1 13 G, 0G000CH00C ¢ 14 0,0000000¢000 3§ 15 -
0,0000000+4000 1 16 CeCCL0000*000 1 17 . 540003C02*00: 1 18 e .50000C*000 1 19 0.00000000000 1 2¢0
——0,0000000e000 % 21 5 ,303000004000-1.22 .. . . _i,02008002¢005.1.23 1e-3500054500---4..24__0,0000000¢000 -3 25— ——
0,00000004000 31 26 Se3000000%000 L 27 2.0003004200c 1 28 3. 0300g0Ce000 1 29 0,0000000¢000 4 30
0,0000000+000 - 3 31 cel050000e000 1 32 3400000004005 1 33 1e.0000000000 1 34 0,0000000+000 4 35
. 0,0000000+000__1_36. L£e0020000%000.-1. 32 . 0,00000048008. 1 38 . 843500000000 139~ —-0,0000000%000. 340 e
0,0000000+000 ¢ 4% 76500004000 1 42 CeC000005%003 1 43 0, 020000000 4 44 ©0,0000000+000 4 45
0, 00000000000 1 46 $e2620000+000 1 47 :
" SCATTERING FROM enoup 2
___“j,nnnnnnnxnnuw;im.zm._.._“;+ccbgooooooo"”2m_3"um.ﬂ”_3.gaggaggauogn‘2“n¢__mumw4,¢oggoﬁg¢gg;-nz_fam____mg,naoaﬁoogooom;am,g_m____.
0,0000000+000 ¢ 7 4306500000000 2 8 2400050020002 2 9 %y 3000004000 2 40 0,00000004000 2 11
-0,0000000000 2 42 ..VG 00004000 2 13 . 'IQJUUGU"OOb 2 14 . 00000®000 2 15 -0,0000000+000 2 16
. 0,00000004000. .2 47 .. ... (oCCC0000%000.. 218 . ...-:340000503%006 -2 1% ... e 3500002000 —2- 200, 00000004000 —2- 28—
0,0000000+000 ¢ 22 {+2000000+000 2 23 ° G,0005000%003 2 24 a. 46000000 2 25 0,0000000¢000 2 26
0,0000000¢000 -2 27 2.00G0000*000 2 28 J.uaooou 4003 2 29 ‘3000095¢006 2 30 0,0000000%000 2 31
0,0000000+000...2..32: ... ..Co20.0000000..2.33 . ... 2,20050022005—-2-34 _-,._.y_,-r—seooav-au 2850, 00308008000 236
0,0000000¢000 £ 37 Go5000000°000 2 38 G,0000000%002 2 39 2y 060004000 -2 40 0,0000000¢000 2 44
0,0000000+000 2 42 - {e£0610000%000 2 43 340008004000 2 44 £4°0C0000e000 2 45 0.0000000*000 2 46
——._.0,0000000e000 .2 47 . . . - e o —
SCATTERING FROM GROUP 3
" 0,00000000000 2 3 2e2L50000%000 3 4 3.00030067%005 3 5 Se 320000000 3 6 0,0000000+000 3 7
0,0000000-000 & 8 C¢elGL0000*000 3 9 5,00000024002 3 19 0. 0000054000 3 1 0,0000000+000 3 12
__~ﬂnmnno&uonanoo 2 - :0000+000--3. 34 . . 3,00030024000 3 315 . —L0-35-00000000-—3 uiém—u—«-—QTnnoooon-oo0-~3—;1-mmm—-
0,0000000+000 3 o0o00+000 3 19 5.0000000000 3 20 J.-33000Cc%000 . 3 21 0,0000000+000 3 22
0,0000000+000 -3 0000%000 3 24 1.0300000¢002 3 25 7. 30000C%00C 3 26 0.,0000000%000 '3 27
——0.00000004000. 2. 380009000329 2400560030033 32 v 3500000005—3--32 8100000004809 —-3-32
6,0000000+000 3 40000%000 3 34 " 346000000005 3 35 U.wGODOQGQOOG 3 36 0,0000000+000 3 37
0,0000000+¢000 2 ; ¢oo00+000 3 39 140000000002 3 40 3,782009C+000 3 41 0,0000000+000 3 42
——_—0,0000000¢00C - 43 . Ge26G0000%000 -394 . -

SCATTERING FROM GROUP 4

000000000003 45— 30500054008 346 —— — 0400000004000 —F-4F————

€01



© 0.,00000004000

a4 4

1:.7559934=00%

4 5

1,0323068e001

1,9787122-002 4 6 2,3149201°002 4 7 2,9547741=002 4 8
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: : 3+0C. —31330Q3 2 39 3350005000032 45— — 0400000004000 3244 —— ——
-0,0000000+000 :32 42 Ce5000000%000 32 43 - ,.ouooaoaﬁooﬂ 32 44 3. 32000C%000 32 45 0,0000000+000 32 46
0,0000000+000 32 47
SCATTERING FROM GROUP 33 _
0.0000000e000 33 33 1,0000000e000 33 34 1,0005000003 33 35 243200034000 3336 - .- ...0,00000004000-33-32
0,00000004000 ‘33 38 2.0060000¢000 33 39 £40006000%002 33 40 AR 000C+000 33 41 0,0000000%000 33 42
0,0000000¢000 3% 43 2400000004000 33 44 $,0000000%00; 33 45 te 320003%000 33 46 0.,0000000+000 33 47
SCATTERING FROM GROUP 34 B T ‘
0,00000004000.-34 34 0, 0000000000 34 35 5400030009005 34 36 . .2, 320056006 3437 .. .0,0000000+000 3438 ..
0,0000000+000 .34 39 D.0050000¢000 34 40 2,000560724003 34 41 Ty S£000C+000 34 42 0,0000000%000 34 43
-0,0000000¢000 .34 44 2460000004000 34 45 3400006004002 34 46 Ty acouocoooo 34 47
- SeATTORING FReN eRE U ae T e+ e e e e e e e _
0,0000000+000. .35 35 3 nﬂnnnnn—ugn_ssnla"w-w___,+bqonzoﬂsnusn;1~slmm_w-“g,";;oggg.goggssnsam_““w"mo,nooaonoiooofsa_soﬁﬂ____"_
0,00000004000 :35 40 5,0620000+000 35 41 2,000C000%005 35 42 e 020006%00C 35 43 0,00000004000 35 44
0,0000000¢000 35 45 0.,8000000+000 35 46 5,0003503000 35 47 . -
A T SCATTERING FROM GéoU#NSQ_»M"m”'“"ﬂ_.“'m”w o
.0,0000000+000 3€ 36 ... 3,00030000¢000 .36.37 . 8450020032005-36.-38. ... ..2,.53400054000.36 39 0,0000000%000 -36 40—
0,00000004000 36 41 0400600004000 36 42 2.0005002%00; 36 43 .- 3L000C®00C 36 44 0,00000004000 36 45
0,0000000+000 3¢ 46 6.00000004000 36 47
—“‘"_—"~'—_-~§carfsn1hE_FEEF_Eﬁabﬁ_;iﬂm-”"m"'—'m"“”"_“'"Wm_m_" . ‘
_0,0000000+000 32 37 6,0000000+000.-32. 38 . 2,0000000%005.37.39 o Ge-350000%000 37..40 .. ... 0,0000000%000.-37- 4% -nii
0,00000004000 37 42 $.0000000¢000 37 43 $+0000002%000 37 44 Ge 3G00OL*000 37 45 0,0000000+000 37 46
0,0000000+000 37 47 )
"SCATTERING FROM GROUP 38 i
0,0000000+000 3IE& 38 5,0000000+000 38 390 300000004005 38.4C 3¢-30000G2000.:38. 44— .....0,0000000+000-.38. 42— — ... . .
0,0000000+000 38 43 0,0000000%000 38 44 3,0000002+000 38 45 Do 050000000 3B 46 0,0000000%000 38 47
SCAYTERING EROM..GROUR_39. ..o
.0,0000000+000 -3 39 0+00500004000 39 40 0,00000004005 39 41 04300000C000 39 42 0,0000000¢000 39 43
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0,0000000+000 35 44

0,00000004000 40 40
0,0000000+000 40 .45

0,0000000+000 41 41
0,0000000+000 41 46

__0,0000000+000 42_42. . .. __.

0,0000000+000 42 47

200¢0000%000 39 45 G40000000%00c 39 46

24C030000%000 40 4L
£eCLIUG00*000 40 46

2400000024007 40 42

SCATTERING FROM GROUP 41

5100004000 41 42
§e§U70000+000 41 47

5,16000004000 41 43

"'SCATTERING FROM GROUP 42
3w lGL0000%000..42.43. .. ...

e -SCAYYERING_FRQOM. GROVP. 43...

0,0000000+000 43 43

. 0,00000004000 44 44

JeCCGO000*000 43 44 3500000009005 43 45

"TSCATTERING FROM GROUP 44

3450200004000 44_49

SCATTERING FROM GROUP 45

e SCATYERING_FEBOM. GROUP..40. oo e -

330030052006 . 40 42__".“4““Hw

3480080009003 42.44. ..

SN, 000000569003 44 46,

0,730000C*000 39

3u0000'000

uGOOUC‘OOG

0,..0500084000..

| uGUUOb'OOG

41

42

43

40

it,_ 0600002000 4942 ..

- 0,00000004000 45 45

5+CCS00004000 45 46 3,2000000%005 48 47

——  _SCATTERING_FRQOM_GROUE 46_. ...

0,0000000+000 4€ 46

G¢C0UD000*000 46 47

0, 0000000‘000 40 44

70,0000000¢000 -41 45

040000000%000..42..06 e

0,0000000%000 43 47

____£Jnn£nuﬂn_nn9 4. 47 .

SCATTERING FROM GROUP 47

TIME SPENT IN PRUGRAM AREA N3. 9 WAS 4.036+%N00SECONDS
TIME SPENT IN-PRUOROM AREA~N9. 8 WAS 5.000=N03SECONDS
TIME SPENT IN PROGRAM AREA ND, 8 NAé 1.700=n02SECONDS

. STATISTICAL-SCAYTERING ..

SCATTERING FROM GROUP 4

8.0429040=003

6.34549540002 1 4 3 10675282001 1~ &

1,4912068#003 3 1 1 2 2,7177927=002 3 3
1,53416128001 31 6 1.7787439+001 1 7 1,7842221-004 1 & ©1,60483549001 1 9 1,3237320=001 1 10
.1,02042810001 1 11 7.4613996+002 1 12 5,2354500"002 1 43 3.5573182%002 1 14 .243572334%002 .1 15
1,93177318002 1 46 9,80327222003 1 17 6,20001722003 4 48 3.88506840003 1 19 2,41698062003 429
1,49525090003 .1 21 ‘9.2098903=004 1 22 5.6534809'004 1 23 3'4611898-004 124 2. 11464669004 1 25
1,28988608004 1 26 046000000%000 1 27 .ODDUCG\OOO“ 128 3600054000 1 29 0,0000000¢000 ¢ 30
0,0000000000 3 3% +ﬁﬂ£06@0’000~—L—32——————4103 4%96@60699——&—34— -9+000—t 35— —
.0,00000004000 1 36 9400200004000 1 37 C.OGOUOO”OOO" 1 38 7, .0000069000 1 39 0,00000004000 ¢ 40
0,00000004000 1 43 G¢C0CO000%000 1 42 C+00050602%003 1 43 Go 0CO00C*000 1 44 0,00000004000 4 45
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0,00000004000 .4 46 0.00C0000%000 1 47

SCATYERING FROM BROUP. 2 . oo el

8,12920040003 '2 2 2.7469543~002 2 3 6,4139768=302 2 4 1,1185776=2301 2 5
1,7947671e001 2 7 1.8033666=004 2 B . 1,62215519008--2 % 1,33793550001— 2 19
7,54143970002 2 12 5,2916258%002 - 2 13 3,5954879=002 2 14 2,3825263=002 2 15
9,90846020003 2 17 6,2665425-003 2 18 3492675247003 2 19 2,44292472003 2 22
9,30871158008 2 22 6.2144421=004. .2 23 3,46832802004 ..2.24 .. _2,1373365=004 . 2..
0,0000000¢000 ‘2 27 3.00500004000 2 28 é.ouoaouaooo: 2 29 i, 32000000 2 33
0,00000004000 2 32 5,0000000¢000 2 33 00000024005 2 34 Te G500024C0C 2 35
ijjﬂnnnngnnn__i_az_____m_,,ﬂnnnann_oan__z_sa“__m_.na*nLnnou~:uoa“n2_39“.".m_wawussuooc*ooc 2 42
0,00000004000 :2 42 0430000004000 2 43 Go0000002%005 2 44 e S30003*00C 2 45
0,00000004000 :2 47
SCATYERING - FROM GROUP 3

2,75396448002 ¥ 3 6.4299440+002_ 3 4 1,1214324=004__3_..5._ _....1,5545707=001. .3
.1,60796878001 3 8 1,6261945-004 3 9 1,3413498%001 3 33 1, 3400925001 3 11
5,3051298%002 ¥ 13 3.6046634=002 3 14 2,3886G64"002 3 15 1,5521598%002 3 16

°003 .2 48  3,9367732=003 3 19 _  2,44945972003 ..3.20. ... . 1,5151545003.. 3 21.
5,7287249%004 'Y 23 3.,5072551-004 3 24 2,14279097004 3 25 1.3070534=004 3 26
0,0000000¢000 ¥ 28 040020000000 3 29 240605302%002 3 3% Yo 2200054200 3 31
0,00 ] Q0 30550000000 3_34________a.nnn~nu $003...3 .35..._.. B 00.¢00;. .3 36
0,0000000¢000 -3 38 0.0000000%000 3 39 - £,0000005%005 3 49 1 3 41
0,0000000¢000 3 43 G+0000000+000 3 44 G,00050004005 3 45 3 3 46

SCATTERING FROM GROUP 4

lul!lZlﬁﬁ!ﬂﬂg__i_JL______3425522A110nZ_JL_Ji___m__A+ASdjﬂbiﬂﬂnz_nﬂm_6mm“. .9,9652615s002 ¢ 7
.1,33722708001 4 9 1.,2634442~004 4 10 1,08331047001 4 11 8,6033123=702 4 12
4160228660002 4 14 3.1720611-002 4 15 241254685002 4 16 1,3932013=002 4 17

U d 003 4.20  2,24124372003 4.2 ... .1,3899842=(603. 4 22
5,/27364159004 4 24 ‘3423244967004 4 25 1,9767045=004 4 26 1.25680570204 4 27
0,00000004000 ‘¢ 29 0+0000000+000 4 30 Go000GG0N*000 4 31 "e 350001¢0200 4 32
Q. i 0400000004000 4-35 _ _0,2000003¢000 4 36 - .000.5¢00C.. 4 37
0,00000004000 -4 39 0.0020000+000 4 490 0.0005902%002 4 41 & 00:%00C 4 42
0,00000004¢000 -4 44 G+00000004000 4 45 2o0U355G5*000 S 32000000 4

4 46

SCATTERING FROM GROUP 5§

1,5506226-001
1,0313772+001
1,5482088+-002
1,5112947-003

1,30372632004 --.

0,0000000+000

[ S

J4ﬂnﬂnnnn_jnj_Ji__i___“___a+unﬁnnnnznnn_n5__6__. ..... 0,00025022000 5.2 ... 3500054005 5. 8.
0,00000004000 ¢ 40 0400500004000 5 11 000000624005 5 12 7. £20000%000 S 43
0,0000000¢000 2 45 G.C300000%000 5 16 Co000C002%005 5 17 9 (2000CC00 5 18

_ntnnnnnnn_nnn_JLJuL____w_g,ancnaaazaan__s_z;~_ ...... e $400000020000..-8-.22. - ... o .., -350005400G. .5 23

0,0000000¢000 8 25 2,00G0000+000 - 5 26 2400035074006 5 27 e 32000Ce000 5 28

0,0000000+000 5 30 3+6000000%000 5 331 £.08000062¢002 8 32 Se 020000¢000 S5 33

Jhmmﬂnnnn;nnn_;i_a ;000000002000 5 36 . 3,000)0059008 8. 30 o ie--5300050006 5 38-

0,0000000¢000 3 40 $.C0C0000%000 5 41 Be800UY0G*000 8- 42 Se UL600C*C00 S5 43

0,00000004000 :8 45 0400500004000 5 46 [/ 000000-’**00A S 47

SCATTERING PROM GROUP '

J4nnjnnnntnnn__ﬁ._a_,.—__.aﬁnunoooosnnn A 7 0400002050005 6..-8-..— . ?,“,,coovacob 6...9. ..

0,0000000¢000 € 4% G.00000004000 6 12 0400000024000 6 13 Gy 3200009000 6 14

0 0000000*000 & 16 3.20G0000%000 6 17 340000000%005 6 18 T 2000{*000 6 19

: 3+00500000000 6 22 3400020638000 6-23 oo fog 35000600 00- BB e - - e

0,0000000+000 "€ 26 0,00200004000 6 27 CeN000GOC*00C 6 28 Ge 372000C*000 6 29

0,0000000¢000 € 31 0.0000000%000 6 32 340000605003 6 33 de 32000000 6 34

0,00000004000. 6 38 : ogoaaao__b_al_______vfouaaco»oncv-wsrsa"___ —- R, -3500054085-- 6..39.

0,00000004000 € 41 240000000000 6 42 200050454005 6 43 3, 32000C%0050 6 44

0,0000000+000 .€ 46 6 47

GoC0GO000*000

0,0000000+000
0,0000p00¢000
0,0000000+000

1,7993473=001.
7.5607052~002
9,9337463-003
9,3324469=2004
0,0000000+000
0,0000000+000
0.,0000000+000
0,0000000¢000

0,0000000+000

1,2497593+-001
6,4400804-002
8,9769018-003
8,57813407004
7,3548889+-005
0,0000000+000
0,0000000+000
0,0000000+000

0,0000000%000
0,0000000+000
0,0000000+000
0,0000000+000
0,0000000+000
0,00000004000

0,0000000+000 -

0,0000000+000

NN DN KD N

G G G Gl G Gl G G

aanbdBLHD B

VIR WUV B

11 -

16
21

.26

31
36
41
46

12
17
22
27
32

42

13
18
23
28
33

38. . ..

a3

14
19
24
29
34

39.

a4

- 0,0000000+000 -

0,0000000+000
0,0000000+000
0,00000004000 -
0,0000000+000
0,00000004000
0.,0000000+000 -
0,0000000+000

>0

-10

15
20
-25
30
35

37 ...

47

40 - or — e

45
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SCATTERING FROM GROUP 7

- 0,00000004000 7 7 §,00000004000 7 8 8,0000002¢005 7 9 5. 6C0000e006 7 43 0,00000004000 7 11

0,00000004000 7 12 $40000000%000 7 13 3,000000¢+000 7 14 3. £5000C*000 7 45 0,0000000+000 7 16
0_._00_0 10000+000 7 17 0,0020000%000-._7_18 2400000000007 19 . »4&'—3%-0006&505--.-7»-20- -0,0000000+000.- 728 - ——
0,0000000+4000 7 22 8.0030000%000 7 23 0.0000000%000 7 24 T. 0G000Ce500 7 25 0,0000000%000 7 26
0,00000004¢000 7 27 0.0060000+000 7 28 0,0000065¢005 7 29 &, Go000Ce000 7 30 0,0000000%000 7 31
n.nnnunnnonnn I GoL0000004000 7 33 Ge00040009005. -7 34 iy 3530004605 ---7-35 . -0,00000002000---2-36-——
0,0000000¢000 7 37 $40020000%000 7 38 D,0000060¢000 7 39 4, 3300064005, 7 49 0,0000000000 7 41
0,0000000¢000 7 42 0.C0/0000¢000 7 43 0,00006024003 7 44 2. 30000Ce000 7 45 0,0000000+000 7 46
0,00000004000 <7 427 e+ e e e

SCATTERING FRQM -GROUP 8
0,0000000¢000 2 8 9400000004000 8 9 0,0005009%003 8 10 5, 00000¢+000 8 11 0,0000000+000 8 12
0,0000000¢000 & 13 0,00000004000 8 14 8,0000000%005 8 45 0. 520000000 8 16 0,0000000+000 8 17
0,00000004000 £ 18 0,0000000+000.8_19 _0,00003024005 824 0350000+ 005.--8..21. ___k._._o.ro_oo_om_qmg._a_z.z_____._
0,0000000¢000 .€ 23 0.00000004000 8 24 £+0000002%003 8 25 0. 0G000C*00C B8 26 0,0000000+000 8 27
0,00000004000 -€ 28 0.00000004000 8 29 3,0000000%009 8 3¢ he 00000G¢00C 6 31 0,0000000+000 8 32

0e000 & 33 2,06000000+000. 8 34 8,000r000%005. 8.35 e Bee3.000052005. 8 36— .. .—..0,0000900%000 -8 37

0,0000000+000 .2 38 2,0000000%000 8 39 0000000069000 8 490 @, SCCOOC¥000 B 41 0,0000000¢000 8 42
0,00000004000 .8 43 0.0000000%000 B 44 0,00060024000 8 45 o, 350000+000 B8 46 0,0000000+000 B8 47

SCATTERING FROM GROUP o T T
0,0000000000 :6 9 0,00500004000 9 10 £.,.0000000¢008. -9 41 e g 35000526009 -12«-----——0"3#MM_9L43—:
0,0000000¢000 5 %4 0400000004000 9 15 0,00060004005 9 16 Gy 360000000 9 17 0,00000004000 9 18
0,00000004000 & 19 G.00C0000%000- 9 20 0,0000003¢003 921 Gy 3C0000¢000 9 22 0,00000004000 9 23
0,0000000000 ' 24 00000004000 9 2% $,.0000000e009 9 26 e fig.-0500004000....9..27. 0,00.005000080 9 28
0,00000004000 :§ 29 0+0000000¢000 9 30 0,0000C0C0¢00 9 31 £e.3000009000 9 32 0,0000000%000 9 33
0,00000004000 5 34 0.0000000%000 9 35 0+0000C00*008 9 36 Je 050000000 9 37 0,0000000+000 % 38
p,p000000eNOD :§ 39 0400000004000 9 40 9,0005000000 9 41 03500062000 -2 483 — — 0400000040008 43 .
0,00000004000 5 44 G+0000000+000 9 45 G,0009000%000 9 46 Go CC000C00C 9 47

] SCATYERING FEOM GROUP 29 .

0,00000004000 20 10 0,00000009000 10 11 0,0000000%00§ 10 12 8, JC000C000 10 13 0,00000004000 10 14
0,0000000000 10 45 0400500000000 10 16 000080054000 40 27 8+v—3500004000—-10-18 04 00005004005—4019
0,00000004000 10 20 0,0000000+000 10 21 0400000004009 10 22. 0..0C0000%000 20 23 o.oOounootoon‘1o 24
0,0000000¢000 0 25 0.0000000%000 10 26 0,0000000¢000 10 27 G, 3000004000 10 28 0,00000004000 40 29
0,0000000¢000 20 30 2,0000000¢000 10 3% 0,0000000003.40 32 03000004000 40 S3 0,0000000+000 40 34
0,0000000+000 10 35 0,20000004000 410 36 0.0009000¢000 10 37 0., 050000%000 10 38 0,00000004000 s0 39
0,0000000¢000 10 40 0.0000000%000 10 44 9,00000004000 10 42 0o 0500004000 10 43 0,00000004000 10 44
0,00000004000 40 45 0,0000000000 10 44 0,0000000¢000 30 47 :

SCATTERING FROM GROVP 4% _
0,0000000000 .11 11 0400000004000 11-12 0,00000004000 11 13 6, 360000000 11 44 0500000004000 13 18
6,00000004000 41 g6 $.00000004000 11 17 0,0000003¢000 11 18 O 06000C¢000 1% 19 0 00000004000 14 20 .
0,0000000¢000 14 24 0.0000000%000 11 .22 0.00030000009 41 23. Lo 0500004000 3124 +00000002000 44 28
0,0000000000 .13 26 0+0000000%000 11 27 0400000004000 11 28 6, 060000006 11 29 0 ooooonooooo 14 30
0,00000004000 14 31 040000000000 11 32 0,000000%%005 11 33 D, 060000W000 11 34- 0500000004000 34 35
0,0000000¢000 14 36 040000000000 11 37 n_nnnnnnnonng 41 38 g_,vnnnnf_m.nnn 11-;0-» 0400008002000 ¢4-40
0,00000004000 11 41 o.uuooouooooo‘ix 42 0,0000000¢000 11. 43. 0, 0000004000 11 44 o 00000000000 11 43
0,0000000¢000 .11 46 0400000004000 11 47

SCATTERING FROM -OROUP 42
0,0000000000 $2 312 0400000002000 1213 i 0,00000002008 42 14. 0080000460042 45 0+ 0000000+000-12 16 A
0,00000004000 £2 17 000000004000 12 18 6,00000009000 12 19 0,20000000000 12 290 :0,00000004000 $2 23
0,0000000+000 12 22 £.0000000+000 12 23 0,00000004000 12. 24 0o 0000008000 12: 25 0,0000000000 22 26
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0,0000000+000 12 27 0400000004000 12 28 Ce0CQUUOL*00G 12 29 6. 300005%005 12 3¢ 0,0000000%000 12 31 -
0,0000000+000 12 32 0.8000000%000 12 33 340000602%00C 12 34 De 360000%000 12 35 0,00000004000 12 36 o~
0,0000000+000 12 37 2,0000000+000 12 38 L A000060002_12.39 £e-3500002000 42 40— ..—-0,0000000+00042 44
0,0000000+000 12 42 3.80000004000 12 43 C,0000060%005; 12 44 Gs 3C000C*C00 12 45 0,00000004000 42 46
0,0000000+000 52 47

SCATTERING FROM GROUP 43
0,0000000+000 22 43 fly LﬂLﬁunﬂ_ﬂﬁﬂnll_ii_*____nﬂgDQ&QﬂDC!ﬂDQ 13 15_“““w.~u..a 00C*000.13.16. . ....0,0000000%000.43 47 . __
0,00000004000 ¢¥ 48 $.G000000%000 .43 19 040000030*003 43 26 te 500000%000 13 21 0,0000000+000 13 22
0,0000000+000 £3 23 500000004000 13 24 .oJosou*‘ooe 13 25 By aL000f*noc 13 26 0,0000000%000 13 27
0,0000000+000 -4 28 0.4.0060000¢000..13._29 000000050005 43 33 . .. 0..-5%0000+000 13 31-.......0,0000000+000 1332 i —
0,0000000+000 £3 33 V.00000000000 137 34 9,0060600%00¢ 13 35 C. 3000034000 13 36 0,0000000%000 13 37
0,0000000+000 £2 38 «GC30000+000 13 39 0,0000000%000 43 43 fte 320002+00C 13 41 0,0000000+000 43 42
0,0000000¢000 33 43 ... -u+CUL00003044_11~44___“___&’0AOJAG~2003«13 85 B 3500 00#006G 43786 o -040000000%000-43-- 47—

