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ABSTRACT

The decay power of fission products plays an important role in predicting the peak cladding temperature
during a loss-of-coolant accident (LOCA) and a loss-of-coolant experiment (LOCE) performed by the
Loss-of-Fluid Test (LOI~T) facility. To improve the accuracy of fission-product decay power calculation
by the summation method, the nuclear data library of fission products, esaluated by the author in 1974,
has been revised including the newly obtained decay data in Nucicar Data Sheets including 1977. The cor-
relations for estimating unknow n nuclear data of short-lised nuclides were also revised on the basis of new
experimental decay data. The decay power of fission products was calculated using the revised nuclear data
library. The calculated decay power agreed well with the recent experiments in the United States for the
thermcl neutron fission of235g,
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SUMMARY

The nuclear data library of fission products has been resised to improve the accuracy of sununation
calculations of fiwion-product decay power and to ese the results for the best-estimate analysis of a-

hypothesized 1.OCA in a light water reactor. The decoy power of fission products plays a key role in
calculating the fuel cladding temperature transient during a LOCA and a LOCE conducted at the i OF F
facility. Especially in the LOCE at LOFF, the accurate decay power is as important as the input data are tos

analytical models for evaluatmg the predictability of analytical models through comparing experimental
data with calculated results. Comparisons of calculated and experimental fission-product decay powers

235following thermal neutron irradiation of U are .epc.ted. Experimental results of Oak Ridge National
Laboratory (ORNL), Los Alamos Scientific Labaratory (LA5L), Intelcom Radiation Technology (IRT)
Corporation, and Unisersity of California, Berkeley (UCil) on fission-product decay power are used for
data qualification.

The fission-product nuclear data library has been updated to include the newly obtained decay da a in
Nuclear Data Sheets including 1977. Iission yield and deca) scheme data are those of .\ leek and Rider. A
library of nuclear data has been prepared for 1170 fission products, including the data for fission yields,
deca) schemes, half-lis es, decay energies, and neutron capture crow sections.

The unk nown nuclear data for short-lised nuchdes are estimated theoretically or statistically. The beta-
decay Q salues are obtained by using the semi-empirical mass formula of.\lyers and Suiatecki.

I he unknown beta-Jecay constant, A, of a nucleus was derised from its beta-decay Q salue by using the
empirical correlation between A and Q. The decay constant X was correlated to the Q salue for each of six-

cases by using the data of nuclides for which both A and Q are known. The data were fitted by a straight
line on a logarithm. logarithm plot. Nuclides were disided into six groups depending on the mass number
and the esen-odd character of neutrons and protons contained in the nucleus.s

Ileta- and yamma-deca) energies were estimated from the Q value of the nuclide by using the correla-

tions between (EpeQ) and Q and between (E /Q) and Q. These correlations were revised to include they
tendency that (E /Q) increases when Q increases. In the former esaluation, both (E /Q) and (E /Q) werep p y
tised at 0.29.

T he correlation between (E < Q) and Q was obtained by using the data of nuclides for which both Eyy
and Q were know n. The data were fitted by straight INes. The ratio (Ey/Q) is constant,0.3, for Q greater
than 0.5 NieV. llelow 0.5 NieV, the ratio (Ey/Q) was decreased to 0.133 because the transition to the
ground state of the daughter nuclide is predominant in this energy region.

The correlation between (Eg/Q) and Q was obtained as follows. Four nuclear lesels were assumed
betaeen ground lesels of mother and daughter nuclei.1he ratio (ESav/E max) of as erage beta-ray energy
to its masimum energy was calculated for each transition using the I ermi formula for allowed transitions.
Nearly one thousand combinations of transition probabilities were obtained for each Q salue satisfying the
ratio (Ey /Q). The ratio (Eg/Q) was calculated for each set of transition probabilities using the data of
transition probability and the ratio (ESas/ESmax) for each transition, and the results obtained were
aseraged with equal weight for all sets of transition probabilities. This procedure was repeated for other Q
salues, and the correlation between (EgiQ) and Q was obtained. The ratio (Eg/Q) increased with Q as
expected. The consistency between beta- and gamma-decay energies is expected by the present correlations

because the correlation between (Eg /Q) and Q was obtained from the correlation betu een (Ey/Q) and Q.*

Decay powers of fission products were calculated by the DCil AIN code using the resised nuclear data
235U, and the results were compared with the- library of fission products for the thermal neutron fission of

latest decay power experiments at ORNL,1 ASL, UCB, and IRT Corporation.
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The agreement between calculated and experimental results improves with irradiation time: - 1000 for
4the ORNI. experiment for 1,10, and 100-s irradiation; +4ro f or the LASI. experiment for 2 x 10 -s.

irradiation; and t 2Co for the IRT experiment for 1-day irradiation, except for IRT experiments hasing
longer cooling times than 103 s when the systematie error becomes larger in the measurement of gamma-

,

ray deca) power. The calculation agrees with the UCB experiment data for 22.35-h irradiation within the
4experiment uncertainty of + 3.4ro for cooling umes from 600 to 10 s. At shorter cooling times, the pre-

sent measurement accuracy is too low to compare with the summation calculation. For the 1-day irradia-
'

tion, the present results agree with the IRT experiment within one standard desiation,2r , for the coolingo

time range of I to 103 s which is important for the analysis of a I.OCA.

'I he present results agret beuer wi:h experimental results at coohng times less than 10 s than do the
calculated results using ENDF/Il-IV. This improsement is due mainly to the differences in the correlations

3for estimating unknow n decay data of short-lised nuclides. Between 10 and 10 s, the diff erences betw een
the two calculations are small, but the results calculated from ENDF/ll-IV agree better with experiments

%than do the results of the present calculation. The difference in the decay data of V has an important
contribution to the difference of two calculations for the cooling time from 10 to 103 . Abose 103 s,thes

present results are :maller than the e deulated results with ENDF/Il-IV and agree better with the
experiments, due to the decay energies of 1341and 142 .a in ENDF/B-IV being larger than the present1

evaluation based on the data of Nuclear Data Sheets.

Useful information can be obtained for the resision of the nuclear data library through the comparison
of calculated and experimental decay power of fission products with the use of sensitivity analysis of decay
power to the uncertainties of nuclear data of each fission-product nuclide. Accurate measurement of some
nuclear data may be recommended from the sensitisity analysis. The present resision of the fission-product

,,

nuclear data library improsed the agreement between calculated and experimental decay powers especially
at cooling times less than 10 s.
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NOMENCLATURE

*
A N1 ass numtur of a nue:eus

el Ratio of aserage thermal neutron cross section to 2200-m/s-neutron cross secnon
-

$ Suffix for beta particle or beta decay

Ep Beta-decay energy of a nuclide

li Aserage beta-particle energy for the beta decay from one lesel of mother nuclide to one lesel
Sas

of daughter nuclide

E N1aximum beta-particle energy for the beta deca) from one lesel of mother nuclide to one lesel6 max
of daughter nuclide

ECCS Emergency core cooling system

E Gamma-decay energy of a nuclidey

Ej Total sensible decay energy of a nuclide

*

F Fission rate

fA Transition probability for the decay A from one lesel of mother nuclide to one .es el of
" daughter nuclide

t .j Branching fraction for one decay of nuclide j to nuclide iy

F(t ) Decay power (N!eV/s) of fission products at cooling time t after infinite irradiation at
constant rate of I fission /s

f(t) Decay power (N1eV/s) at cooling time t after one fission

F(t,T) Decay power (N1eV/s) of fission products at cooling time t after irradiation for T at
constant rate of 13ssion/s

6 Neutron flux

6th Thermal neutron Oux for the neutron energy below 0.5 eV

ggi Production rate of nuclide i by unit neutron reaction of nuclide k

Y Suffix for gamma ray or gamma decay

i Suffix for nuclide i,

K Number of beta decays from m ather nuclide to les els of daughter nuclide

"

k Suffix for k-th beta decay from mother to daughter nuclide except for the use in ggi

LOCA Loss-of-coolant accident

bI ,

s



LOCL Loss-of-coolant experiment

i OFT Loss-of-nuid test

.

Aj L)ecay constant of nuclide i

Ni Accumulation (in unit of atoms)of nuclide i

P Decay power of fission products

P Operating power of a reactoro

PWR Pressurized water reactor

Q Energy diff erence between ground states of mother and daughter nuclides

R Ratio of E to ESay Smax

r Epit hermal index

RI Resonance integral

o Standard desiation

~

ej Cross section of nuclide i

T Irradiation time
-

t Cooling time

T Thermal neutron temperature (K)n

T g ,,2 Half-life

th Suffix for thermal neutron

yi Fission yield of fission-product nuclide i

2200 Suffix for 2200 m/s-neutron
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NUCLEAR DATA LIBRARY OF FISSION
PRODUCTS FOR DECAY POWER CALCULATION

.

I. INTRODUCTION
.

A reliable nuclear data library of fission products is indi<pensable for accurate calculation of fission-
product accumulation in the nuclear power reactors. The nuclear data library consists of half-lives, decay
schemes, decay energies, neutron reaction cross sections, and fission yields.

Accurate knowledge of fission-product accumulation during operation and following shutdewn of
power reactors is essential to many aspects of nuclear reactor safety, operation, and nuclear safeguards
considerations. Certain fission-product accumulations are important for accurate reactisity predictions
during fuel depletion, consersion, and burnup in nuclear reactor calculations.

The decay power of tission products is of great importance in the safety analysis of power reactors. The
loss-of-coolant accident (LOCA) is a major issue today concerning the use of ruelear power. The major
defense against a LOCA is the emergene) core cooling system (ECCS), and one of the significant con-
straints on the power rating of a nuclear power reactor is the maximum amount of energy the ECCS can
handle. Thus, accurate decay power data are important in esaluating how well the ECCS will work and in
calculating the consequences of a LOCA. The primary objectise of the 1 oss-of-Fluid Test (LOFT)
Experimental Program at the Idaho National Engineering Laboratory (INEL)is to preside experimental

~

and analytical data to esaluate the adequacy and to improse the analytical methods currently used to
predict the LOCA response of large pressurized water reactors (PWR). Therefore, the accurate decay
power data of fission products are important in the I OFT Experimental Program to assess the analytical

- models. Decay power also plays an important role in the design of spent-fuel containers and reprocessing
facilities.

The American Nuclear Society Draft Standard ANS 5.1 3 is widely used at present for the specification
of the decay power of fission products for the analysis of a LOCA. The ANS Draft Standard relies upon

2
o 0 for the first 103 s atter shutdown.the work of K. Shure ; uncertainties are estimated to be 20r . -40C

Therefore, the Code of Federal Regulations 3 requires that LOCA analysis for licensing purposes shall use
ANS 5.1 plus 20ro for the fission-product decay power. This requirement has been resiewed to be
excessisely consersatise and has promoted research to improse the accuracy of fission-product decay
pow er.

Since 1973, four new measurements of fission-product decay power were initiated in the United States:
(a) beta- and gamma-ray spectra measurement at Oak Ridge National Laboratory (ORNL)4, (b) a fast-
response calorimeter measurement at I os Alamos Scientific I aboratory (LASL)5,(e) a total absorption or

6nuclear calorimetric measurement at Intelcom Radiation Technology (IRT) Corporation , and (d) a
second, calorimetric measuren ent using different techniques at the Unisersity of California, llerkeley
(UCB)' These recent accurate measurements enable the examination of the accuracy of the summation
calculation c" decay r ower. The method consists of solsing ana'ytically the large set of ordinary differen-
tial equations that describe the production and decay of each nuclide. The summation calculation, hasing
the merit of sersatility, can predict the decay power with a mixture of fissionable isotopes with complicated
history, can predict the decay power including the neutron capture transformation of fission products, and

,

can also gise detailed isotopic insentories of fission products. The method of summation calculation is
essentially exact; howeser, many of the required nuclear data are imprecisely known. Theoretical or
statistical estimations are necessary for half-lises and decay energies of many short-lised nuclides.

~

Therefore, reliability of the fission-product nuclear data library for the summation calculation of decay
power should be examined by comparmg the summation calculation results with experimental data.

D777 peJJ/ s e



in the present report, the nuclear data 8 library of fission pioducts that were esaluated by the author at
the Japan Atomic Energy Research Institute (JAERI) has been resised including newly obtained decay
data in Nuclear Data Sheets 9 including 1977 and revising the correlations for estimating unknown nuclear
data of short-lised nuclides. The resised library has been prepared for 1170 fi<sion products, including the -

data for fission yields, decay schemes, half-lises, deca) ener.cies, and neutron capture cross sections.
Experiinental results from ORNI., l.ASI., IRT Corporation, and UCil on fission-product decay power are
used for data qualification. -

The prima > objectise of the present resision of the fission-product nuclear data library is to calculate
the decay power of fission products accurately by the summation method and to use the results for the
best-estimate analysis of a I.OCA. Howeser, other characteri. ties of fiwion products are also obtainable
by the sumtration method with additionalinformation for the weighting fune: ion for each nuclide.

.
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ll. NUCLEAR DATA LIBRARY OF FISSION PRODUCTS

8The nuclear data library of fission products has been resised for the summation calculation af the
,

decav power of fission products. A library of nuckar data has been prepared for 1170 fission products, of
which 113 are stable and the others are unstable. Table I summarizes the number of nuclides for which
data of sarious types are avadable.

TABLE I

FISSION PRODUCT LIBRARY: GENERAL CONTENTS

Number of Nuclide
__

Type, Comment

1170 Total number of nuclides in library

159 Stable nuclides

1011 Unstable nuclides

123 Excited state nuclides

392 Nuclides with known decay energies
.

619 Nuclides with estimated decay eneraies

- 689 Nuclides with known half-life

322 Nuclides with estimated half-life

1. NECESSARY NUCLEAR DATA FOR DECAY POWER CALCULATION

Buildup and decay of fission product nuclides in a nuclear reactor can be dr. scribed as:

dN
- + U D) "i *5j+i A j "j )dt i i

J

+{ g I C N ) + y$ F (1)
. kk+1k

where

atom number of nuclide iN; =

'
A -- decay constant of nuclide i

3

cr; neutron reaction cross section of nuclide i
-

4 - neutron flus ,
_

d .,) {. (3 : , ,
'#fj i production rate of nuclide i by the unit decay of nuclide j *

3



sk+i = production rate of nuclide i by the unit neutron reaction of nuclide k

yj - fission yield for nuclide i

fission rate. ,F =

The decay power of fission products can be calculated as the summation of the activities of all fission
product nuclides with the weight of decay energy of each nuclide ,

[ E A N (t) (2)P ft) = j j j
1

w here

decay power of fission productsP =

sensible decay energy of nuclide i.E; =

Therefore, the following nuclear data are necessary for each fission-product nuclide to calculate the decay
power of fission products by the summation method:

(1) Fission yields (y )

(2) Decay schemes (fj,i)

(3) Half-lives (Tl/2 = In 2/ A)

(4) Decay energies (E ) .

(5) Neutron reaction cross sections (or , g ( i).

Fission yield data are those of Meek and Rider Decay data such as decay schemes, half-lives, and10
9

decay energies base been updated including the newly obtained decay data in Nuclear Data Sheets
including 1977.

Bet.t- and gamma-ray energy release rates per disintegration are defined as

K .

E ,k (3)
.

1
P'b. =

1 k pav
k =1

K .

(Q. - E'm'N )
I

.

P (4)=g.
1 k 1 p ax

k =1

where n .

'f
b, -- beta-ray energy release rate per unit decay of .he i-th nuclide

~

^
gamma-ray energy release rate per unit decay oi be i-th nuclide g*

=gi ,

3e

number of beta rays with different t..ergies emitted from the i S 7K =

nuclide

4



iP branching fraction of the k-th beta ray of the i-th nuclideg

Qj Q salue of beta decay of the i-th nuclide
.

E ,k aserage and maximum energy of the k-th beta ray of the i-th nuclide.E nas

~ Neglect ofinternal consersion effects in ths Jerivation of Equations (3) and (4), which greatly simplify the
formula, only slightly affects the beta- and gamma-ray energy release rates since these effects decrease
rapidly as the photon energy increase.; over seseral hundred kev.