SCATTERING FROM GROUP 44 -
0,0000000+000 14 14 £.00¢00004000 14 15 0,0000000%000 414 16 B acooa»oooa 1417 o noooooo-ooo 14 18
0,00000004000 314 19 0,3060000%000 14 20 000000079000 14 21 ne 35000C*000 14 22 0,0000000+000 364 23
0,0000000+000 %4 24. . _£,08600004000 14 25 0,00p5000232000.-44..26 .H,....A...A_.r_z....c;ouo‘e;@og..ﬂ”27..».“....N”Ao,onono.oggo.ou..“;.,_a I
0,0000000#000 $4 29 0,00G0000%000. 14 30 0400050004000 14 3% J¢ 3200009000 14 32 0,0000000+000 14 33
0.00000004000 14 34 . 430000004000 14 35 01,00000004005 14 36 Go -55000C+000 14 37 0.0000000+000 14 38
0,0000000¢000 14 39 . . _..9,0000000+000 .14 40— .| 0400000024006 3441 . n ._gxxooobego& 14.:42. . o....0,00000002000--44-43————
0,0000000#000 14 44 G+00UC0000%000-14 45 0,00000023%000°44 46 -350000*000 14 47 . :

— _SCAIxeaimsmcaonQGRnuam4s“m_HWW“_m_.A-"_“._m»mkﬂanw“"wwA“__mﬂuﬂﬁﬁﬂﬂnmw_m““--u_wN.m__~w__
0,0000000+000 £8 35 34C000000+000 15 16 540606002%005 15 17 iy 0G000T*006 15 18 0,0000000+000 45 19
0,0000000+000 £5 20.. . 0¢2060000%000-15.23: . £420060022006..45.22.. .. —0,-J20006¢005 15 23 -~ - .0,0000000+000-45-24—————
0,0000000+000 15 25 G.CO00000%000 15 26 6,0500003%00¢ 15 27 G..5000024000 15 28 0,00000004000 15 29
0,0000000+000 1% 30 0,0000000+000 15 31 Go0GO00G%006 15 32 0,.00000540006 15 33 0,00000004000 15 34
-l&ﬂﬂﬂﬂﬂﬂn—nﬂﬂ-15-15-"_—m-"£+£ﬂﬁ0000$nn&_ii_36 ............ 0e00.030029005.458..37 o 13500050600 15 38. - -...-040000000#000-45 39— -
0,0000000+000 £5 40 0+0000000%000 15 41 8+0600002%00G 15 42 Ce JG000C*000 15 43 0,0000000+000 15 44
0,0000000+000 13 45 GeG000000+000 15 46 6,0000202%000 15 47 :

SCATTERING FROM GRQUP 46
0.00000004000 16 46 . 0,2000000¢000..16.12 e 0.400000650005--36.18 .3, ,,;hogo ¢ 00.0 -46-19-— - .0,0000000+000 46 20— --—
0,0000000+000 16 231 0.0060000+000 16 22 2.0000353%000 46 23 Ga 03300004000 16 24 0,0000000%000 46 25
0,0000000+000 1€ 26 £,0000000%000 16-27 240000000%000 16 28 fy oraoocmuoo 16 29 0.00000000000 16 30
:0,0000000000 36 31 ., 0000000001632 . 3,0805062¢005.-46- 33~ - 2,-0300084000 -16--34-n - —--0,00000004000- 16-- 35— -—
0,0000000+000 1€ 36 2,G060000%000 16 37 £,0006800%00¢C 1638 0..300000+000 16 39 0,0000000+000 16 40
0,0000000+000 26 41 3400000004000 16: 42 0,08006000%005 16 43 6, 3000004000 16 44 0,0000000¢000 16 45
0,0000000¢000. 16 46 . 2,.00600004000-.16. tz_"_“__nNm"“_.wm«m“_imw e e e e e e e
SCATTERING FROM GROUP 17
0,0000000+000 £7 47 G+0000000%000 .17 18 6,00600000%008 17 19 n a oouﬂtooc 17 ?u n oooouoo*oon 17 21
0,0000000+000 £7 22 G.0000000%000 17 23 0,00000659008 47 24 _35000C*000 17 25 0,0000000+000 17 26
_0,0000000+000 17 27 5+ 00000000000 17.28. 3000000029003.47-29 . -5, 2000080#000--17-30. - - ...o.'onvooou.o.oouoﬂ_i,y.3;1,4 -
0,0000000+000 17 32 0.0000000%000 ¢7 33 0.0000003%00¢ 47 34- o. 3200004005 17 35 0,0000000%000 17 36
0,0000000¢000 1?7 37 0+50G0000%000 17.38 2,0000060%000 17 39 Os 20000C¢000 17 40 0,0000000+000 17 41
_0,0000000¢000 $7 42 240000000+000_17 43 0.400000004000-97 84 o—veite. 300000000 17 45.”~._n-o.nooouoooooonaJ.Ab- menirnim
".0,00000004000 £7 47
SCATTERING. FAOM BROUP. B oo e i e s o meerm o o oo v tmmtiness = rnimss ot 4o e £ S e et e s
0,0000000+000 $& 18 0,0000000¢000 18 19 5,0000060%008 18 2¢ 32000c%000 18 21 0,0000000000 38 22
'—n+nnn&&nuinnﬂ—iE~23————m——vrﬁu@0000’3@0-18_24“m—-———9r&9090Od‘°00~1B~25»~——-~<h.wQPOOG *00G-18 26— ---—-0,0000000+000- 18-27-—--—--—
0,00000004000 1€ 28 045000000000 18 29 2400000624000 18 30 G, 350000+000 18 31 0,0000000¢000 18 32 :
0,0000000¢000 1€ 33 0.0000000%000 18 34 0.,0000002%000 18 35 D.:030000000 18 36 0,0000000+000 48 37



0,0000000+000 L€ 38 §,00000004000 18 39 0400030000000 18 4¢ 2, 2000034000 18 41 0,00000004000 18 42
0,00000004000 1€ 43 0.00000004000 .18 44 0o0C0O00CI¢000 18 45 0,-0000004000 18 46 0,00000004000 38 47

SCATTERING FROM GROUP i9 '
0,00000004000 ¥6 49 0,0000000000 19 20 0,000000000¢ 149 21 _ G, 350005#000 19 .22 0,0000000+000 19 23
0,00000004000 £¥ 24 00000000000 19 25 0400000094000 19 26 0. 3C000500G 19 27 0,0000000¢000 19 28
0,00000004000 15 29 0,00000004000 19 30 $,00000034000 19 31 2, 000000000 19 32 0,00000004000 19 33
0.0000000¢000G ¢¢ 34 000000004000 49 35 0,000900024008°49 34 50500004000 12..37 ... 0,0000000¢000 19 38 - -oee
0,0000000¢000 £5 39 6400000004000 19 40 0,00000000000 19 41 9, 000000000 19 62 0,000600004000 19 43
0,0000000¢000 29 44 0,0000000¢000 .49 45 0,0000000%000 39 46 B OuOOODOODO 19 47

TSCATTERING FROM GROUP 20 T
n;nnnnnnnznnn_zn_zn_______n,nnﬂnnanannn_zn_zz_____ 24 00808064005-20-22. . £ 3500004006-20- 23.. 0,0000000%000-20 24— - — .
0,0000000+000 20 25 0 0000000*000 20 26 Gs0000002¢000 20 27 G. 260000e000 20 28 0,0000p000+000 20 29
0,0000000+000 20 30 0400000004000 20 31 3400000004000 20 32 N, 9G000C*000 20 33 0,0000000¢000 20 34
n.nnnnnnnonnn 2035 0+-00000004000 2036 040063065%005—20-32 043200654000 2038 0,000000604000-20--39-— — -.--—
0,00000004000 20 40 *0,00000004000 20 4L 040000000%00¢ 20 42 2, 300000000 20 43 0,00000004000 20 44
0,0000000+4000 20 45 0,0000000%000 20 46 0400000024000 20 47

SCATTERING FROR GROVP a1 e et e et o e = s s e e e e .
0,0000000e000 24 21 000000002000 21 22 0. 00000050000 2123 . (,.--230000%000.21. 24 . 0,0000000¢000.24 25 - -cecoen
0,00000004000 21 26 0400000004000 21 27 0,0000000%00c 21 28 B, 3C0000+000 21 29 0,0000000¢000 24 30
0,0000000+000 24 31 0400000004000 2¢ 32 0,0000005%000 21 33 0. 30000C+000 21 34 0,0000000%000 21 35
0,0000000¢000 :24 34 000000002000 21 37 2,00000022005-.24- 38 .. 5,-3500004008-21 39 -0,00000004000 2¢-40--- e
0,00000004000. 29 431 $.C000000%000 21 42 000000000000 21 43 2, 02000C*000 21 44 0,0000000¢000 21 45
0,0000000¢000 :21 46 0400000004000 21 47 .

SCATTERING FROM GROVP 22 T . T
0,0000000000 22 22 0,0006000¢000 22 23  $400000070000..22 24 ... G, 2500004005 22.25.. .......0,0000000+000.-22-26. . .
0,00000004000 22 27 0.0000000000 '22 28 c 00000CC*00C 22 29 0. 00000C*C0G 22 30 0,00000004000 22 31
0,00000004000 22 32 0400000004000 22 33 0,0003005400¢ 22" 34 0. 22000C0006 22 35 0,00000004000 22 36
0,0000000+000 22 327 0400000004000 22 .38 n'mmnnnﬁo,uu_zz._ss_.__;},me:_.nooooooc 22. 4% ... . 0,00000004000-22 4% .. _
0,0000000+000 22 42 000000004000 22 43. 0,00000034003 22 44 G, 0CO0OC+000 22 45 0,0000000«000 22 46
0,0000000+000 .22 47

SCATTERING FROM GROUP 23 U
n;nn&nnnn;nnn_za_21_____“_c4nnnnono:ouo_zs 2A_m____.leauanﬁnﬂ9nn¥_33_25__~wn_-.3. 0000504000 23 26 .. ... .0,00000004000-23- 22—
0,00000004000 .23 28 0400000004000 23 29 0,000660054000 23 3¢ 8, 03000C*000 23 31 0,0000000+000 23 32
0.00000000000'23 33 0.0000000+000 23 34 6.0006002¢009 23 35 d.:33000C+000 23 36 0,0000000#000 23 37

: ——3400000004000.23 39: 0400060420000 2340 3 e~-3300064000--23. 41— . -.0,0000005400

0,00000004000 2¥ 43 0,0000000%000 23 44 0,0000000600¢ 23 45 fi, 36000C*000 23 46 0,0000000¢000 23 47

SCATYERING _FROM_GROUR 24 [ — e e e e e e
0,0000000+000 24 24 0+00000004000 24 25 0,00000006000 24 26 A, 00000Ce005 24 27 0,00000004000 24 28

) 0080082430 —— - IE00004006 2432 0700000084000 -24IF— ————

0,0000000+000 24 34 0+00000004000 24 35 0,00000024000 24 36 0. 0CO00C®000 24 37 0,00000004000 24 38
0,0000000¢000 24 39 0+0000000¢000 24 40 0,0000006¢000 24- 41 06000Ce000 24 42 0, 00000000000 24 43
0,0000000+000 24 44 60000000000 24 45 0,0000000000--24..46 """4,m053000o000_24.47~u""«"n_- [

-SCATTERING FROM GROUP 25
0,00000004000 :25 25 0400000004000 25 26. 240008000005 29 27 ¢, 360000000 25 28 0,00000004000 25 29
0,00000004000 :2% 30 000000004000 25 3% Ce0000G02*000 25 32 . 3. 360006«00G 25 33 0,00000004000 25 34
0,0000000+000 29 35 §-+-00000002000-25-36 000000062000 25_32 9y 3C00050000-25--38— - By M&gwuo_gg.gg______._‘__,
0,0000000+000 25 40 0400000004000 25 44 04 000000°‘000 28 42 0. 0G000C®000 25 43 u.uoooooooooo 2% 44
0,00000004000 :28 45 3+00000004000 25 46 0,0000000¢000 25 47

eIl



SCATTERING FROM GROUP 26

AR

2¢0000000%000 26 27 Coe0000000%00C 26 28 T. 200000000 26 29 0,0000000000 26

0,00000004000 26 26 : S0
0,0000000¢000 26 331 5460000000000 26 32 0400000004000 26 33 n, 30000G*006 28 34 0,00000004000 26 35
0.00000004000 26 36 4,c0000004000 26 37 0.0000000000 26 38 5.—0C0000e00G 26 89 -
-0,0000000¢000 26 41 0400000004000 26 42 7.0000000¢000 26 43 B, -00000Ce000 26 44 0,00000004000 26 45
-0,00000004000 26 46 0400000004000 26 47
SCATTERING FROM GROUP 27 .
.0,00000004000 :27 27 5.00000004000 27 28 6.,00050004003 27 29 9,-060000000.27 30 . ....0,0000000¢000 27 34
0,0000000¢000 27 32 040000000000 27 33 0400060004000 27 34 6470000004000 27 35 0,0000000+000 27 36
0,0000000¢000 ‘27 37 $.0000000¢000 27 38 0:0000000%000 27 39 0y 3600004000 27 40 0,0000000+4000 27 41
0.00000004000 27 42 0.0000000e000 27 43 0,0000000e000 27 44 . 0, 3500004000 27-45.......—.0,00000002000-22- 46—
.0,00000004000 27 47
' SCATYERING FROM GROUP 24 —

.0,00000004000 28 28 6+0050000%000 28 29 0,0000002400¢ 28 3G N, 2500004000 28 31 0,00000004000 28 32

' 2400000002000 28 35 4,:0506654000-28.36.— - -......0,00000002000-028-32——
6,00000004000 28 38 040000000%000 28 39 0400000059000 28 40 @e 05000C%000 28 41 0,0000000000 28 42
0,00000004000 28 43 0400000004000 28 44 e0000002%005 28 45 B 3200004000 28 46 0400000004000 28 47

SCATTERING FROM GROUP 29

£0,00000000000 25 29 0,00000000000:29 30 1,0053008800¢ 29 31—&._49_&%000_29 32 ..0,0000000%000-29 33

0,0000000+000 25 34 0000000006000 29 35 0400000000007 29 36 13600009000 29 37 0,0000000+000 29
0,00000004000 25 39 0400000004000 29 40 04000C000%000 29 41 0: 2000005000 29 42 0,00000004000 29
: 0400032008006 29 48— 0,: 050006800029 AT- e Do
SCATTERING FROM GROUP 30
0,0000000+000 30 30 5.0000000+000 30 31 7,0000000¢00¢ 30 32. G, 3000004000 30 33 0,00000004000 30
0,00000004000 30 35 042000000000 30 36 9400000009000 ‘30 37 De 350000400C 30 38 0,0000000+000 30
0,0000000+000 30 240000 ._m_n_aiouoznavnnoawsn»42—_——-——31-4000040999 30 43— 0,08000004000-30-
0,0000000+000 30 45 0400000004000 30 46 0,000000¢+000 30 47
i SCAYTERING FROM_SROVUP. 34- O
0,00000004000 33 31 $400000009000 -3¢ 32 040000066005 31 33 9. 0200000000 3% 34 0,00000004000 31
0,0000000¢000 0000000000 3137 . 0900050009000 31 38 1% 3300994000-38-39- — - . —-0-0000900+000 31
0,0000000¢000 33 41 0,0020000#000 31 42 0,00000024000 31 43 0, 360000%000 31 44 0,00000004000 31
0,00000004000 -3 48 9.00200000000 -31 47
SCATT—E“RING ‘FROM GROUP 32 o o
0.00000004000 32 32 - §,00000006000 32 33 0,0000005003 32:34 . ... 0,-3000804400.32 35. _._...0,0000000+000 32
0,0000000¢000 32 37 3.26600004000 32 38 0.0000000#00c 32 39 Ne 3200004000 32 4§ 0,0000000+000 32
0,00000004000 32 42 643000000000 32 43 0000000000000 32 44- © 0. 360000#000 32 45 0.0000000+000 32
0,0000000+000 32 47 I e e e
SCATTERING FROM' GROUP 33
0,0000000+000 33 33 3,00000004000 33 34 0,0000000600g 33 35 0,7060060400 33 36  0,00000000000 33
0,00000004000 ‘33 38 0400000004000 33 39 0,00000004000 33 4C 04020000000 33 41 0.0000000000 33
0,0000000400 3400000006000-33 44 0,0050000#000 33 45 - 01-3500904000-33-46-— . . 0.00000004000.-33
‘ SCATTERING: FROM GROUP 34
0,00000004000 -3¢ 34. §,00000009000 34 35 0,0006000400¢ 34 36 2700004000 34 37 0,0000000+000 34
0,00000004000 34 39 0400000004000 34 40 0,9000000400¢ 34 41 Ee 3200004000 34 42 0,0000000+000 3¢

38
43

35

a0 .-

45

36 ... ..

41

37

42

47 -

38
43

46



0,0000000+000 34 44

0+0000000%000 34 45

0,0000000¢000 35 35
0,00000004000 3% 45

'

3250000004000 35 36
0,0000000+000 35.40. .. _§,00000004000--35-41 ... 0,00.050004005-35-42— _ _._.0,.-950000¢000--35-43. . -
0406000004000 -35 46

0,0000000%000 34 46

0,0600060%008 35 37

0,0000000*00¢ 35 47

SCATTERING._FEOM _GROUP. .36 . ...

0,00000004000 3€& 36 0,00600004000 36 37 0,0005005%00¢ 36 38
0,00000004000.36 41 __0,¢0£0000+000. 3642
0060000004000 36 47

0,0000000+000 3¢ 46

0,00000004000 37 37
0,0000000+000 37 47

0+0060000%000 37 38
0.0000000+000 37 42 0,60600009000-32- 43— 0000000054000 37 44— .

crinn wmmen omence e nmenn o3 GATTER ING -FROMGROVE. ZP e e

0,0605002%000 37 39

0,00000004000 3& 38

6406500004000 38 39
0,00000004000 38 43 __(.00000000000.-38.44_ . ..0,08000000005-38-45 .. 5.,.-030000¢003-38 46... ... ..

5,0006000400¢ 38 40

SCATTERING FROM GROUP 39

0,00000004000 35 39
0,00000004000 3§ 44

G.00C0000%000 39 40
£,00000004000 39 45

C,0600005%000 39 41
C,00000024000 39 46

0,0000000+000 40 40 . ____ éJjunduonnoon;Aomﬁlv.Nﬂ.w_a.auuuu&sgnnoﬂanuazm“m_wmus,wsggogcgnua 40. 43
0.0000000¢000 40 46

e . SCAT.TERING: FROM GROMP 44 o oo e

0,00000004000 40 45

0,00000004000.43 41
0..0000000+000..43:646... ...

0,00000004000 -47 42
0,0000000+000 4% 47

5+00600000%000 41 42
G e 00300008000 8. 87 o e e s s

© T0.00000004000 42 43

SCATTERING FROM GROUP 49

3.6000005%000 40 47

3400000000000 41 43

SCATTERING FROM GROVP 42

£.60000004000 42 49

n

Ly’ 2
A

N, SO

7,°300006+000 42 45

SCATTERING FROM GROUP 38.. . i

a

6, .000000°006 35 38

0..8200034000 36 39

0060000005 38 41

Te 3500000000 39 42
,50500004000 39 47

0,.03000C+00C 4% 44

7,°000000000C 34 47
- SCATTERING. FROM. GROUP. X5 - — o oeooeee. .

0,00000004000 35 39
. .0,00000004000 35.44 - — -

0,0000000+000 36 40

2000030622006-36-43—— 04 3E00000000-36--44- e -0,00000004000--36 45 - -

000G+008 37 40 0,00000004000 37 41
00GC400T 3745 v . 0,00000004000--37 46— — oo

0,00000004000 38 42
0400000004000--38- 47 crc e

0,00000004000 39 43

...0,0000000#000..40..44.. ..

0,0000000+000 4% 45

0,00000004000 42 46

' TRV TR e ey T T e e e+ e s S 1 et e et
0,0000000¢000 4% 43.__ .. £,0000000+000.-43 44 . 0,06060002000-43-45.— .. ..3,--0200004000-43-46.—— .. —-0,0000000¢000--43--47— e

0,00000004000 44 44

0,00000004000 45 45

0,0000000+000_4€ 46 _0,00000004000-46-47

£,3000000%000 44 45

£,00200004000 45 46

SCATTERING FROM GROUP 44

oo e SCATIER NG FROM._GROVP 45 .o e -

0,0603C00%005 45 47

"SCATTERING FROM GROUP 46

SCATTERING FROM GRCUP 47

0.0000060%007 44 46 2.

$20000400C 44 47

STI



0,00000004000--47 47

TIME' SPENT IN ‘PROGRAM :AREA .ND; 10 WAS: -9-.06200;00:SE00NDS

. 4 N=2N- SCATTERING:
ttnE sesN1~xN PROGRAM. AREA NO, 8 Was, 4,3000025ECONDS .
Ituefspswv‘xn:eaoah‘n.aaeA=nog. u;s: ,4;oﬁqfndz§eco~ns
TIME: SPENT IN PROGRAM AREA ‘NO, .8 WAS: -s.gno-nozsecoNDS.
TINE SPENT IN PROGRAM AREA NO, 8 WAS: .s;ooo-ndzsécouos
ftnEesgenr:xN PROGRAM AREA :ND, 8 WaS: .3,100=002SECONDS
TINE: SPENT xn-ﬁaoenan.ﬁasAgno; 8 WAS: »z.oooQoozsecoﬁﬁs
TIWE: SPENT IN PROGRAM AREA ND,.8 WAS: '2,600+002SECONDS
T;ne-spé&t IN_PROGRAM AREA NU, 8 WAS '2,600%102SECONDS
TINE SPENT IN PROGRAM AREANO, B WAS 2,600=002SECONDS
TIHE‘S?ENTEXN ?RUGRLM:AREAEN0;4 u;s' 2.,900=002SECONDS
TINE' SPENT IN pnugn;ﬁ.@#!Asnou' WAS: :2,5002002SECONDS
TINE' SPENT IN ERO@R‘FAAREA=N04. WAS'  2,500=002SECONDS
;xne sge&t-xy<;noahan Aﬁea'nq; 8 WAS  2,400°002SECONDS
IIHE€SPENTlIN kaoqaqn AREA N0, 8 WAS :2,400=002SECONDS.
fthEJSPENT‘lN'PROBﬁAMw@REA ND;l WAS: 2,40071025ECONDS.
IIﬂE;SEENT'IN‘PROGRAH'A“EA1N05. WAS: '2,400"N02SECONDS
rxne:Sns~7jxﬁ-?npuann.aagAeuo@ ‘w;sg ;2.200-oozseco&ns
fxne:spenx IN PROGRAM AREA:ND, 8 WAS.