2. ESTIM ATION OF UNKNOWN DECAY DATA

The unknow n decay data for short-lis ed nuclides were estimated theoretically or statistically.

2.1 Q Value

Unknown Q salues for beta decays were obtained by using the semi-empirical mass formula of Niyers
and SwiateckilI w hich considers the shell effect.

2.2 Beta-Decay Constant

The beta-decay constant, A, was estimated from the beta-decay Q value for each nuclide. Although the
ecay constant depends essentially on the energies, spins, and parities of the lesels of the mother and'

~

daughter nuclei, these data are usually not know n for the nuclide whose decay constant is unknown. The
decay constart was then correlated to the Q value for each of six cases by using the data of nuclides for
w hich both A and Q svere know n. The data were fitted by a straight line on a logarithm-logarithm plot. The
resuhs are as folioss.~

odd A 1 115
log A = 6.5 log Q - 6.0 (5)

udd A > 115
log A = 6.7 log Q - 6.0 (6)

even A 1 115 (odd-odd)
log A = 8.4 iog 0 - 8.4 (7)

even A > 115 / odd-odd)
log A = 9.5 log 0 - 8.8 (8)

even A 5 115 (even-even)
log A = 4.5 log Q - 4.2 (9)

even A > 115 (even-even)
log A = 5.2 log Q - 4.4 (10)

The evaluatio is were divided at mass number of 115 to consider the dependence of the correlation on-

nuclides that a e close to the double-closed shell 132Sn. The results obtained do not vary much between the

tw o groups.
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Equations '9 through (10) are salid oaly on the as erage, and the indisidual decay constant estimated by
using the equaoons may have large errors since no direct relationship between the decay constant and Q
value for a nuclide is expected. Ilow es er, the decay power of fission products may be calculated accurately
by estimating unknown decay constants from Equatious (5) through (10) because many short-lived
nuclides contribute to the decay power at short times after fission. ,

2.3 Beta-and Gamma Ray Decay Energies

Unknown beta- and gamma-ray decay energies were estimated for each fission-product nuclide from its
~

beta-decay Q salue by using the correlations between (Ep/Q) and Q, and between (E /Q) and Q. Theey
correlations were resised to include the tendency that (Ep/Q) increases when Q increases. In the former
evaluation both (Ep/Q) and E /Q) were fixed at 0.29Ey

The correlation between (Ey/Q) and Q was obtained by using the data of nuclides for which both Ey
and Q were known. The data were fitted by straight lines as shown in Figure 1. In Figure I measured
values of Ey and y are aseraged for each 0.5-NieV interval of Q. The standard deviations of aseiaged
(Ey/Q) w ere so large that the data were fitted by straight lines freely drawn without the use ofleast-squares
analysis. The ratio (E /Q)is constant,0.3, for Q greater than i' 5 N1eV. The ratio (Ey/Q)i- decreased toy
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0.133 for Q less than 0.5 NteV since there are few levels between the ground states of mother and daughter
nuclides when Q is less than 0.5 NieV, and decays to the ground state of the daughter nuclide prevail. The
fraction of deca)s to the ground state of the daughter nuclide is 0.21 for nuclides with Q less than 0.5 NieV;
w hereas, the aserage fraction is 0.04 for all nuclides.

,

The correlation between (Ep/Q) and Q was obtained as follows. Four nuclear lesels were assumed at
,

energies of 0.0,0.3,0.6 and 1.0 times the Q value between the ground lesels of mother and daughter
nuclides (see Figure 2). The ratio (Epav/Epmax) of aserage beta-ray energy to its ma dmum energy was
calculated using the ierm; function for each transition between the lesels of mother and daughter nuclei
considering the Coulomb effect. Iloweser, the Coulomb effect was neglected for nuclides with Q salues
less than 0.5 N1eV since measured values of (Eg/Q) for Q values less than 0.5 \1eV are represented better
by the calculation without using the Coulomb effect. The measured values (E /Q) for the transitior.sg
between ground states of mother and daughter nuclides are compared with the calculations with and
without consideration of the Coulomb effect in Figure 3. In Figure 3, the experimental salues for Q values
less that 0.5 N!eV agree better with the calculation without consideration of the Coulomb effect. The ratio

(E6av/E6 max)is also dependent upon the atomic number Z; howeser, in the present analysis the atomic
number Z was fixed at 40 without changing it from nuclide to nuclide.

Nearly one thousand combinations of transition probabilities were obtained for each Q salue. Transi-
C n Figure 2 were changed from 0.0 to 1.0 with the increment of 0.01. Thetion probabilities fg and f i

fA
: 1.00

Mother
IB

0.6 O
IC

- 0.3 O.

fD

0.00
Daughter

# # avfC = 0 0, 0.01, 0.02, , 1.0 R=
fB = 0.0, 0.01, 0.02, , 0.5 * g max

fA = (E y /0)o - 0.6 fB - 0.3 fC
f o = 1.0 - (fA+IB+I)C

V y
.

(Eg 10)O = 0.4 fB Rg + 0.7 fC RC + 1.0 f o Ro

IN E L- A-11 750

I ig. 2 Auumed detay wheme, transition probabilities, and equation for (l g'Q).
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transition piobabi. >fA s determined for each combination of f g and fc from the consersat;on rule ofi i
gam ma-decay energy

fE \-

f =1 2 l - 0.6 f - 0.3
.C.

(11)
BA (Q / 0

.

The transition probability fg) was obtained from the consersation of transition probability

D" - A+fB + I l*f
C

If fa, f g, f , or fD was negatise, the obtained set of transition probabilities was disregarded.i C

The ratio (Ep/Q)was calculated for each set of transition probabilities by the following equation

/E 1g
- 1 = 0.4 R f ~ f (13)

gQ jg B B + 0.7 R fC + 1.0 RD Dc

using the transition probability f ano the ratio R for each transition. The results are then aseraged for ali
sets with equal weight. A small computer program STEll was made to calculate (Ep/Q) as a function of Q.
A FORTRAN listi..g of the program STEllis gisen in Appendix A. A FORTRAN listing of the program

'

RRR is gisen in Appendix 11. The program RRR calculates the ratio R of aserage beta-ray energy Epav to

its maximum energy Epmax as a function of Epmax and atomic number Z. The results of (Ep/Q)
calculated by using STEll are shown in Figure 4 and compared with measured data of(Ep/Q) which are

- aseraged for each increment of 0.5 NieV in Q. The calculated (E /Q) salues agree acil with the aserage ofp
measured salues within the one standard deviation of the aserage measured values. As expected, the ratio

(Ep/Q) increases as Q increases. By using the present correlations, beta- and gamma-decay energies can be
estimated consistently, and the correlation is extended easily to the higher Q salue region where there are
no measured data for Ep. This point is important because the unknown nuclide, defined here as the
nuclide without measured decay energy data, has usually a large Q value and short half-life (see Figure 5).

If the simple experimental correlation between (Ep/Q) and Q is extrapolated to the higher Q value region,
the estimated Ep has large errors and could become extremely large beyond the theoretical upper limit of

(E p ) max = Q Rg

corresponding to the beta-decay energy for 100% decay to the ground state of the daughter nuclide.

in the former evaluation both (Ep/Q) and (Ey/Q) were fixed at 0.29, as mentioned before. The
calculated gamma-decay power was m good agreement with the measurement by N1aienschein et al at
ORNL in 196212, Reference 12 is the basis to fix (E /Q) at a constant value for the Q salue above 0.5 NicVy
in the present esaluation in the present evaluation, howeser, (Ey/Q) was saried parametrically as 0.28,
0.30, and 0.32 for the Q salue abose 0.5 N1eV. The correlation between (E /Q) and Q was obtained forp
these three cases. The beta- and gamma-decay powers of fission products were ca'culated by using these
three sets of correlations and compared with the recent measurement at ORNI.4. The best agreement was

chained for the correlations with (Ey/Q) of 0.30; therefore, (Ey/Q) was fixed at 0.30 in the present
evaluation for Q values abos e 0.5 NicV.

rn
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3. NEUTRON CAPTURE CROSS SECTION

Twenty-seven group neutron capture cross sections are given for the 58 nuchdes listed in Table 11.
Groups 1 to 25, in Table III, are for fast reactor calculations. Groups 26 and 27 are for mal reactor
calculations. The resonance capture integral is given in Group 26. The lower-energy limit 1or the resonance
integral is 0.5 eV. The thermal neutron capture cross section, for 2200 m/s-neutrons,is given in Group 27.

For fast reactor calculations, the group of 25 neutron capture cross sections were calculated by the com-
13puter code SUPERTOG using the nuclear data evaluated by Japanese Nuclear Data Committee (JNDC)

for 28 nuclidesl4, which cover more than 80ro of the total neutron capture reactions of fission products.
For the other 30 nuclides, fast-neutron 25-group cross sections were calculated using the data of
EN DF/Il IV.

For thermal reactor calculations the data in IlNL-32515 were used for the resonance integral. Calculated
values by JNDC were used for those nuclides for the resonance integral when there are no data in
IlNL-325. The thermal neutron (2200 m/s) cross sections are the evaluations by JNDC. For the therrnal
reactor system, the neutron capture rate or the equivalent decay constant A* is given as the product of
thermal neutron equivalent cross section and thermal neutron flux as

A* * G
@th * (14)

,
eq -

,

Thermal neutron equivalent cross section cr is given aseq _,
,,

3 ., , ..

a q = A c2200 + r RI'' ' ' '

e (15i
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TABLE II

NUCLIDES HAVING NEUTRON CAPTURE
CROSS-SECTIONAL DATA IN LIBRARY

'

Number Nuclide Number Nuclide -

79 1353 5e 30 Xe
85 1352 Kr 3] Cs
90 1373 Sr 32 Cs

3 1394 Zr 33 La
95 1405 gg 34 Ba
97 1416 Mo 35 Ce
99 I4I7 Tc 36 Pr

100 1438 Ru 37 pp

101 1439 Ru 38 Nd
102 14410 Ru 39 Ce
103 14411 Rh 40 Nd

'

104
12 Ru 41 145

Nd
104 14613 Rh 42 Nd *

105 147ya Rh 43 Pm
105 14715 Pd 44 5m

106 14816 Ru 45 Pm
107 14817 Pd 46 Sm
108 34918 Pd 47 Pm

109 14919 Ag 48 Sm
IJ3 15020 Cd 49 Sm

115 15121 In 50 Sm

22 12]Sb 51 15]Eu
123 15223 Sb 52 Sm

127 15324 1 53 Eu
129 15425 1 54 Eu

26 13]Xe 55 Eu [''3155

133 15627 Xe 56 Eu D ~

13328 Cs 57 158
Gd r$N

134 I5929 Cs SS Tb

12



TABLE III

GROUP STRUCTURE OF ABBN 25-GROUP NEUTRON
CROSS-SECTIONAL SET

,

Group Energy Limit Lethargy Width
.

1 6.5 - 10.5 MeV 0.48

2 4.0 - 6.5 MeV 0.48

3 2.5 - 4.0 MeV 0.48

4 1.4 - 2.5 MeV 0.57

5 0.8 - 1.4 MeV 0.57

6 0.4 - 0.8 MeV 0. 6 ')

7 0.2 - 0.4 MeV 0.69

8 0.1 - 0.2 MeV 0.69

9 46.5 - 100 kev 0.77

10 21.5 - 46.5 kev 0.77

.
11 10.0 - 21.5 kev 0.77

12 4.65 - 10.0 kev 0.77

13 2.15 - 4.65 kev 0.77
.

14 1.0 - 2.15 kev 0.77

15 465 - 1000 eV 0.77

16 215 - 465 eV 0.77

17 100 - 215 eV 0.77

18 46.5 - 100 eV 0.77

19 21.5 - 46.5 eV 0.77

20 10.0 - 21.5 eV 0.77

21 4.65 - 10 eV 0.77

22 2.15 - 4.65 eV 0.77

23 1.0 - 2.15 eV 0.77

24 0.465 - 1.0 eV 0.77

25 0.215 - 0.465 eV 0.77

)'J/ e|
?7 ,

L ,
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w here A is the ratio of the aserage thermal neutron cross scetion crth for the neutron energies below 0.5 a
to the cross section for 2200 m/s neutrons. T herefore, A depentis upon the thermal neutron spectrum or
the thermal neutron temperature. Under the assumption of a i s absorber and a neutron temperaturt of
Tn (K), the sariable A is gisen as .

T
1 U 203.16 K. 'imA .

- T= =

4 T, o -

n

~1 he sariable r in Equation (15) is the epithermal index or the ratio of resonance neutron flux per ano
lethargy to the total thermal neutron flux. R! in Equation (15) means the resonance integral fo- the
neutron capture reaction. I or the thermal reactor analysis, the sariables r and A are gnen as neutron res
tra data in Groups 26 and 27 respectisel). The thermal neutron flux cth n Equation (14)is gisen a the
integral of the neutron flus below 0.5 eV,

(0.5eV
4

I c(E) dE. t1')*

th
0

4. NUCLEAR DATA TABLES

The resised nuclear data of fission products are shown in Tables IV through VI. Table IV gnes the
decay data of fission products. The following information is needed to understand Table IV.

.

NUCL - atomic symbol, mass number, and state identifier (blank for ground
state, N1, N for first and second isometrie states).

,

li ALF Lil E - decay half-life.

DECAY CONST - decay constant.

Q - Q salue of decay. If there are more than one decay modes, Q r
aseraged with the weight of branching ratio.

E-HETA as erage beta-ray energy per decay.

E-G AN1NI A total gamma-ray energy per decay.

IE - flag for estimation of decay energies. If IE is equal to 0, E-BETA and
E-GAN1N1 A were obtained from measured nuclear data. It IE is equal
to 1, they were estimated statistically and theoretically.

SG flag for neutron reaction cross section. If SG is equal to 1, the nuchde
has the data for neutron reaction cross section, which are gisen in
Table VI.

51. NUCL nuclide name of the mother nuclide. 0,
,, ,

DTYP decay mode of the mother nuclide (defined below). (
,s

llR ANClllNG branching fraction for the dec: y modc -f the mother nucli 2 to this t, -('
nuclide. ''T

'4



TABLE IV

DECAY DATA 0F EACH FISSION-PRODUCT NUCLIDE
.

, hC. NLC1. H A8.F ttFE CEC AY CON 5T Q E-8 ETA E-GAMMA IE SG M.NUCL OffP 8 RANCHING
15EC) (I/5EC) (MEV) (MEVI (MEV)

1 C8 66 .23991E*00 .28892E*01 10.8440 3.5267 3.2532 1 0 C 0.
2 Rh 66 45518E-01 . t S 2 28 E * 02 13. 760 C 4.5275 4 1280 1 0 CR 66 1 .10000E*01
3 FE 66 .35262E*01 .19657E*00 5.9978 1.8706 1 7993 1 0 MN 66 1 .10CCCE+01
4 CC 66 . 7878 5E *00 .87980E*00 9.7888 3.1645 2.9366 1 0 FE 66 1 .10C00E*01
5 NI 66 .19656E*06 .35264E-05 .2000 .0573 0.0000 0 0 CO 66 1 .10000E+01
6 CU 66 . 30 60 C E *0 3 .22652E-02 2.6300 1.0780 .0594 0 0 NI 66 1 .10CCCE*01
7 2h 66 C. O. 0.0C00 0.CCCO 0.0000 0 0 CU 66 1 .10000E*01

GA 66 4 .tC000E+01
8 GA 66 .3420CE*05 .20268E-04 5.1750 1.5917 1.5525 8 0 GE 66 4 .10000E+01
9 GF 66 .8640CE*04 .8C225E-04 3. 0 00 G .8694 .9000 1 0 0 0.
10 C8 67 . 22 7 3 2 E-01 .3C492E+02 14.4460 4.7635 4.3338 1 0 C C.
11 Mb 67 .7615tE-01 .91014E * 01 11.991 C 3.9197 3.5973 1 0 CR 67 1 .10000E+01
12 FE 67 .30499E *00 .2 2 72 7E * 01 9.6843 3.1287 2.9053 1 0 MM 67 1 .t0CCCE+01
13 CC 67 .9840lE*00 .7C441E*00 8.0858 2.4820 2.4257 1 0 FE 67 1 .10000E*01
14 NI 67 .5000CE*02 .13863E-01 4.1000 1.4280 .8100 0 0 CD 67 1 .100COE*01
15 CU 67 .2217 6 E +0 6 .31257E-05 .577C .1480 .1140 0 0 NI 67 1 .tCCCCE*01
16 2h 67 C. C. 0.0000 0.0000 0.0000 0 0 CU 67 1 .10000E*01

GA 67 4 .10000E*01
17 GA 67 .28152E*06 .246227-05 1.0010 .2435 .3003 1 0 GE 67 4 .1CCCCE*01
18 GE 67 .1140CE+04 .6C8 C2 c-03 4.4000 1.3257 1.3200 1 0 0 0.
19 CS 68 .12049E*00 .5 75 2f E + 01 12.6 22 0 4.1363 3.7866 1 0 C C.
20 Mh 68 .16101E-01 . 4 3 C 4 E * 02 15.5 78 0 1.1526 4.6734 1 0 CR 68 1 .10000E*01
21 F E 67 .4446tE*00 .733'9E+00 8.0177 2.55e8 2.4053 1 0 MN 68 1 .10000E*01
22 CC 48 .13929E+00 49?A2E*01 12.0390 3.9362 3.6117 1 0 FE 68 1 .10CCCE*01
23 NI 68 .69315E*20 .100COE-19 0.0000 0.0000 0.0000 0 0 CO 68 1 .100COE*01
24 CU 68 .3100CE*02 .22360E-01 4.6000 1.4220 1.3120 0 0 Nt es 'l . t C C C CE + 01

CU 68M 2 .50000E*00
25 CL 68M 0. O. 0.0000 0.0CC0 0.0000 0 0 0 C..

26 2h 68 c. O. 0.0000 0.0CCO 0.0000 0 0 CU 68 1 .tCC00E*01
GA 68 4 .10000E*01
CU 6SM 1 .5CCCCE*00

27 GA 68 4092CE+04 .16 9 ?S E - 0 3 2.920C .8399 .8760 1 0 GE 68 4 .10000E*01
28 GE 64 .24 79 7E *08 .2 79 53E-0 7 .500C .1363 .0650 1 0 C 0.
29 MN e9 .30646E-01 .22618E*02 13.796C 4.5399 4.1388 1 0 0 0.
30 FE 69 .86037E-01 .8C564E+01 11.768C 3.8431 3.5304 1 0 MN 69 1 .10000E*01
31 CC 69 .70731E-01 .9 799 7E + 01 12.129 C 3.967C 3.6387 1 0 F E 69 1 .lCZCCE+01
32 MI 69 48239E*09 .14369E-08 .3709 .0967 .0482 1 0 CO 69 1 .10000E+01
33 CU 69 .tS00CE*03 .385C8E-02 1.956C .5303 .5868 1 0 NI 69 1 .100CCE*01
34 2h 69 .3480CE*04 .19 G IS E - 0 3 .9070 .3262 .0000 0 0 CU 69 1 .10CCCE+01

IN 69M 7 .10000E+01
35 2k 69M 49 32 0 E *0 5 .14 0 5 4 E- C 4 .4390 0.0CCO 6390 0 0 C C.
!b GA 69 C. C. 0.0000 0.0000 0.0000 0 0 24 69 1 .10000E*01

GE 69 4 .1000CE+01
37 GL 69 .14112E*06 49188E-05 2.2250 .6150 .6675 1 0 AS 69 4 .10CCCE+01
38 A5 69 .9000CE*03 .77016E-03 3.9000 1.1449 1.1700 1 0 0 0.
39 CE 70 .10983E*00 .63113E+01 12.8820 4.2259 3.8646 1 0 C C.
40 Mk 7C . 7114 f E-0 2 .97423E+02 17.1740 5.7021 5.1522 1 0 CR 70 1 .10C00E*01
41 FE 70 .22 9 79E * 00 . 3 C 164E + 01 10.9 4 8 C 3. " 6. 5 3.2844 1 0 MN 70 1 .10CCCE*01
42 CC 7C .10669E*01 64166E*00 9.4406 3,94!2 2.8322 1 0 FF 70 1 .1CCC0E*01
43 NI 70 .10 22 6 E * 0 3 .6et83E-02 2.8558 . i n ,7 .8567 1 0 CO 70 1 .10000E+01

, [ ?' ~
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TABLE IV (continued)

.

NC. NLCL. > Al f LIFE DEC AT CONST Q E-SE7A E-GAMMA IE iG M.NUCL DTTP BRANCHING
(SEC) ( 1/ SE C ) (ME V? (PE V ) (PEVI

44 CD 70 .4200CE*02 .ItSC6E-01 6.3000 1 6412 2.5730 0 0 NI 70 1 .50000E*00
45 CL 7CP 0. O. 0.0000 0.0C00 0.0C00 0 0 NI 70 t .5CCCCE*00
46 lb 7C C. C. 0.0000 0.CCCC C.00C0 C 0 CU 70 1 .10000E*01

CU 709 I .10CCCE*01
GA'70 4 .10CCOE*01

47 GA 7C .1266CE*04 .54751E-03 1.6500 .6430 .0055 C 0 GE 70 4 .100CCE*01
48 GE 7C C. O. 0.0000 0.0000 0.0000 0 0 00.
49 Mb 11 .15 6 8 3 E -01 44197E*C2 15.2960 5.0559 4.5888 1 0 C C.

50 FE 71 .46 2 9 3E-01 .14973E*02 12.9470 4.2483 3.8841 1 0 MN 71 1 .10C00E*01
51 CC 71 .1698FE+00 4 C 8 C2 E * 01 10.5980 3.4420 3.1794 1 0 FE 71 1 .10000E+01
52 NI 71 . 31719 E * 01 .21853E*00 6.7520 2.126o 2.0256 1 0 CO 71 1 .50000E+01
53 CU ?! .39 38 9E *0 3 .18C56E-02 3.2258 .94C1 9677 1 0 NI 71 1 .lCCCCE*01
54 2k 71 .1440CEs03 .48 3 35E-02 2. 9 06 C 1.055 .2971 C 0 CU 71 I .lCCCCE+01
55 2h 71P .14112E *0 5 . 9 9115 E-0 4 2.9630 .5529 1.5396 0 0 C C.

56 GA 71 C. O. 0.0000 0.0C00 0.0000 0 0 2N 71 1 .10000E+01
2N 71M 1 .10000E+01
GE 71 4 .10CCCE*01

57 GE 11 .9504CE*06 . 729 32 E-C6 .2350 .058C .03C6 1 0 A5 71 4 .1 C C C CE + 01

58 A5 71 .2 304 CE *06 .3C085E-05 2.0100 .5475 .6030 1 0 C 0.
59 FE 72 .21tl5E+00 . 3 2 8 28E + 01 11.1540 3.6330 3.3462 1 0 C C.
60 CC 12 .39015E-01 .17 7 E6 E * 02 14.016C 4.6157 4.2048 1 0 FE 72 1 .10000E*01
61 N1 72 .2772CE*01 .25CCSE*00 6.3244 1.9812 1.8973 1 0 CO 72 1 .10CCCE*01
62 CU 72 .11029E*03 . 6 2 8 45 E-02 5.4252 1.6763 1.6276 1 0 Mt 72 I .lCCCCE*01
63 2k 72 .1674CE*06 .41407E-05 4570 .0860 .1440 0 0 CU 72 1 .1CCCCE*01
E4 GA 72 .5076CE*C5 .13 6 55 E-0 4 3.9900 .5C10 2.7200 0 0 2N 72 1 .10000E*01
65 GE 72 C. O. 0.0000 0.0000 0.0000 0 0 G4 72 1 .10000E*01

45 72 4 .10CCCE*01
66 AS 12 .936CCf*C5 .74C54E-C5 4.360C 1.3tC2 1 3080 1 0 SE 72 4 .10000E*01
67 5E 72 .7344CE*06 .94383E-06 .6000 .1352 .1800 1 0 C 0.

c8 ft 73 .21908E-01 . 316 39 E * 02 14.5 2 8 C 4.7917 4.3584 1 0 0 C.
69 CC 73 .67042E-01 .1 C 3 39 E + 02 12.2 29 0 4.0013 3.6687 1 0 fE 73 I .10000E*01

'
70 N1 73 .1162 t E *01 .59646E*00 7.8812 2.5121 2.3644 1 0 CC 73 1 .10CCCE*01
11 CC 73 .9098CE*01 .76187E-01 5.7405 1.7830 1.7222 1 0 NI 73 1 .10000E*01
7 &- IN 73 .2350CE *02 .29496E-01 4.7000 1.4317 1.4100 1 0 CU 73 1 .30000E*01
73 GA 73 .17676E*C5 .39214E-04 1.5500 .4423 .3062 0 0 2N 73 1 .10C00E*01
14 GE 73 C. O. 0.0000 0.0000 0.0000 0 0 GE 734 2 .10000E*01

A5 73 4 .1CCCCE+0!
75 GE 73P .5300CE*C0 .!!C 78E * C1 .067C 0.0000 .0670 0 0 GA 73 1 .10000E*01
76 A5 73 .65664E*07 .1C556E-06 .3700 .0964 .0481 1 0 SE 734 4 .100COE*01

SE 73 4 .10CCCE+01
17 SE 73 .2556CE*06 .2 7118 E-C5 2.7500 .7842 .8250 1 0 0 0.
is SE 73M .2520CE*04 .275C6E-03 2.700C .7679 .8100 1 0 C C.
79 FE 14 . 315 7 3t * C0 .59893E*Cl 12.734C 4.1749 3.8202 1 0 0 0.
80 CC 74 .16132E-01 . 4 2 9 6 7E * 0 2 15.5 75 0 S.1516 4.6725 1 0 fE 74 1 .IC000E+01
81 NI 74 . 313 6 t E * 01 . 2 21 C2 E * C0 6.1547 1.9236 1.8464 1 0 CD 74 1 .10CCCE*01
82 CL 74 .81091E*00 .8 5 4 78 E * 00 9.7551 3.1529 2 9265 1 0 NI 74 1 .100COE*01
83 Zh 14 .9800CE*02 .7C729E-02 .8451 .2CCC .2535 1 0 CU 74 1 .1CCCCE*01
84 GA 14 4920 CE *C 3 .14C88E-C2 5.5000 1.0700 3.0400 0 0 2N 74 1 .10000E+01
85 GE 7= 0. O. 0.0000 0.CCCO 0.0000 0 0 GA 74 1 .10000E*01

A5 74 4 .67300E+00
86 A5 74 .15 2 9 3 E + 0 7 .45325E-06 2.1790 .t273 .4670 0 0 A5 74M 2 .50000E*01

%
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TABLE IV (continued)

NC. MLCL. H ALF ltFE DEC AY CON 57 0 E-8E7A E-GAMMA IE 3G M.NUCL 07YP BRANCHING
(SEC) (115E cl (MEVI (MEtt (MEVI

- 87 A5 74P . 8 0 0 0 CE * 01 .82643E-01 .2830 0.0000 .2830 0 0 0 C.
88 SE 74 C. O. 0.0000 0.0CC0 0.0000 C 0 A5 74 1 . 3 2 7CCE * 00
89 CD 75 .3077CE-01 . 2 25 27E + C2 13. 7 8 8 0 4.5372 4.1364 1 0 0 0.
90 NI 75 . 33 9 81E +00 . 2 C 3 9e E * 01 9.5244 3.0740 2.8573 1 0 C O 75 1 .10000E*01
91 CL 75 .1143CE-01 .6 C6 44t * C2 16.0 59 0 5.3179 4.8177 1 0 NI 75 1 .10CCCE+01
92 Zh 75 .9000CE*01 .77016E-01 5.8500 2.t744 1.1041 0 0 CU 75 1 .10000E*01
93 GA 75 .1302CE*03 .53237E-02 3.2944 1.36CC .02C9 C 0 2N 75 1 .1C C C CE * 01
94 CE 75 .4966EE*04 .13956E-03 1.1750 .4243 .0351 0 0 GA 75 1 .96000E*00

GE 75M 2 .10C00E+01
95 GE 75P 4890CE*02 .14175 E -01 .1390 0.0000 .1390 0 0 GA 75 1 .40C00E-01
96 A5 75 C. O. 0.0000 0.0000 0.0000 0 0 GE 75 1 .10000E*01

SE 75 4 .1CCCCE*01
97 SE 75 . 3 0 4 0 !E + 0 8 .6 6 6 32 E-0 7 .9650 .2055 .2595 1 0 BR 75 1 .10CDOE*01

BR 75 + .10CCCE*01
98 BS 75 .5760CE*05 .12 0 34 E -0 4 1.010C .8696 .9030 1 0 C C.
99 FE 76 .69588E-01 .9960FE*01 14.2450 4.6944 4.2735 1 0 0 C.
ECO CC 76 .750 7 8 E-02 .9 2 3 24 E + C2 17.0 64 C 5.6643 5.1192 1 0 FE 76 1 .1 C C C CE * 01
ICL NI 76 . 5 0 7 3 4E + 01 .6 45 76 E + 00 7.7950 2.4426 2.3385 1 0 CD 76 1 .10000E*01
102 CL 76 . 40 0 2 7E * 0 0 .17 317E + 01 10.613C 3.4471 3.1839 1 0 N! 76 1 .100COE+01
1C3 2k 76 .5700CE*01 .12160E * 0 0 3.8079 1.1358 1.1604 1 0 CU 76 1 .10CCCE*01
1C4 GA 76 .2710CE*02 .25577E-01 6.5000 1.6800 2.8100 0 0 2M 76 1 .10000E*01
1CS 4E 16 C. O. 0.000C 0.0CCC C.00C0 C 0 GA 76 1 . I C C C CE * 01
1C6 A5 76 .9468CE*05 .73210E-05 2.9800 1.1367 .3529 0 0 0 0.
1C7 SE 76 C. O. 0.0000 0.0000 0.0000 0 0 AS 76 1 .10CCOE*01
1CS N1 77 .1261CE*00 .5497^*?01 11.0950 3.6129 3.3285 1 0 C 0.