'2,300=002SECONDS

911



YlkE:SPENT IN PROGRAM AREA :NJ, 8 WAS 2,200°002SECONDS
TINE: SPENT IN PROGRAM AREA NO, 8 WAS -2.100°002SECONDS
IlﬂEzSPENT IN ‘PROGRAM AREA KD, B8 WAS 2,400°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 N, 8 WAS .2,000°N02SECONDS
MATERIAL..U-238 et et e e —— — e
4
DISCRETE LEVEL SCATTERING
SO AT ER NG RAOM BROM P e e s i+ reie i L e e e £ b e e 2 S e s
0400000004000 1 1 0460000004000 L 2 0,0000002¢005 1 3 iy 920000%005 1 4 0,0000000¢000 ¢ 5
0,0000000000 4 & 040000000000 1 7 0.0000000%000 1. B . . 3,.330005%005 ‘1 . .9 —-.-0,0000000+000-—9-30--——
0,0000000+000 .8 11 0.0600000%000 1 12 0,0000000%005 1 13 Go 0500004000 1 14 0,0000000%000 4 15
0,0000000+000 1 16 G.C000000%000 1 17 G+0000C0y*00c 1 18 Ge §300009000 1 19 0,0000000+000 & 20
pD,00000004000 4 21 - ¢ 04-00000004000-1.22 3400006030005..-1.23.— . 343500009008 4-24... . ..-0,00000004000- 1-25. - -—
-0,0000000+000 .8 26 $+80000004000 1 27 0,0000002%00c 1 28 8. CG000Ce000 1 29 0,0000000+000 4 30
0,0000000+000 .1 31" 0.006000002000 1 32 0,0000C02¢000 1 33 0. 320005%000 1 34 0,0000000¢000 4 35
0,0000000¢000 4 36 9,00000004000 1 37 0000000340004 38 ... .3,-3500065+005 --1.39 ... ....0,0000000¢000 -1 40---— -
0,00000004000 .3 43 0400000004000 1 42° 8400606002%006 1 43 0, JGO0O0C®00C 1 44 0,0000000+000 & 45
0,0000000+000 .1 46 040000000000 4 47 o ¢ '
SCATTERING FROM GROWP -2/ -
0,00000004000 ‘2 2 ﬁ.annpnnnoonn“_zwul_m_i_._ﬂ,ﬁﬂbnﬂn3gnoc“m2.w. — __MAz,»:gogbgasoe 2 5. .....0,0000000+000 - 2 6 .
0,00000004000 2 7 0.0000000%000 2 8 0,0000003%002 2 9 e 350002000 2 16 0,0000000¢000 2 11
0,0000000¢000 'z &2 04G000000%000 2 .13 5,0005062*007 -2 14 ‘G 306000Ce00c 2 15 0.0000000%000 2 16
- 0,0000000+000 2 42 £o£0000002000 2 18 0.400050004006-2.49 e -350003603 - 2..26-- . .-—-0,0000000%000 2 21 —--—
-0,0000000+4000 2 22 0.0000000%000 2 23 0e000006063%000. 2 24 0. 3000024000 2 25 0.,0000000+000 2 26
0,0000000¢000 2 27 ©0.0000000%000 2 28 0.0000002%000 2 29 h. 3000054000 2 3¢ 0,0000000+000 2 3%
0,0000000+000 2 32 £000600002000 2 33 0400030002009 --2-34. . ... —i,-350000+002 -2-35 . .0,0000000+000- 2 36- -
0,0000000¢000 '2 37 0.2000000%000 2 38 " 0,0500000¢00¢. 2 39 Be 3C0003e00C 2 4C 0,0000000¢000 2 431
0,0000000+000 2 42 0.5000000%000 2 43 3,0200000%00¢c 2 44 by $50005+000 2 45 0,0000000#000 2 46
0,0000000+000 2 47 e e+ im0t i ettt e e e s mei e e e s s e s e
SCATTERING FROM GROUP 3
0,0000000+000 13 3 5,60000004000 .3 4 0,00000064005 3 5 1, 350003+00¢ 3 6 0,0000000%000 3 7
0,00000004000 3 8 0+5000000%000 3 9 040000005%00¢0 3 10 Ge 9C000Ce000 3 11 0,00000004000 3 12
0,00000004000 -3 33 242000000000 3 14 0400050004005 .3 45 e D 250000€005 316 .- -0,0000000¢000.--3 17- - — .-~
0,00000004000 ‘I 48 £+200000004000. 3 19 5,0000000009 3 28 0y $5000Ce000 3 21 0,0000000¢000 3 22
_0,00000004000 ¥ 23 0.0600000+000 . 3 24 0,0000002¢4000 3 25 ve 300000¢00C 3 26 0,0000000000 .3 27
: 8 0.£080000%2000--.3-29. 0400000022005 330 ..o.  .5.,--050000€000 3. 31 0,00000002000 3 32 -
0,0000000+000 3 33 C+C000000%000 3 34 240500007%002 3 35 Ce £50D0C+000 3 36 0,0000000*000 3 37
0,00000004000 :3 38 G.0000000%000 3 39. 0.0000000%000 3 40 D, $C000C+00T 3 41 0,0000000+000 3 42

LTI



0.0000000¢000

W43 0.C0000004000 3 44 G.0000003¢00c 3 45 Ge G3000C*00C 3 46 0,0000000+000 3
- - SCATTERING. FROM . GROWP 4. . o o
0,0000000¢000 -4 4 84560600600%000 4 5 0,300000:%000 4 6 5. 230005000 4 7 0,0000000+000
0,00000004000_ _:4__9 0o 00200002000:-4. 20 . 3,00080089008 - 441 (. 0035000040600 -4 12 0,0000000%000
0,00000004000 -4 14 2.60400004000 ¢ 15 C.0000005%00c 4 16 9, 650002000 4 47 0,0000000+000
0,00000004000 4 49 «5000000%000 4 20 £,0005002+000 4 21 @, -06000C*G00 4 22 0.0000000+000
+ : .;_ug..«-..._»...cmouwoun._A 25.-___.-._-..4000,.3&3!03@ ..... 426 . 04:000005%005- 4 27 ..0,0000000%000.
0,0000000¢000 -¢ 29 3,00C0000%000 4 30 0,0905002%008 4 31 9. 0930005¢00C 4 32 0,0000000%000
.0,00000004000 -4 34 5.0000000@000 4 35 0,0000002¢005 4 36 0, 3500029000 4 37 0,0000000¢000
0,00000004000 -4 39 _  0,0000000%008. 4. 90 . . 0,00000622000 4 .41 . __..0,.53000$200C 4 42 6,0000000¢000
0,0000000¢000 -4 44 G«0000000%000 4 45 3,000G6009%00p 4 46 0,:060005%000 4 47
~ . SCATTERING. FROM GROUP 8 oo o e o e .
0,00000004000 8 .5 2,0060000%000 5 6 0,00600005%000 S5 7 2, 5600004008 5 8 0,00000004000 5
_QLannn 00€000 5 10 0400800002000 531 ___ _ 5,00004034806--5-42. .. $.-30005¢005 -5 43— ... 0,0000000%000 -5
0,0000000¢000 8 45 $.2030000%000 5 16 0.0000000%008 5 17 0. 37000C%00C 5 18 0,00000004000 5
0,0000000¢000 5 20 C.0000000%000 5 21 £e00000C2%005 5 22 Ge 3500004005 5 23 0,0000000+000 5
L4 8RS . D.00000008+000 526 . . 040006000008.—.5.27 v 3,.-3060005¢005.. .5 28....... 0,0000000+000..5
0,0000000¢000 'S 30 d.aueuonnoouo 5 31 0400000024005 5 32 . 3000024000 5 33 0,0000000%000 S
0, 00000004000 8 35 «0000000+000 5 36 40000000000 S5 37 n. 2s000ce00C 5 38 0,0000000%000 5
u_s__ﬁn____..*._atmmu*uon _5.41. ____..._._Jk.ononnno $000.- 5. 42 . __. 5..3000058005-.5 43 .0,0000000+000. S
n.ooooooovooo ‘S 45 C0C00004000 5 46 6,00000004005 S 47
SCATYERING .FEOM GROUP & . e o o e
0700000004000 .6 6 €.000000%000 6 7 0,0000002+000 6 8 9.53436015004 6 9 1,0291791+004 6
; s £ 41  0,¢000000%000 6 12 . . 4,21458662004--6-13-.. .. 5,-3C000500C- 6 14. -0,00000004000 -6
0,0000000+000 ¢ 46 C.0000000%000- 6 17 0405060004000 6 18 Fie 3L000C*00C 6 19 0,0000000+000 &
0,00000004000 -6 21 0.0000000%000 6 22 040000009%00¢ 6 23 G 350003%00F 6 24 0,0000000+000 6
8 26 . 0.00000004000 .-6. 21_--—~——&fnnounna:nne__A 2B 0.-350000%005 -6 29.. .. ....0,00000004000---6
0,00000004000 ¢ 31 0000300004000 6 32 2,0000200%00¢ 6 33 C. J2000:+00% 6 34 0,0000000%000 6
0,0000000¢000 & 36 0,00000004000 6 37 0.0C00060%00¢ 6 38 %¢ $00005€005 6 39 0,0000000+000 6
y i L£48000000+000_ 6 42 _  0,0003000000. 643 .5, .330005%005- 6.44 - ..... .0,00000004000--.6
0,0000000+4000 -6 46 0,00000004000 6 47 .
' SCATYERING FROM GROUP _F . .. e - e o conme o
2, 1915740-003 7 ? 2,9843508=002 7 8 - 1,7815189~001 7 9 4,88173340001 7 43 4,4227381~001 7
1_42_______34332A119-001__z_13____.m_2ftvgsnAzanO4-_J 44t 1, 31192680001 -7 45 .nn2,91283829002 - 7-
1 46693695002 7 17 7.8125562-003 7 18 4,24267G9=003 7 19 2,4375569e003 7 20 1,3958058=003 7
8,03140428004 7 22 4,8619772~004 7 23° 2;9489385-004 7 24 1,7886214=004 7 25 1,08485387004 7
_Q;lllnnlninﬂﬂm;l_ZI_“_____J;L&ﬁﬁn&nnznﬂa__l"2&_n__ 0406060004005~ 729 w0 350000006 7 3%n oo .. 0,0000000#000.- 7.
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1,52367790004 1 26 9,3065114°005 1 27 . 546759513005 1

28 8, 220000000 1 29 0,0000000%000 1 30

€21



0,0000000¢000 1 31 0.0000000%000 1 32 0,0000000%00g 1 33 0,-000000#000 1 34 0,0000000¢000 1 35
0,0000000¢000 & 36 0400000004000 31 37 0400000004000 1 38 Ny 8500004000 1. 39 0,0000000%000 4 40
0,00000004000 4 4% 0,0000000%000 1 42 0,00000006000 1 43 N 0300004000 1 44 0,00000000000 4 48
0,0000000+000 .4 46 040000000000 147

' _SCATTERING FROM GROUP 2
1,91379878004 2 2 1,8584848=003 2 I - 1,0004565=002° 2 4 . 3,3742978e0002 2 5 7,8684410%002 2 &
1,3709%42m008 2 7 1,8990489m00q4- 2 8 2,4988H08w004. .2 & ~2+20615382001. -2 40— — . .4,9836p5552001. 2 44——
1,635679680018 2 12 1,2606126%001 2 13 9,2150972=002 2 14 6,4657039v002 2 15 4,3927607=002 2 16
2,91058848002 2 47 1,8912289%002 2 16 142103152002 2 19 7.,6542589s003 2 20 4,7961746%003 2 21
2,98374040003 :¢ 22 1,84583402003. 2 23 1,$360007003 2 24 6.978824670004. 2. 25 .. _4,2725593%004..2.26 . -

2,61034090004 ¢ 27 1.5922407-004 2 28 0,0000000¢00c 229 i 36000 0000 2 3¢ 0,0000000¢000 2 3%
0,0000000+4000 ‘2 32 0,0000000¢000 2 33 0,0000000¢000 2 34 0, 830000000 2 35 0.0000000+000 2 36
0,0000000+4000 ‘2 37 000000002000 2 38 0400000004005 L;ﬂ___,____,_’*gr,,gg_uv_‘o,o_g,._.z_‘d____ __._g,.aa.gg.o.gmgg_a__@;_____
0,00000004000 2 42 3400000004000 - 2 43 0,00000004005 2 44 e 3500004000 2 45 0,0000000%000 2 46
0,0000000¢000 ‘2 47

SCATTERING FROM GROUP 3
1,6870896%003 ¥ 3 1.,0394140w002 3 4 3,90281010002 3 5 9,9026443002 3 46 1,84418232004 -3 2 _—

2,69189470001 ¥ 8 - 342445369=00y 3 9 T .3,3652287+001 3 1€ 3.1030198%001 3 11 2,60968312001 3 12
2 04247850001 ¥ 13 1.5112534+«004 ' 3 1.,0702435=094 3 45 7.32453122002 3 16 4,8808877=002 3 17
Muz_uu_s&__z.nﬁumu 0L_3_19__._—L.29 72578=092 3 20 8,1457528.083-3-21—- __._51411 58466003 322
3,14407850003 'Y 23 1,9384695°003. 3 1. 1903351'003 3 25. 7+2948953=004 3 26 4,45894737004 3 27
.2,7208344m004 3 28 1,6580339=004- 3 29 .. 0400000004090 3 30 0,-000000%000 3 31 0.0000000‘000 3 32
o.nnunnnnmnn 3 33 000000004000 3 34 : nv{\nnr.nnn¢nnr 3 35 Ge-3200006000---3-36— - 0,00005004000—3-37-
0,00000004000 3 38 000000004000 3° 39 0,0000000400p0 3 4§ G 0300000000 3. 41 0,00000004000 3 42
0,00000004000 -3 43 640000000000 3 44 LY 0000000‘000 3 45. Co 0600024000 3 46 0,0000000%000 3 47

' SCATTERING FROM GROUP 4 o )

5,57978459003 4 -4 2,5167209=002 4 8 27,3827500=002 4 6 1,54159332001-..4 27 2,96224822001 . .4 8
3,18524808001 4 9 3,4921071%008 4 10 3,3628789%001 4 11 ‘2,9258880=001 4 12 2,3515052°001 4 13
1,77630918001 -4 34 1,2784446=00% 4 15 8,8603560°002 4 16 '5,962625002002 4 47 -3,9215423=002 4 18
2,5334220e002 -4 %9 1.,61400430002 4 20 1.017444%2=002 4 21" 6.3560332003--. 422 .3.9487200=003- 4 23— ——
2,43688988003 -4 24 1,4990222=003 4 25 9,1923579=004 4 26 S 6233066-004 4- 27 3,4334881%004 4 28
2,09334028004- 4 29 0,0000000%000° 4 30 - 0,0000000%000 4 31 8, 000000+000 4 32 0,0000000%000 4 33
0,00000004000 -4 34 3,0000000+000 4 38 00000000000 4 36 n_ n'nnnnﬁnng__g 37.. --0-,00085004000—4 38— —
0,00000004000 -4 39 0+8000000¢000- ¢ 40- -~ 0,0000000%000 4 1. 1000000%000 4- 42 0,0000000%000 4 43
0,00000004000 -4 44 0450000004000 4 45 0400000004000 4 46 c.luaupneaooo 4 47

_ T SCATTERING FROM GROUP §
9,59343958003 % .5 3,7197448=002__5__ 4 9;1149104.nn3 s_12 4,85:66428003-—5 —8.conmo ~24-15000920004 59—
3,3613765001 B %0 3,5249355»004 5 11 3,2783581+001 512 2,7757481a001 5 3 2,1838918+001 5 14
1,622%267ep01 5 %5 1+1527277-001 5 16 7.90874745002 8 17 ‘5,28345R86w002. 5 18 3,4516222=002 5 19

. : ) MM_MJ_M——SJMMM 964932003524 ————
2,10908656003 5 25 1,2959905=003 5 26 ’ 7:79406972%004 5 27 4, 85446{2-904 5 28 2,96254962004 S 29

.4,8055075%004 .3 30 040000000000 5 31 0,0000000%00¢ - 5 32 0,°850000e000 -5 33 0,0000000«000 S 34
0,0000000000 9 35 £.0000000+000 5 36 - 0,0000000e003. & 37 8, .3500054000-5-38 .0, S —
0,00000004000 '3 40 0+.0000000%000 5 41 ° 0,0003000400p 5 42. G, 3300004000 5 43 0,0000000¢000 5 44
0,0000000+000 5 45 G+00(:0000%000 5 46 0.00000000000 5 4?

' SCATTERING FROM GRCUP ¢
1,4755445002 ¢ 6 B, 06688542002 & 7 1,1984406%00e- & 8 2.1156703001 69 :2,94904732008 610
3,43452988001 & %1 3.4677338=001 6 12 3,1309238+001 6 13 2,59516860001 6 14 '2,0013148-001 6 15

.1,46600888001 € 16 1,0304058=004 6 17 700069253002 6 18 4,64706972002 6 419 . 3,0217661°002 6 20

1,93 U 4 29 41,2242 —  7,67388% e 4,7751509%003— 624 2,9546728#003—6-25————
.1,82018110003 ¢ 26 1,1174463=003 6 27 6,8418785°004 6 28 4,18040430004 6 29 ‘2,5500906%004 6 30 y !
0,00000004000 ¢ 31 0.0000000%000 6 32 0400000004000 6 33 Ge- 0600004000 6 34 0,0000000#000 6 35

vl



00000¢000

-é

36

0,00 240050000000 6 37 Go000CC00*00D 6 38 6,-9000004000 6 39 0,00000004000 6 490
0,0000000+000 ¢ 44 0400000000000 6 42 0,00000004000 6 43. 040 0G0000+000 6 44. 0,00000004000 6 45
0,0000000¢000 & 46 0,00300006000 6 47 —

SCATTERING FROM GROUP 7
1,35056840005 7. 7 1,9402323+004 7 8 1,4241074%003 7 9 6.14189760003 7 10 1,7389895-002 7 11
3,53105208002 7 12 5,51701642002 7 13 7.01480932002° 7 14 7.58676552002 7 15 7,22881962002 7 16
6,2374355002 ‘7 17 4.9805271=002 7 318 3,2432327002- 7 19: 2 aauun.gaz_ _____4,,55@521_!_032__7_24_
1,24469738002 7 22 8,17(8796%003 7 23 5,2708999=003 7 24 3,35418152003 25 '2,1119327.003 . 7 26
1,3188132#003 7 27 8,18256672004 7 28 5,0914606%004 7 29 3.1063281004 7 30 1,9043887+004 7 3%
3,16475460004 _.7.32._. ... 7.1406795006 7 33 = 4,3347419=008 7 34 020600002000 7 35 0,0000.000+000- 736
0,0000000¢000 7 37 £e20200004000 7 38 ge.0002000000 7 39 0,:0000004006 7 40 0,00000004000 7 41
0,0000000¢000 '; :3 ¢eG0L00004000 7 43 0.00000604006 7 44 0,-06000Ce000 7 45 0,0000000¢000 7 46
0,0000000+000

SCATTERING FROM GROUP g
0,0000000+000. -8 8 .2,0000000%000 8 9 5400050024000 8 10 8, 900006e000 B8 11 0,00000004000 8 12
0,00000004000 € 13 GeG000000%000 B 14 0,00030G0¢00c 8 15 H, 0000004000 8 16 0,00000004000 8 17
0,0000000¢000 £ 48 0,0000000e000 8 19 0,00000(0¢00¢ . B_20 2, 3200004006 8. 21 0..0000800000 8-22
0,00000004000 -8 23 3400000000000 8 24 04000000000 8 25 n.*cnoooo-noo 8 26 -0,0000p00%000 8 27
0,0000000+000 & 28 Ce00020000%000 B8 29 840000000000 8 »°000000%000 B8 3% 0,00000006000 8 32
0,00000004000 & 33 0,0000000 @anns——&_xi-_—————~1—aﬂooa +900 B ( I
0,0000000¢000° & 38 (+G050000¢000 8 39 f400050000006 8 40 x. 300003000 8 41 0,00000004000- 8 42
0,00000004000 € 43 0.C0000004000 8 44 0,0600002¢00c 8 45 ~2600004000 8 46 0,0000000¢000 8 47

SCATTERING FROM .GROUP ¢
0,0000000000° :§ 9 £,£0000000000° 9 10 2,00000000005 9 34 34-0560000e000 9 42 0,00008002000 9 13
0,00000004000 '§ 14 0.00000004000 9 18 0,0000000¢005 9 16 0. 300000000 9 17 0,00000004000 ¢ 186
0,00000004000 9 49 040000000000 9 20 0,0000000000¢ 9 21 f,-0000000000 9 22 0,0000000%000 9 23
0,0000000¢000 § 24 0o(0000000000 9 2% 000050024006 9 26 2435000000002 22 ; 000¢000 9 28
0,00000004000 9 29 0400660000000 9 30 040000000008 9 31 1, 3:000000%000 9 32 0,00000004000 9 -33
0.,0000000+000 '$ 34 600000004000 9 35 040000000000 9 36 Do 000006000 9 37 0,0000000#000 9 38
0,0000000000. ¢ .39 35,060000 &0s!ﬁ@&——ﬁ—ti———————-&r—asaoeetoos——s—Az————————erno000494004—-4L_43———-————-
0,00000004000 ¢ 44 0400600004000 9 45° 0,0002000000- 9 46: 100000G*000 9 7

SCATTERING FROM GROUR 1.0
0,00000004000 10 30 2400000000000 10 11 0,0005000¢008 10 12 0, 0500004000 10 43 0, 00000004000 10 14
a+annnnnn:nan_an_is____-—-arauaaeoo-oo0—40.46—-—-———914400304 3806900060—10-48—— 0604049
0,00000004000 40 20 0,00C0000¢000 8400066000000 10 22 . 0, 0000000000 10 23 0,0000000¢000 10 24
0,00000004000 10 2% v-3°°°°°°‘OooA1° 26 0,0000000%000. 10 27 0,-000000%000 10 28 0,00000000000 40 29
n.nnnnnnnonnn 1030 $400500004000-10-34 0,0003000000 40 32 £ 350005600510 33 9;""9"3“3‘999 1034
0,00000004000 10 35 00000000000 10 36 u.oooaooowoog 10 37 n.’aaoooocooo 10 38 0,0000000¢000 40 39
0,0000000000 10 40 000000004000 30 41 0,0000000%000- 40 42 g,nocoog)ocloou 10 43 0,0000000000 90 44
0,0000000+000 4045 5-+00000000000--10 46 0+-0-0-600064008—40—47 -

" SCATTERING: FROM GROUP 41

0,0000000+000 11 41 0400000004000 21°12 0400000009005 11 13- 0,.0000000000 11 {4 0,0000000¢000 .44 15
0,0000000#4000 .13 46 0400000009000 11 17 0,0006000%000 11 18- 0,:3600004000 13 19 o 00000004000 11 20
0,0000000000 191 21 046000000000 41 22 000000002000 44 23 ﬂ'”nrnnnrannn 11~34 +00000004000 14-25
0,00000004000 .41 26 b.uooooonoooo 11 27 oooouooooon 11 28 0+°0600009000 11. 29 0000000‘°°0n11'30
0,00000000000. 43 33 0400000004000 .11 32 a 0000000008 11 33. 0, 0000000000 11 34 0,0000000#000 41 -35
0., 0000000000 14 X6 0.00000008000-41 37 0 nnnnnnnannn 4138 qvfnnnnnn.nnn 1139 0500000002000 4449
0,0000000¢000.14 41 0.00000000000.11 a2 0.00000006000 11 43. 0¢:0C0000%000 11 44 0. 00000000000-11*45
0,00000004000 .11 46 0400000004000 11 47

SCATTERING FROM GROUP 42

q?1



0,0000000+000 12 42 040000000000 12 13 0,0000000400¢ 12 14 Co 3000009000 12 45 0,0000000¢000 12 16
0,0000000+000 £2 17 6:0000000¢000 12 18 n.oooaooo‘oon 12 19 0, 0000004000 12 20 0,00000004000 342 21
0,0000000+000 52 22 000000008000 12 23 0,0000000600G 42 24: 00500808000 12 25 0,0000000+000 42 26
0,00000004000 12 27 0,00000004000 12 28 0,00000004008 12 29 6, 0500009000 12 30 0,00000004000 12 3%
0,00000004000 Ii 32 0,00000004000 12 33 8,00000004000 12 34 £4°0000004000 12 35 0,0000000¢000 s2 36
* 37 _ 040000000000 12 38 0,0000000009 42 39 0,20000004000 12 40 _—0,0000000+000
0,00000004000 .22 42 £+00000004000 12 43 0,0000000400C 12 44 0,20000004000 12 45 0,0000000%000 12 46

0,00000004000 12 47

SCATTERING FROM .GROUP {3

0,0000000#000 23 13 000000000000 13 14 n.nn@noneonnh 13 15 6,20000004000 13: 46 0,00000004000 43 47
0,00000004000 ¥ 18 046000000%000 13 19 B.0000000%000 13 20 0470000009000 13- 21 0,0000400%000 43 22
0,00000004000 43 23 000000002000 13 24 0,0000060%00¢ 33 25 0, 300006000 13 26 0,0000000¢000 33 27
0,0000000¢000 ¢3 28 0.0000000£000 ¢3 29 2.0050000400¢ 43 30 6+ 3000000000—13-34 0,00000000000-4332
0,00000004000 13 33 6,00000004000 13 34 0,0000005%000 43 35 00000004000 13 36 0,00000004000 43 37
0,00000004000 23 38 0400000004000 13 39 0,0000060%000 13 40 5470000004000 13 41 0,0000000#000 13 42
0,00000004000 43 43 000000002000 13 44 0400000004006 43 45 £ 0500006000 4346 000000002000 43 47

SCAYTERING: FROM GROVP 44

0,0000000¢000 t4 14 £,0060000%000 14 15 0,0000000000¢ 14 16 6,.0000004000 1417

( 0.0000@000000 14 18
0,0000000*000.1‘ 19 0,0000000¢000 14 20 0,00000000000 14 21 0 0000000000 14 22 0,00000004000 14 23
0,0000000+000 34 24 00000000000 14 25 0,0000000¢006 34 26 n' 8000000000 44:27 0,0000000+000- 4428
0,00000004000 14 29 0+00C00004000 14 30 0,00006000%000 14 31 Go 000000'000 14 32 0,0000000%000 14 33
0,00000004000 44 34 0.0000000‘000 14 35 0,0600000¢00c 14 36 ﬁ. 000000‘000 14 37 0,0000000%000 34 38
0,00000006000 14 X9 600000000000 4440 n'annnnnangc 1441 6+ 0800600000—14-42 n‘ggeennn.nnn 4443
0,0000000¢000 14 44 000000004000 14 45 0400000009000 14 46 N, 000000000 14 47

SCATTER{NG FROM_.GROUP 48

0,00000004000 £5 45 0400000004000 15 16 8,0000000%00¢ 15 17 .000030#000 15 18 0500000000000 £5 19
0,0000000000 45 20 500000006000 1524 0 nrnnnnn.nnn 48 22 n c:eelﬂAhﬂn in 23 800000094000 48 24
-0,0000000¢000 £5 23 0.00000004000 45 26- 0,0000000400g 15 27 1420000009000 15 28 0,00000004000 13 29
0,00000004000 .£% 30 G+00000D0D0*000 15 31 0,0000000400¢ 15 32 0.-000000%000 15 33 0,00000004000 §5 34
0,0000000¢000 ¢9 35 000000004000 15 34 0,00000000005 45 37 8,3000006000 1538 e;nnenene.gge 15 39
-0,0000000¢000 5 40 0400000004000 15 44 0,00000006000 15 42. 0.°0000009000 15 43. 0,00000004000 45 44
0,00000000000 15 ‘45 04 100000004000 15" 46 0,00000004006. 495 47

SCATTERING FROM -GROUP 46

0,0000000¢000 1€ 16 0,00000000000 16 12 0,0000000¢00p 46 318 0,-3800006000 16 49 0,00000002000 620
0,0000000¢000 16 231 0,00000004000. 16 22 0,0000000#00¢ 16 23 0. 0000000000 16 24 0,00000004000 16 25
04 0000000¢000 16 26 o.ooooooo-ooo 16 27 0 0060000%000 16 28 0 ocoooo-ooo 16. 29 o noooooo‘ooo 16 30

n 00000004000 16 36 g onoqopotoopvié 37 o ooooooooooo.ib~38: o. oeoooo-ooo 16 39 :o.oooognopouo 10446
o.oooouoooooo'me 41 0400000004000 16 42 0400000000000 16 3. o.\onoooooooo 16 44 0500000004000 16 45

0,00000004000 34 46 000000000000 46 47

SCATTERING FROM .GROVP §7

0,00000004000 57 %7 o.ooooonooooou17 18 0,00000004000 17 19 0,3000000¢000 17.2%. 0 ooooooooooo

, 17 21
0,00000004000 L7 22 0400000006000 47 .23 0,0000000009 17 24 : o.Joooooooooo 17 2% 105 00000009000 £7 26
0,0000000000 1?2 22 0+0000000¢000-17 28 0,00000000005 47 29 0208000000002+ 30— = 'ggennnnAnnn_:? 34
0,0000000¢000 £7 32 o.ooooooooooo.17 33 O oooooonooon 17 34 .noononooooo 17-35 0, ooooaooaooo-;7'se
0,00000004000 £7 37 §:00000004000 87 38 0,00000009000 47 39 u.vaooooooooo 17 40. s0\0000000'000 17 4
01,0000000000 &2 42 000000000000 47 43 0400000030000 47 44 0+30000000000-4 7 48 < . .