. IC9 CU 77 .53tS8E+00 .13 r a s -01 8.8894 2.8565 2 6668 1 0 N1 77 1 .10000E*01
110 2k 17 .1400CE*01 .4' *1E+LO 11.4230 3.725C 3.4269 1 0 CU 77 1 .10 C C CE * 01
!!! CA 77 -!?t00E*02 .4C535E-01 4.6101 1.6213 .3775 0 0 24 77 1 .10CCCE+01
112 GE 77 4068CE*05 .17 C 39 E -0 4 2.7600 .6480 1.1600 0 0 GA 77 1 .120CCE+00

GE 77M 2 .21000E+00
113 GE 77P .5400CE+02 .12836E-01 2.3315 .95C0 .0839 C 0 GA 77 1 .88 CCCE +C0-

114 Ai ?? .1396tE+06 49624E-C5 .6893 .2410 .5030 0 0 GE 77 1 .10000E+01
GE 77M 1 .79000E+00

115 $E 77 0. O. 0.0000 0.0CCC 0.00uc 0 0 A3 77 1 .9974CE+00
SE 77M 2 .10000E*01
BR 77 4 .9 9 CC CE + 00

1 16 SE 77P .17 5 C CE * 0 2 .396C8E-C1 .250C 0.0000 .2500 0 0 AS 77 1 .26J00E-02
BR 77 4 .100C0E-01

117 BR 77 .2016CE+06 .34382E-05 1.3650 .3486 .4075 1 0 BR 77M 2 .10000E*01
kt 77 4 .80000E*00

118 88 77P .2580CE*03 .2tSt6E-C2 .108C 0.0CC0 .1080 C 0 KR 77 4 .2CCCCE+00
119 KR 77 4320CE*04 . t 6 C 45 E-C 3 2.9 00 C .8333 .8700 1 0 0 C.
1 20 Nt 78 .46689E*00 .14 8 46 E * 01 9.3643 3.0191 2.8094 1 0 C 0.
121 CL 78 .1279CE*00 .5 4194 E + 01 12.16 3 0 3.9787 3.6489 1 0 NI 78 1 .10CCCE+01
122 ZN 78 .8080tE*01 .85764E-01 4.9961 1.5317 1 4988 1 0 CU 78 1 .10000E*01
123 GA 78 48COCE*01 . 5 4 4 41 E + C C 8.4133 2.6937 2.5240 1 0 IN 78 1 . t C C C CE * 01
124 GE 78 .52 2C CE + C4 .13 2 79 E-0 3 .9800 .2400 .2806 0 0 GA 78 1 .10C00E+01

GA 79 6 .14000E-02
125 A5 78 .5442CE*04 .12 7 3 7 E-0 3 4.3100 1.31C8 1.2748 0 0 GE 78 1 .10CCCE+01
126 SE 78 0. O. 0.0000 0.0000 0.0000 0 0 AS 78 1 .10000E*01

BR 78 4 .1CCCOE+01

$77
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TABLE Ik (continued)

NC. NLCL. N AL F (IFE CEC Ar CONST 0 E-8 ETA E-GAMPA It $G M.NUCL DT7P 8RANCNING
(SEC) ( 1/ 5E C l (MEVI (NEV) (MEV)

127 88 78 . 38 4 0 C E * 0 3 .18051E-02 3.5700 1.0511 1.0710 1 0 C 0.
128 N8 18 C. O. 0.000C C.0CCC C.CCCC 0 0 0 0.
129 CU 79 .18 75 7E *00 .3 69 54E *01 10.4370 3.3867 3.1311 1 0 C C.
1 30 2h 19 .84712E*00 .81824E*00 8.2744 2 6463 2.4823 1 0 CU 79 1 .10000E+01
131 GA 79 .3000CE*01 . 2 31 C5 E * C 0 6.1111 1.9089 1.0333 1 0 IN 79 1 .10000E*01
1 32 GE 79 .4200CE*02 .165C4E-U1 4.3000 1.0598 .1108 C C GA 79 I 9986CE*00

GA 80 6 .86000E-02
1 33 A5 79 .5406 0E *0 3 .12822E-02 2.2050 .8537 .1143 C 0 GE 79 1 .10000E*01
134 SE 79 .20498E*13 . 3 3 815 E - 12 .1590 .0465 0.0000 0 1 5E 79M 2 .10C00E*01
1 35 SE 79P .2346CE*03 .2 9 5 46 E-02 .2500 .0001 .0950 0 0 A5 79 1 .10000E*01
136 88 79 C. O. 0.000C 0.0CCO 0.00C0 C 0 SE 79 1 .1CCCCE*01

BR 79M 2 .10000E*01
MR 79 4 .10CC0t*01

137 Sa 79P 4860CE+01 .14 2 62 E * C 0 .210C 0.00C0 .2100 0 0 00.
1 38 '. 79 .12564E*06 .553e9E-05 1.6200 .4258 4860 1 0 xR 79M 2 .10000E*01

R8 79 4 .1CCCCE601
1 29 En 19P .5 0 C C CE * 02 .l?863E-C1 .127C 0.0000 .1270 0 0 00.
140 R8 79 .13 8 0 CE * 0 4 .5C228E-03 0.0000 0.0CC0 0.0000 0 0 C 0.
141 N18C .96225E-01 . 72 C 34 E * 01 13.2 6 3 0 4.3568 3 9789 1 0 C C.
142 CL 3C .12599E-01 .5 5 014 E + 02 16.0 410 5.3117 4.8123 1 0 NI 80 1 .10000E*01
143 2h 80 .23073E*01 . 3C C 42E * CC 6.5854 2.01CC 1.9756 1 0 CU 80 1 .10 C C CE * 01
144 GA 8C .1700CE*01 4C773E+00 9.3627 3.0185 2.8088 1 0 2N 80 1 .30000E*01
145 GE 80 .2450CE*02 .2 8 2 92 E-01 3.4796 1.0243 1.0439 1 0 GA 80 1 .99140E*00
146 A5 8C .16 5 0 CE *02 .42CC9E-C1 6.0000 2.4725 .5523 C 0 GE 80 1 .10C00E*01
147 SE 8C C. O. 0.0000 0.0000 0.0000 0 0 A5 80 1 .10000E*01

*BR 80 4 . 8 6 C C CE-01
SE 79 3 .10000E*01

148 88 to .10440E*04 .66393E-03 1.9980 .7183 .2529 C 0 SR 80M 2 .10000E*01
149 BR SCP .15912E*05 .43541E-04 .0860 0.00C0 .0860 0 0 00,
150 kR 8C C. O. 0.0000 0.0000 0.0000 0 0 BR 80 1 .91401E*00 ,

151 CU 81 .24 32 t E-01 .2 8 494 E * 02 14.2 96 0 4.7119 4.2888 1 0 C C.
152 2h 81 .69011E-01 .1 C C 44E * 02 17.3 75 C 3.9828 3.6525 1 0 CU 81 1 .10000t*01
153 GA 81 .13765E*01 .5 C 3 54 E * 00 7.6783 2.4427 2.3035 1 0 2N 81 1 .a0C00E401
154 GE 81 .1010CE*02 .68628E-01 5.5565 1.72C8 1.6670 1 0 GA 81 1 10CCCFe01
155 A5 81 .3300CE*02 .21004E-01 3.8000 1.6010 .1423 0 0 GE 81 1 .10 Core *01
156 SE 81 .1110CE*04 .62446E-C3 1.587C .6165 .C095 C 0 A 5 81 1 eICCcCE+C1

SE 81M 2 .19000E*01
157 5E ele .3435CE*04 .2C179E-03 .1030 0.0CCO .1030 0 0 G 0.
158 86 81 C. C. 0.000C 0.0C00 0.0000 0 0 SE 81 1 .10C00E*01

KR 81 4 .10000E*01
159 N' 81 .6622tE*13 .1C466E-12 .3000 0.CCCC .1400 C 0 KR 81M 2 .10CCCE*01

RB 8tM 4 .50000E*00
RB 81 4 .25000E*00

160 NR 8tP .1330CE*02 .52fl6E-01 .1900 0.0000 .1900 0 0 C 0.
161 R8 81 .1692CE+05 .4C466E-04 2.2400 .6897 .6720 1 0 RB 81M 2 .50000E*00
162 R8 Sir .1920CE*04 . 3 41CI E-C 3 1.2050 .3C13 .3615 1 0 C C.
163 NI 82 .6 0 9 8 4E-01 . l l ?e6E + C 2 14.6 65 0 4.8389 4.3995 1 0 00.
164 CL 82 .6303tE-02 .1 C 9 96 E * 0 3 17. 4 24 0 5.7822 5.2272 1 0 NI 82 1 .1000CC+01
165 2h 82 .28198E*00 .2 45 81E * C1 10.4 65 0 3.3963 3 1395 1 0 CU 82 1 .10CCOE*01
166 GA 82 .63522E-01 .1 C912 E * 0 2 13.2 2 3 0 4.3430 3.9669 1 0 2N 82 1 .10000E*01
Iti GE 82 4600CE*01 .15 C 68 E * 0 0 3.9066 1.14e8 1 1720 1 0 GA 82 1 .lCCCCE*01

\)
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TABLE IV _(continued)

NC. NLCL. H Alf LIFE DEC AY CONST 0 E-8 ETA E-GAMMA IE $G M.NUCL DTYP 8 RANCHING
(SECI (1/5Ecl (MEV) (MEWI (MEVI

168 A$ 82 .2100CE+02 .33CC7E-01 7.2000 3.2]CC .2476 C 0 GE 82 1 .30C00E*01
GE 83 6 .16CCOE-02

149 45 82M .1300CE+02 .53319E-01 7.2000 2.2794 2.1600 1 0 C 0.
170 SE 82 C. 0. 0.0000 0.0000 0.0000 0 0 A5 82 1 .10C00E+01

45 82M i .10CCCE+01
171 BR 82 .12708E*06 .5 4 5 44 E-05 3.090C .14C0 2.6500 C 0 8R 82M 2 .976CCi+00
1;2 8R 82M .3678CE+03 .18846E-02 .1202 .0274 .0559 0 0 0 0.
173 KR 62 C. O. 0.0000 0.0CC0 0.0000 0 0 9R 82 1 .10000E*01

3R 82M 1 .24000E-01
17s ?h 83 .33641E-01 .20 604 E + 02 13.5 99 0 4.4722 4.0797 1 0 C 0.
1 75 GA 83 .48902E-01 .7CC84E+C1 11.518 C 3.7575 3.4554 1 0 ZN 83 1 .10CCOE*01
1 16 GE 83 .190(CE4'1 . 3 6 4 81 E * 0 0 9.4368 3.0439 2.8310 1 0 GA 83 1 .10000E*01
177 A5 83 .141 G CC .0 2 . 4 9159 E - C 1 5.0177 1.5389 1.5053 1 0 Cf 83 1 .9984CE+00

GE 34 6 .46000E-01
1 ?S SE 83 .1350CE*04 .51344E-03 3.7000 .5096 2.3774 0 0 AS 83 1 .36COCE+00

43 84 1 .13 C C CE- 0 2
l 's SE 83P .7040 CE +02 .98458E-02 3.9200 1.2835 .9234 0 0 A! 83 1 .640CCE+00
ISO 88 83 . 86 0 4 CE + 0 4 .8C561E-04 .9670 .3275 .C495 0 0 SE 83 1 .100CCE*01

SE 83M 1 .10000E+0!
181 KR 83 0. O. 0.0000 0.0000 0.0000 0 0 ER 83M 2 .10C00E+01

R8 83 4 .23000E+00
182 KR 83P .6696CE +04 .10 3 52E-0 3 .04'8 0.0000 .0418 0 0 BR 83 1 .10CCCE*01

RB 83 4 .77C00E.00
181 R8 83 .71712E+07 .96657E-07 .8i10 .1932 .2460 1 0 3R 83 4 .10CCOE*01
18% 3R 13 .11664E*06 .59426E-05 2.2100 .6102 .0630 1 0 0 0.
185 Zh 84 .15801E+00 . 4 3 8 68 E + 01 11.8 90 0 3.885C 3.5670 1 0 C C.
1 86 C4 64 .27258E-01 .25429E+02 14.6290 4.8265 4.3887 1 0 FN 84 1 .30000E+ps
187 GE F4 .10917E*01 .6 3 495E * 00 7.7661 2.4727 2.3298 1 0 GA 84 1 .10000E*01
ius A5 84 . 58 0 0 C E * 01 .11951 E * 00 10.5000 3.4083 3.1500 1 0 GE 64 1 .90400E*00
185 3E 84 .1980CE+03 .35CC7E-02 1. 810 C .5432 .40C0 C 0 AS 34 1 .99 8 7CE * 00

AS 85 6 .20000E*00
1 40 RR 84 .1908CE*04 .36328E-03 4.6500 1.2925 1.656? O 0 SE 84 1 .10CCOE*01
191 L1 84P . 3600 CE + 0 3 .19254E-02 4.970C .8955 2.7684 0 0 0f
192 KR 84 0. O. 0.0000 0.0CC0 0.0000 0 0 SR 84M i '0000E*01

BR 84 * *

R8 84M
R8 84

113 R8 84 .28512E+07 . 2 4 311 E-0 6 2.6260 .0093 .6652 0 0 R8 84M
194 R8 84P .1200CE*04 .57162E-C3 1 8040 .4824 .5412 1 0 0.
195 SR F4 C. O. 0.0000 0.0CCC 0.00C0 C 0 R8 84 1 01
196 GA 8* . 30 8 4 9E-01 . 2 2 4 33E * 0 2 13. 7 79 C 4.5341 4.1337 1 0 0
197 GE 85 . 38 96 7E +00 .17 7 68 E * 01 9.3257 3.0058 2.7977 1 0 GA 85 1 9000E*01.

198 &$ 85 .2030CE+01 .34145E+C0 8.0000 2.5528 2.4000 1 0 GE 85 1 .10000E*01
199 $f 85 . 39 0 0 C E *02 .17773E-01 5.0000 1.5330 1.5000 1 0 A5 85 1 .80000E*00

A5 86 6 .38CCCE-01
2C0 SE 85M .19 C 0 CE * 0 2 .3e481E-01 6.2200 2.1463 1.3478 0 0 0 0.
2C1 BR 85 .1800CE+03 .385C8E-02 2.4950 .9949 .0647 0 0 SE 85 1 .10CCOE*01

SE 85M 1 .10CCCE*01
2C2 NR 85 .338 3 8E +09 .2 C 4 84 E-08 .6770 .2265 .0072 0 1 KR GSM 2 .21200E*00
203 FR 85P .1569eE*05 . 4 4161 E -0 4 .9820 .2294 .1880 0 0 84 85 1 .10 C C CE + 01

.
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TABLE IV (continued)

N C. NLCL. HALF L!fE DEC AY CON 57 0 E-SE la E-G AM M A IE SG M.MUCL DIYP SRAhCHING
(SECl II/5EC) (MEV) (MEVI (MEV)

204 98 85 '. O. 0.0000 0.0000 0.0000 0 0 KR 854 1 .7824CE+00
KR 85 1 .10000E+01
SR 859 4 .14CCCE*00
SR 85 4 .1CCCOE(01

2C5 39 85 .55901E*07 .124COE-06 1.1100 .2740 .3330 1 0 SR 85M 2 .86000E*00
Y 85M 4 .1CCCCE*0;
Y 85 4 .10000E+0!

2 06 3R SSP .4200CE+04 .1650%E-03 32 4 .1 C 31 .0510 1 0 C C.
2C7 Y 85 .18000t.0% .355C8E-04 h.2600 9513 .9780 1 0 C C.
2C8 Y 85F .9720CE +04 .t1311E-C4 3.300C .9645 9900 1 0 0 0.
2C9 Zh 86 .96084E-01 . 7 2140 E * 01 13.2 67 0 4.3581 3.9801 1 0 C C.
2 10 GA 86 . 4 2 55 4E-01 . 5 5 215 E + C 2 16.048C 5.3141 4.8144 1 0 29 86 1 r10000E*01
211 GE 86 .41 76E*00 .157981+01 1.4937 3.0635 2.8681 1 0 GA 86 1 .10CCCE*01
2 12 % 72E-01 .11616 E * C2 13. 3 22 C 4.3770 3.9966 1 0 GE 86 1 .10CCCE+01
213 5; CE*02 415C6E-01 3.7858 .9930 1.0157 1 0 A5 86 1 .962COE*00

A5 87 6 . 31 C C CE + 0 0
Zie BR 86 .5400CE*02 .12 8 36 E-01 7.3000 1.9524 2.9227 0 0 SE 86 1 .50000E*00

SE 87 6 .18CCCE-02
2 15 BR 86P 45 00 CE *01 .154C3E*00 8.5900 3.085* 1.6661 0 0 SE 86 1 .50CCCE+00
216 KR 86 0. O. 0.0000 0.0C00 0.0000 0 0 BR CC 1 .10C00E*01

BR 864 1 .1CCCCE+01
BR 87 6 .23C00E-0a
KR 85 3 .10CCCE+01

217 R8 86 .lb114E*07 .43C15E-06 1.7700 .6700 .0943 0 0 R8 86M 2 .10CCCE+01
218 RB 86P .6108CE-02 .t1348E-01 .5600 0.0000 .5600 0 0 00.
I s9 58 8e C. O. 0.0000 0.0CCO 0.0000 C 0 R8 86 I .1CCCCE*01
220 GE e7 .66432E-01 .104 34 E + 02 12.2 4 7 0 4.0G75 3.6741 1 0 00.
221 A5 47 .6000CE+00 .11512E+01 10.0000 3.2370 3.0000 1 0 GE 87 1 .10000E*01
222 SE 87 . 5 8 00 CE *01 .11951E*00 8.0000 2.5528 2.4000 1 0 A5 87 1 .69000E*00
223 BR 87 .5570CE*02 .12444E-01 6.5264 2.1356 1.7263 0 0 SE 87 1 .9982CE+00

SE 88 6 50CCCE-02
224 ER 87 .45040E+04 .15121E-03 3.8920 1.1782 .6981 0 0 BR 87 1 .977CCE*00

SR 88 6 .46C00E-01
2 25 Rf 87 .14822E*19 .46765E-18 .2800 .0922 .0486 C 0 RR 87 1 .10CCCE*01

SR 87M 4 .30000E-02
226 SR P7 C. C. 0.000C 0.0CCC 0.00CC C 0 R8 87 1 .10CCCE*01

3R 87M 2 99300E+00
Y 87 4 .1000CE*01

227 Sa 87P .1011eE+05 .6852CE-04 .3872 .00C1 .3869 0 0 C 0.
228 Y 87 .2880CE*06 .24068E-05 1.7000 .4502 .5100 1 0 Y 87M 2 .10000E*01
229 Y STP .4680CE*C5 .t4811E-C4 .381C 0.0CCO .38tc C 0 2R 87 4 .lCCCCE+01
23? 2R 87 .5 76 C CE +04 .120 34 E-0 3 3.1190 .9051 .9357 1 0 0 0.
231 GE 88 .2 75 8 CE + 0 0 .25132E+CI 10.5160 3.4138 3.1548 1 0 C C.
2 32 A5 88 .64563E-01 .1 C 7 36 E * 02 13.19 7 0 4.3341 3.9591 1 0 GE 88 1 .10000E*01
2 33 SE 88 .1530CE*01 .45304E*00 6.5924 2.0723 1.9777 1 0 A5 88 1 .10000E+0!
234 89 88 .1630CE*02 .42524E-C1 8.200C 2.5426 2.6142 C 0 SE 88 1 995COE+00

SE 89 6 .50C00E-01
235 KR e4 .30224E*05 .6 7 7 96 E - C 4 2.9 09 c .3595 1.9558 0 0 3R 88 1 .9540CE+00

BR 89 6 .86000E-01
KR 87 3 .30CC0E*01

2 36 R8 88 .1068CE+04 .6 4 9 CIE-0 3 5.307C 2.0870 .6411 C 0 NR 88 1 .1 C C C CE * 01
237 59 88 0. O. G.0000 0.0000 0.0000 0 0 R8 88 1 .10000E+01

Y 88 4 .10000i+01
238 Y 88 .9210 2 E +0 7 .75258E-07 3.6210 1 0656 1.0863 1 0 2R 88 4 .10000E+01

t'
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_ TABLE IV (continued)

Ns. NLC1. HALF LIFE OEC AT CONS 7 Q E-8 ETA E-GAMMA 1E SG M.NUCL 07VP 8RAhCHING
t3ECl ( 1/ 5E C ) (MEVI (MEV) IMEVI

*

239 ZR 88 ..,44CE*07 .9 4 3 83 E-0 7 .5000 .1363 .0650 1 0 0 c.
240 A5 89 .10051E*C0 .6 8 964 E *01 11.4 90 0 3.7479 3.4470 1 0 0 0.
241 SE 89 .4100CE*00 .It9C6E*01 9.000C 2.8944 2.7000 1 0 45 89 1 .10CCCE*01
242 BR P' .45 30 CE *01 .15 3 01 E * 0 0 7.7000 2.45C1 2.3100 1 0 SE 89 1 .95C00E*00
2 43 KR .1842CE*03 . 316 30 E -0 2 6.9300 1.26C1 1.9885 0 0 BR 89 1 .91400E*00

BR 90 6 .12000E*00
244 R8 8 .9240CE*03 .75C16E-03 4.4860 .9248 2.2527 0 0 KR 89 1 .10CCCE*01
245 3R 89 43675E*07 .15 810E - C 6 1.4890 .5727 .0CCO C 0 R8 89 1 .1CCCCE*01
246 Y 89 0. O. 0.0000 0.0000 0.000, 0 0 3R 89 1 .9999CFo00

le 89M 4 .60000E-01
Y 89M 2 .10000E*01

247 Y 89P .1570CE*02 .44150E-01 .9100 0.0C00 .9100 0 0 SR 89 1 .1CCCCE-03
ZR 89 4 .1CCCCE*01

248 ZR 89 .28224E*06 .24559E-05 2.8340 .8116 .8502 1 0 ZR 89M 2 .94000E+00
NB 89 4 .10000E*01

249 ZR 89P .25 2 0 CE *0 3 .2 75C6E-02 .7500 .1765 .2274 1 0 NB 81M 4 .10000E*01
2 50 h8 89 .68 40 CE * 0 4 .1C134E-03 3.9000 1.1449 1.17C0 1 0 C C.
251 M8 89P 4000CE * C4 .16 9 89 E-C 3 4.700C 1 4317 1 4100 1 0 J .

2 52 A5 40 .29641E-01 .23385E*02 4.4830 4.7762 4.3449 1 0 C.
253 1E 9C .10573E*01 .6 5558 E * C0 7.821C 2.4915 2.3463 1 0 AS 90 1 .10000E*01
254 BR 90 .1710CE*01 4C5 35 E * Cf IJ.5000 3.4C03 3.1500 1 0 SE 90 1 .10000E+01
255 KR 90 .3232CE*02 .21446E-0! 4.3900 1.3047 1.3435 C 0 BR 90 1 .88CCCE*00

BR 91 6 .70000E-01
256 R8 90 .15300E*03 .4 5 304 E-0 2 6.3200 1.6586 2.6604 C 0 KR 90 1 .84CCCE*00

R8 90M 2 .50000E-01
257 28 9CP .25 8 0 C E * 0 3 .2 4 8 66 E-C2 6.4270 1.9290 2 1450 0 0 KR 90 1 .16000E*00
258 58 90 9019 3E *09 . 7 4 852 E-09 .5460 .1783 0.00C0 C 1 RB 90 1 .1CCCOE*01

R8 90M 1 .95000E*00
259 Y 90 .23076E*06 . 3 00 38 E-0 5 2.2792 .9339 .0002 0 0 SR 90 1 .1CCC0E*01

Y 90M 2 .99620E*00,

260 Y 9CP .11484E*C5 .6C358E-04 .6848 .0009 .6825 0 0 0 0.
261 Z6 90 0. O. 0.0000 0.CCCO 0.00C0 0 0 Y 90 1 .10CCCE*01

le 40M 2 .10000E*C1
NB 90 4 .300COE-01

262 2R SCP .8300CE*00 .83512E*C0 2.3187 0.0CC0 2.3148 0 0 Y 90M 1 .4CCCCE-02
NS 90 4 .97000E*00

263 h6 9C . 52 5 6 CE *05 .13188E-C4 6.1100 1.9C85 1.8330 1 0 MB 90M 2 .1 C C C CE * 01
264 M8 1CP .24CC CE *C2 .22881E-C1 .1200 0.0000 .1200 0 0 90 90 4 .10000E*01
265 MC 90 .2052 CE *05 . 3 3 719 F - C 4 2.3 70 C .6614 .7110 1 0 C C.
266 SE 91 .14837E*00 4 6 717E * C1 10.8 210 3.51e7 3.2463 1 0 C C.
267 BR 91 .e300CE*00 .11CC2E*01 8.8136 2.83C5 2.6441 1 0 SE 91 1 .10000E*01
28 K8 91 . 66 0 C C E * 01 .8C599E-C1 5.080C 2.05ti 4717 C 0 BR 91 1 .93CCCE*00

BR 92 6 .26C00E*00
2t9 R8 91 .5800CE*02 .119 51 E -C 1 5.6800 1.7625 1.704C 1 0 KR 91 1 .10CLCE*01

KR 92 6 .40CCCE-03
270 SE 91 . 3420CE +05 .2C267E-04 2.6820 .65*8 .6870 0 0 R 8 91 1 .10000E*01

R8 92 6 .1CCCCE-03
$R 90 3 .10000E*01

2 71 Y 91 .5055 3E *07 .12 711 E -0 6 1.5450 .6 Cec .0027 0 0 SR 91 1 42400E*00
Y 91M 2 .10CCCE*01

2 72 Y 91P .29826E*04 .23240E-03 .5556 0.0000 .5552 0 0 SR 91 1 .57600E*00

|
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TABLE IV (continued)

MC. NLC1. H AL F LIFE DEC AY CONST C E-SETA E-GAMMA IE SG M.NUCL OTYP SRANCHING
ISEC) 11/ 0E C l (ME VI (MEVI (MEV1

2 73 28 91 C. O. C.0000 0.0000 0.0000 0 0 Y 91 1 .10000E*01
N9 9tM 4 .3CCCCE-01
M8 91 4 .10000E*01

274 N8 91 .69315E+20 . l C C C OE -19 1.1000 .2712 .3300 1 0 MD 91 4 .10000E+01
N8 914 2 .97CCCE*00

2 75 NS 9tP .53568E*07 .12940E-06 .1045 0.0000 .1045 0 0 MO 91M 4 .43000E*00
276 PC 91 .9294CE*03 .74580E-C3 4.460C 1.3492 1.3380 1 0 MO 9tM 2 .57CCCE*00
277 MC 91P .6500 0E +02 .10664E-01 2.5310 .7136 .7593 1 0 0 0.
278 SE 92 . 5 0 214E + 0 0 .1 J 8 C 4E * C1 9.2156 2.9681 2.7647 1 0 C 0.
279 3B 92 .2500CEe00 .27726E+01 11 7930 3.0517 3.5379 1 0 SE 92 1 .10000E*01
280 KR 92 .18400E*01 .37671E*00 6.6000 2.6681 .7378 0 0 BR 92 1 .74CCCE+00
281 RB 92 4480CE*01 .15472E*00 8.180C 3.6974 .2140 C 0 KR 92 1 .9996 CE * 00

KR 93 6 .32000E-01
282 SR 92 . 975 6 CE + 0 4 .71 C 48 E -0 4 1.9300 .1998 1.3334 0 0 R8 92 1 .99990E*00

Rs 93 6 .16200E-Si
283 Y 92 .12 7 4 4E * 0 5 . 5 4 3 90 E-0 4 3.6200 1 4533 .2517 0 0 3R 92 1 .1CCCCE*01
284 2R 92 C. C. 0.0000 0.0CCC C.00C0 C 0 Y 92 1 .10000E*01

NB 92M 4 .1CCCOE*01
N8 92 4 .1CCCCE+01

285 NB 92 .11030E*ll . 6 2 7 99 E- 10 2.010C .5475 .6030 1 0 0 0.
286 M8 92P .87523E*06 .79196E-C6 2.1450 .5897 .6435 1 0 C C.
287 MC 92 C. O. 0.000C 0.CCCC 0.0CC0 C 0 00.
288 SE 93 .8307tE-01 .8 34 40 E + 01 11.610 0 3.7890 3.4830 1 0 C C.
289 BR 93 .21898E*00 .31654E*01 10.191 C 3.3C23 3.0573 1 0 SE 93 1 .10000E*01
290 KR 93 .1289CE*01 .5 3 7 74E + C0 7.0000 2.2113 2.1000 1 0 BR 93 1 .10000E*01
291 R8 93 .5800CE*01 .11951E*00 7.3300 2.3238 2.1990 1 0 KR 93 1 .9 6 8 CCE * 00

KR 94 6 .44000E-01
292 SR 93 .4560CE*03 .152CIE-02 4.1000 1.1598 1.3450 C 0 R8 93 I .98380E+00

#8 94 6 .11100E+00
293 Y 93 .3636CE*05 .19C63E-C4 2.8900 t.1810 .0895 0 0 SR 93 1 .10000E+01

Y 93M 2 .1CCC0E*01
294 Y 93P 4 3 8 0 CE * 0 3 .15 8 E S E- C 2 .2500 0.OrCO .2500 0 0 0 C.
295 2R 93 .4825CE+14 .14366E-13 .0900 .0192 0.0000 0 1 Y 93 1 .40000E+01
296 M8 93 C. O. 0.0000 0.0CCO 0.C000 0 0 2R 93 1 .50000E-01

N8 93M 2 .10000E*01
MD 93 4 .15 C C CE * 0 0

297 NB 93P . 378 4 3E +09 .te!I6E-C8 .0304 0.00C0 .0304 0 0 2R 93 1 45000E*00
. MD 93 4 .65000E*00

298 MC 93 .94608E*11 .73265E-11 4200 .1115 .0546 1 0 MD 93M 2 .1CCCCE*01
TC 93M 4 .18000E*00
TC 93 4 .10 C C CE * 01

299 PC 93P .2 4 8 4 CE * C5 . 2 7 9 CS E- 0 4 2.428C .6802 .7284 1 0 00.
3C0 TC 43 .9828CE*C4 .7C528E-04 3.19 C C .9283 .9570 1 0 TC 93M 2 .82CCCE+00
3C1 TC 93P . 25 8 0 CE *04 .26866E-03 .964C 0.0000 .7990 0 0 C 0.
3C2 SE 94 .26521E*00 .24136E+01 10.6080 3.4454 3.1824 1 0 0 0.
3C3 BR 94 .66502E-01 . l C 4 2 3 E * C 2 13.151 C 4.3183 3.9453 1 0 SE 94 1 .1 C C C CE * 01
3C4 K8 94 .20CC CE *00 . 3 46 57E *01 7.5000 2.3820 2.2500 1 0 BR 94 1 .10000E*01
3C5 R8 94 .2690CE*01 . 2 5 7 6 8 E + C 0 10.14 0 0 3.87C2 1.5290 0 0 KR 94 1 .956CCE+00
3C6 $9 94 .78CCCE*02 .84865E-02 3.3500 .8696 1.'425 0 0 R3 94 1 .889CCE*00

R8 95 6 . 71 C C C E-01
3C7 Y 94 .1146CE*04 .6 C 4 84E-C 3 4.8600 1.69C6 .9972 C 0 SR 94 I .lCCCCE*01
3C6 2R 94 0. O. 0.0000 0.0000 0.0000 0 0 Y 94 1 .10000E*01

2R 93 3 .10000E+01
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TABLE IV (continued)

NC. NLCL. HALF LIFE DE C AY CONSI O E-8 ETA E-GAMPA IE 3G M.NUCL Di?P BRANCHING
(SEC3 t i t!E C l (ME VI (PE 51 ( PE V I

*

309 NE 94 .6 3 0 7 2E *12 .1C990E-11 2.0500 .1910 1.5600 0 0 NB 94M 2 .99800E*00
310 N8 94P .3756CE*03 .18454E-02 .0448 .0013 .0413 0 0 0 0.
311 MC 94 0. O. 0.0000 0.0000 0.0000 0 0 NB 94 1 .10CCOE*01

N9 94M 1 .2CCCCE-02
112 SE 95 .30441E-01 .22770E*02 13.5490 4.4550 4.0647 1 0 00.
313 BR 95 .84000E-01 . 8 2 510 E * 01 11.5900 3.7821 3.4770 1 0 SE 95 1 .10000E*01
314 KR 95 .1000CE*01 . 6 9 315 E * 00 6.5000 2.0410 1.94C0 1 0 BR 95 1 .10000t*01
315 WE 95 .3600CE*00 .19254t*01 8.6000 2 7575 2.5800 1 0 KR 95 1 .10C0CE*01
316 5R 95 .2600CE*02 .266t0E-C1 6.110C 1.9Ct1 1.8330 1 0 R8 95 i .9 29 CCE * 00

R8 96 6 .12700E*00
317 Y 95 .64 20CE *0 3 . l C 7 9 7E -0 2 4.4300 1.7732 4018 0 0 !R 99 1 .10CCCE*01
318 29 95 .55279E*07 .12539E-06 1.1223 .12C5 .7359 0 0 Y 95 1 .10000E*01
319 N8 95 .3037CE*07 .22824E-06 .9255 .0473 .7652 0 0 2R 95 1 .98800E*00

NS 95M 2 .10000E*01
320 N3 95P . 3119 CE * 0 6 .2 2223E-0 5 .2356 0.0000 .2355 0 0 2R 95 1 .120CCE-01
321 MC 95 C. O. 0.0000 0.CCCC 0.0000 0 1 M8 95 1 .10000E*01

TC 95M 4 .96003E*00
TC 95 4 .10CCCE*01

322 IC 95 .7200CE*05 .9E270E-C5 1.660C .438C 4980 1 0 TC 95M 2 4 C C C C E- 01

RU 95 4 .10CCCE*01
321 TC 95P .52704E*07 .13152 E -0 6 1.6990 4499 .5097 1 0 0 C.
324 RL 95 .5940CE*04 .11669E-03 2.3500 .6550 .7050 1 0 0 C.