0,00000004000 £7 47

SCATYERING RROM GROUP 48 S - : -

.0,00000004000 18 48 0.0000000%000 48 19 8,00000000005 18 20 0,70000500000 18 21 .0,00000004000 $8 22

9¢1



0,00000004000 L€ 23 2:0000000¢000 18 24 0400000009009 18 25 a. 30006Ce000 18 26 0,0000000+000 18 27
0,00000004000 L& 28 9400600004000 18 29 £,00000C0%00¢ 18 30 050000000 18 31 0,0000000+000 18 32
B4ﬂﬂjjnjjinnn_ll_ll_____—44ﬂﬂﬂn0Onsnﬂﬁ—lﬂ-JA—_—_~—u~+uLOQQBL!DJv-&3—35w-~—n-+r~»0090wt800 1836 - 0,00006004000-48-37
+0000000+000 18 38 50500004000 18 39 0,0005000¢00¢ 18 40 0. 00000C*000 18 41 0,0000000%000 18 42
100000004000 & 43 o.cnooooooooo 18 44 3400000034000 18 45 fo 060000*000 18 46 0,00000004000 18 47
- T "7 TSCATTERING FROM GROUP 19 B T
0,0000000¢000 3§ 49  5,00000004000.19.20  0,20050004005-49 2% . ¢, 350005400019 22 . 0,00000004000-49 23 —
0,00000004000 £5 24 2400080000%000 19 25 5,0000003%006 19 26 Be 3000004000 19 27 0,0000000+000 19 28
o.onooooooooo 15 29 04€050000%000 19 30 D,0000065%00¢ 19 31. 6. 35600004000 19 32 0,00000004000 39 33
.lynnonuoutuoomrimsgn_"m"-,mc.nneouaoooon 19. 15——w————*+&h&30Uﬂlnﬁv«49—3§—————m—d~'-bQUSOO‘OOO—is_31~—————"—¢r000°0°014°0—49m33—————————
0,00000004000 2§ 39 5+¢0020000¢000 19 40 0,0000000%005 19 41 N, 300000000 19 42 0,00000004000 19 43
0,0000000+000 15 44 a.eoooooo.ouo 19 45 5,00000004000 19 46 e 0500004000 19 47
SCATTERING FROM GROUP 29 T _
0,00000004000 20 20 __  §,c0¢0000+000 20 21 400000004003 20 22 0,-.350000+000-20-23 ___ ___ 0,00000004000 28 24—
0,00000004000 20 25 Q400500004000 20 26 0,0006000¢008 20 27 feC30006Ce000 20 28 0,00000004000 20 29
0,0000000000 20 30 Ge000:0000%000 20 31 0400050004005 20 32 0 suooouonoo 20 33 0,0000000¢000 20 34
0,00000004000 20 35 _Ja*_n_nuomn_zn_u_____s,m_uwmmnc_zui__w D 32:000620.00 2-&—‘38-_.._.___0,_&00090.0.&0_0.0 Y, 1. { D—
0,00000004000 20 40 TeC020000¢000- 20 44 +0005000%003 20 42 P, G60000%000 20 43 0,0000000%000 20 44
0,0000000+000 20 45 220000004000 20 46 o.ooooooaoooc 20 47
SCATTERING FROM GROUP 24 .
0,000n00De000 21 21 CaiNnN0p00e000 21 22 040000060005 24 23 £,33000804000 24 24 nvnnnngnp_nngrgg 25
0,00000004000 21 26 206060000000 21 27 9,0005000%000 21 28 043000009000 21 29 0,00000004000 24 30
0,0000000+000 29 3¢ 0+5000000%000 21 32 5400050004000 21 33. 6. 050000%000 24 34 0,00000004000 24 35
0,0000000000 24 36  $,0000000¢000 2437 5,00000004005 21 38 _ £4—35600052009-24- 39— 0,0000000+000-24-40
0,00000004000 21 43 £,.0000006000 21 42 5,0006000400¢ 21 43 G, 0000004000 21 44 0,00000004000 ‘21 45
0,0000000+000 2% 46 o.cuvoooo¢ooo 21 47 -
) o SCATTERING FROM GROUP 22 ' o
0,00000000000 22.22 ..._.3,00000004000.22.23__ _ _ £,00000008008.22.24- _.0,-3300504000.-22 25 _0,0000000+000-22 26
0,00000004000 22 27 2400500004000 22 28 ,.ooooooq.ooc 22 29 n. 3000009000 22 39 0,0000000%000 22 31
0,0000000+4000 22 32 0eC000000%000 22 33 J0000C00¢005 22 34 +3600000009 22 35 0,0000000#000 22 36
0,0000000000 22 37, .. . . ,i000000¢000..22 38 .___a,aa@a&u&znaa—az_ss__—-n—Jams&naeotoos—ez-As —-or&uoaoooaooo—ea-4%——————-
0,00000004000 22 42 0450000004000 22 43 2,0000000%006 22 44 f, CHO0024000 22 45 0,0000000+000 22 46
0,0000000+4000 22 47
T e SCATTERING FROM GROUP 23
jJJnnnnnnznnn_zi_zan_""__441uLnnnn:nnn 23 24 0,00030006008 23 25 34-2500008000- 2326 0,00000004000.23 27
0,00000004000 23 28 0,30000004000 23 29 8400000004005 23 30 n. 260000000 23 31 0,00000004000 23 32
0,0000000+000 23 33 u130u00000°00 23 34 0,0000000¢00¢ 23 35 "300000#000 23 36 0,0000000+000 23 37
0,00000004000.2Y..368.. _ 20050000000 23 39 240006000000¢ 23 40 r.' 350000400023 41 0,0000000000-2342
0,0000000+000 23 43 3400000004000 23 44 940000002000 ‘23 45 D, 06000040090 23 46 0,0000000%000 23 47
e et +sve o e iees o SCATTERING FRAQOM. GROUP 24
0,0000000+000 24 24 0.G0000004000 24 25 0,00000060%005. 24 26 0.:0000004000 24 27 0,0000000000 24 28
ﬂ4nnnnnnoeunn“24.29v"mm_wu.,unloooo-004-21_3u__n__-—&fauaauuuzoo%—aA 31-___-_T~<»@ooesae@e—zﬂ“33-_--—nTonooss04009—24—3s-ﬂ~————-
0,00000004000 24 34 0+GC0000%000 24 35 0,0000000000 24 36 0, 020000¢000 24 37 0,0000000+000 24 38
0,0000000+000 24 39 C+L0G0000%000 24 40 0,0000000400¢ 24 41: 0o -0600004000 -24- 42 0,0000000%000 24 43
Q,0000000¢000 24 44 2000000400024 45 C 00030000000 2446 0, 0200004000-24-47 :
SCATTERING FROM GROUP 28
0,0000000+000 28 25 G»23000000¢000 25 26 0400000004005 25 27 0, £500004000 25 28 0,00000004000 25 29
0,00000004000 29 30 0400000004000 25 31 0,0000000%005 25 32 ,:0000054000 25 33 0,0000900«000 25 34

L21



SCATTERING FROM GROUP ‘34

0,00000004000 ‘25 35 §+0000000%000 25 36 $+06056000%009 25 37 fe 650060%00C 25 38 0,00000004000 2% 39
0,0000000¢000 2% 40 0400000004000 25 41 Ce0000000¢00g 25 42 0:10000000000 25 43 0:0000000‘000'25 44
0,0000000000 -25 45 0400000004000 28 44 0,00080000800p 25847

SCAYYERING FROM GROUP 2¢
g.oogoooooooo.z: :e +60000004000 26 27 "6.00000009005 26 28 0,:000000e000 26 29 0,00000004000 26 30

00000004000 26 31. 0 60000004000 26- 32 6,00060004000 26 33 04000006000 26 34 .00000000000 26 3

0,0000000000 26 38 000000006000 26 37 n:nnnnnnnonng 26 38 a. pnggg;.ﬂgg gs 39 2 nngngngngngAgA 43
0,0000000¢000 2¢ 41 GoCOCDO0DD®000 26 42 0,0000002%005 26 43. 6, 0000009000 26 44 0,00000004000 26 45
0,00000004000 26 46 0+C0G0000+000 26 47

SCATTERING FROM GROVP 27
0,0000000¢000 27 27 éfnnnhnnn-hnn'97 28 0 np@nnnq.nné 27 29 0, 350800400027 30 0000000054000 27 34
0,00000004000 :27 32 3+0020000%000 27 33 840000000005 27 34 c.‘ac0000-ooo 27 35 - 0,00000004000 27 36
0,00000004000 :27 37 040000000000 27 38 340000000%000 -27 39 2. 0500000000 27 40 0,00000004000 27 41
0,00000004000 27 42 000000000+000.-27 43. 0400830000000 :27 44- 4050000600021 45 0400000002000—27 46
0,00000004000:27 47 ’ i

SCAYTERING FROM GROUP 28
0,00000004000 :2¢ 28 Qe uucoooo*ooo~28 29 £,0060000%000 28 30 £.0000004000 28 31 0,0000000000 28 32
0,00000004000 28 I3 040000000000 28 -34 0,0000000¢005. 28 35 5423500054000 2836 000000002000 :28 37
0,00000004000 :28 38 0400000004000 28 39 0 ouooooatooo 28 43 fia -36000C®000 28 41 0,00000004000 28 42
0,00000004000 28 43 0400600004000 .28 44 i oooauoo‘onc 28 45 6o 0600009000 28 46 0,0000000¢000 -28 47

SCATTERING FROM GROVYP 29
0,0000000¢000 ‘2% 29 2,0006000e000 29 30 N,0000000¢004 29 31 £, .06000Ge000 29 32 0,0000000e000 29 33
0,00000004000 2% 34- §¢0060000%000 29 33 o 0000000%005 29 36 04°00000C%000. 29 87 0,0000000%000 29 38
0,00000004000 2% 39 046060000000 29 40 200000004000 29 41 G, 00000C¢000 29 42 0,0000000%000--29 43
0,0000000¢000 29 44 01,0000000e000 29 45 n Q0000006000 29 46 0, 3000004000 29 47 i
_ ) SCATTERING FROM -GROUR 39
0,0000000+000 :30 30° 0400000004000 ‘30 31 040000000000 30 32 0,.000000e000 30 33 0,0000000+000-30.34
0,00000004000 30 35 £+0000000%000 30 36 0,0000000%000 -30 37 0,°.00000C*000 30 38 0,0000000+000 30 39
0,0000000000 .30 40 000000000000 30 44 n'nnnnnnntnnn 3042 90500558000 3043 0,00000004000—35-44
0,0000000¢000 -30 45 0400000006000 30 46. 3,00000004000 30 47

SCATYERING RROM GROUP 34-
0,00000004000 31 31 000000004000 31.32 - 0,00000004005 31 33 6,7000000eG00 31 34- 0,00000004000 3¢ 33
0, 00000004000 34 36 000060004000 34 37 . n'nnnnnnn‘nnn 3438 n'qnnnnnnAnan 3439 n'ggnnnnn.nnn 3449
0,0000000¢000 33 41 0.0000000*000~31 42 o onoooucoooo 31 43 0,:060000%000 31 44 0,00000004000 31 45
0,0000000+000 -33 46 0 0000000‘000»31 47 . -

SCAYTERING PROM GRO?Pf§2
0,00000006000 32 32 3.00000004000 32-33 0.0030000e007 32 34 8-0000004080-32-385: 0400004004000 -32-36
0,00000004000 32 37 9,0000000%000 32: 38 0400000004000 ‘32 -39 0, 000000000 32 40 0,0000000¢000 32 41
0,0000000000 32 42 0,00000004000 32 43. 0,00000004000 32 44- 0, 0G000Ce000 32 45 0,0000000¢000 32 46
0.0000000¢000 1'9 47 . .

SCATTERING FROM GROUP 33
0,0000000¢000 3% 33 §.000G0004000 .33 34. 6,0000602%095 33 35 0, 50000000 33 36 0,0000000+000 33 37
.0,0060000¢000 33 38 9,0000000+000 33 39 0400000009000 33 40 0., 00000Ce000 33- 431 0,00000004000 33 42
0.0000000+000 33 43 £ 4+0060000+00033_44. 8,00000002000-33 45 0,—0000000000—3346 0,-0000000+000—33-47
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0,00000004000 34

34

0.0000000’000

35 0.00000000000 -34

36

acooouoooo 34 37 0,00000004000 34 38
080008660

00-—3443———

0,0000000¢000 34 44 0 00000000000 ‘34 45 0 00000000000 34~46- 060000#000 34 7
i scnv:n!m:rnnu GROUP 38 —
0,0000000¢000 -35 35 0400000004000 35 36 0,00000004000 35 37 .35000G#000 35 38 ‘0,0000000+000 35 39
0,00000006000 3% 40 0400000002000 35 44 0+ 00000054005 3542 q' 328006600035 43 0+00000002000-35 44
0,00000004000 :35 45 Co 00000000000 35 46 0.00030000000 35 47
— ' SCATTERING_FROM GROUP 36 I
0,00000004000 3¢ 36 2.60000004000 36 377 - 3,0000002000. 36 38 auoooatooo 36 39 0,00000004000 36 40
ngnnnnnnnonnn 34 41 g nnnhnpn.gnn 3442 ﬁ_nngpnnn‘ng_zx 43 I 000@.0&&_&5 44 ggggag@gngg_As__
0,0000000¢000-3¢ 46 0,00000004000 36 47 i
' SCATTERING ‘FROM GROUP 37
0,00000004000 37 37 240000000000 :37 38 0,00000004008 37 39 Go 0C000C®000 37 40 0,00000004000 .37 41
v - £ - 0400830004006 3744, 3300004008 37—45-——~———010°ooseo-ooe~a¥-46———~————
0,00000000000 37 47 L
' SCATTERING FROM GROUP 38
o 00000004000 3¢ 38 0 nuooooo-ooo 38 39 o.ounsoowoon -38 40 Ge § ooo&oooo 38 41 0,0000000+000 3842
3£ 3844 s 2 38—45———-—-—41~w-000»‘096~33-46~~—~—~—0 60000004000--38--47—-——
SCATTERING FROM GROUP 39
0,0000000+000 3% 39 5.00000000000. 39 40 2,0000000005 39 41 'R arooogeoocuiguié 0,00000009000 39 43
0, ooonooooooo 35 44 0400000004000 39 45 0,0C000004000 39 46 e ouo»oooo 39 47
. SCATTERING' FROM GROUP 40 o T T - T
ﬂnﬂ_ﬁn_An______m£4ﬂﬂ.oonn_nnn_snms1_______a+a&ga&nbinoa_4a_42_ .mg.;a@oobsnooo-40743._"..n_n.nndouootoaq_4om44_w“~_m__

0, 00000000000 40 45 0400000004000 40 46 540800000000 40 47 -

_ SCATYERING FAQM GROUP 44 R e et oo e e e i 1 e e e
a.ooonoéiiééo TS 0.00000009000 41 42 0,00000009000 4143 - 24 3000500000 41 44 0 ooooooo»ona a1 4.
n?nnnnnan‘nnnnaq 46 & nnnnnnnannn 4447 e e e o e e e ane e oo e s+ w1 e e e —

SCATTERING FROM :GROUP 42
0400000004000 :42 42 0,00000004000 42 43 *  0,0000002400% 42 44 C. 2000036000 42 45 ouﬁboooodlaaouiz“;;—“——__"—
0,00000004000 42 47 .o . S :
- SCATTERING ‘FROM GROUP 43 e
ﬂ.nnnﬁnnn4nnn-4; 43, - 8000000002000 43 44 e 0,00000000000-43 45 0e--3500036006—43..86 .. 0,00000000000--43 47—
SCATTERING FROM GROUP 44 '
0,00000004000 44 44 6.00000004000 44 45 0,00000024000 44 46 D, 000000e000 44 &7 T T T
SCATYERING FEQM GROUP 45. -
0,0000000¢000:45 45 000000004000 45 46 0,0000300%000 45 47

SCATTERING. FROM GROUP 46
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-0,0000000¢000 46 46 0400000004000 46 47
SCAYYERING FROM GROUP 47

0,00000004000 47 47

TIME: SPENT IN PROGRAM AREA :NO,10 WAS  4,077¢000SECONDS

IR T T T

N=2N SCATTERING:

TIME: SPENT IN PROGRAM AREA 'NDOY, 8 WAS 5,000°003SECONDS

STATISTICAL: SCATTERING

SCATYERING FROM GROUP ¢

'51.9935333-611 11 '7,8153383%009 1 2 8,0133272=007 1 3 2,77106535005 1 4 4,0726638=004 1 5

1_-1-—h___-——"4*351551510uz__x_ L_______sfaxznzbssaae__:—-&. e 74811520 00002—4 9 .. .. .. 1,2290866=002 -1 10 - -—
1, 57135820001 113 1,70688902001 1 1,6318702001 1 13 1,41180152001 1 14 1,1296423-001 1 15
8,50381158002 1 16 6,1038734=002" 1 17 4,2214613002 1 18 2.8362026=002 1 19 1,8629523=002 1 20
.1;202!194.002 1 21 7,65%38365.003 1 22 4,8208373003 4. 23 .3,-1.8858e003.. 1-24... ........-1,8684223%003-.-4--25 — v
. 4,15361390003. ¢ 26 ‘740947322004 127 4.43499027=004 41 28 2, 66 637492004 1 29 1,6243854-004 .1 30
‘9,90268088005 1 31 0.0000000%000 1 32 0000000004000 1 33 B,y 360000000 1 34 0,0000000¢000 4 35
0,00000004¢000 & 36 0+0050000¢000 1 37 r,jjgjﬂﬁﬁjjugm*i_sﬂm_,m R 4 - 0000¢003.-1.39 .-... 0400000004000 -4 40 —— -
0,0000000¢000 -3 41 9.0000000‘000 142 040000000000 1 43 2, 23000Ce000 1 44 0,0000000¢000 31 45
0,00000004000 .1 46 0400000004000 1 47 o
SCATTERING FROM GRGUP 2
1,51454230027 'z 2 2,1590807=023 .2 3 1,2702623w018 .2 4. . .. 6,2456169013..2. .5 ... . .4,44310449010. .2 6. _
- 6,99943898008 2 7 3,39:4393-006 2. 8 6,4697691+005 2 9. 5,99415339004 2 1C - 3,0974p022-003 2 11
1,0818095e002 "2 12 2,3050385-002 2 13 3,9278084%002 2 14 5,3554479e002 2 15 6,1186037=002 2 16
6,08542838002 ‘2 17 8,4303337002 2 18 A.,.45134602002 .2 49 . . 3,444760;2002..-2 20— - - .-2,887427992002. .2 29— -
1,74049549002 :2 22 "441796787=002. 2123 7.,8030009=003 2 24 5, 634209%003 2 25 3,2370225-003 2 26
2,04549050003 :2 27 1,2838984~003 2 7,96464900004 2 29 4,9252779«c04 2 3¢ 3,0327380r004 2 3%
L] ‘2  1,1302446 _nni__z_il______A42592219_n35__2_34__M“__“4 24451412005-.2 .35.. . ...-0,00000004000 --2..36. .-
©0,00000004000 :2 37 0.0000000%000 2 38 0.0000302¢00¢ 2 39 g -,OUOL‘UOG 2 4: 0,0000000%000 2 41
0,00000004000 :2 42 G+0000000%000 2 43 0.0000000¢005 2 44 a, OOUC'UOU 2 45 -0,0000000%000 2 46
0,0000000%000 ‘2 47 e e e e e e mmeim e el e er e e v————— e
SCAYTERING FROM GROUP 3
0,00000004000 3 3 3.00c0000¢000 3 4 0,00600006%005 3 5 z, 200000008 3 6 0,00000000000 3 7
0,0000000¢000 '3 8 0.00000000000 3 9 0,0003000%000 3 10 2. On000Cec0C 3 11 0,0000000%000 3 12
0,0000000¢000 3 43 3400000000000 3 14 0,0003000000 3 15 Ne-3200062000 ..3.46.......—.. 6,0000000%000.-.3-217 ...
0,0000000¢000 ¥ 8 0.0000000¢000 3 19 - C,0000000400¢c 3 20 2. 3G00OC*000 3 21 0,0000000¢000 3 22
0,00000004000 ¥ 23 0060000004000 3 24 040000000005 3 25 G, 0360002000 3 26 0,0000000%000 3 27
0,0000000e000 '3 28 040000000000 3 29 0,00000009000 3 36 0,-.020006+000--3 .31.....----..0,0000000¢000- -3.32. - -
0,00000004000 :3 33 0 +8000000%000 3 34 0,0000000¢00c 3 35 n.'Juunof-ooo 3 36 0,0000000¢000 3 37
0,0000000+000 :3 38 0+0000000%000 3 39 C,00000004000 3 40 £, 260006%000 3 41 0,0000000¢000 3 42
0,0000000¢000 '3 43 0,00000004000 .3 44 0,00000005¢000 3 45 Lo ﬂgngg#.oos. 3. 46 0000000020003 42 _
SCATTERING FROM GRCUP 4
0,00000004000 -4 -4 : 0.00000000000 4 5 O 0000003‘000 4 6 G 3 000u0000 4 7 0, 0000000*000 4 8
0,00000004000 ¢ 9 0400000004000 4 10 0400006004005 : 4 13 6, 35000Ce000 4 12 0,0000000%000 4 13

0¢l



0,00000004000 4 14 5.0000000%000 4 15 0,0000000¢003 4 16 8. 000066%000 4 17 o;ououoonoooo 4 18
0,0000000¢000 -4 19 0.0000000%000 4 20 0,0005000%005 4 21 0. 0CO0DG#000 4 22 0,0000000¢000 4 23
0,00000004000 -4 24 0,0030000¢0004 28 0,0000000+003 4 26 3, nrngggtoog“md 21¢m_____g_unggagggg@@_m4~23________
0,00000004000 :4 29 0.00300004000 4 30 6406000004000 4 31 8, 05000C*000 4 32 6,0000000+000 4 33
0,0000000¢000 4 34 900300004000 4 35 6400000004000 4 36 G, 05000C%000 4 37 0.0000000‘000 4 38
0,0000000¢000 -4 39 0.,.00000002000 4 _40 2400000000005 4 41 4,-.0200064000-—4. 42— 0,00000004000-4 43—
0,00000004000 -4 44 0.0000000%000 4 45 0.0GOOOOﬂQOOO 4 46 8, 0G000C000 4 47

SCATIERING FAQM GROUP 5
0,00000004000 & 5 6400000004000 5 6 9,0000000¢000 5 7 960000000 5 8 0,0000000%000 5 9
0,00000004000 8 40 000000002000 511" I nnnnqnngagg__5_42________aT_aggog +000—5-13- —0,00000004000—5 44—
0,0000000+000 € 45 0400000004000 5 16 6400000009000 S n-'UGOOOv‘OUO 518 0,0000000¢000 5 19
0,00000004000 ‘3 20 0¢0000000%000 5 21 ¢.000560004000 S 22 G, 060000%000 5 23 0,0000000%000 S 24
0,0000000000 5 _25 000000004000 5 26 nvqngnnnpnnnc 5 27 q‘«,nnnnc‘ggg 5..28cenf.4-00-080004000—5-290 —
0,00000004000 -5 30 i 0000000‘000 5 31 G.0000000%000 5 32 0. 000000000 5 33 0,0000000¢000 5 34
0,0000000¢000 5 35 9400000004000 5 36 2,0000000%005 S 37 o, 000000%c0C 5 38 0,0000000¢000 5 39
0,0000000¢000 % 40 0400000004000 5 44" 0,00000004000 5 42 8.—03500004006--5-43——0,00000004000 —_
0,00000004000 3 45 0.0000000%000 5 46 0,0000000%000 5 47 : '

SCATTERING FRQOM GROUP &
0,0000000¢000 ¢ 6 0,0000000%000 6 7 .0000000‘00C 6 8 f,.060000%00¢ 6 9 0,0000000000 6 10
0,0000000¢000 £ 11 0.00000004000 612 0,00000004008 6 13 9y “ﬂﬂG&G‘Gﬂ@——b—44~———-——0r0000000‘
0,0000000¢000 -€& 46 9.00000000000 6 17 3 QOUOOOD‘UDQ 6 18 Ne 00000Ce000 6 419 0,0000000#000 & 20
0,0000000+000 <€ 21 0.6000000%000 6 22 0.0000000%000 6 23 0. 0G00GE®000 6 24 0,00000004000 6 25
0,0000000+000 £ 26 0,0000000¢000 & 27 6,.00300004009 & 28 043300004500 —6-29 — 0,00000054000 6 30— ————
0,00000004000 € 3% g,0000000+000 & 32. 2,00060004000 6 33. G, 3600004000 6 34. 0,0000000%000 & 35
0,00000004000 € 36 0.00000004000 6 37 0,0000000%000 6 38 0, 050000000 & 39 0,00000004000 6 40
0,0000000¢000 -£& 44 $.0000000%000 6 42 0,0000000008 6 43 N,—000000¢005 6 44 0,0000p500+000 6. 45
0,00000004000 <& 46 8,0000000+000 6 47 '

SCAYTERING FRQM GROUP .7
0,0000000¢000 ‘7 7 0,00000004000 7 8 0,0000000%00g ‘7 9 8, 3000004000 7 19 0,00000004000 7 1%
0,0000000e000 ‘7 312 8420300004000 713 q nnnnﬁnnannnv~1 1 4. g' 33335cAs09"_1_&5_*“____9T939oﬂ@@;@@ﬂ__4_%6________
0,00000004000 7 &7 G+80000004000 7 18 o 0000000%003 7 19 200000+000 7 20 0,00000004000 7 2%
0,0000000¢000 7 22 0400000004000 7 23 000000“‘000 7 24 '00000Ce000 7 25 0,0000p0004000 7 26
0,0006000+000 7 27 n nnnnnnn.nnn 728 n nnnnnnn.nnn b 251" Cv 339333‘“"“ 738 nveennnnnAnnn 734
0,0000000+000 7 32 0 0000000‘000 7 33 0 000u000‘000 7 34 ﬂ. GuOOUOOOOG 7 35. 0,0000000¢000 7 36
0,00000004000 7 37 000000004000 7 38 6,00000004000 7 39 13600009000 7 40 ~0.00000000000 7 41
0,0000000000 ‘7 42 000000004000 7 43 000000000008 7 44 g 133000040007 45 0,0000000+000- 246
0,0000000+000 7 47 )

SCATIERING REQOM rnngp 8
0,0000000¢000 £ 8 0.40000000000 8 9 04 00000000000 8 10 6.10000000000 8 11 0,0000000+000 8 12
0,00000004000 8 43 5..00000004000 8 14 0400000000008 8 15 g' ncnnnn.nnr 846 a'eesennnAhﬁn 847
0,0000000¢000 :€ 48 ‘,UUOQOQO‘QDU 8 19 G qogpoopoOOQ 8 29 0000000000 8. 21 0,00000004000 8 22: .
0,00000004000 :€-23 0.,00000004000 8 24 0.00000009000 8 25: ooooouoooo 8 26 :o.'ooooonooouo 8 27
0,0000000+000 & 28 000000002000 829« 3,00000000889 -8 30 n 0500008000 8 %1 0400005000000 832
6,0000000¢4000 @ 33 0.0000000‘000. 8 34 8 0000000’000 8- 35! . .rOODOUO‘UOU 8 36 0,0000000%000. 8 37
0,0000000+000 :& 38 g.0000000%000 8 39 £40000000%000. 8 40 0.‘0000000000 8. 41 0,0000000¢000 8 42
0,0000000000 :8 43 G+ 00000000000 B8 44 n_nnnnnnnonnn- 8 4% 8+30000006000 B8 46 0400000002000 -8 47

SCATTERING FROM GROVP 9
0,00000004000 °9 -9 6400000004000 9 10 . 0400000004007 9 11. 0,:0000000000 9 42 - 0,00000004000: 9 33
0 00000004000 . Q0 000000‘000 ? 18 0_00000000000.”? 16 8 0000Q0¢000 ?:17: -0_00000000000:f9;10
0.00000000000 '§ 24 0o 000000‘000‘ 9 25 : 04 0000000‘00@ -9“26< 0.#0000009000 -9 27. 0;00000009000 :9:20:~ !
0,00000004000 '§ 29 0:00000004000. 9 30 . 000000000000 9 31 0+0000009000 9 32. . . '0,0000000e000 -9 33:

1€1



0,00000004000 -5 34 0.+0000000%000 9 35 8400000009000 9 36 0.°0000004000 9 37 0,00000004000 9 38
0,00000004000 'S5 39 0400000004000 9 40 0400000009000 9 41 Dy 0000004000 9 42 0,0000000+000 9 43
0,00000004000 '§ 44 00000000000 9 4% 0,0000000#00g5 9 46 0,20000004000 9 47

SCATTERING FROM GROUP 10
0,00000004000 .10 10 0, 00000004000 10 11 400000000005 10 12. 0000004000 10 43 0,00000004000 10 14
0,0000000+000 10 15 o C060000%000 10 46 040000000% 017 Ny 00 . {8. 0 .
0.0000000¢000 10 20 2000600004000 40 21 n'qngnnngoggg 1n 32 .:32222.222 }2 31 2:gn22222.222 124;2
0,0000000¢000 10 25 o 80000004000 10 26 0400000004000 10 27 0.‘0000000000 10 28 0,0000000%000 310 29
0,00000004000 10 30 0400000004000 10 32 040000000%000 10 32 00:000006+000 10 33 0,0000000¢000 30 34
0,00000004000 10 35 £.00000004000 40 38 0,0000000¢000 30 37 £420000004000-10 38 0,00000004000 40 39
0,00000004600 10 40 8,00000004000 10 41 €,00000004000 10 42 6470000000000 10 43 0,00000004000 30 44
0,0000000+000 10 45 0,0000000%000. 10 46 0.0000000*000u10 47 .

SCATTERING 'FROM GROUP 4%
0,0000000000 13 11 3,0000000000 1112 0.,0000000%005 44 13 3.-0000802006 11 da 0,00000004000—¢4 15
0,0000000¢000 .11 46 G.30000004000 1% 17 9,0000000000 .41 18 ,:0000004000 41: 49" 6,0000000+000 11 20
0,00000004000 .11 21 0400000004000 41 22 0400000004000 31 23 0,:000000%000 11 24 0,00000004000 11 25
0,0000000e000 11 26 r.nnnnnnnagnn 11 27 0.,0000000e000 11-28. 0,20000050000 14-29 0,00006002000—4430
0,0000000+000 11 33 0.0000000000 11 32 o 0000000%000 41 33 0y - aoooooaooo 11 34 0,00000004000 14 35
0,0000000+4000 131 36 0,00000004000 11" 37 0,0000000400¢ 11 38 Ne:000000e00C 11° 39 0,0000000¢000 131 40
0,0000000+000 11 41 0400000002000 11 42 0,005800009000 41 43 0,-0500004000-11 44 0.00005004000 .44 45
0,0000000¢000 131 46 (400000004000 11 47

SCAYYERING FROM nnnup 2
0,0000000¢000 g2 %2 0400000004000 .12 13 0,00000000005 $2 14 0,0000004000 12 15 0,0000000000 32 16
0,0000000+000 £2 42 300000004000 12 18 0,0000000000 12 19 035000000012 26 0,0008000200042 24
0,0000000+4000 12 22 9.0000000%000 12 23 0,0000000000 12 2¢ ) A, aooono«ooo 12 25 0,00000000000 32 26
0,00000004000 12 27 0.00000004000 12 28 0.00000000000 12 29 030000004000 12 30 o.ooooonoonou 12 3
0,0000000¢000 £2 32 0,0000000e000 12 33 8,0000000e000 42 34 2,.3000034000 12 35 9,00
0,00000004000 12 37 3400000004000 12 38 040000000005 12 39 0, 000003%000 12 40 0,00000004000 12 4%
0,00000004000 12 42 0,0000000#000 12 43 0400000004000 12 44 0,:000000¢000 12 45 0,0000000¢000 $2 46
0,0000000+000 4% 47 2 :

, SCATTERING FROM GROUP 43

0,0000000+000 %3 43. 6,0000000%000 .43 14 0,0000000%000 13 15 G, 00008ce000 13 16 0,0000000¢000 13 17
0,00000004000 13 18 000000004000 13 1% 0.0000000%000 L3 20 0,-300006%006 13- 21 0,0000000+000 13 22
0,0000000¢000 1} 23 0,0000000+000 13 24 0450630004003 43- 4g1__m"__4hm@ggooeteoo»43—eéb-— ————— 0r000090040
0,00000004000 1Y 28 £,0000000¢000 13 29 9400000004003 13 30 0, 00000CG+000 13- 31 0,00000009000 13 32
0,00000004000 13 33 0.,0000000%000 13 34 6,0000000¢000 43 35 7,.-000000%000 13- 36 0,0000000%000 13 37
0.0000000+4000 33 38 0400000004000 13 39 0+00000002000-43-40 _-g'___g_,ro,oog‘,o_gu_*i_x_41____,__..__@&3_0.0.0_0.9‘0.&9
0,0000000¢000 .£3 43 5400000004000 13 44 0,0000000‘006A13 45 0, 00000G#000 13 46 0,00000004000 13 47

SCATTERING 'FROM GROUP 44
0,00000004000 .14 14 3.00600004000 14 15 5460000004005 14 16 9,:0000004000 14 17 0,00000004000 34 18
0,0000000+000 14 19 3.+00000008000 1420 0400000004005 44 21 2.0400004000 14 22 — 0,0000005400
0,00000004000 14 24 0+00000004000 14 25 0,00030004000 14 26 2, -0G000G+000 1427 0,00000004000 44 28
0,00000004000 14 29 0400000004000 14 30 0400000029007 14 31 f.30600000000 14 32 0,00000004000 44 33
0,0000000+000 14 34 0000000000014 35 040000000000 -44 356 9= nrnomgg__i_d 37 0,00000004000-44-38
0,00000004000 14 39 0,00000004000 14 40 0,00000009009 14 a1 3,°00000C%000 14 42 0,0000000%000 14 43
0,00000004000 .44 44 0,0000000%000 14 45 0,0000000%000 14 &6 B,-0600004000 14- 47

SCATTERING FROM GROUP §S
0,0000000+000 %8 45 £,0000000%000 1516 6.00000000005 4837 0,°05000040600-15-48———0,00000004000-48219——— -,
0,0000000+000 13 20 3000000004000 15 24 0,0000000¢003. 13 22 8,-000006%00C 15 23 0,00000004000 15 24
0,0000000+000 15 25 0400000004000 15 26 0.0000000‘003 18 27. 5. -000000¢500 15 28 0,0000000¢000 15 29

A



0,00000004000 .19
0,0000000¢000 £
0,00000006000 33

30 3400000009000 15 34 0,0000000%000 15 32 0,°300000¢00C 15 33 0,0000000¢000 35 34
35 0,0000000%000 15 36 0406000004000 18 37 N,-000000e000 15 38 0,0000000%000 15 39

_ a -ssooeeAqos~45-43——~-——4hmnoseootaoo—&s—AA———————~
45 0+00000004000 15- 46 0,0600003%000 15 47

SCAYTERING FROM GROUR 44

0,0000000+4000 .1¢

16 3.0000000%000 16 17 - 0.00000000003 16 18 R, 3C000C*000 16 49 0,00000004000 16 20
0,0000000¢000 € 21 G,00000004000 16 22 1,00000006003 46 23 2, 0000604000 16 24 0,00000002000.46 25
0,00000004000 16 26 040000000%000 16 27 0400000004009 16 28 f, 30000Ce000 16. 29 0,0000000%000 36 30
0,0000000+000 26 31 0,00300004000 16 32 0,0003005%00) 16 33 1y 05000G%000 16- 34 0,0000000000 36 35
0,00000004000 1é 36 2,0000000000 16 37 £00002000¢003 16 38 G4--0£500034000.16 39 0,0000000%000.46 40 ...
0,00000004000 € 41 © §eC00D000%000 16 42 0,0000002%005 16 43 Ce 0000009000 16 44 0,00000004000 16 45
0,00000004000 16 46 0.0030000000 16 47
SCATTERING FROM GROUP ¢7
0,00000004000 17 37 .00000006000 47 18 8,.00000009000 127 19 500085400047 26 0,00000002000 ¢7..28 e
0,00000004000 17 22 3,0000000%000 17 23 7,0000000%000 17 24 1, $5000C%00C 17 25 0,0000000#000 47 26
0,00000004000 17 27 3.0600000%000.47 28 0,0000G024000 17 29 2, 00000C%009 17 30 0,00000004000 17 31
0,00000004000 £2 32 n.hnnnnnnonnn 172 33 0,0000603¢0080 17 X4 8. 5200000606..47..38 0,00000500¢000 47 .36
0,0000000+000 .17 37 2.0000000%000 .17 38 0,000C000¢009 17 39 De 50000C*000 17 40 0,0000000+000 37 41
0,00000004000 17 42 2400200004000 17 43 3400000004009 17 44 5. 350007 ococ 17 45 0,0000000%000 17 46
0,0000000e000 7 42 et e e e et - - e e e e
SCATTERING FROM GROUP 48
0,00000004000 1€ 38 3.00000006000 18 19 0,00000004005 18 22 G, 050000000 18 21 0,00000004000 38 22
0,00000004000 f€ 23 0.0000000%000 18 24 G.0000C03%000 18 25 9, 30600C*000 18 26 0,0000000#000 48 27
L8 - a_______.;nﬁnnnnn_jnn_iﬂ 29 0(,0000000%003 18 33 . 3, 3300002000 18, S 0400000004000 $8. 32 .
0,00000004000 38 33 C.0600000+000 18 34 045000C00%003 18 35 He 00000CeC0C 18 36 0,0000000+000 §8 37
0,00000004000 1€ 38 0400000004000 18 39 u.saoccoeooog 18 40 N, 0300004000 18 41 6,00000004000 18 42
L] .8 --0,0000000000 18 _44. _ __ 1,0000003%003.48..45. ... 2,.0500054000 18..46............0,0000000200.0--48..47 . ..
' _ SCATTERING FROM GROUP {9 .
0,00000004000 15 49 $.00000004000 19 20 0,00056024005 19 21 0, 30000¢e006 192277 5.0000000%000 19 23
0,0000000+000 15 24 9,00500004000 19 25 0.,0002000%009 19 26 50 36000C*00C 19 27 0,0000000+000 19 28
ﬂ4nnnnnnn1nnn_xs,zg_____u_s+nnnpnnnsnon 1930 340000005008 49 31 . 5,-3500054000-49.32 .-  .0,0000000#000.49. 33— . ...
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0,0000000+000 20 ‘25 5,0000000¢000 20 26 0,0000005%000 20 27 7, 300000005 20 28 0,00000N0*000 20 29
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0.00000004000 24

484 0.0

0,00000000000 24 39
0,00G0000+000 24 44

£,0000000%000 24 25
O 8000000‘000 24 30
1050000e000.

§,2600000%000 24 40
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0,00000004000 27 27
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0,00000004000 27 42
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¢,0000000+000 30 30
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0,00000004000 30 35
0,0000000¢000.30 40
9431133nn:nnn_zn_ss_____.__043nﬂnoon_non_an_AA__~____ﬂ*onoonua;uas 30

$,00000004000 30 36
0,00000004000 3C 44
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0,00000004000 34 36
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0,00000004000-:32 32 5400000004000 32 33. 8406609C02%005 32 34 0,:000000+000 32 35 0,00000004000 32 36
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0,00000004000 32 42 0,0000000000 327 43. 0,0000000003 32 44 2, -06000G#00C 32 45 0,0000000¢000 32 46
0,00000004000 3z 47
SCATTERING FROM GROUP 33
0,00000004000 :33 ‘33 006000006000 33 34 0,0066000e00s 33 35 2, 2600504600-33. 36 0,00000004000 3337
0,0000000¢000 -33 38 0400000004000 33 39 0,00000004005 -33 40 0,-060005%000 33 41 0,00000004000 33 42
0,0000000+000 -33 43 0400000004000 33 44. 2300000064000 33 45 Ne JG0000000 33 46 0,00000004000. 33. 47
SCATTERING FROM GROUP ‘34
0,00000004000 :34 34 0,0000000+000. 34: 3% 0,06000004005 .34 36 0,.05000C+000 34-37 0,0000000+000 3438
0,00000004000 :34 39 $:0000000%000 34 40 0,00000000000 34 41 0,705000C4000 34- 42 0,0000000%000 34 43
0,00000004000 -34 -44- 0200000009000 3445, 04 oooauuaoooo 34 46 740600004000 3¢ 47
SCAYTERING FAOM GROUP 35
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0,00000004000 :35 40 040000000%000.-35 44 . 0,0000000%005 35 42 4°0000009000 35.43 0,00000004000 35 44
0,0000000¢000 :35 45. 0400000004000 35 46 6,00000004000 35 47
' N SCATTERING-FROM GROUP 36
0,00000004000 3& 36 500000004000 36 37 d,nuqnnnnénnﬁ 36 38 0,-0600502000 3639 0,0000000¢000 38 40
0,00000004000 :36 41 0000000009000 :36 42: . "0,00500004000 36 43. 640600004000 36 44 0,00000004000 .34 45
0,0000000¢000°.36 46 0100000004000 36 47
‘ SCATTERING FROM GROUP 37
0,00000004000 37 37 000000000000 -37 38 n'ﬁﬁﬁﬁnnnonﬁ% 37 39 6, 0000004006-37_40 g'nngnengggngA$7 43
0,00000004000°.37 -42 0400030004000 :37 43 0,00000004000 37 44 0,7060000w000 .37 45 0,00000002000 :37 46
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’ SCATTERING FRQM GROUP 42
0,0000000¢000 42 42 0,0000000+000 42 43 0,0000002¢000 42 44 5e-035300000000 42 45 0,00000004000-42-46
0,00000004000 -42 47
SCATTERING FRQOM GROUP 43 -
o.oooonoo¢00014; 43 5400000004000 43 44 0.00600024005 -43 45 3,:0000000000 43 46 0,00000004000 43 47
o ' SCATYERING FROM .GROUP 44 T
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0,00000006000 4% 45 0,00000009000 45 46 0,00000004000 45 47 T
SCAYTERING FROM nnnup 46
0,00000004000 46 3400000004000 46 47

46

0,0000000+000 427 47

SCATTERING FROM .GROUP 47

TIME SPENT IN PROGRAM AREA NO,{0 WAS  4,044+000SECONDS
TINE: SPENT' IN ‘PROGRAM .ARRA ND, 8 WAS' .3,400002SECONDS
TIﬂE'SPENT‘IN‘#ROGR‘M_[RBA'NO, 8 WAS -5,700s002SECONDS
TIHE‘SPE&T IN PROGRAM AREA NO, 8 WAS 5,5002002SECONDS
TIME  SPENT IN PROGRAM AREA‘Nbu 8 Was .4.900-0623550ND$
ilﬂE‘SPENT lN PROGRAM AREA NO, 8 WAS 4.500%0025ECONDS
IfHE:SPENT’IN PROGR&M‘AﬂEA-ﬁO}'S WAS  44300°G02SECONDS
TIME: SPENT IN PROGRAM AREA NO, B WAS  3,900=002SECONDS
TIME' SPENT [N PROGRAM ARGA NO, 8 WAS  3.300%002SECONDS 4
, o .
TIME SPENT [N PROGRAM AREA NO, 8 WAS- -3,9002002SECONDS
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TIMg. SPENT IN PROGRAM ARgA NO, 8 MWAS

TIME SPENT IN PROGRAM_AREA_NO,. -8 _MWAS _.5,000e002SECONDS
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__n;nnnnnnmJMUL_J_~1~______£;ﬂnnnnnn:nnn__i__z_______nuuuumwn:nAs__i__ah_____4u_nsno ) - S
0,00000004000 & 6 2¢0000000000 1 7 0500000009000 -8 0 oooooo-ooo 1.9 0,00000004000 °§-10
o 00000004000" 1 % 0400600004000 112 0 UUOUDOO‘OOU 1 13. i uuoouc«ooo 144 0, 00000004000 -4 15
; ) B 2 —00008¢ 49 5000000420
o 00000004000 4 21 0.0000000¢000 1 22 0 00q00090000 123 i ooooocaooo 124 <u.oooooonaooo- 128
0,0000000¢000 3 26 ¢e0000000¢000 & 27 o.oaqauoo*oog 1 28 Ce 0000000000 129 .0,0000000%000 4 30
* 0 , ] 1,—000000200 : , 4 38
0,00000004000 1 36 G+0UC00004000 1 37 0,0000000%000 1 38 5, 000000000 "4:39 0,0000000000 4 40
0,00000000000 31 41 ° 0,00000004000 1 42 0400000004000 1 43 540000006000 4 44 0,00000004000 4 48
0,0000000000 4 46 0,0000000e000 1 47
o SCATTERING FROM GROUP -2
0,00000004000 ‘2 .2 0400060000000 2 3 0,00050008005 2 -4 8, 20000Ce000 2 5 0,00000006000 2 .6
0,00000004000 2 7 3,00000004000 2 8 C.0000000%003 2 9 00600084000 2° 40 0,00000000000 °2 1t
0,0000000000 % 42 240000000000 2 13 3,0080000e005 2 44 335005500002 ¢5 0400000002000 2 36
0,00000004000 :2 17 0,30000004000 2 18 0,00060004000 2 19 5,°00000Ce000 220 0,00000004000 °2: 2%
0,00000004000 2 22 0,00000004000 2. 23 0400000004000 2 24 o.‘ooonooouoo 229 0500000004000 -2.-26
. 0,0000000¢000 2 27 : 2000 : ) ! 035
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.0,0000000¢000 3 %8 "9,00000004000 3 19 0,00000000009 -3 20 Gy 000040000 3 21 0,0000000000 3 22:
0,00000004000 ¥ 28 9,0000000¢000 3 29 a 00000004000 3 30 0470000000000 3 32 0,0000000#000: ‘3 -32..
0,00000004000 3 33 0,00000004000 3 34 0,0000000¢003 3 35 0o 00000C®000 3 36 04 00000004000 '3 .37
0,00000006000 3 38 0400000002000 3 39 0,00000002005 3 40 3450000004500 3 44 0,00005000000-3 43
0,00000004000 :3 43 0400000004000 3. 44 , 0y ooooooooooo 3 45 0y 0300069000 3 46 0, 00000000000 -3 47:
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0,00000004000 -4 4 040000000000 4 5 0,0060000%009) 4 6 . 0,7000000e000 & 7. 0,00000004000° :4- ‘8
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0,00000004000 4 9 0400000004000 4 4 11 3,7 0500066000 4 42 0,00000004000 4 13
0,00000004000 4 14 $+30000004000 4 15 0:0000000%000 4 16 6. 06000Ce000 4 17 0,0000000+000 4 18
0,00000004000 -4 49 0,0000000e000. 4 20 0,0000000800¢ 4 21 0, 0000006p00 ¢ 22 0,0000000000 423
0,0000000¢000 4 24 9,00000004000 4 25 6400000009000 4 26 3 000000e000 4 27 0,00000000000 4 28
0,0000000¢000 4 29 3+0000000e000 4 30 0400000002006 b} 0.°06000C#000 ¢ 32 0, 00000004000 4 33
.n.njnnnnngonn_;A_lsmmmnnnub*nuaooonsono_“s_35_______a+onaaaaainng__A_xa_______a g
0,00000004000 -4 39 2400000004000 4 40 0,0000000%000 4 41 0,°060000000 ¢ 42 0,00000004000 4 43
0,0000000¢000 4 44 0430000004000 4 45 0.00000009000 4 46 0,°06060009000 4 47
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0,00000004000 5 § 2,00000004000 5 & 0,0000000e008 & 7 1,.-0000802000 & B 0,0000000000 G 9
0,0000000¢000 % 10 $+0000000¢000 5 11 3,0000000%008 8 t2. 9, 060030009 5 13 0,00000000000 S 14
0,0000000¢000 % 15 3,00000004000 5 16 0,0000000400¢ S 17 ny 00000C*000 5 18 0,00000004000 5 19
£.0000000¢000 5 20 2,2070000¢000 5 2% 0,00000002000 & 22 0, 0500004000 523 0,000000020000 -5 24
0,00000004000 5 25 0400000004000 5 26 9,0006000%009 S 27 0430000004000 & 28 0,00000004000 5 29
0,0000000¢000 S 30 £+00000004000 5 31 © 040000000000 % 32 0, -300000¢000 5 33 0,0000000%000 5 34
0,0000000e000 -5 35 6400000004000 S 34 00000000005 8 37 0,-0500064000 538 0,00005004000 5 39
0,0000000+000 5 40 3400600004000 5 44 3400000024000 S 42 0y G30000¢000 5 43 0,00000004000 5 44
0,0000000¢000 % 45 0,00000004000 5 46 0,0000000¢000 B 47 .
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0,00000004000 -6 16 0400000004000 6 17 0,00000004000 6 18 Go 0000004000 6 19 0,0000000¢000 & 20
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0,00000004000 & 26 7.00£00004600 6 27 400000009000 6 28 iy 86000Ge000 6 29 0. ooooonooooo 6 30
0,00000004000 & 3% €,00000004000 & 32 0,0000600%0065 6 33 fs: 0000004000 6 34 0.0000000+000 6 35
0,0000000000 & 36 2000600000000 & 37 0400050004005 6 38 0. 0000604000639 000008004000 —6-49
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0,00000004000 & 46 9400000004000 6 47
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0,00000004000 72 7 2,1850801002 7 _ & 4,4833744=002 7 9 1,90610992001 2 40 1,32887102004 7 13-
0,00000004000 7 42 4,9038342°002 7 13 4,5%293410002 7 14 3,:8462000002 7 45 1,1435251%002 7 16
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0,00000004000 '26 26 G+0000000%000 :26 27 0.0000000005 26 28 3y 300060000 26 29 0,0000000+000 26 30
0,0000000¢000 26 34 0. 0000000000 26 32 0400000004008 26 33 9,-35000(6000_26_34. 0,00000002000 26 35
g.ggggogo:gog~g: :: 0,00000004000 .26 37 0,00006000%00¢. 26 38 G, 00000C®00G 26 39 8,0000000+000 26 40
: 0004000 -2 0400600004000 ‘26 42 040000000000 '26 43 e 05 006 26 44 0000000 64
0,0000000¢000 :26 44 100000006000 26 47 ’ 0 ' 7:7850006+000 2 0.0000000°000 26 45
SCAYTERING FROM GROUP .27
0,00000004000 27 27 6,0000000¢000 27 28 0,00000004004 27 29 5, 3500004000 27 30 "0,0000000%000 27 3%
0,0000000¢000 27 32 £4+00000004000 27 33 300000000000 27 34 f,-0000004000 27 35 0,00000004000 27 36
0,00000004000 27 37 00000000000 27 38 0.,0000000000 27 39 Ge- 350000000027 ¢c“__..-_._o‘,ononoo&o_aao_31_4.1—
0,00000004000 :27 42 0,0000000000 ‘27 43. 3400000004000 ‘27 44 7. 06000C*000 27 45 0,00000004000 27 46
0,0000000¢000 :27 47 . o
SCAYTERING PROM GROVP 23 X
0,00000004000 28 28 (00000004000 28 29 000600009003 28_30 e Dy 300005400628 31— 0;0000p004000 2832
0,00000004000 28 33 9400000004000 28 34. 8,0000000400p 28 35 9, 300000600 28 36 0,0000000000 28 37
10,00000004000 2€ 38 0400000004000 :28 39 0400000009000 28 40 04-000000+000 28- 41 0,00000004000 28 42
0,0000000000 28 43 000000004000 28 44 0,00800008003 28 45 Ae—3500000000-2B 46 0400000004000-2847
SCAYTERING FROM GROUP 29 '
0,0000000¢000 -29 29 8400000004000 2% 30 9,00000000009 29 31 3, 2600§0e000 29 32 0,00000004000 -29 33
0,0000000¢000 29 34-. 8400000004000 29 35 2,00000000000 :29 36 0,°3000000000 29 37 0,0000000000 29 38
0.00000004000 29 39 0.00600004000 29 49 0,00000004003:29 41 3. 360005000629 42— . 0,00000000000-20- 43
0,0000000¢000 25 44 D.00000004000 29 45 0.00060000%000 29 46 0,:06000C+000 29 47
SCAYTERING FROM GROUP 3§
0.,00000004000 30 30 0+00000004000 -30 3% 0,00000000000 30 32 3,-0800750400C ‘30 33 0,00000004000 30 34
0,0000000¢000 30 35 04-06000002000-30 36 0,00800002000 30 37 A'.Q'nnnr.nn“ 30--38 0000050060 00—-30—39-
0,00000004000 .30 40 £40000000%000 30 41 0+,00000004000 -30 42 Us 0000004000 30 43 0,00000004000 30 44
0,0000000¢000 .30 45 0000000004000 30 46 0400000004000 -30 47
SCATTERING FROM GROUP 3%
.n,nnnnﬁnnmnn 3431 5400000004000 .31 32 0408800050005 34 33 2 —3600804008-34-34 0-0-00080004000-34-35
0,00000004000 -31 36 ¢,0000000%000 3137 0,0006000900G 31 38 7e 3G000C+000 31 39 0,00000004000 31 40
0,0000000¢000 33 41 v.uoaoooo-ooo.31 42 3,00000004000 31 43 Do 0C000C*000 3L 44 0,0000000+000 34 45
0,00000006000 34 46 G nnrannnnannn,'u 47
SCATTERING FROM GROUP 32
0,0000000¢000 32 32 0,0060000«000 32 33 . 0,0000000%000 32 34 0, 000000%00C 32 35 0,00000004000 32 36
0,0000000¢000 32 37 0.0060000%000 32 38 0,0000000%090 32' 39 3 +000000%000. 32..40 0,0000000%000 32 41
0,00000004000 - - §¢0000000000-32 43 000.000¢005-3 4094
0,00000004000 -32 47
' -——SCATYERING FRQM GROUP 33
.0,0000000¢000 33 33 3.,00600004000 33 34 0400000004005 -33 35 0,:0600004600 33 36 0,00000004000 33 37
38 . 5,00000004000-33 39 5,000000 aaw;_ss_‘w.._of 950 oewos—ss«#_——%omm -33-42————r
0,00000004000 -33 43 0720000009000 33 44 8,00000004000 .33 45 0000004000 33 46 6,00000004000 33 47
SCATTERING FROM GROUP 34 -
0,0000000¢000 ‘34 34 9400000004000 34 35 8,00000004005 34 36 3,3000000000 34 37 0,0000000%000 34 38
—0,0000000+000 e §,00000004000-34- 40— 0,00560034000— 410009644 00—34-42—— ——0v 0000000400034 43— —
0,00000004000 .34 .44 0,00600004000 -34 48 2,00000004000 34 46 2,°00000C+000 34 47
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SCATTERING FROM GROUP '35