325 SE 96 .1534tE*00 . 4 5171 E * 01 11.9 6 7 0 3.9115 3.5901 1 0 C C.
326 BR 96 . 29 5 6 2 E-01 . 2 3 4 47E + C 2 14.4 8 8 C 4.778C 4.3464 1 0 SE 96 1 .10000E*01
327 KR 96 .93785E*00 .73908E*00 8.0304 2.5631 2.4091 1 0 BR 96 1 .10CCCE+01
328 R8 96 .2070CE*00 .33485E*01 10.5610 3.4293 3.1683 1 0 KR 96 1 .10000E*01
321 SR 96 4000CE*01 . l ? 3 29 E * Cs 4.1222 1.2191 1 2367 1 0 28 96 I .87300E*00

R8 97 6 .21CCCE*00
330 Y 96 .13 8 0 CE * 0 3 .5C228E-C2 6.8000 1.154C 4.05CC 0 0 57 96 1 .10000E*01

3R 97 6 .1CCCCE-02
*

3 31 2R 96 C. O. 0.0000 0.00C0 0.1000 0 0 Y 96 1 .100CCE*01
Y 97 6 .160COE-01

3 32 N8 96 . e406 CE *05 .82459E-05 3.1870 .2537 2.4431 0 0 C 0.
333 PC 96 C. C. 0.0COE 0.0CCC C.0000 C 0 NB 96 1 .10000E+01

MO 95 3 .100CCE*01
334 RR 97 .10000E*C0 .6 9 315 E * 01 4 0.9 5 6 0 3.5653 3.2868 1 0 0 0.
335 88 97 .1760CE*C0 .39383E*C1 9.0059 2.8964 2.7018 1 0 KR 97 1 .10000E*01
336 59 97 .2000CE*00 .34657E*01 7.0644 2.2332 2.1193 1 0 R8 97 1 .79CCCE*00

R9 QS 6 .26000E*00
337 Y 97 .1110CE *01 .62446E*00 5.1382 1.5793 1.5415 1 0 3R 97 1 .999tCE+00

$# 99 e .50000E-02
336 29 97 .6120CE*05 .11326E-C4 2.6720 .7170 .2370 0 0 Y 97 1 .98400E*00

Y 98 6 48 C 0C E-02
3 ?9 NE 97 4326CE*04 .16 C 2 3E-C 3 1.9 36 C 4738 .6656 0 0 2R 97 1 .13800E+00

NB 97M 2 .10CCOE*01
340 NE 97P .6000CE*C2 .11552E-01 .7430 0.0000 .7427 0 0 2R 97 1 .862CCE*00
341 MC 97 C. O. 0.0000 0.0C00 0.0000 0 1 N8 97 1 .10000E*01

TC 97 4 .lCCCCE*01
342 TC 97 . E199 6E * 14 .84537E-14 .3000 .0760 .0390 1 0 RU 97 4 .99960E*00

TC 974 2 .10CCCE*01
343 TC 97P .77 76 CC 4 0 7 . 8 91 '39 E-0 7 .0965 0.0000 .0965 0 0 RU 97 , 400CCE-03

Q*7 "i *
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TABLE IV (continued)

hC. NLCL. H AL F Life DE C AY CONSI Q E-SETA E-GAMMA IE SG M . N UC L Di?P 8 RANCHING
15E C ) (1/5ECl (MEV) (ME VI IMEWI

144 RL 97 .249 7CE *06 .277c0E-05 1.2000 .2999 .3600 1 0 00
345 ER 98 .45 0 0 4E *00 .t5133E*01 9.4041 3.0327 2.8212 1 0 0 0.
346 R8 90 .13600E*00 .5C967E*01 11.9110 3.8922 3.5733 1 0 ER 98 1 .10C00E*01
347 SR 98 . tS CO CE * 0 0 . 815 4 7E ' C O 5.5344 1.7133 1.66C3 1 0 R8 98 1 .74000E*00

R8 99 6 .370CCE*00
348 Y 98 .3000CE*00 .2 31CS E * 01 8.0575 2.5724 2.4173 1 0 SR 98 1 .99500E*00
349 la 90 .?t 00CE *02 .22360E-C1 2.2400 .6197 .6720 1 0 Y 98 1 .99520E*00

Y 99 6 . 38 CC CE-O t
ISO M8 98 .3060CE*04 .22652E-03 4.6000 .8913 2.4140 0 0 00.
351 N8 98M .2800CE*01 .2 4 755E * 00 4.600C 1.9851 .1159 0 0 ZR 98 1 .10000E*Ct
352 MC 98 0. O. 0.0000 0.0000 0.0000 0 0 N8 98 1 .100COE*01

NB 98M 1 .50000E+01
MD 97 3 .1CC00E*01353 TC 98 .47304E*14 .14653E-13 1.7000 .0816 1.4200 0 0 0 0.

354 RU 98 C. O. 0.000C 0.00C0 0.0000 0 0 TC 98 h .100COE*01
355 NB 99 .57475E-01 .12060E*02 12.2870 4.0212 3.6861 1 0 0 C.
3 56 R$ 94 .76000E-01 . 91204 E * 01 10 3 6 3 0 3.3613 3.1089 1 0 KR 99 1 .10CCOE*01
357 SR 99 .56003E*00 .12317E*01 8.4420 2. 7 C 35 2.5326 1 0 R8 99 1 .6 3 CC CE * 00
358 Y 99 .80000E+00 .86643E*00 6.5286 2.0507 1.9586 1 0 SR 99 1 .10000E*01
359 ZB 99 .2400CE*01 . 2 8 8 81E * 0 0 4.6284 1.4077 1.3845 1 0 Y 99 1 .962CCE*00
360 M8 99 .1430CE*02 4 8 4 72 E- 01 3.7360 1.51C2 .2360 0 0 TR 99 1 .10000E*01
361 NB 99M .1560CE*03 .44433E-02 4.1050 1.3666 .9050 0 0 C 0.
362 MC 99 . 2 3 76 7E + C6 .29164E-05 1.3722 .3937 .1700 0 0 M8 99 1 .10000E*01

M8 99M 1 .10CCCE+01
363 TC 99 .67172E*13 .1C319E-12 .2911 .0880 0.0000 0 1 MO 99 1 .13700E*00

TC 99M 2 .10000E*01
364 TC 99P .71672E*05 .31984E-04 .1426 0.0CC0 .1427 C 0 MD 99 1 .863CCE+00
365 RL 99 C. O. 0.0000 0.0C00 0.0000 0 0 TC 99 1 .10000E*01

RH 99M 4 .lC000E*01
RH 99 4 .10000E*01

366 Rh 99 .12 9 6 CE *0 7 .53484E-06 2.0500 .5599 .6150 1 0 PO 99 4 .10000E*01 *

367 Rb 99M .1692CE*05 .4C966E-04 2.100C .5755 .63CQ 1 0 PD 99 4 C.
368 PC 99 .3180CF*ns .5C228E-03 3.5000 1.1165 1.1400 1 0 00.
369 KRICO .25088E-01 . 2 7 6 29E * 02 10. 7 38 0 3.4902 3.2214 1 0 C C.
370 R81CC .63347E-01 .1 C9 42 E * 02 13.277C 4.1616 3.9811 1 0 KR100 1 .10000E*01
371 SRICC .1844CE*01 .37590E*00 6.9185 2.1835 2.0756 1 0 R8100 1 .10000E*01
3 72 Y 100 .5090SE*01 .63537E*C0 9.4156 3.0367 2.8247 1 0 SR100 1 .10CCCE*01
373 ZRICC . 710 0 CE * 01 97626E-01 3.1 G0 0 .8989 .9300 1 0 Y 100 1 .10000t*01
3 74 N81CC .1500CE+01 4 6210 E * C 0 6.5 00 C 2.0410 1.9500 1 0 IR100 1 .10000E*01
375 Nt1CCP . 3100 CE *01 .24360E*00 6.5000 2.0410 1.9500 1 0 0 C.
3 76 MC100 C. O. 0.0000 0.0000 0.0000 0 0 M8100 1 .10000E*01

M8100M 1 .10CCCE*01
377 TCICC .1600CE*02 43322E-01 3.3700 1.4000 .0780 0 0 TC 99 3 .10000E+01
378 RLICC C. 0. 0.0000 0.00C0 0.0000 0 1 TC100 1 .10C00**01
379 R81C1 .10195E*00 .6 79 90 E * 01 11 2500 3.6658 3.3750 1 0 C 0.
380 SR101 .28 492E *00 .24328E*01 9.7864 3.1637 2.9359 1 0 R8101 1 .30000E+01
381 Y ICI .1149 3E *01 . 6 C 311 E * C 0 7.8947 2.5167 2.3684 1 0 SR101 I .tCCCCE*01
382 28101 .3300CE*01 .210 C4 E *00 6.5000 2.5970 .7650 0 0 Y 101 1 .10CCOE*01
383 N81C1 .7000CE*01 99C21E-01 4.6000 1.8473 .4000 0 0 ZR101 1 .10000E*01
384 MC101 .8772CE*03 .79018E-03 2.8200 .5759 1.3371 0 0 N8101 1 .10000E*01
385 TC101 .8520CE+03 .81355E-03 1.6270 .4796 .3403 0 0 M0101 1 .1CC00E+01
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TABLE IV (continued)

NC. NLCL. H ALF LIFE CECAY CONST C E-8 ETA E-GAMMA IE $G M.NUCL OTYP BRANCHING
!$EC) 11/ 5E C ) IMEVI IMEVI IPEVI

*

386 RulC1 0. O. 0.0000 0.0000 0.00C0 0 1 TC101 1 .lCCCOE*01
RH101M 4 .90000E*00
RH101 4 .10CCCE+0!
RU100 3 .1CCCCE*01

387 RHt01 .94608E*08 .73265E-C8 .5600 .1250 .1680 1 0 RH10lm 2 .10000E+00
388 RH10lm . 38 6 21 E * 06 .l?948E-05 .6613 .1509 .1984 1 0 P0101 4 .10CCCE*01
389 RCICI . 29 8 8 CE * 05 . 2 3198 E -0 4 1.9900 .4412 .5970 1 0 00.
390 SR102 .8226tE*00 . 8 4262 E *00 8.2658 2.6433 2.4797 1 0 C C.
391 Y IC2 .9000CE*00 .77C16E+00 10.7430 3.*919 3.2229 1 0 $#102 1 .10000E*01
392 ZR102 .8000CE*00 .86643E*C0 4.5122 1.3$89 1.3537 1 0 Y 102 1 .10000E*01
393 N8102 .2900CE*01 . 2 3 9 02 E * 0 0 7.0000 2.2113 2.10C0 1 0 Z2102 1 .1000CE*01
394 MCIC2 .3660CE * 0 3 .IC4C8E-02 1.0400 .2543 .3120 1 0 N8102 1 .10000E*01
395 TC102 .5280CE*01 .13128E*00 4.5000 1.7518 4907 0 0 M0102 I .10000E*01
396 TCIC2P .2610CE*03 .20557E-02 5.0000 1.0195 2.5540 0 0 0 C.
397 R11C2 C. O. 0.0000 0.0000 0.0000 0 1 TC102M 1 .10000E*01

TC102 1 .lCCCCE*01
RU101 3 .40000E*01
RH102M 4 .1CCC0E*01
RH107 4 .84000E*00

398 Rb1C2 .17885E*06 . 3 8 7 56 E-0 7 2.3200 .6453 .6960 1 0 0 0.
399 RM102P .6622SE*08 .10467E-07 2.3200 .6453 .6G60 1 0 C C.
4C0 PCIC2 C. O. 0.000C 0.CCCC 0.0000 0 0 RH102 1 .16000E*00
4 C1 RE103 .40654E-01 .17C50E*02 12.9590 4.2525 3.8877 1 0 C C.
4C2 SRIC3 .1438tE*00 .482COE*Cl 10.6700 3.4667 3.2010 1 0 R8103 1 .100CCE*01
4C3 Y 103 41801E*00 .itS82E+01 9.2254 2.9715 2.7676 1 0 SR103 1 .10000E*01
4C4 Z81C3 .18078E*01 .38343E*CC 7.3627 2.335C 2.2088 1 0 Y 103 I .1CCCCE*01
4C5 NBIC3 .11914E + C 2 .5 8177E -01 5.5070 1.7041 1.6521 1 0 ZR103 1 .10C00E*01
4 06 MCIC3 .6000CE*02 .11552E-01 4.4000 1.3257 1.3200 1 0 N5103 1 .10C00E*01
4C7 TCIC3 .5000CE*02 .13863E-C1 2.2000 .6070 .6600 1 0 P0103 1 .10000E*01
4C8 RLIC3 .33998E*07 .2C388E-06 .761 7 .0766 .5107 0 0 TC103 1 .10000E*01,

2U102 3 .1CCCCE*01
4C9 RHIC3 C. O. 0.0000 0.0000 0.0000 0 1 RU103 1 .10000E-01

RH103M 2 .10CCOE*01
P0103 4 $10CCCE-02

410 RHIC3P .3360CE+04 .2 C 6 29 E- 0 3 .0398 0.00C0 .0398 0 0 20101 1 .99000E*00
RD103 4 .999CCE*00

411 PCIC3 .146 8 eE * 0 7 . 4 719 t E -C 6 .560C .125C .1680 1 0 AG103 4 .10000E*01
412 AGIC3 .39600E*04 .17 5 C 4 E - 0 3 2.6000 .7357 .7500 1 0 AG103M 2 .10CCCE*01
413 AGIC3P .5800CE*01 .119 5 t E * C 0 .1380 0.0000 .1380 0 0 0 0.
414 SRIC4 42281E*C0 .It394E*01 9.5715 3.09C1 2.8715 1 0 0 0.
415 Y 104 .13988E*00 .49553E*01 12.0330 3.9341 3.6099 1 0 3R104 1 .1CCCCE*01
416 ZRIC4 . 38 9 C CE + 01 .17 819 E + C O 5.8685 1.8265 1.7606 1 0 Y 104 1 .10000E*01
417 N8104 . 302 0 CE *01 .2 2 9 52 E * 00 s.3379 2.6679 2.5014 1 0 ZR104 1 .10CCOE*01
418 PC1C4 .7800CE*02 .88865E-02 2.400C .6711 .7200 1 0 N8104 1 .10CCCE*01
419 TCIC4 .1092CE+C4 .63415E-03 5.4000 1.6158 1.6810 0 0 M0104 1 .10000E*01
420 RLIC4 0. O. 0.0000 0.0CC0 0.0000 0 1 TC104 I . l C C C CE * 01

RH104 4 .12000E-02
421 Rb104 .4200CE*02 .165C4E-01 2.4430 1.0C30 .0115 0 1 RH104M 2 .9980CE*00

RH103 3 .10000E*01
' RNIC4P .2610CE*03 2e557E-02 .1339 .0006 .1322 0 0 0 0.
423 PCIC4 0. O. 0.0000 0.0CCC 0.00C0 C 0 RH104 1 .9988CE*00

RH104M 1 .20000E-02
424 SR105 .55452E-01 .12 5 CJ E * 02 12.3 5 5 0 4.0446 3.7065 1 0 C 0.
425 Y ICS .2055CE*00 .33730E+01 10.1000 3.2712 3.0300 1 0 $R105 1 .10000E*01

? 7 'l 4 nn
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TABLE IV (continued)

N C. NLCL. H AL F Life DECAY CONST 0 E-BETA E-GAMMA !E SG M.NUCL DTYP 8 RANCHING
E 5E Cl I I / 5E C 1 (FE VI ( PE V I ( PE V )

426 ZRICS .6213 2E *00 .11156E*01 8.6791 2.7845 2.6037 1 0 Y 105 1 .10000E*01
427 NPLCS .1800CE*Cl .385C8E*00 7.0000 2.2113 2 20C0 1 0 TRIO 5 1 .10CCCE*01
428 PCIC5 4200CE*02 .165C4E-01 5.5000 1 7017 1.6500 1 0 N8105 1 .10CCCE*014 29 TCICS 4680CE*03 .14 811 E -C 2 3.4 00 C .9977 1.0200 1 0 M0105 1 .10CCCE*014 30 RU105 .15984E*05 43365E-04 1.9170 .4076 .7980 0 0 TC105 1 .100COE*01
431 RHIC5 .12 7 3 CE * C 6 .54452E-05 .5655 .1567 .0785 0 1 RU105 1 .74200E*00

RH1054 2 .10000E*01
RH104 3 .10CCCE*01

432 Rh1 CSP 4500CE *C2 .154C3E-C1 .130C 0.CCC0 .1300 C 0 9U105 I . 258C CE *00
4 33 PC105 O. O. 0.0000 0.0000 0.0000 0 1 RH105 1 .10C00E*01

AG195 4 .1000CE*01434 AGICS . 35 42 4E *0 7 .19567E-06 1.3000 .3292 .3900 1 0 CD105 4 .1CCCOE*01
A3105M 2 .10CCCE*014 35 AGICSP C. O. 0.0000 0.0000 0.0000 C 0 C C.