. = : . b4 - . 2. - - v g ; -
0,0000000¢000 .39 40 0400000004000 35 4!. 040000000%00C 35 2. 9,708 0000"000 ‘35 43 - 0,0000000%000 35 44
0,0000000¢000 .35 45 0,00000004000 35 46 0,00000004000 :35 47

SCAYTERING FROM GROUP 36 T
2 0 3 — 9, 3300§C4000-38 30 0,00005004000-36 40
8, ooooooooooo ETRT 0500000004000 36 42 0,0000000¢000 36 43 3. 3G000Ce000 36 44 0,00000004000 36 45
0,00000004000 :36 .46 000060004000 36 47

SCATTERING FAOM GROUP 37

: L g 3 10— 00000004005-32-39 - 3. 0800504000-37-45— - —0¢00680004080-IF 4L ~momimrerems
0,00000004000 37 42 0100000004000 37 43 0,0000000400C 37 44 - 0, 3500004000 37 45 0,0000000+000 37 46
0500000004000 :37 47 , )

SCATTERING FROM GROUP 38

s { 8.39 _ 0,00000004005 38.42 .3, 360005400638 41 .- —0,00000004000.38..42- oo
0,00000004000 36 43 £+0080000¢000 38 44 0,0000003%000 38 45 © %, 05006Cec0C 38 46 0,00000004000 38 47

SCAYTERING FROM GROUP 3¢

0,00000004000 35 39 §400C00004000 39 40 2,00000009007 39 41 3. 3500004600 39 42 - 0, ooooono*ooo 39 43
0,0000000¢000 3% 44  (,.00000004000 39 45 2,00p30002000 39 46 .2, 5500004006-39- 4T B

SCATTERING FROM GROUP 40

0,00000004000 40.40 . ¢,00000004000. 40 41 £,0009C004000 40 42 Yo 2000054000 40 43 " 0,00000004000 40 44
0,00000004¢000 40 45 0000000‘000 40 46 0,0000002%000 40 47
SCATTERING FROM GROUP a4y T T ’ i S
¢ 41 . (,0000000+000 41 42: . 3,00000004005 41 43 2,.355000G+0006.4% 44..... .0,00000004000 4% 45 .
0,00000004000. 43 46 G.0000000%000 41 47 : ’

SCAYLYERING FROM RROUP 42

;;gg;gggg;gﬁg~;§_:§ £400000004000 42 43 2,0000000¢008 42 44 a. 23 nooc-ooo 42 45 0,0000000%000 42 46
SCAYTERING FROM GROUP 43 ‘ )
U,00000004000 43 €3 G,0000000°000 43 44 3.0000008%003 43 43 3, 53000¢+10¢ 43 46 0,0000000%000 43 47
SCATTERING_FROM. _GROMR 44 . . . . _ ... ..
0,0000000¢000 -44 44 0,00000004000 44 45 C.000600000% 44 46 4, JG0000e000 49 47
STRTTERTRG FRow REUFis SR e
0,00000004000 45 45  ,00000004000 45 46 0400000604000 45 47 .. . ..
SCATTERING FROM GROUP 44
0,00000004000 4€ 46 0,00000004000 46 47 T ’ i

e SCATTERING_FROM.GROUP. 47 .. ..

0,00000004000 47 47
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TIME SPENT IN PROGRAM AREA ND,10 WAS 4,055+000SECQONDS

e e e N2 2N_SCATTERING _—

TIME SPENT IN PROGRAM AREA NJ, 8 WAS 1,700=N02SECONDS

et e e e e et e e ——— STATISTICAL_SCATIERING —— — -

SCATTERING FROM GROUP 4

— 4,0614821%006._3. .4 5,57709282008 1 2 ____3,0497728e004 1 3 __ 1,65501822003. 1 4 4,5847453=003 45 .
9,1463825%003 1 6 1,4093263-002 1 7 1,7724247-002 1 8 1,9066493¢002 1 9 1,7988747-002 1 190
1,54405394002 1 11 1,2278704~002 1 12 9,1988799+003 1 13 6,57802042003. 1 14 - 4,5360810~003 1 15

.. 3,0606277%003 ..31.46 .. .. 1.9934753-008...1.17 _ ___ 1,2849047=003 1. 4B . . . _B8,17570650004. 1 49 ___5,14473842004 3 20— —-
3,2093995%004 1 21 1,99¢5929-004 1 22 1,2285560°004 1 23 7.553281450005 1. 24 4,6299291°005 4 25
2,8313842-005 1 26 1,7283557+005 1 27 1,7938434~005 1 28 94:300000¢000 1 29 0.,00000004000 1 30

——-0,00000004000. 1 31 C,5000000%000..1.32. . ..Ge00000020005- 133 0,-000000€580—4234 ——0,00000002000—1-35
0,00000004000 1 36 2460000004000 1 37 200050029005 1 38 0+-300000¢000 1°39 0,00000004000 4 40

0,0000000+000 1 41 3¢00G0000%000 1 42 0400000002000 1 43 fi, 3000000000 1 44- 0,0000000¢000 4 45
—0,0000000000___1 46 . . _{,30C0000+000.—1-42 R . R

SCATTERING FROM GROUP 2

8,45959755e006 ‘2 2 8,16454R6000% 2 3 4,3736613=004 2 4 1.,4720276«003 2 5 3,4177416003 2 6
5,9409901%003 2 7 B,2141326-003 2 8 9,4879275=003 2 9 9,5180535+003 2 10 8,55032622003 2 11

o 2,08570878003..2..12. ... ..54,42716592003..2.13. . _ ... 3,96597832003...2.44. ... —.2,7815105e003.-.2 45—~ —§88926610003.. 216 ——
1,25154688003 2 17 8,13097414~-004 2 18 5,202R837%004 2 19 3,2930874e004 2 20 2,06442420004 2 2%
1,2823555%004 ‘¢ 22 7.9326787-008% 2 23 4,88583449005 2 24 2,99904779005 2 25 1,8360300°005 2 26

e 1,1217139%005...2 .27, . . ... 6.B4206R67006....2.28. ... 3¢00005020008 . 2-29% -~ 94--3500004006—2-36— 0000000040002 31— —
0,0000000+000 & 32 ceCOGO0OD0%000 2 33 5400050624005 2 34 6. 30000040006 2 35 -0,0000p00¢000 2 36
0,0000000+000 2 37 500900004000 2 38 2.0006000%005 2 39 Y, 330000000 2. 40 0,0000000%000 2 41

——0,0000000+000...2. 42.. e 500500004000 -2.43 - e - 2000856004000 —2-88 v B 350004000 —2--45 . — e — —§400805004000—-246———
0,0000000+000 2 47

[ e i . SCATTERING _FROM BROUP 3 o . ol e e e e .
7,88511630007 3 3 5,1658623=006 3 4 2,036217%=005 3 5 5,36933642005 3 6 1,0307467%004 3 7

e —1,5408742%004..-3...8 o 1489232R8990004..3...9. .. ...~ 1,9517528%004. . 3. 40.cce —. 1,8577946w004—. 341l 52653180004 322 —— —
1,24257084004 -3 13 9,2444441%005 3 14 6,574R092+008 3 15 4,51469760005 3 16 3,01631592005 3 17
1,97264978005 '3 18 1,2688028+005 3 19 8,0557295%006 3 20 5, 6321362006 3 21 3,15738780006 3 22

______ 1,950886180006_..3 23 1,2070576°006 . .3.24.... . ...~ 2,447277992007 .-3.25 .. .4,5452820%007 -3.26— - .--2,2788627007—3--27———
1,6959358e007 '3 28 1,0336112%007 3 29 5,0000002%000 3 30 2.070000%000 3 31 0,0000000¢000 3 32
0,00000004000 -3 33 Le30CD000*000 3 34 0,0000002400¢ 3 35 d, 300000e000 3 36 0,00000004000 3 37

_ _ 0,00000004000 .:3._38. . -.%+CU20000#000...3..39. ... (400080009005 -3-40 .2, 3300064008 3—4L —ronenv 0+00000002000—-3-42 -
0,00000004000 .3 43 2,50000004000 3 44 0400000004008 3 45 3, 0300004000 3 46 0,0000000%000 3 47

e e e el i e . SCATTERING -FROM.GROUP 4 e i e e e e —_—
0,00000004000 4 4 5¢C030000%000 4 5 0,0009500%003 4 6 3, 330000%000 4 7 0,0000000%000 4 8

e 0,00000004000 &9 oo, 50000000000 -4 L0 5 ¢ 30 HACGRRE0T B b ey -G 50000006 - —4-$ 2~ 00 00000 040 0-0-—4—24F————
0,00000004000 4 14 4C0000004000 4 15 G.00050CH*000 4 16 1e 32000(e00C ¢ 17 0.,0000000+000 4 18
0,0000000¢000 ¢ 19 £200¢00004000 4 29 0400000024003 4 21 e 30000000 4 22 0.,0000p00+000 4 23

———0,00000004000 .4 .24 - 2960000004000--4-28. ... .. 040000000000 --4-26— ——-.9,-3:00004000—4--27-———~0400000004000-—4—28——-
0,0000000¢000 4 29 500300004000 4 30 3000000000z 4 31 a1, 000002e00C 4 32 0,0000000000 4 33

0,00000004000 4 34 3+000000¢000 4 35 .05030C0%000 4 36 0,.030002%000 4 37 0,0000000+%000 4 38
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0,0000000+000. .8 38 o,

0,00000004000 :4 39 +0000600%000° 4 49 040000000%003 4 41 0.-000000¢000 ¢ 42 0,0000000¢000 4 43
0,00000004000 -4 44 %4C000000%000 4 45 2,0000002¢003 -4 46 0.-00000C¢000 4 47

SCATTERING FROM GROUP 5
0,00000004000 5 5 ____ . _3,00000002000...5_ .6 1,00000004005 5 7 ,ﬁJQQQU,nQOg“_5“m8n_m"_m_nrunnuonoxnﬁn__j_ajL
0,00000004000 % 10 0,00¢0000%000 5 11 0,0000C00000 5 12 e .G0000Ce000 5 43 0500000004000 5 14
0,00000004000 £ 15 ¢e0050000%000 5 16 0,0000000%002 5 17 ¢2060000+000 S5 18 0,0000000%000 'S 19
0,00000004000 8 20 ... . 5,20000004000. 5 21 000000002008 ..5.22 0, 2800004000523 —0,00000002000-5 24—
0,00000004000 -8 25 4.6060000%000 5 26 0,60000004003 S 27 0,-000000%00C 5:28 0,0000000#000 529
0,00000004000 -5 30 0.50C00004000 5 331 n.OOpoucoooog 5 32 .- 030000¢0006 5 33 0,0000000+000 5 34
0,0000000+000_:8 35 0, 20000004000 5 _36 2,0000000¢005 .5 31_______v,*wggogg.gns~_5_sa.___"——OTO&OOG&GQOBO-—5—39————————
0,00000004000 5 40 G+G0000004000 5 41 0400006000%000 S5 42 ~G0000C*000 5 43. 0,0000000+000 -5 44
0,00000004000 ‘2 45 ﬂ.oououuo«ono 5 46 0,0000000%000 5 47 ,

'SCATTERING. FROM GROUP ¢
0,0000000¢000 €& 6 - 2400000002000 .6 7 JhBﬂgﬂﬂﬂﬂi&ﬂg;“b._ﬂ_“_nm“.,,~04000&$“0uum6 S 0.00000004000 6240
0,00000004000 €& 1% GeG00OOND*000 6 12 0,0000000000 6 13 e $00000¢000 6 14 0,0000000+000 6 15
0,00000004000 € 16 3400000004000 6 17 046000000000 6 18 Bo. OUOOOO*OOO 6 19 :0,00000004000 6 20
04ﬂgﬂoouo*nnuﬂ_é_21 "w_._n.*Qﬂunnun~onn_mn_22_-_*‘"A‘nnnanngznne.“5 28 L, 2300052000624 . . 0,00003002000.6.25 .
0,00000004000 € 26 £e0000000%000 6 27 2400000004005 6 28 7000000000 6 29 0,00000004000 - 6 3¢
0,00000004000 & 31 £eC0GO0D0O0®000 6 32 0,0000000¢006 6 33 .050080¢005 6 34 0,0000000¢000 6 35
yJDﬂnjﬂﬂjsnnnm;1_3§ m____-~a3ﬂﬂDDﬂﬁ_ﬁﬂﬂ__JLJlL_____ﬂ_ﬂ4ﬂJﬁﬂﬂﬂB$ﬂﬂ‘ 638 a.-nxnooo-oon_»6-59._~___.nwnnnnnnoaono-a-4on———————
0,00000004000. ¢ 44 G+00000004000 6 42 7,0000000%003 6 43 7060000000 6 44 0,0000000%000 -6 45
0,00000004000 & 46 CeC0C0000%000 6 47

SCATTERING FROM GROUP 7

© 0,0000000€000 2 7 ,00000004860 7 8 _ _  9,06000000085. -u——v————_"~ﬂ1wﬂ'0&&s¢00&-nz—iﬁ ...... —0,00000004000-7 13

0,00000004000 7 12 $.0000000%000 7 13 0,0600000¢003 7 14 b.rLSOOOc*OUG 745 0,0000000%000 7 16
0,0000000¢000 7 47 2.00000000000 7 18 n.ouoeuoatouq 7 19 :93000c«c00 7 26 o.ooooonnoooo 7 21
0.00000004000. 2 22 _. C002000.0+000.-.2 23 *.nnsaﬂngxnngmu1.z4m~-~w._ ._vuoop 54005, -7250 - n04000050000080 .7 26—
0,0000000¢000 7 27 5.00000004000 7 28 2400000004000 7 29 f, 050000€00¢ 7 3¢ 0,0000000+¢000 7 3%
0,00000004000 7 32 5400000004000 7 33 5,0000000%005 7 34 0,°000005¢006 7 35 0,0000000%000 7 36
0.,0000000000 2 37 .. ~,30000004000_ .7 38 0,00000634008... 239 ... g,_; 4500654005 —7-- 48—~ 0.,0000000¢000 -2 43—
0,0000000¢000 7 42 £e00000004000 7 43 0»0000000%008 744 0, 36000C+000 7 45 0,0000000000 7 46
0,00000004000 7 47

SCATTERING ‘FROM GROUP .8
0,00000004000 8 8. __5,0020000e000 B 9 0400000020035 8. 10 o, ﬁﬁgoggggoﬁk_a_ilm____“_n1ﬂjnngngto03__8,12________
0,0000000¢000 :€ 43 0400660004000 8 14 5,00050C2%00) 8 15 8,.360000#000 B 6 0,0000000¢000 8 17
0,00000004000 £ 18 04C030000¢000 8 19 0,0000000%002 8 20 2,:00000C%005 8 21 0,00000004000 8 22
0,0000000000 8. 23__ Col1000004000 B 24 00805000400 B 25 a,-550005¢006—B 260,00 0008 27
0,0000000¢000 & 28 5440200004000 B8 29 540806003003 8 30 9,:00000C¢000 8 31 0,0000000+000 8 32
0,0000000+000 € 33 ¢e00200004000 B8 34 9,0000000%005 8 35 2, 00000Ge00C 8 36 ~0,0000000#000 8 37

£0900004000_ B 39 ¢ +mm¢mumu+—ﬁ4m—____h_mmmmuma_LJL__—__mnmmaunmu_Jpﬁp—————

0,00000004000 -E 43 5650000000 B 44 0,0000003%00c 8 45 g, 35000C%00C 8 46 0,00000004000 8 47
SCATYERING FRQM GROUP ¢

0,00000004000 § 9 ¢¢COC0O000*000 9 10 0,0000000%005 9 11 0,°000000¢000 9 42 0,00000004000 -9 13
n4nnnuu1nugnnnﬂ"s_4s_m__ﬂ__v,¢ncoono:noo__&_15___-____afaaa&uuvmaag~—a_¥6._..n-—nvuéeaoaa-oeo——s—aJ----———aTononoeasoee——a—48~———————-
0,00000004000 § %9 Cet0UGO00D®000 9 20 2,00000004000 9 080003006 22 0,0000000+000 9 23
0,00000004000 S 24 2+3060000%000 9 25 3,000300C000 9 ze n..aoooue«ooo 9 27 0,0000000%000 9-28
0,0000000¢000 ¢ 29 20000004000 9 30 S+00p50094008 Q31 3300056000 ,9,,_;3___91_0_0_&%..9.5.9__9_;3__.__
0,0000000¢000 'S 34 246000004000 9 35 0400060604008 9 36 Got aaooo'oqoo 9 37 0,0000000000 -9 38
0,00000004000 'S 39 £.00200004000 9 40 CeCO0DD0D®00s 9 41 Ne 00000C¢00C 9 42 0,00000009000 9 43
0..0000000000..25 443, 00(0000+000-—945 0400060024000 9-46 5050085400094 ‘

SCATTERING FAOM GROUP 10
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0,00000004000

10 80 0400000004000 10 1 0000000000003 40 .12 046 ©000 10 43. ‘0,0000900¢ :
0,00000006000 10 %5 n'nnh 0004000 10 16 n:gnnnnnntnng }n :1 g:»gggglg.ggg ig %g 2 2n22222.222 ig :;
g.ggggggg:ggg ig :g 04 ogorooooooo 18 gz 0,00000000000 10 22, 0,C3000004000 10 23. 0,00000004000 .30 24
' 4 . 6400000004000 40 26 040000000%000. 410 27 0.50000000000 10 28. :0,000000000 29
0,00000004000 310 30 0,0000000¢000 40 3% ~n'nnnnnnnonng 10 32 d:rnnnn g.gnq in 33 g_nngngnganng_gg 34
g.ggggggg:ggg ig :: £400000004000- 13 :or 0400000004003 10 37 8420000004000 10 38. 0.,00000004000 30 39
[ . 0400000004000 1 S 0,0000000%000.40 42 a 009000 1 04 060¢000: 40
q:unnnnnnfnno 30 45 0,0000000¢000 0 44 0 nngnnnnongg }u-n7 0,7000000+000 10 43 0,0000000“000 10 44
T SCATTERING. PROM ;GROUP {3
'g.ggggggg:ggg ii 1: 040000000000 .11: 12. 0400000004005 31 13 3,80000000000 11" {4 0,00000004000 13 45
0400000004000 .14: 17 0,00000000000 31 18 A 1000000 1119 :0,0000000¢ 14
0.00000006000 11 231 0,0000000e000 14 22 n'nngnnnnongg 11 2% 2'*222222:222 }} ;4, 0 gnggggg.ggg §§<§g
. 0,0000000¢000 .11 26 0.0000000¢000 41 27 0400000004000 .31 28 6,20000000000 13 29 ;o 200000004000 $3° 30
0,00000004000 11 33 0400000004000 11" 32 0,0000000000 .41 33 o.:oonoocoooo 11 84- 0,0000000#000 14 38
-0,0000000¢000 131 36 0,00000006000 31 37 0,0000000e000 41 38 0,:0000502000 £1° 89 0,00000006000 34 40
. 0,0000000¢000 13 41 0,00000000000 11.42 0,00000004000 11 €3 0,7000000#000 14: 44 10,00000004000 14 45
0,00000004000 11 46 0,00000004000 11 47 '
SCATTERING FROM GROUP §2
.0,00000004000 12 42 0.0000000%000 12 13- 0.0000000000 42 14 0,:000000000 12 §5 0,00000002000-42 16
0,00000004000 .22 17 0+0000000%000 42 18 0,0000000%009 42 19 6,500000C#000 12 2¢ 0,0000000000 12 2%
0,00000004000 12 22 €+00000004000 12: 23 0,00000004000 12 24 0,.0000004000 12 25 0,0000000+000 312 26
0,00000004000 £2 27 n.nnnnnnnonnn 12 28 n.nngnnnn‘nnﬁ 12 29 0,0300050000 £2 30 .0,00000004000 42 3¢
0,00000004000 12 32 0400000004000 12" 33 0,00000006000 12 34 ~000000¢000 12 35 0, oonoooooooo 12 36
0,00000004000 12 3 0,00000004000 12 38 0,0000000%009 12 39 0. 0000004000 12 40 0,0000000#000 ¢2 4¢
0,00000004000 42 42 0,0000000e000 12 43 0,0000000008 42 44 0,.0000004800 42 45 0,00000004000 $2_48
0,00000004000 12 47
' SCATTERING FROM GROUP §3
0,0000000¢000 13 13 0,0000000+000 13 14 0,0000000%000 13 15 040000004000 13 16 0,00000004000 4¢3 17
0,00000006000 ¢3 48 3,00000006000-33 19" 0,00000009005 4320 8-0500604805—13-21 e'l'\l_lennl\n.nnn 43-22-
0,00000004000 £3 23 £.0000000¢000 13 24 0400000004008 13 25. 8,.000000+000 18 26 0,0000000000 43 27
‘0,00000004000 33 28 0,00000004000 13 29 0,0000000¢005 13 30 0,000000¢000 1 0300000004000 33 32
D,00000004000 1Y 33 0,0000000+000 13 34 0,00000004005 43 35 a, nrnngg‘oag_*x_gg_____ 3
0,00000004000 %3 38 0.0000000%000 3. 39 400000004000 13 40 o. '60000C*000 .13 41 0,0000000¢000 13 42
0,0000000+4000 13 43 40000000000 13 44 o 000C0004000 13 45 4000000000 13 46 0,0000000¢000 43 47
SCATTERING. FROM .GROUP {4
0,00000004000 %4 14 0.0000000+000 34 18 8,0000000400F 14 46 020500564500 14 47 0,00000004000 4438
0,00000004000 14 19 3400060004000 L4 290 0,00000004009 14 24 0, 00600004000 14-22 0,00000004000 3¢ 23
0,0000000¢000 14 24 0.00000004000 14 25 0,00000004000 44 26 0,:0000004000 14 27 0.00000004000 14 28
0,00000004000 §4 29 0.+-00000004000 1430 n_nngnnnnqggg’ 1431 8030000000014 -32 0-+00000004000-4433
0,0000000¢000 14 34 O ,00000004000 14 35 0000000000000 44 36 n.fonoooa-oon 14 37 0.oouoooo¢000 14 38
-0,00000004000 14 39 0,0000000¢000 .14- 40 3400000004008 14 41 0, 3000004000 14 42 0,00000004000 14 43
0,00000004000 36 44 0,00000004000 14 48 0400000004003 14 46 5.2 0L0080+000-14.47
SCATTERING FROM GROUP {8
0,00000004000 15 45 0+0000000+000 15 16 0.0000000‘000 19 17 0.-060000+000 15 18 0,00000004000 15 19
0,0000000¢000 £S5 20 0400000004000 15 21. «0000000%000 15 22 Bev 03 000C*000 15 23 0,0000000%000 15 24
0,0000000000 15 25 0,0000000+000 15 24 n 0005000005 4527 322000054000 152 -—0400008004000-¢5-20
0,00000004000 1% 30 5+00000004000 15 31 £40006000%003 15 32 0. 0300004000 15 33 0,00000004000 45 34
0,00000004000 13 35 £00000000+000 15 36 0.00000000000 15 37 3600004000 15 38 0,0000000+000 15 39
0,00000004000 1% 40 0400000004000 15 44 3400000004000 45 42 n ~\rnnnn.nnn 45 .43 0--0000000+000—15 44
0,00000004000 £5 45 £,00000004000 .15 46 0,0000000%000 15 47
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0,00000004000 1€ 21
0,0000000¢000 1626
.0...&0.1&(10,0..( 000 .16 3% ...
0,00000004000 1¢ 36

§,00C0000+000 16
3+00¢0000%000 16
G+60C00004000..16
2460000004000 16
2460000004000 16

SCATTERING FROM GROUP {¢

MMM—LM‘——MMMO@—ML———W@QWMQ—— ....... 4., 3500054003 16-48 5, 00000004000—46-20
22 7 000600“*000 16 23 0u000‘0000 16 24 0,0000000+000 16 25
27 -800000"‘001 16 28 320005%000 16 29 o.nnnnuuooano 16 30
~32~~mm~__£.ﬂﬂpaﬂus$£0@m46_33m._uuma1acgoogcnnoomiém54n."-_-ho,on000003000_16—35w—_-_n__
37 0,00000004005 16 38 G 300000000 16 39 0,00000004000 16 40
:; 000000004000 16 43 0y 320002+00C 16 44 0,00000004000 16 45

0,00000004000 1¢ 44
0,0000000000 g€ 46.__ . . _2,000200002000_ 16

'0,00000004000 17 37

' ~.£000000*000 17

SCATTERING‘FFOM GROUP 47

18 tLﬁUBcU“‘UUU 17 19 0 Jeouoroooo 17 26 0.,0000000%000 17 21
0,0000000000 1?7 22 ¢e0000000%000 17 23 £40605002%000 17 24 2, 02000C*000 17 25 0,0000000%000 17 26
£4nnﬂﬂnﬂnxﬁnn~11-27uamu““ug+ﬁﬂuoouotaoa_11~Z&Wm“nwmﬁ*Oboalo"onov_11~39u-ﬂ_nﬂ*a,.Jhooo»acoa 1733 e e 0400.00000€000--4.7-F3e —
0,00000004000 17 32 (400300004000 17 33 £.0000007%000 17 34 u.”’”OOOCtOOP 17 35 0,0000000¢000 17 36
0,00000004000 L7 37 Z.0000000+000 17 38 340000005%000 17 39 . 3500004000 17 40 0,0000000%000 37 -41
ﬂ+Dﬂﬁn0&0£0ﬂ0MI7mﬁznm___“m04£030000$000“11_45;__"_m_e,guoﬁ00@1&9%—&7—44_.__““_51;35009@0009_42_45m__m_m_@rooouoggggg@_44_46_"“,_____

0,0000000+000 17 47

ot i e e SCATTERING . FEQM _GROUP 48 e - i

0,0000000000 %€ 18 GoGG300004000 18 19 . 3,060C0G5*000 18 2C . 0500004000 18 21 0,00000004000 18 22
vn+nnunnnn*nnouilw23~-«—w<xn0000009‘000~¥8—24~——————91000@gﬂﬂloﬂﬂ_i3~25m——————#r—3C000;0900 4826 e 0400000004000-48 27— ——r
0,00000004000 18 28 0,G0200004000 18 29 5,0000600400C 18 30 0, 3300034000 18 31 0,0000000+000 18 32
0,00000004000 3¢ 33 Ge00G0000*000 18 34 Ce0005001*005 18 35 #y 00000C*000 18 36 0,00000004000 ¢8 37

04000 L€ 38 . ... 5,20000004000-18-39 .. 54 00860090000-48 48—y 35000500048 4L -evooooouo‘oogmgew Y
0,00000004000 1€ 43 Ce00U0000+000 18 .44 2400030069000 18 45 Be 3G000C¢000 18 46 0,0000000+4000 48 47

0,00000004000 15 19

G20000000%000 49

0,0000000+000 35 24 ... 400000002000--19..