436 CC105 .3420CE*04 .20268E-03 2.8000 .8005 .8400 1 0 0 0.
437 Y 106 . 7 6 011 E- 01 . 91190E * 01 13.010 0 4.2700 3.9030 1 0 0 0.
433 2RIC6 .1553CE*01 44633E*00 71857 2.2745 2.1557 I O Y 106 1 .10000E*014 39 h81C6 .89 72 3E *00 .77254E*00 9.6380 3 1128 2.8914 1 0 ZR106 1 .10CCCE*01440 MCIC6 .95 00 CE * 01 .72963E-Cl 3.9 00 C 1.1449 1.1700 1 0 N8106 1 .tCCCCE*01
441 !CIC6 . 3600 CE *02 .19254E-01 6.5000 2.0410 1 9500 1 0 M0106 1 .10000E*01
442 RLICt . 31812E * 0 8 .2 3 789E-0 7 .0394 .0130 0.0000 0 1 TC106 1 .10CCOE*0144s EkiC6 .2990CE*02 .2 3182 E-01 3.5400 1.4327 .1884 0 0 RU106 1 .10000E*01

RH105 3 .1CCCOE*01444 RH1Cer .1920CE*04 .87519E-04 3.6 78 C .3212 2.7633 C 0 0 C.
445 PCIC6 0. O. 0.0000 0.0C00 0.0000 0 0 RH1064 1 .1000CE*01

RH106 1 .1CC00E*01
PD105 3 .10000E*01
AG106M 4 .10C00E+01
AG104 4 . l C CCCE * 01446 AGIC6 .3446CE*C4 47936E-03 2.9600 .8531 .8880 1 0 C 0. *

447 ACIC6P . 72 5 7 t E *0 6 .95506E-06 3.2600 .9513 .9780 1 0 C 0.448 CC106 C. O. 0.0000 0.000C 0.0000 0 0 C C.
4 49 Y 107 .10252E*00 . 6 7 610 E * 01 11.2400 3.6624 3.3720 1 0 00.450 29104 .25488E*00 .21195E+C1 9.9557 3.2218 2,9867 1 0 Y 107 I .1CCCCE*C1451 h81C7 .9368 9E *C0 . 7 39 04 E *00 8.1471 2.6029 2.4441 1 0 2p107 1 .10000E+01452 MCIC7 4760tE*01 .14 5 60E 6 CO 6.3427 t.9874 1.9028 1 0 N8107 1 .10000E*01453 TCIC7 .2900CE*02 .2 3 9 C2 E-01 4.5463 1.3803 1.3639 1 0 P0107 1 .1CCCCE*01454 RL107 .2520CE*01 .27506E-02 3.1500 1.2245 .2407 0 0 TC107 1 .10000E*01

rut 06 3 . lC CC CE * 01455 RHIC7 .13 0 2 CE + C 4 .5 32 37E-0 3 1.5100 4412 .3098 0 0 Rut 07 1 .10000E*01456 PC107 .20498E*15 . 3 3 815 E-14 .031C .0110 0.0000 0 1 RH107 1 .10CCOE*01
PD107M 2 .10000E*01457 PC1C7P .2130CE*02 . 3 2 's 42 E -01 .2100 0.0000 .2100 0 0 00.

455 AGIC7 C. O. 0.000C 0.0C00 0.0000 C 0 PD107 I .lCCCCE*01
AG107M 2 .10C00E*01
CD107 4 .34000E-02459 ACIC7P .4400CE*02 .15753E-01 .0931 0.0000 .0931 C 0 CD107 4 .99660E*00460 CC107 .2340CE*C5 .29622E-04 1.4170 .3644 4251 1 0 IN107 4 .10000E*01461 IklC7 .1920CE*04 . 3 41C IE-C 3 3.5000 1.0311 1.0500 1 0 C C.

462 ZR108 .73971E*00 .9 3 705E *00 8.4610 2.7I00 2.5383 1 0 0 C.
463 N81C8 . 32 02 CE * C 0 .21647E*01 10.9000 3.5460 3.2700 1 0 ZR109 1 .10000E*01

.
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TABLE IV (continued)

NC. NLCL. H A' 'FE DECAY CONST Q E-SETA E-GAMPA If $G M.NUCL DIYP BRANCHING
15Et 81/5E C ) IPEV) ( PE b l (PEV)

.

444 MCICS .1500CE*01 46210E*00 4.G738 1.49C2 1.4621 1 0 N8108 1 .ICCCCE*01
465 10108 .52000E*01 .13 3 30 E * C0 7.321i 2.3209 2.1965 1 0 m010e ! .10000E*01
466 Rul08 .27000E*03 .2 5 6 72 E-02 1.3200 .4724 .0476 0 0 TC10* 1 .10CCCE*01
467 RHICS . 368 0CE *02 41259 E - C 1 4.5 00 C 1.812C .3563 C 0 RU108 1 .10000E*01
468 RF108P . 3540CE *0 3 .19 5 80 E -0 2 4.4300 .8041 2.4395 0 0 C C.
449 PCIC8 C. O. 0.0000 0.0C00 0.0000 0 1 RH108 1 .10000E*01

RH108M 1 .10000E401
AG108 4 .230CCE-01
AG108M 4 .92300E*00
P0107 3 .10CCCE*01

4 10 AGIC8 .1446CE*03 .4 79 36E-02 1.6462 .5C13 .2841 0 0 AGIOSM 2 .77CCCE-01
471 A6108P .40 9 9 7E *10 .169C7E-09 1.8729 0.0CC0 .90CC 0 0 0 0.
4 72 CC108 0. 0. 0.0000 0.0000 0.0000 0 0 AGIOS 1 .977COE*00
473 2RIC9 .18 318E * 0 0 . 3 7 8 40E * 01 10.2800 3.3320 3.0840 1 0 0 0.
6 74 M8109 . 36 7 8 3E *00 .18844E*01 9.4089 3.0344 2.8227 1 0 2Rt09 1 .100COE*01
4 75 MC109 .14352E*01 48296E*GO 7.6291 2.4260 2.2887 1 0 N8109 1 .400COE*01
476 iCIC9 .80081E*01 .8(556E-01 5.8545 1.8218 1.7564 1 0 M0109 1 .10000E*01
477 RL109 .34 50CE *02 .2CC91E-01 4.0892 1.2C67 1.2268 1 0 T C 109 I .10 C C C E * 01
418 RHIC9 .9000CE*02 . 7)C t6E-C 2 2.5000 .7038 .7500 1 0 RU109 1 .50000E*00

RHtogM 2 .in0COE*01
4 79 RHIC9P .5000CE*02 .13863E-01 .2500 0.0000 .2500 0 0 RU109 1 .500COE*00
480 PCIC9 48 4 5 t E * 05 .14305E-04 1.1160 .3t66 .0007 0 0 RH109 1 .50000E*00

P0109M 2 .10 C C CE * 01
P0108 3 .10000E*01

4 81 PC109P .2814CE*03 .2 4 6 32 E-0 2 .1880 0.0C00 .1880 0 0 RH109 1 .50CCCE*00
482 AGIC9 C. O. 0.0000 0.0000 0.0000 0 1 P0109 1 .20000E-03

AG109M 2 .10000E*01
443 A6109P . 39 60 C E *02 .175C4E-01 .0877 0.0CCO .0877 0 0 P0109 1 .9998 Cf *00

C0109 4 .10000E*G1
484 CC109 .3920CE+08 .17 6 82 E -0 7 .0900 .0246 .0160 0 0 IN109 4 .1CCCCE*01*

485 th1C9 .1512CE*05 .45843E-C4 2.0200 .55C6 .6060 1 0 IN109M 2 .10000E*01
486 IP109P .7800CE*02 .88865E-02 .6580 0.0000 .6580 0 0 0 C.
487 2R110 .39914E*00 .17366E+01 9.6937 3.1319 2.9081 1 0 C C.
488 hellC . 3 315 7E * C 0 .5 26e2E * C 1 12 122C 3.9646 3.6366 1 0 2R110 1 .10000E*01
489 MC110 .3124tE*01 .22187E*00 6.1600 1.9294 1.8480 t 0 N8tt0 1 .10CCCE*01
490 TC110 .6200CE*00 .8 45 30E * C0 9.000C 2.8944 2.7000 1 0 M0llo 1 .10CCCE*01
491 RL11C .1590CE*02 .4 3 5 94 E-01 2.5000 .7038 .7500 1 0 TCllo 1 .1000Ce*01
492 RH11C .2850CE*02 .24321E-01 5.4000 1.3521 2.2210 0 0 RUllo 1 . lC C C CE * 01
493 RH11CP . ?0 0 0 CE * 01 . 2 31CS E * 00 5.5000 2.4812 .0561 0 0 0 0.
494 PC110 0. O. 0.0000 0.0CCO 0.0000 0 0 RH110 1 .10000E*01

RH1104 1 .lCCCOE*01
AG110 4 .30000E-02

495 AG110 .2460CE*02 .28177E-01 2.8839 1.18CC .0416 0 0 AGil0M 2 .14CCCE-01
AG109 3 .96700E*00

496 AG110P .217 7 3E *0 8 . 318 35 E -0 7 2.9458 .0680 2.7900 0 0 AG109 3 .33CCCE-01
497 CC11C C. O. 0.0000 0.00C0 0.0000 0 0 AGt10 1 .9970CE*00

AG110M 1 .98600E*00
498 N8811 .2002 7E *00 .34610E*01 10.1400 3.2849 3.0420 1 0 C 0.
499 MC111 .625 5 8E * C0 .11C8CE*Cl 8. 510 C 2.7269 2.5530 1 0 48111 1 .10000E*01
500 TC111 .22358E*01 . 31 C G2 E * 0 0 7.1256 2.2540 2.1377 1 0 M0111 1 .10CCCE*01
SC1 RL111 .13831E*02 .5Cl34E-01 5.3819 1.6616 1.6146 1 0 TCllt 1 .10000E*01

}J/77 1 n"
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TABLE IV (continued)

hC. NLCL. H AL F Life DE C AY CONSI O E-8 ETA E-GAMMA IE SG M.NUCL DTTP BRANCHINGI SE Cl l l # 5E C ) (ME VI ( PE b l (PE V1

5 C2 RNill .17198E*03 .4C3C3E-02 3.6505 1 0740 1.0952 1 0 RUllt 1 .10CCOE*01
*

SC3 PCitt .1320CE*04 .52511E-03 2.1405 .8442 .0529 0 0 #4111 1 .99570E*00
P0111M 2 .68CCCE*00SC4 PC111P .19 8 0 C E * 0 5 . 3 5 C C 7E-0 4 2.360C .1980 .3190 C 0 RH111 1 . 4 3 CCCE -025C5 A6111 .64541E*06 .10740E-05 1.0280 .3 5 e5 .0193 0 0 P0tti 1 .75CCCE-02
PD11tM 1 .66CCCE-01
AGtt1M 2 .10C00E*01SC6 AGillP .74000E*02 .93669E-02 .0650 0.0000 .0650 0 0 PDill 1 .9925CE*00
P0tt1M 1 .25400E*00507 CLit! 0. O. 0.0000 0.0000 0.0000 0 0 AG111 1 .10CCCE*01
CD11tM 2 .10000E*01
IN111 4 .99990E*00SC8 CCalle .29 220E *04 . 2 3 722 E-0 3 .3960 C.0000 .3960 0 0 IN111 4 .10CCCE-03SC9 Ihtli .24365t*06 .2 8 4 49E-0 5 1.1000 .2712 .3300 1 0 $N1t! 4 .10000E*01
IN111M 2 .30C0CC*01580 th11tP . 48 00 0E * 0 3 .1444tE-02 0.0000 0.0000 0.0000 0 0 C 0.5 11 5h118 .2106 CE *0 4 .32913E-03 2.5200 .7101 .7560 1 0 C 0.512 N8112 .74078E-01 . 9 3 5 70 E + 01 13.0500 4.2837 3.9150 1 0 C C.513 MCll2 .3355eE*C1 .5|I11E*C0 7.4042 2.3492 2.2213 1 0 M8tt2 1 .10000E*01514 iCt12 .76376E*00 .90755E+00 9.8252 3.1770 2.9476 1 0 M0112 1 .10CCCE*015 15 RLil2 .7000CE*00 . 9 9 021 E * 0 0 3.9359 1.1551 1.1808 1 0 TCitt 1 .1J000E*01516 RN!!2 46 5 0 C E * 01 .149C6E*CQ 6 3723 1.9975 1.9117 1 0 RU112 1 .10000E*01517 PC112 .72432E*05 .95696E-05 .3000 .0844 .02C0 0 0 aHil? ! .lCC00E+015 12 AG112 .112 3 2E * C5 . 61712E- 0 4 4.0000 1.4239 .6680 0 0 PD112 1 .10000E*01519 CC112 0. O. 0.0000 0.0CC0 0.0000 0 0 AG112 1 .1CCCCE*01
Intl 2 4 .56CC0E*00520 Ikil2 .8640CE*03 .8C225E-03 1 7410 .4628 .5223 1 0 Intl 24 2 .10000E*015 21 Ik!!2P .1248CE*04 .55541E-03 .1560 0.0CC0 .1560 0 0 C C.522 Shll2 C. O. 0.000C 0.0C00 0.0000 0 0 IM112 1 .44000E*00523 MC113 .;858 3E *00 .2 4 2 50 E * 01 9.6000 3.0998 2.8800 1 0 C 0.524 TC113 . 79 4 4 9E *C0 87244E*00 8.3566 2.6743 2.5070 1 0 M0ill 1 .10000Eedt

.