0,0000000¢000 25 29
0,0000000¢000 1§ 34
0,0000000¢000.4% 39 ... . .. .2,0000000+000.-19
0,00000004000 15 44

£oC050000%000 19
2460500004000 19

2.0000000%000 19

[ —-—-SCATYERING.FBQM GROUP 23

0,0000000+000 20 20
0,00000004000.20-25....._.. .
0,0000000+000 20 30
0,0000000+4000 20 335

5402200004000 20
3000000%000--20

- _ _.SCATTERING_ERQM GROUP_ 49 _. e

20 2,0000000%000 19 21 de 300000000 19 22 0.,00000004000 19 23
25--~--wﬂao+sono"nno,miﬁ—26mm~~u~~evwasoooe*aoe~&9~21n~n-n—o,000&900*009»%9—25 ~~~~~~
30 1400060605400 19 31 G, 000000+000 19 32 0,00000004000 19 33

35 3,00000024003 49 36 ‘D 350000%000 19 37 0,00000004000 19 38
40.-m_u_-~.a&oaﬂc. .0.0.3. 19_41_“__-"~~r~+aoco~acno"1&.42-.“_-—41ononononnno—%a—As——-—-—w—
45 1,0003000%000 19 46

.35000Ce003 19 47

40000000000 20
2¢40G0000%000 20

21 5400050629000 20 22 G, 260000000 20 23 0,00000004000 20 24
26 0003000000220 27— 5360045400 0-20--28 —— ——0500080004000—20—2¢-
31 © 3,0405000%002 20 32 £, 22000{+000 20 33 0,00000004000 20 34

38 3,000iCun*000 20 37 4, 30000C+000 20 38 "0,0000p00%000 20 39

0,00000004000 20 40 ,00;00504000-20-43  3,70p30004003 2042 —— 49530080000 20 43— 0, 00000055000 00 44—

o,

00000004000 20 45

2:60000004000 20

46 0,0000009400C 20 47

SCAYTERING FROM GROUP .24

0,0000000¢000 .23 2%

0,0000000¢4000 23 33
0,00000004000 24 36
0,0000000¢000 .21 41 __ 5,00000002000-21-42 - 0,00000004005 21 43
0,00000004000 21 46

£400C0000%000 21 22 5400000004005 21 23 o, 060000000 21.24 0,00008004000 21 2%
e 0,00000002000 2827  3,0000000#006- 21 28— 3, 3000004000242 ‘ -
2,00C0000%000 2% 32 0,00000029000 21 33 1¢:00000C*000 21 34 ¢,00000004000 24 35

d,00C0000+000 21
6.0000000%000 21

37 J.000C000%000 21 38 0,0000000000 2% 40

o.;ooooﬁn-oon 21 39
47 - ;

SCAYTERING FROM GROUP 23

0,00000004000 22 22
022 2

0.,0000000400.
0,00000004000 22 32
0,00000004000 -22 37

0.0000000‘000 .22

3+-0-0-0-0080+00
0400¢ 0000'000 22
0000000004000 22

23 0 00600000%00¢ 22 24

0470000009000 22 25

0,00000004000 :22 26
33 o 666éb660ouo 22 34 '
38 0,0000002%005 22 39

0,00000004000 22 36
0,00000000000 22" 41

G,10000004000 22 35
043000004000 22 40
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0,00000004000 .22 42
0,0000000#000 :22 47

0.00000004000 :22 43

0,00000004000 22 44

8, 30000606000 22 45

0,0000000+000 22 46

0,0000000¢000:23 23

SCATTERING FROM .GROUP 23

0,00000002000 23 24

0,00000039006 23 25

- 0,-060000%000 23 26

0,0000800+000 25 27

0,0000000¢000 23 28.

0,0000000¢000 23 33
0,00000004000 23 38

§+0000000%000 :23 29

. 8400000004000 23 34

0,00000004000 23 39

u.OUOOUOD'ODO 23 30
840000000%003 23 35
0.,0000000%000 23 :40

,°3000094000 23 31
0,.300000%000 23 36

0,00000004¢000 23 43

0400600004000 23 44

840002000000 23 45

SCATYERING_ FROM_GROUPR_24

0,00000004000 24 24

0.00000004000 24
0,00000004000 24 34
0,00000004000 ‘24 39

0,00000004000 :24 44-

0,6000000%000 ‘24 25

0+00000000000 24 38

0.0000000%000 24 40

04530000048
0,°3000004000 23- 46

0,0000000¢000 23 32

0,00000004000 23 37
0,0000000¢000 23 47

0,000c0004000 24 26

8,0000002%00) 24 38
0,00000634000 24 41
£009 2446

0. 3600008000 24 27

u. 3200004000 24 37
10000034000 24 42

n 1nnnnnannn 24_47

0,00000004000 24 28

____h,ongsna,nnag_al_s1____..—_07—avoooeteo0—34—43————————4144

0,0000000+000 24 38
0.,00000004000 24 43

SCATTERING FROM GROUP 25

0,0000000¢000 .25 25

0,00000004000 ‘25 30
0,000n000¢000 25 35

0-0000000‘000‘?5326

Q00000000‘000'25 31

<0000000¢000 25 36

0400000009007 :28 27

0,0000003#000 ‘25 32
0,0000000¢003 28 37

Dol 0000000000 2528

0,-000000000 25 33
023500002000 25 38

0,00000004000 25 29
0,00000004000 25 34

0,00000004000 '25 40
0,0000000¢000 :25 45

000000000°000‘25 44
0,0000000%000 25 46

0,0000000¢003 25 42
0,0000000¢4000 23 47

0,°000000%000 25 43

0,00000002000--25 39

0,00000004000 25 44

0,00000004000 26 26

SCATTERING FROM .GROUP 24

0,.00000000000 2627

000000002000 26 28

0,50000004000 26 29

-0,00000002000-26-30

0,00000004000 2¢ 31
0,0000000¢000 '2¢ 36

0,0000000000 -2
0,0000000¢000 2¢ 44

$.,0000000%000 26 32
0400000004000 26 37

0,0000000+000 26 47

0, 0000000‘000 ‘26 33
0,0000000%008 26 38
u,aneanoosnsamaa.4a_

<SCAY?FRIMG;EEQM GROUP .27

0,00000004000 27 27
0,00000004000 27 32

0000000‘000 ‘27 28

n 0000000400027 33

0. 000000#000 26 34-

0.‘000000‘000 26 39

0,00000004000 26 35
0,0000000+000 26 40

~————01000&900‘009”96—45_———————

0,5000000400F 27 -29
o nnnnnnntnnn'31 34.

oeobébodéu 27 30

n ﬂnnnnn.nnn 2135

-0,0000000+000 :27 31

-0 nnnnnnn.nnn a! 36

0,0000000¢000 .27 37
0,0000000¢000 '27 42
-0,00000004000-27 47

0+00000004000 :27 38

8,00000004000 27 43.

£,00000004000 27 39
6-0000000‘00°~27 44

000000'000 27 40

n. 0000004000 ‘27 45

10 0000000‘000 27 41
040000000000 27 46

SCAYTERING FAOM GROUP 28

0,00000004000 28 28
0,0000000¢000 :28 33

0,0000000¢000 28 43

0 0000000‘000'28-29

0-0000000‘000 28 34
0 28 39

0,0000000400§ 28 ‘30
0,0000000400¢ 28 -35
0,00003000¢000 228 40

0o 000000‘000 28 31:
-:000003*000 28 36.
050000400028

LR 700000000000 25 44

£,00000004000 ‘28 45

SCATYERING FROM GROUP 29

G. 3300004000 28 46

0,00000004000 28 32°
0,00000004000 :28 37

0,00000004000 28 47

0,0000000¢000 :2% 29
0,00000004000 25 34

6400006004000 29 30

e 000000000029 35

0, 0000000‘000 29 31.
1) nnnnnnnannn 29 36

04 vbuooﬁd~600~é9‘32

oy 236000000029 37

'0,00006004000 '29 33

0. 00000084000 -20_38
G-+ V90-80-0-0-04000 ¢ -4

0,0000000¢000 25 39
0,00000004000 ‘2% 44

0o 0000000‘000 29 49
3,00000004000 29 45

0-000000@‘000 29 41
0400000009000 29 46

n. aonouc-oon 29 42
0,30000604000 29 47

0,0000000¢000 29 43

0,00000006000_30 30

SCATTERING FAOM GROUP 33

030000004000 30 33

0,0000002¢005 3032

n"nrnndn.nhn;1n 33

0,00000004000 30 35
0,00000004000 30 40

040000000¢000 30 36

C.00000004000 30 44

04 uuocooooood 30 37
6400000004000 -30 42

0, 0G00DC*000 30 38
0,3000000%000 30 43

0+v00000004000-3034
0,0000000+000 .30 39
0,00000004000 .30 44
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0,00000004000 -30 45 Ge00000004000 30

46 C,0000000%003 30 47
SCATTERING . FROM GROUP 34 : .o e o on.

0,00000004000 40 40
0,0000000

4000 4045 §,00800004000-4046—————0-0005005400540— 87— oo

0,00000004000 .31 31 £+00000004000 31 32 3,00000604005 31 33 1, 350000000 31 34 0,00000004000 31 35
0.0000000¢000 33_36 2.00000004000 31_37 9,0000000400.9-31 .38 —...0...3500054005 .31 39 0,00000004000 33 40
0,00000004000 :34 61 0,00500004000 51 42 3.00000004005 31 4¢3 9. 0500004006 31 44 0.00000004000 3 45
0,00000004000 .31 46 €,00000004000 31" 47
SCATTERING FROM GROUP 32 T T -
n4nn&nnnninnn_az_lz_______n+uuuuaaa:non_szgma______a,;ﬂannns:n0s~3a_3a__w___4.“~vonn #0035 32. 35 0,00000000000 32 36
0,00000004000 .32 37 0.00000004000 32 38 u.oooouonoooa 32 39 3600034000 32 45 0,00000004000 32 41
0,00000004000 32 42 3.0000000%000 32 43 ,00020004003 ¥2 44 2 J,ooo‘.gor 32 45 0,00000004000 32 46
ﬂ"ﬂﬂnﬂﬂﬂﬂ‘ﬂﬂﬂ 32 47 - e e = vt o et L e e e . . . J U,
SCATTERING FROM GRUVF 33
0,00000004000 33 33 0,00C6000+000 ‘33 34 £,00006004005 33 35 2, 2:000C+00C 33 36 0,0000000+000 33 37
0,00000004000 -33 38 6400000004000 33 39 6.00000679003 33 40 f, 360000000 33 41 0.00000004000 33 42
000000004000 . o £40008000#000 33 2400000000003 3345 ... oBy.3L00600000 33.46. . .. 0,00000009000 33..47 .. ...
SCATTERING FROM GROUP 34
0,0000000¢000 -3¢ 34 6.00000004000 34 35- 6400090004005 34 36 4. 36000:4006 34 37 0,0000000¢000 34 38 o
0,00000004000 :34 89 0400000004000 ‘34 40 1,8000000400) 34 41 5, 050000002 34 42 0,00000004000 34 43
0,0000p00¢000 (34 44 000000004000 34_45: 2400003002%000-34_46.... o . 24-0350005000--34. 47 . . Co . . .
SCATTERING FROM GROUP 35
0,00000004000 :35. 35 6,0006000+000 35 36 0,000000003 35 37 W, 3700904006 35 38 0,00000004000 35 39
0,00000004000. 3% 40 3400000004000 35 41 6,00030054003 35 42 f. 520000005 35 43 0,0000000+000 35 44
0,0000000€000 35 45 = 0,00000004000 35 46 _ n,uawuuowng L T O O
SCATTERING FROM GROUP 36
0,00000004000 :3¢ 36 400000004000 36 37 2,00030004009 36 38 2. 20000005 36 39 0,00000000000 36 40
0,00000004000 :3¢ 41 000000004000 36 42 000000674007 36 43- ¢ s:ooay‘no. 36 44 0,00000004000 36 45
- . 0.00000004000 36 47 . T
SCATTERING FROM GROUP 37
0 00050004000 37 -5 0,0020000+000- 37 38 2400060004003 37 39 5. 5500004006 37 4c 0,00000004000 37 41
0,00000004000 .37 42 $,00000004000 37 43 ,00000029005 37 44- 5. 200000000 37 45 0,00000004000 37 46
0,0000000¢000 32 42 — eam
SCATTERING FROM GRCUP 38
0,00000004000 3¢ 38 §.00000004000 38 39 6400006074003 38 40—”""”~w—"“__30612boo 38 41 0,0000000+000 38 42
0,00000004000 38 3 0400000004000 38 44 000036054003 38 45 he £00002¢000 3B 46 0,00000004000 38 47
SCATTERING FROM GROUP 39 o o B
0,00000004000 3§ 39 _ _£,0090000%000 3940 0.4000000£4005-39 41, 53000050000 -39 42— o —-0,00000004000 -39 43 .
0,00000004000 35 ¢4 0.C000000+000 39 45 §,0600C00¢000 39 46 300000009 39 47
SCATTERING FEQOM _GROUP 49 P
9,0080000%000 4G 4% 3,0000000%000 40 42 Gy 3000034006 40 43 0,0000000¢000 40 44

SCATYERING FROM GROUP 4%
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0,00000004000 42 41 0400000004000 41. 42 0400000024005 41 43 0.3060000%000 41 44 0,00000009000 41 45
0,00000004000 41 46 0,06000000+000 4142 .
SCATYERING FROM GROUP 42
0,00000004000 47 -42 $+00000004000 -42 43 0,00000004005 42 44 0,°000000¢000 42 45 0,00000004000 .42 46
0,00000004000 4% 47
SCATTERING -FROM -GROUP 43
'0,0000000¢000 '43 43 §.00000000000 43 44 0,0000000007 .43 45 043000000000 43-46 . __0,00000002000_43 47 ..
‘ SCATYERING FROM GROUP 44
.0,00000004000 44 44 0400000004000 44 43 0.,00000004000 -44 46 0,3000066%000 44 47
SCATYERING: FROM GROYP. 485
0,00000004000 45 45  0,0C00000+000 45 46 0,0000000000 45 47
‘ SCATTERING FROM GROUP .46
0,00000004000 -4 46 5.00000004000 46 47 ‘
) SCATTERING FROM GROUP 47
0,00000004000 47 47
TIME- SPENT IN ‘PROGRAM AREA INO,40 WAS 4,067+000SECONDS
TIME SPENT IN PROGRAM AREA :NO, 8 WAS__ 3.400°002SECQNDS —
JIME: SPENT IN PROGRAM_.AREA NO, 8 WAS. _3,200e002SECONDS
TIME SPENT [N PROGRAM AREA NO, A& WAS _ 2,900«002SECONDS
TIME: SPENT' [N PROGRAM .ARFA ND:, B WAS _-2,400=002SECONDS
TIME- SPENT IN PROGROM AREA :ND, B HAS _2,300=002SECONDS ~ R )
JIME SPENT  IN PAOGRAM AREA NO, 8 WAS' -2,000=002SECONDS
MATERIAL PU240 T
DISCRETE LEVEL SCATTERING - -
SCATTERING FROM GROUP 4
- 0,00000004000___4_ 3 £ 00000002000 12 0400000002005 13- 3020500004800 — 44— .-0,00.00000#000— 45—
0,0000000¢000 31 .6 §.0000000%000 & 7 5+0006000%00¢ 1 8 0, 030000000 L 9 0.,0000000%000 1 10 :
0,006000004000 .1 11 540000000000 1 12 0.00000054008 1 13 0, 3200006000 1 14 0,0000000+000 4 185
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0000004000 16 . 0400000004000 1 17 .0,0000000%009 1 18 04-060000¢000

0,0 i 119 0.0000000%000 .20
0,0000000¢000 .4 21 £43000000¢000 1 22 3,00000004003 1 23 6. 0C0000e000 1 24 0,00000004000 1 25
0,00000004000 4 26 £+00600004000 3 27 e 0,0006009+008 1 28 n' 36000540001 29 0,0000500+000
0,00000004000 1 331 $.C000000%000 1 32 0400000004009 ¢ 33 050006000 134 0,00000004000 4 35
0,00000004000 .1 36 €e00¢0000%000 L 37 0,0000000%003 1 38 0.“000000*000 139 0,0000000+000 % 40
QLQDOQDQH‘QQU._i 41 ... .C.0000000%000 1 42 0,00000024005 1 43 __4p_ﬂ~noo£Aonn__1_44__.“___o,nnononosnon__1_45___—____

0,00000004000 4 46 0.+0000000%000 1 47

SCATYERING FROM GROUP 2

0,00000004000 ‘2 2 0400000004000 2 -3 J,0000000%00; 2 4 5. 300000000, 2 5 0,0000000+000 2 6.
0,00000004000. % _2. .. .. _.0000000e000 2 8 +&iu&&0&_30a__2__2_______ﬂ,_ﬂaﬂOG#&G&&——Z—t&——————-D10300Gﬁoﬁnﬂiu—z—ti————————
0,00000004000 2 12 $400000004000 2 13 0,00000004000 2 .14 f. 0000004000 2 45 0,0000000+000 2 16.
0,0000000+000 2 87 6,00000004000 2 18 0,00000024009 2 19 N, 000000%000 2 20 0,00000004000 2 231
0,0000000000 -2 22 £.0000000e000 2 23 £e00000004000 2 24 10500008000 2 25 n'nnnnenggnpn 2.25
0,00000004000 ‘2 27 3400200004000 2 28 5,00050004000 2 29 0, 060000+000 2 30 0,00000004000 2 31
0,0000000¢000 2 32 $+0060000%000 2 33 0,00000000000 2 34 9, 500030000 2 85 -0,00000004000 2 36
ﬂ4ﬂllnﬂﬁﬂiﬂﬂﬂ_;1—11———-———£+ﬂﬂﬂnnnn£n&n——Z—JB_____——&+&&0&&&11&03+;2—32———————31—Jv£38918Oﬂw~2—43—— 5004 :
0,00000004000 2 42 5400000004000 2 43 0400000004000 2 44 Gy 350000#00G 2 45 0,0000000#4000 2 46
0,0000000¢000 ‘2 47 3 )

SCATTERING FROM GROUP 3
n+nnnnnnn1nnn__Jk_;L_______afaaaaoooaoon__J~ﬁ4_______n,4nsAnnssnnem—s——s———-—-sxr 25005000803

0,00000004000 '3 8 Ce0030000%000 3 9 0,0000062¢008 3 10 G, 000000000 I 41 0,00000000000 3 12

n 0000000000 3 13 a.OOOOOOO‘OOO 3 14 04 ooooooetoon 3 5 5, 04000Ce000 3 16 0,0000000¢000 S 17
318 002000 9 : —— 5000040003210, 000060040

o 00000004000 Y 23 c oooooooooon 3. 24 0, oaoauoooooo 3 25 3, £0000Qe000 3 26 0,00000004000 3 27

0,00000004000 ¥ 28 GeG000000%000 3I-29 - 0,0000000%003 3 30 Ge.060000¢000 3 31: 0,0000000+000 3 32

0,00000004000 .3 33  2,00000004000 3 34  0,0000000e00g 335 o 3p

0,00000004000 3 38 0400000002000 3 39 0,0000000%000 3 40 0. 0560000000 3 &1 0,0000000#000 I 42

0,00000004000 3 43 0060600004000 3 44 8400060004000 3 5 0,°0600006000 3 46 .0,00000000000 3 47
SCATTERING FROM GROUP .4 ' ‘

n+nnnnnnngnnn_nj__ﬁ_______4uxﬁﬂnonntnna__1__1_____n~nfnnannnnsnne__A__a_______af—avooooason——l——l———————aranonenanuao——4—~e————————

0,0000000¢000 -4 -9 0,00000004000 4 10 0,00000004000. ‘4 11 "0000Q0*000 4 42 0,00000004000 4 13
0,0000000¢000 4 4 6,00000004000 ¢ 15 040000000%000 4 16 ..uuaoqooooo 447 0,00000004000 -4 18
n.nnunnnnonnn 4 19 0,00000004000 4 20 0,0000000240008 4 2% n' 1500056000 422 g'nngnene.nng 4-23
0,00000004000 -4 24 0 0000000*000 4 28 0,0000000%000 ‘¢ 26 G+ 0000000000 & 27 0,0000000#000 & 28
0,00000004000 4 29 3400000004000 4 30 0.0000000‘000 4 31 Go 0000000000 & 32 0,0000000%000 4 33
-&+&nnnnnn£nnﬂ_;i_ls.__-_“__54Cﬂﬂnon04300__4_35;______4Lra&0&&033009——4535—_f___—J}r;090Qf&4990_"4—31-______013443439-004——4—38—————————
0,00000004000 -4 39 Ge00000004000 4 40 000000004000 4 41 6o 00600000000 4 42 ‘0,00000004000 4 43
0,00000004000 4 44 0400000004000 4 4% 0,00000004000. 4 46 8,100000C%000 ¢&-47

SCATTERING FROM GROUP 5

0,000000040060 5 40 0400000004000 3 1y 0,0800000%008 % 12 o.-onoooc¢ooo s~i3< 03 ooonuoo»ooo 8 14
o 00000004000 § ss o onooooooooo 5 16 u ouoonouoooo s 17 q.=oooooooooo 8 48 »o ooonoOoonoo ‘5 19
u 00000004000 9 zs o.oooouoo‘ooo 5 26 o noooooo.ooo s 27 5.10000000000 5 28 o ooooonoooon s 29
o.oouoooooooo % 30 0+G000000*000 3 31 O oonoooooooo -9 32. o.foeuoqooooo S 33 -o ooooooooooo 5 .34
|lln“ﬂnnn°!nn" 8 35 u.”"(} A 00000 . 37 J+—-0500060 - 38 . _a. 0008800 8 30
0,0000000¢000 5 40 O ooooooooooo 5 41 0.00000000000 % 42 0,.0000000000 5 43 :o.oounuoo-oooA-s 44
0,0000000¢000 5 45 o.oooounooono 5 46 0400000009000 S 47 '
SCATTERING FROM GROUP ' ¢ .

0,0000000e000 & 6 0400000000000 6 7 - 0400000004000 4 8 n';gggenn.nnn P §____f__°;ggoga33,334__‘_*3_____A;P
0,00000006000 -€.41: 0400000004000 6 12 N ouonooooooo 6 13 G,.060000000 6 14 0,00000004000 & 35
0,00000004¢000 6 36 0400000004000 6 17 0,0000000%000 6 18 0,-0000000000 6 19 0,0000000¢000 & 20
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0,00000004000 11 4%

0,0000000¢000 13 46

LeCCOO0004000 11 42
0400000004000 11. 47

0,0000000%003

11 43

8010500034000 11 44

0,00000000000 11 45

0,0000000¢000 & 21 0400000004000 6 22: 0,00000020000 6 23. 6,°00000C+000 6 24 ‘050000000000 -6 2%
0,00000004000 & 26 0+00000004000 6 27 0,0000000%000 6 28 Ue 000000000 6 .29 0,00000004000 <6 30
0.,0000000¢000 ¢ 34 0,0000000+0800 6 32 0,00000004005 & 33 0, 0500000000 6 34 0,00005004000 6 35
-0,00000004000 & 36 0400000004000 6 37 000000004000 6 38 0,°0000004000 6 39 0,0000000¢000 :6- 40
0,00000004000 € 41 400000004000 6 42 0,00006004000 6 43 070000609000 6 44 ‘0,00000002000 6 45
0,00000004000 £ 46 0,0000000000 6 47

SCATTERING PROM GROUP 7
6,00000004000 7 7 1,1503936=002 7 8 0,00000060%005 7 9 3,18164060001 7 10 1,9075118-001 ‘7 11
0,00000004000 '7 &2 1.0679856%004 7 13 1,0747640200¢ 7 14 5,7844020w002 7 15 2,9323194+002 7 16
0,00000004000 ‘2 £7 £,00000004000 7 18 000000000000 2 49 0, 65000000007 20 04000050000
0,00000004000 7 22 €+0000000¢000 7 23 Ce0000000%000 7 24 £.0:0000004000 7 25 0,00000004000 7 26
0,0000000¢000 7 27 C.00000004000 7 28 C+0090002%000 7 29 0. 030000000 7 30 0,00000004000 7 3%
p.00000004000 ‘7 X2 £.00000002000 7 33 0000000320057 34 8+-0000004000—2-35 0--00008004000—71—-36
0,0000000¢000 ‘7 37 6400000004000 7 38 O ounoooo‘ooo 739 8, 900000-000 7 40 0,00000004000 7 41
0,00000004000 7 42 GeC0000004000 7 43 £40000000400% 7 44 0,-0000004000 745 0,00000004000 7 46
0,0000000¢000 ‘7 42

SCATTERING PROM ‘GROUP 8
6,7385401e002 & 8 '8,4482669+002 8 9 1.0097187-001 -8 10 3, 4470252-001 8 41 - 4,2195360-001 8 12
.2,70605800001 2 33 7,05285094=002 8 14 0,000006000000 8 45 3.1110239%003 8- 46 ‘2,4808280+002 8 17
1.43221648002 & 48 7.4890201=003 8 19 3,6094637=003 A 20 1.46274402003 821 5,24097230004- 8 22
3,54249880004 & 23 2,5047998=004 8 24 1,79260832004 8 25 1.301!3@0-004 8 26 0,00000004000 8 27
0,00000004000 :& 28 G.0000000%000 8 29 040009000%000 8 30 8000000000 8 31 0,00000004000 8 32
0,0000000¢000 £ 33 0400000004000 8 34 00000000007 8 35 n 10500054000 836 0,00005004000 —8-37
0,0000000¢000 & 38 60000000000 8 39 0,00000004000 8 40 3. 360000000 8 41 ‘0,00000004000 8 42
0,00000004000 @ 43 0+0000000%000 B8 44 0,00000004000 8 45 0, 00000C*000 B 46 0,00000000000 8 47

o A SCATTERING PROM GROUP o
2,64320780001 9 9 1,5244279=003 9 10 9,9350575=002 9 41 1.2343134=004 9 42 3,9332470=002 8 13
1,19309950001 5 14 1,2574717+001 9 15 7.66597942002 9 16 4,6074953¢002 9 7 '2,7274545002 9 18
1,602078%¢002 'S 19 9.3084231°003 9 20 4,8620534003 9 21. 0,:05000G%000 9 22 0,000000000060 9 23
0,0000000¢000. 524 ;,Lmagggggoon__a_zs.______4,434 9 26 o, 0500804000 »
0,00000004000 '§ 29 €4G050000¢000 9 30 0400000004000 9 31 0, 00000C%000 9 32 0,00000004000 9 33
0,00000004000 ¢ 34 G+00900004000 9 35 3,00000004000 9 36 D,°00800000000 9 37 0,00000004000 9 38
9 : : 4H—91906vA909——9—43———————0r0000&30‘0&0——3—43————————

0,00000004000 5 44 €+0000000%000 9 49 0400000004000 9 46 0,-0000004000 9 47

SCATTERING PROM_GROUP {g
43,69992568001 10 10 2,24521%6001 10 1% 2,4803068002 10 12 '7,3638266%002 10 13 8,5779697+002 10 14
5,51604180002 10 45 —2,.0094912%002 10 16 0,00800004008 40 47 54-:0000604000-40-48 0000000000040 40
0,00000004000 10 20 5,9748386°004 10 24 3,9330377¢003 {0° 22. 2,3814446e003 10 23 1, 4444192-003 10 24
8,7608452¢004 10 25 5,3137241-004 10 26 342220346004 40 27 1,9548087+004 10 28 1,1856317=004 40 29
0,00000004000 1C 30 600000004000 40 34 0,00p0000200p 40 32 0+ 0600554000—10-33 0,00000002000 1034
0,00000004000 10 35 5400000000000 10 36 0400000004000 10 37 ..'000000'000 10 38 0.0000g00t000 10 39
0,0000000+000 10 40 0,C0000004000 10 4% £,0000000%000 10 42: 0,°0000004000 10 43 0,000006004000 10 44
0,00000004000 40 4% £0000000+000 10 486 0400000002000 4042

SCATTERING FROM GROUP 14
4,7654007+001 11 31 3,2562679=004 14 12 3,30624892002 11 13 1.257;736-002 14 14 0,00000000000 13 15
3,04123469002 11 16 ‘247490207002 11 17 1.,6728846=002 11 18 9,88416652003 11: 49 4,9922178=003 11 20
2.,17334048003 11 23 8,6883442004 31 22 1,00263292004 11 23 8.-0000804000—14 24 0,0000000400044 25
0,0000000000 11 26 £40000000¢000 .11 27 04 00000000000 11 28 r, 0ﬂ00000000 11 29 0,00000004000 11 30
0,00000004000 13 31 2.00200004000 11 32 0,00000004000 1 ©0£0000#000 13. 34 0,00000004000 43 35
.n+nnnnnnninnn~1x_se_____~_94nnaoosnnooo_xx_sz______ﬁafanoonncsnoe-44—sa__n__-ar‘aeosesnseo—*t—ss__- —0,00000004000—44 46—
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SCATTERING PROM GROUP {2

1,0622666%002 12 16
0,00000004000 12 2% ;
1,48221062004. 1226 i _._

6,12913735001 12 §2 9.6793528'001 12 13
0,0000000¢000 12 17 0,00000004000 12 18
_n_O_O__D_MLD 4000 12 22 ~ 5,3554007=004.12.23

6,3997251=002 12 14
04 0000000‘000 12 19

2. 6982406ﬂ002 12 35

S. 330006¢000 12 2§
44375;3:904"12 - T

0,0000000+000 t2 27 0460000004000 12 28 a.ouooooooabq 12 29 i, 420000000 12 3¢ 0,0000000%000 12 3%
0,00000004000 .22 32 $40000000%000 12 33 0400060024008 12 34 e.»ouuunnﬁona 12 35 0,00000004000 32 36
0,00000004000 12 37 0, 60000000000 12 38 5400000000005 32 39 0.4-3500002000--42 45 0.,00000002000-12-44———
0,0000000¢000 32 62 0,0000000¢000 12 43 3,00000600000 12 44 D, 0500004000 12 45 0,0000000¢000 312 46

0,0000000+000 .12 .47

- "SCATTERING FROM GROUP {3

Lﬂuﬁhmn_l._u___uaﬁas;mamu_ ---B,945859342002-43 45— .9,5335027+003-13- 16~ 1442084672002 24317 ———
8,64485688003 13 48 8.3376092-003 13 19 0,0000000#000 13 20 0.'uﬁ000“*000 13 21 0,0000000¢000 13 22
0,00000004000 13 23 0o 0000000%000 13 24 J,0000002%000 13 25 4, 150000000 13 26 0,0000000¢000 13 27
20000004000 43.29 . 4+0&o&&uaiuua—%s_sﬂ_-u._-—wewmvLoeeetea@-xs—sin—_m—ﬁ;uranooanetanu_¢;~sz________
0-00000006000:13 33 O.COOOOOO*OOO 13- 34 0400000024009 13 35 0o -35000C¢000 13- 36 0,00000004000 13 37
0,00000004000 $3 38 0¢00000004000 13 39 5,0000C05%003 13 40 n. 0“0000#000 13 41 06,0000000%000 33 42

000000002000 13 44 0405000002005 .43 .45

2l 36000040.00-13-06- 000000002000 4387 m

0,00000004000 £3 43
SCATTERING ‘FROM GROUP ¢4

4n9552440 001'14 15
3:8101!68'003 14 20
v 14 25
0 0000300‘000 14 3¢

3.5472385002 14 17 0,00000004000 14 18
1..13982812003 14 22 5,2588448~004 14 23
rr32000 320091427 e 040.00000020080-.44-28 -
20000C«000 14 32 0,0000000¢000 14 33

4,85449258001 14 14
2,22623189003 14 %9
34&1211&LJHEL4__21__

0,00000004000 14 29

9, 2114204'002 14 16

2.1’50120'003 14 21
0,00007006003 314 26

..OJO“‘J“‘UOJ 14 31 Fe

0.0000000*000 14 34 5.0000000‘000 14 35 0400000024007 14 36 f, 36000C¢000 14 37 0,0000000+000 14 38
0,0000000+000 14 39 0, 0000000000 14 40 0,00000602000 14 a1 _-FmaJuoaeiono 13m42____m_£.njnngﬂognnnm4s__ —e—
0,00000004000 14 44 0540000000%000 14 45 0400065654000 14 46 “e 5500004000 14 47

SCATIERING FRQOM GROVUP 45 - [P
3,3553185#001..¢5 35 5,9856585=001-15 16 3.07544752002 15 17 4,85659052002 15 18 2,30340227002 35 19
0,0000000¢000 ¢85 :20 0400000000000 35 24: 0,0080000003 45.22 ,W”T_v_ogov.gowh 23 e (.4 0.00-000 04000 45 24—

0,0000000¢4000 45 25
0,0000000¢000 1% .30
0,00000004000 ¢9 35
0,00000004000 15 40
0,0000000¢000 45 45

3G0003%900 15 28
'000005%000 15 33
L,nna«.govﬂqs 38

020002000 15 43

0,£0000004000 15 26
0400000004000 45 31
0+50800004000.15 36
G:0000000000. 45 41
0400000004000 15 46 -

0,00000604000 15 27 . fie
0e0000500%00C 15 32. 5
n'nnnmnnnannqigq 27 Gee
£,00000C3¢000 15 42 6y
0,00000G0%008 15 47

0,00000004000 15 29

0,00000004000 15 34
0400880000000 4539

0,0000000+4000 .45 44

SCAYTERING '‘FROM GROVP 46

1,58864765e001 $€ ¢6 6,9647464-00¢8 14 317 4,0859539=002 36 18 9,7290095=2003314 49 2,4140469=2002 36 20

1,48031000002 .2€ 21 8,7493069~003 16 22 049000000003 16 23 0,7050000¢000 18 24 0,0000000%000 $6. 25
0,00000004000 .1¢ 26 6400000009000 16 27 0,000G0004000 16 28 G, 00000C*000 16 29 0,0000000%000 .46 30

004000 1€ 3% n 00000004000 16 32 0400056002000 36 33 3 e—00-0.0-0-0¢0-00 16 34 04-00.000002000-46-35
0,0000000+000 ¢ 36 o 6000000‘000 16 37. «.00000009003 16 38 i 200000000 16 39 0,0000000#000 16 40
0,00000004000 1¢ 43 6+0000000%000 16 42 0.000000%00; 16 43 04.05000C%000 16 44 0,00000004000 46 45

0,00000004000 16 46 000000004000 16 42

SCATTERING FROM GROUP g7

0,00000004000 17 47 5,7406044%004°17 18. 2,0985546=001 17 19 6, 0000004000 17 20 0,00000004000 17 21
2,49622238004 17 22 6,88835012003 17 2% 4,1180244=003 17 24 2.45399822003 17 25 1,4%022797003 17 26
8,51276768004 {7 27 4,9426428004.47 28 2,84543232004 47 29 1., 7078647e504-212-30 1035696000447 3¢
8,00000004000 {7 32 040000000%000 17 33 0,00000004009 17 34 0,°290000#000 17 35 0,00000004000 $7° 36
o oooouoo¢ooo 17 37 17 38 17 3% 17 49 o oouoooooooo 17

0.00000000000

17

47

§,0000000+000°

0 OOOGOOD’ODu

Go‘OGOOOG‘OUO

-
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000004000 1€

SCATTERING FROM GROUP 8

0,00 16 2,6859346=003 18 19 3,4284414»00¢ 38 20 0.20000004000 4824 00000400000 38 22
0,00000004000 1€ 23 3.0000000%000 18 24 0.,0000000%009. 18 25 4. .000000%000 18 26 0,0000000%000 $8 27
0,00000004000 L€ 28 0.0000000%000 18 29 0,000000c%000 48 30 3, 000000000 16 31 0,0000800000 38 32
_JQQ&nnnﬂ_nnn_l__ll_-“___4.$nﬂnnnnqnnnﬁxs_sa 0,00000004000 18_35 a nrnnnn-caa_;8_36___“___£1££noaﬁnﬁn03-;8_31________
0,00000004000 .58 38 9.30~0Q000000 18 39 2,0000000¢007 48 4§ 9, 00000C*000 18 41 0,0000000*000 48 42
n.ouoouoo¢ooo 18 43 £,00C0000%000 18 44 0,0000000¢00¢ 18 45 Gy 05000Ce000 18 46 0.00000000000 18 47

SCATTERING FROM GROUP 49

Q;nnnannninma_xi_xz____m_4.3551055_on2_12.2n_______z+5n4Ann9_ua;_;smzimn___m_4 11212°’=901w49»22u-<"—"01&000@00*000~49~23n——- ------ —
0,00000004000 15 24 £.00600004000 19 25 0.0000000%005 19 26 0.7“'00060000 19 27 0,0000000%000 19 28
0,00000004000 15 29 0+0000000+000 19 30 0,00000004000 19 31 0,:630000%000 19 32- 0,00000004000 19 33

¥ g +L0200004000.- 39 38 n_nnernnnontza 19 -36. ht '-Mnnng,.c_gg _19~37,_.w-.orwmogtu&4”&.~.__-__..
0,00000004000 16 39 ,.coougon-ono 19 490 0.0000000*006 19 41. Boo OJOOO’OOOO 19 42 0,00000004000 §49 43
0,00000004000 ¢§ 44 8,0000000%000 19 45 0,0000000%009. 49 46 0.:020006000 19 47

SCATTERING FROM GROUP 27

0,00000004000 20 20 0,C0G00000¢000 20 29 3.444R275002 2022 9, 6797803802-20--23 . .-.-4,1144955e002..20 24— ...
1,68392418003 20 25 0.,0000000%000 20 26 0,0000060%000 20 27 c.-aeoupo«boo 20 28 6,0000000+000 20 29
0,0000000¢000 .20 30 #+0000000¢000 20 34 0,00000C2%00¢ 20 32 e 000000®000 20 33 0,0000000%000 20 34
0,00000004000 0000000200020 36 9,0000000e00p 20.37 2, 0800050000-20-38 ———_—0,00000004000-20-30———
0,0000000¢000 20 40 0 0000000'000 20 4% Gy OUUGOOJODOQ 20 42. 0,°065000C€000.20 43 0,0000000+000 20 44
0,0000000¢000 20 45 0,0000000%000 20 46 0.00000030000 20 47

o

SCATTERING FROM GROUP 24

-0000054000_24. 24 1,9619420%002.24-25 ...

SCATTERING FROM GROUP 25

0,00000004000 23 24 5,0000000+000 21 22' 4,0000000005 21 23 a
6,85087809003 21 26 2,95061372003 21 27 1,2152844°003 21 28 £,°,000000+000 21 29 0,0000000+000 21 3¢
0,0000000¢000 29 33 5,0000000%000 -21. 32 0,0000002+000 21 33 0,°0000004000 21. 34 0,0000000+000 21 35
0,00000004000 24 36 ¢, 00000004000 21 37 ,00000004000 .21 38 0. 0800052000 31_39___,_"__o,nngnoagmuao_@;_Ao SRS
0,00000004000:21 41 3+00000004000 21 42 6400000004009 21 43 0.-.30000C¢000 21 44 0,00000004000 21 45
8,00000004000 ‘21 46 ‘0,0000000%000 2% 47 !
SCATTERING FROM GROUP 22
0,00000004000 22 22 5-ﬁﬂnoﬁnnoﬂnn 22 23 .a,aanann.;nnamzz_zs_______«;,-,;aaousooouaa_zsn.ﬁ ..... 0400000002000~ 22.26 e —_
0,0000000¢000 -22 27 1,7581044=004 22 28 . 6,1966691%004 22 29 1,83900082004 22 30 1,1110435-004 22 31
0,0000000¢000 22 32 G+G0COO00*000 22 33 v D 0005"000000 22 34- 0, -07:0005¢000 22 35 0.0000000%000 22 36
0,00000004000 22 37 §+-00650004000 22 38 2 nwug%_g.a_ 39__‘___._,3_' —0'00&-—0004}»22“41:—---—-————91-00&0000*000-—22— 49—
0,0000000¢000 ‘22 42 0,60000004000 22 43 0,0000000¢000 22 44 ‘000005000 22 45 0,00000004000 22 46
0,0000000000 :22 47
SCATTERING FROM GROVUP 23 . _

-0,0000000¢000 23 23 0,£000000+000 23 24 n'nn9nnnnongg.gl_gi_______gr"gggo5@@9og 23 260 —0.,0000000¢000--23-27——-- e
.0,0000000+000 23 28 6+0000000%000 23 29 3,0000000¢000 23 30 0.706000C000 23 31 0,0000000+000 23 32
0,00000004000 23 33 0.0000000%000 23 34 2400p0060%00¢ 23 35: n. 060005000 23 36 0,0000000%000 23 37
0,0000000000 23 38 $,0000000+000 2339 2,00800024003-.23 48 Q. vvgggv.ogg_.gs__u____..mg.'n,nggqoo.gm_.gs._42__..__*.-..._.
0,00000004000 23 43 £+00000004000 23 44 . G 0000000‘000 23 45 0., 0000004000 23 46 0,00000004000 23 47

' SCATYERING PAOM BROVR 24— o e o S
0,0000000+000 24 24 £4¢00000004000 24 25 £0000000%000 24 26 u.-ucooaﬂoooo 24 27 .0,0000000¢000 24 28
0,00000006000 24 29 2,00000004000.24 30 2+0085000¢005-24-31 3500024000--24.-32—————0,00000004000-24-33-- — ——
0,00000004000 -24 34- C.UOUOOUU*OOO 24 3% 6,000000C+000 24 36 100000Ce000 24 37 0,00000004000 24 38
0,00000004000 ‘24 39 0400000004000 24 40 0,0000000400C 24 41 0. 060002000 29 42 0,0000000%000 24 43
0,00000004000 24 44 0, 00000004000--24_48- 8 nnnnnnvqogg_24_45_______gr~ggoog 0002647 . -
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0.00000004000 "

25

0.0000000‘000‘25

26 OoOUODUOQ‘OOD 25 27 0,:060000%060 25 28 0,0000800%000 25 29

-30 t@ov—a§~42———————4h—4mwoﬂe¢eoe—25 33— 040000000
0 00000004000 29 35 c 00000000000‘25‘86 o, 0000000005 25 37 ~04000C4000 25 38 0,00000004000 25 39
0,00000004000 :2% 40 0000000004000 ‘25 44. 0,0000000%003 25 42 o. 3500004000 25 43. 0,00000004000 25 44
0,00000004000 28 45 2400000002000 25 44. n_nnnnnnn.nng.as 47

SCATTERING /FROM GROUP .26

0,00000004000 26 26 8,00000004000.:26- 27 3 0000009‘000 26 28 .a000000t000 26 29 0,0000800¢000 26 -30
0,00000004000 .26 31 0400000004000 26 32° 0,0000000%00p 26 33 £,-300000%000 26. 34 0,00000004000 26 35
0,0000000¢000 26 36 1000800200 _,£4jﬂ££ﬁ0,lﬂo 26_1a_______a._343309:030_26-31-—_-——$10nonnno,aao-26—40————————
0,00000004000 26 -41 o.ouooouooooo 26 42 £.0000000%000. 26 43 0.20000000000 26 44 0,0000000%000 26 45
0,00000004000 :26 46 oooooooﬁooo 26 47

0,0000000€000 27 32

G,0000000¢000 27 37

SCATTERING FROM GROUP 27

n;nnnnnnninnn_zz_zz_______n*ﬂnnnnnn:nnn_az_za_______,.aoau&u&gaa,_zz 2V - 3500004000-22.35 0, 00008004000-27-33
$40000000%000 .27 33. 240000000+000 27 34 Go- ooooo«eo; 27 35 0,0000000%000 27 36
04€0C00004000 27 38. 040000000000 27 39 iy $200004000 27 4§ 0,0000000¢000 27 44

272°43  __ 0,3000000003 27 44 v 250850000027 45 000008002000 27 46

0,0000000¢000 27 -47

0,00000004000 26 28

0,00000004000 28 38
0,00000004000 28 43

SCATYERING FROM .GROUR 28

6.0000000000 28 29 0.0000000%005 28 3¢ %,.06000G000 28 31 0,0000000¢000 ‘28 32
C0000004000-28 34  0,.00000034000- 2885 o %&0&v0009—23-36~—~w«—m070000099‘00&—2&—37————————

0,0000000%000 28 39 3,00000009005 28 49 & 'ﬁUUUOu‘OUU 28 41 0,00000004000 28 42.

Ce00000004000 28 44 $40603060¢000 28 45. 13300004000 28 46 0,00000004000 28 47

0,00000004000 26 29

(,0000000000 29

SCATTERING FROM -GROUP 29

0,00000004000 .2 34
0,00000004000:29 39

0.0000000'000 29
+00000004000 29

30 0,0000000008 29 31 . . 3..3000004000-29-32 . —.0,00000004000-29 33
38 2,0000000000; 29 36 iy . 00000“*000 29 37 0,0000000¢000 ‘29 38

40 £e0000060¢00g 29 44 g, 360000005 29 42 0,0000000000 29 43

48 .3 faAOQOn#tﬁov—zi—Atwm_v_—é,—B 00-004000-.29-47

SCATTERING FROM GROUP 39

0,00000004000

0,00000004000 30 35
0,00000004000 30 ¢

30

0,0000000¢000 -30 45

30 G.00000004000 ‘30 31 0400003024005 30 32 a..oaoodeoooo 30 33 'o.nooobno~0001so 34
0.6000000*000 30 36 3,0000602%005 30 37 ‘0000006000 30 38 0,00000004000 30 39
43———-———3+&300OanianléﬂLii——n———-eru&&&U 2009. 30.42__"-__-1ﬂ_asnouc‘onavsa 43___.——-a.£nooaneAono—saqup———————

G.0000000%000 30 46 8,0000000¢000 30 47

SCAYTERING ‘FROM .GROUP 34

0,0000000¢000 -3% -31

0,00000004000_3
0,00000004000 .31 43
0,00000004000 31 46

§,0000000¢000 31. 32 7,0000006%005 31 33 9¢0050%000 31 34 0,0000000¢000 3L 35

L-&b———————&vﬂ090@00‘@0£—31—31———————*1@40@00300De—Si—Ssm_——~——wv—G&G&&v‘999~31—39——-————&TOOGGGGG‘GGO—G%—40————————
£40000000%000 31 42 0,00000004008 31 43 . 20000004000 34 44 0,0000000+000 3L 43
0:00000004000 -31° 47

SCATTERING FROM .GROVP 32

0,0000000¢000 32 32 0.0000000¢000 32 33 0.06000006003 32 34 51060000005.-32.35 0..00000004000 32 36
0,0000000¢000 .32 37 00060004000 32 38 06,0000000400) 32 3% 0,°000000*000 32 40 0,0000000¢000 32 41
0,00000004000 32 42 8400000004000 32 43 0000000004000 327 44 0.205000C*000 32 45 0,00000004000 32 46
0,0000000¢000 .32 47 '

SCATTERING FROM GROUP 33
0,0000000+000 33 33. 040000000%000 -33 34 0400060004005 33 35 6,5060000+600 33 36 0,0000800¢000 :33 37
0,0000000¢000 33 38 400000004000 :33 39 0400000004003 33 40 0,:0500004000 33 41 0,00000004000 -33 42
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0,00000004000 :33 43 6,C000000+000 -33 44 0.00060024000 33 45 . 0,:0000054000 33 46 0,0000000#000 .33 47

SCAYYERING FROM GROUP 34

0,00000004000 .34 ¥4 0400000004000 34 35 0,0000000¢003 34 36 D,.0000004000 34 37 - 0,00000004000 -34 38
0004000 34 39 0,00000004000 34 40 9,0000000003 34 41 0, 3300004000 34 42 0, 0000000400034 43—
0,0000000¢000 34 44. 6100000004000 34 45 0400000024000 34 46 2,:000000+000 34 47

SCAYTERING FAQM GROUP_38

0,00000004000 -3%5 35 C+00000004000 35 36 9,0000900%003 35 37 ~300000%000 35 38 0,00000004000 35 39.
-0.,00000004000 3% 40 . (,0000000+000 3544 2, nuonnnnsnng~3s_4z_m_____ar-a&oseo-ooo_as_As-______m,aoononoxaoo 38 44
.0,00000004000 :35 45 0.0000000¢000 35 46 0,0000000400¢c 35 47
SCATTERING FROM GROQP 38
0,0000000¢000 -3¢ 36 3400000004000 36 37 2,00000024007 .36 38 0,30000604500 36 39 8,00000004000 36 40
4000 36 41 g ) : 8 8 . 2300000400036 44— 9, 0050000400
0,00000004000 36 46 0460000004000 .36 47

SCAYTERING FROM GROUP 37

0,00000004000 37 37 £,00000004000 37 38 6,0000000¢007 37 39 0,50000000000 37 4G 0,00000004000 37 41
0,00000004000 . ‘ 000 37 43 . 0,00p000234005-37 44 5,.00006504000 37 45— 0, 0000000400037 46
.0,00000004000 .37 47

SCAYTERING FROM GROUP 38 .
.0,00000004000 3& 38 0,00000004000. 38 39 0,00000000005 38 40 8,3600000%000 38 41 0,00000004000 :38 42
0,00000006000 .38

_A3_*~____g+ﬂnnoonulann—3&_AA____———3¢££Oﬂ@@alnﬁa—s&—‘5———_——A}r;QQGGGQQGGO—Gﬂ—Jb———————010000040404&4a8—4¥——————~—
SCATTERING FROM GROYR ‘39

0,00000004000 35 39 6400000004000 39 40 0,00000004000 39 41 £, 0000004000 39 42 0,00000004000 :39 43
0,0000000¢000 35 44 6,60000004000 39 45 0,00000004000 ‘39 46 0,30000004000 ‘39 47 .

SCATTERING 'FROM GROUP 4¢

0,00000004000 .40 40 3400030000000 40 44 000000004005 4042 8000080000040 43— 0,00000004000-40-44—
0,0000000¢000 40 45 0400000004000 -40 46 0,0000000%000 40 47. ’ .

SCAYTERING. ‘FROM GROUP 43

0,00000004000 43 41 0400000004000 41 42. 0,0000000%000 -41 -43. 0,70000000000 41 44 0,00000004000 41 45
0,00000006000 4% -46 n nnnnnnnannn»41~47

SCATTERING-FROM -GROVUP 42

0,00000004000 42 42 500000004000 42 43 0400000009000 -42 44 0,0000000000 42 45 0,00000005000 :42 -46.
0,0000000+000 -43 47 - ' :

SCATTERING FROM GROUP 43

. SGATTERING PROM GROUP 44

0400000004000 ¢4 44 6400006009000 .44- 45 0,0000000%005 44 46 0,00000000000 ‘44- 47
‘ _ _SCATYGRING ‘PRON GROUP 45
0,00000006000 -45 43 6,000350004000.45 46 0,00000004000 4% 47

)
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SCATTERING FROM GROUP 46

0,00000004000 46 46 400000004000 46 47

-

e+ e SCATTERING..REQM _GROUP 47

-0,0000000+000 47 47

TIME SPENT IN PROGRAM AREA N3, 9 WAS 4,039¢000SECONDS

TINE SPENT IN PROGREM AREA NO,.8 WAS  7,000=003SECONDS

TIME SPENT IN PROGRAM AREA ND, 8 WAS 9.000-GOSSECONbS

STAT|STICA. SCATTERING

2,7263250%005 1 1

SCATTERING _FROM GROUP ¢

3.4822708-004 1 2 2,3288404°003 1 3 9,33241890003 1 4 2,4922483-002 1 5
3326909002 % 6 . 7,2833226%002 .4 7 9 00804315005 L -8B 8, 52563059002 49 8-;93458952002 42 f-mrm—m
7,58780808%002 1 11 5,9945620-002 112 4,4£680255¢002 1 13 3,18229R3=502 1 14 2,187622p~002 "4 15
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