525 RL113 .35432E*01 .19563E*CQ 6.6379 2.0878 1.9914 1 0 TC113 1 .10000E*01526 Rh!!3 .24505E*02 .2 82 86 E-01 4.9281 1.5C86 1.4784 1 0 RU113 I .10C0CE*01527 PCll? .90 0 0 CE * 02 .17 C I6 E -C 2 3.5 75 C t.0641 .9221 0 0 RH113 1 .10000E*01528 AC11A .19332E*05 . 3 5 8 55 E-04 2.010C .7752 .0541 0 0 P0113 1 .90C00E*00529 AGI)3P . 7200CE *02 .96270E-02 2.0100 .5519 .5505 0 0 P0113 1 .10000E*00530 CCis3 0. O. 0.0000 0.0C00 0.0000 0 1 AG113 1 .98700E*00
AGt13M 1 .95 5 C CE * 00
C0113M 2 .10000E-02531 CC113P .42889E*09 .16161E-08 .5610 .1516 0.0000 0 0 AG113 1 .13000E-01
AG113M 1 .45CCCE-015 32 th113 C. O. 0.0000 0 0000 0.0000 0 0 C0113M 1 .99900E*00
IN113M 2 30CCCE*01
$N113M 4 .90000E-01533 th!13P .59688E*04 .11613E-03 .3930 0.0CCO .3930 0 0 3N113 4 .30CC0E*01534 5>183 .99 36CE *07 . 6 9 761 E -0 7 1.0200 .2487 .3060 1 0 SN113M 2 .91000E*00
58113 4 .10C00E*015 35 Shll3P .2200CE*04 . 5 7 7e2 E-C 3 .0719 0.0CCC .0719 0 0 C C.5 36 58113 .18049E*02 . 3 8 4 04 E -01 0.0000 0.0000 0.0000 0 0 0 C.537 M0114 .68669E*00 .1 C 0 94 E * 01 8.6013 2.7579 2.5804 1 0 0 C.5 34 iC114 .29 30 7E *00 .23651E*01 11.0160 3 5860 3.3048 1 0 M0114 1 .10000E*01
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_ TABLE IV (continued)
_

N C. htCL. H AL F LIFE DEC AY CON 5T Q E-SETA E-CAMPA IE SG M.NJCL DiTP 8 RANCHING
(SECS ( 1/ 5E C ) (ME V) (MtVI (MEVI

. 5 39 RU114 .6795EE*01 .1C2COE*00 5.1905 1 5969 1.5572 1 0 TCit4 1 .10000E*01
54w a>114 .64 5 5 7E *01 .tC737E*00 7.6143 2.4209 2 2843 1 0 RJ114 1 .10CCCE*01
541 P0114 .1440CE*03 . 4 813 5 E - 0 2 2.800C .5792 .5937 C 0 RH114 1 .!CCCCE*01
542 AG114 4520CE*01 .tS335E*00 4.8600 2.0525 .2071 0 0 20114 1 .10000E*01
543 CCll4 C. O. 0.0000 0.0C00 0.0000 0 0 AG114 1 -10000E*01

IM114 4 .20^10E-01
14114M 4 .35CLCE-01
Coll 3 3 .1CCCCE*01

544 lkl14 . 719 0 CE * 0 2 . 9 6 4 04 E -0 2 1 9888 1.0000 .3875 0 0 IN114M 2 .96,00E*00
5 45 th114P 42 7 7 7E * 0 7 . t e 2CL E -06 .2**C .0167 .1961 0 0 0 C.
546 Shite C. O. 0.6 3 0.0000 0.0000 0 0 IN114 1 .9eCCOE*00
547 ML115 .14034E*00 .4 9 390 E * 01 10.7 3.4805 3.2130 1 0 0 0.
548 IC115 . 29 96 7 E *0 0 .231?CE*C1 9. 3.0759 2.8590 1 0 M0115 I .50C00E*01
549 Rul15 .118 9 5E *01 .5 82 71 E *00 7.s,s. 2.5024 2.3559 1 0 TC115 1 .10000E*01
550 Rbl15 .56955E*01 .12170 E * C O 6.1694 1.9288 1.8510 1 0 RU115 1 610CCCE*01
551 PC115 .3740CE*02 . t 8 5 33 E-01 4.5000 1 3649 1.3500 1 0 RHil5 1 .10000E*01
552 AG115 .12000E*04 .57762E-03 3.1800 1.0470 .6498 0 0 P0115 1 .73CCCE*00
553 AG115P .5500CE*02 .126C3E-01 3.4614 1.0153 .8926 C 0 PD115 1 .27CCCE*00
554 CC185 .19246E*06 .36016;-05 1.4490 .3046 .5780 0 0 AG115 1 .9150CE+00

AG115M 1 .73CCCE*GO
555 CC115P .38534E*07 .17988E-06 1.6224 .6139 .0219 0 0 AGt15 1 .85000E-01

AG115M 1 .27CCCE*00
556 Ih115 .16083E*24 . 4 3 C9 7E-2 3 486C .1542 0.00C0 0 1 C0115M 1 .99990E*00

IN115M 2 .96300E*00
557 Ih115P .1548CE*05 .4 4 7 77E-C4 .8222 .0102 .3240 0 0 C0115 1 .tCCCCE*01

. C0115M 1 .10000E-03
558 Sh115 O. O. 0.0000 0.0000 0.0000 0 0 IN115M 1 . 5 0 C 0 0 E-01

int 15 1 .1C CC CE * 01
58115 4 .1CC00E*01

557 58115 .1914CE*04 . 3 6 215 E -0 3 3.0300 .8761 .9090 1 0 TE115 4 .10CCOE*01
560 TElt5 . 3600CE *0 3 .19254E-02 4.5000 1.3649 1.35C0 1 0 00.

*

561 PCI!6 .10 3 6 7 E * 0 0 .66859E*01 9.7363 3.1465 2.9209 1 0 C C.
562 TC116 .2414CE-01 .22714t+C2 Z2.1560 3.9703 3.6468 1 0 M0116 I .1CCCCE*01
563 RL116 .9 3 54 7E *00 . 74C96E * 00 6.4000 2.0069 1.9200 1 0 TC116 1 .10000E*01
564 RHil6 .5067EE*00 .13 6 78E * 01 8.2184 2.4322 2.6455 1 0 RU116 1 .10CCOE+01
56b PC116 .1360CE*02 .5C967E-01 3.0774 .8922 .9238 1 0 RH116 1 .10000E*01
566 AG116 .1608CE*03 431C6E-02 6.3000 2.1850 .7096 0 0 P0116 1 .50CCCE*00

AG116M 2 .2CCCCE-01
567 AG116P .8700CE*01 .79672E-01 6.2280 . 9617 1.5947 0 0 P0116 1 .500COE*00
568 CC116 C. O. 0.000C 0.0C00 0.0000 0 0 AG116 1 .10C00E*01

AG116M 1 .98000E*00
569 th116 .1420CE*02 .48813E-01 3.3200 .9927 .7147 0 0 0 0.
5 70 Iht16P .3252CE*04 . 21315 E-C 3 3.3800 1.0t06 .7276 C 0 IN1169 2 .tCCCCE*01

IN115 3 .10C00E*01
5 71 1>116h .2200CE*01 .315C7E+00 .2500 0.0000 .2500 0 0 C 0.
572 Sh116 C. O. 0.0000 0.00C0 0.0000 C 0 [N116 1 .10000E*01

IN116M 1 .1CCCCE*01
5 73 TC187 .10842E*00 .6 39 30 E * 01 10. 3 70 C 3.3e37 3.1110 1 0 C C.
5 14 R0117 .27661E*00 .25059E+01 9.0172 2.9003 2.7052 1 0 TC117 1 .10000E*01
5 75 RH117 .10 6 3 9E * 01 .651541*CO 7.370C 2.3375 2.2110 1 0 RUtt7 1 .1CCCOE*01
5 76 PC117 .5000CE*01 .13663E*00 5.7342 1.78C9 1.72C3 1 0 RH117 1 .10000E*01

' 7 ~7 1 f} 7J| ^ rJ,
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TABLE IV (continued)_

NC. NLCt. F AL F LIFE DEC AY CCNSI C E-8 ETA E-GAMPA BE SG M.NUCL DIYP BRANCHING
(SECl 11/5E C ) (ME VI (MEVI (MEV)

577 AG117 .7320CE*02 94692E-02 3.8000 1.1165 1.1400 1 0 P0117 1 .50C00E*00
S 75 A6111P .S300CE*01 .13 C 78 E * 00 4.5235 1.34C8 1.2591 0 0 P0117 1 .50000E*00
5 74 CC117 .9360CE*04 .74CS4E-04 2.220C .63*C .5806 0 0 AGt17 1 .8 C C C CE * 00

AGtt7M I .30000E*00
S83 CC117M .1224CE*05 .S c 6 30E -0 4 2.1148 .7157 .6553 0 0 AGil7 1 .20CCOE*00

AG117M 1 .SCCCOE*00
S81 Ik117 .2640CE*04 .26256E-03 1.4700 .4074 .3929 0 0 C0117 1 .70000E-01

C0117N 1 .56 CC CE * 00
int 17M 2 .47000E*00

S82 th117P .6984CE*04 .99248E-04 1.0931 .2621 .3745 0 0 CDt17 1 .9 3CCOE *00
C0117P 1 .44Cn0E*00

583 Skil7 0. O. 0.0000 0.0000 0.0000 0 0 INttTM 1 .53000E*0G
SN117m 2 .lcrCCE*01
SR117 4 .10000E*01
INil7 1 .1CCCCE*Cl

S84 Sh117P .t2096t*07 . 5 7 3C4 E-06 .3170 0.0CCO .3170 0 0 00.
5 85 58117 .10 08 CE *05 .68765E-04 1.8200 .4873 .3460 1 0 TE117 4 .10000E*01
586 TEll7 . 38 40CE *04 .18C51E-03 3.5000 1.0311 1.0500 1 0 C C.
587 TC118 .61999E-01 .1818 CE * C 2 13. 3 30 C 4.3797 3.9990 1 3 0 0.
588 80118 .3945 7E *00 .17567E*01 7.5454 2.3974 2.2636 1 0 TC118 1 .1000CE*01
589 Rb118 .1574tE*00 . 4 4 C 20 E * 01 9.9749 3.2284 2.9925 1 0 RU118 I .10CCCE*01
590 PCl!8 .3tJOCE*01 .22 360E *00 4.3121 1.2917 1.2936 1 0 RH118 1 .10000E*01
591 A6818 .37v0CE+01 . le 734E * 00 6.5 00 C 2.S158 .8062 C 0 P0118 1 .5 0 CC CE * 00

AG118M 2 46000E*00
S92 AG118M .27995E*01 .24160E*00 6.6280 .6920 1.2690 0 0 #0118 1 .50000E*00
593 CC118 . 3018 CE * 04 .22967F-03 .8 00 C .2126 .2268 0 0 AG118 1 .10CCCE*01 -

AGl!8M 1 .54000E*00
594 1h118 .5000CE*01 .138e3E-00 4.2000 1.7253 .2192 C 0 C0118 1 .10CCCE*Cl
S95 Ik118P . 26 7 0 CE * 0 3 .25( ;lE-02 4.260C .5770 2.7428 0 0 IM118N 2 .10000E*01
596 IN118h .4500CE*01 .815*7E-01 4.4000 .01C7 .2360 C 0 C 0.
597 Shile C. O. 0.0000 0.0000 0.0000 0 0 IM116M 1 .10CCOE*01 -

IN118 1 .10000E*01
SBitSM 4 . l C C C CE * 01
58118 4 .10000E*01

$98 5 8 '. ' s .2100 0E *0 3 .33007E-02 3.7000 1.0881 1.1100 t 0 TEllo 4 .10CC0E*01
599 $8;seP .l?85 6E *05 .38819E-04 3.8900 1.1420 1.1670 1 0 0 0.
6CO TElla .5184CE*06 .13 3 71 E - C 5 .3000 .0760 .0390 1 0 0 0.
6C1 RL119 .17682E*00 .392COE*01 9.6400 3.1135 2.8920 1 0 C C.
6C2 RH119 .40 79 CE * 00 .16 9 9 3E * 01 8.5077 2.7260 2.5523 1 0 aut19 1 .10000E*01
603 PC119 .16 0 4 7E *01 .43195E+00 6.9300 2.1873 2.0790 1 0 RH119 1 .IOCCCE*01
6C4 AGil9 .860SIE*01 .8C55tE-01 5.3891 1.6640 1.6167 1 0 P0119 1 .10CCCE*01
6 CS CCIIe .5640CE*03 .12290E-02 3.2509 .94C1 .9802 0 0 AGt19 1 .50000E*00
606 CC119P .1920CE*03 . 3 61 CI E- 02 3.625C 1.0485 1.0152 C 0 AGt19 1 .5 0CCCE * C0
6C7 thil9 .1500CE*03 . 4 6 210E - C 2 2.4956 .6994 .6501 0 0 C0119M 1 -50000E*00

IN119M 2 .50CCOE-01
6C4 thilSP .10 8 0 CE * 0 4 .64180E-03 2.6250 .7321 .6931 0 0 C0119 1 .10000E*01

C0119M 1 .50000E*00
609 Sk119 C. O. 0.000C 0.CCCC 0.00C0 C 0 IM111M 1 .95CCCE*00

IN119 1 .95C00E*00
$N119M 2 .10000E*01
58119 4 .10C00E*01
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TABLE IV (continued)

.

NC. hLCL. h AL F LIFE DECAV CCN51 0 E-8 ETA E-GAMPA IE SG M.MUCL DTYP 89AhCHINGISE C) 11#$EC1 (PE v 5 (MEVI (MEVI

610 Sh!!9M .21168E*08 . 32 7 45 E -0 7 .0890 0.00C0 .0890 0 0 (N119 1 .50000E-01611 58119 .1371tE*06 .5 C 5 36E-05 .5800 .1301 .1740 1 0 TE119M 4 .10000E*01
TE119 4 .!CCCCE*01632 1E189 .5 76 C CE *05 .12 C 3 4 E- C 4 2 294C .6370 .6882 1 0 00.613 TEllSM .40608E*06 .17069E-05 2.5940 .7338 .7782 1 0 C C.614 EL12C .2119 4E *00 .327CSE*01 a.495 C 2.7217 2.5485 1 0 00.615 RH120 . 60 7 7 t E-01 .tl4CSE*02 11.028; 3.5900 3, 384 1 0 99120 I .10000E+01616 PC120 . 20 71 C E *01 . 3 3 4 70 E * 00 5.4998 1.7C16 1.6499 1 0 RH120 I .!CCCCE*01617 AG12C .117 0 CE * C l .19 2 4 3 E * C O 6.000C 2.3276 .7776 0 0 P0120 1 .10000E*01618 C0120 .5080CE*02 .13 6 45 E -01 1.500C .5686 0.0000 C 0 AG120 1 .10000E*01619 l>120 .3080CE*01 .225C5 E * C0 5.6000 2.3780 .2616 0 0 CD120 1 .10CCCE*0162w th12CP 4440CE*02 .156M c-01 5.3000 .9541 2.9518 0 0 0 0.6 7 *. Sh120 0, 0, 0.0000 0.0CCO 0.0000 C 0 TN120M i .lCCCcE*01
IN120 1 .1000'E*01
$81209 4 .100CCE*01
$8120 4 .100C0f*016 22 5812C .9600CI*03 .722C3E-03 2.6900 .7647 .8070 1 0 0 C.623 58120M .4976tE*06 .13928E-C5 2.690C .7647 .4070 1 0 C C.624 TE12C C. O. 0.0000 0.0000 0.0000 0 0 0 C.625 RH121 .2216tE*00 .31271E*01 9.3212 3.0C43 2.7964 1 0 C C.626 PCl21 .59157E*00 .11717E*01 8.0470 2.5688 2.4141 1 0 RH121 1 .10CCCE*01627 AE121 .l?677E*01 . 3 9 211 E * 0 0 6.8303 2.1533 2.0691 1 0 P0121 1 .10000E*01624 CC121 .12 80 0E *02 .54152E-01 4.6000 1.4653 1.4400 1 0 AG121 1 .1CCCCE+01629 !>121 . 30 C 0 CE * 02 . 2 31CS E -01 3.6000 1.0200 1 0116 0 0 CD121 1 .82000E*006 33 Ih121M .1860CE*03 .37266E-02 3.7050 1.59C1 .0580 C 0 C0121 1 .18000E*00631 Sk121 .9741tE*05 .71153E-05 .3870 .1197 0 0000 0 0 IN121 1 .1CCCCE*01
IN121M 1 .10000E+016 32 Shl21M .15768E*10 . 4 39 59E-C9 .3950 .1C86 .0410 C 0 C C.633 58121 C. O. 0.0000 0.0000 0.0000 0 1 $N121M 1 .10000E*01
3N121 1 .10CCOE*01
7E12tM 4 .10000t *00
TE121 4 .100COE*016 34 TE121 .14688E*07 .47191E-06 1.2900 .3262 .3870 1 0 TE121M 2 .90CC0E*00
1 121 4 .10000E*016 35 TE121p .1296CE+08 .5 34 84 E-0 7 .4230 .1124 .0550 1 0 C C.6 36 1 121 .7632CE*04 .9C821E-04 2.3600 .6562 .7080 1 0 C 0.637 RU122 .11002E*00 .63002E*01 9.6266 3 1039 2.8850 1 0 0 0.6 38 prf 22 .25838E-01 .26827E*02 12.0690 3.9464 3.6207 1 0 RUl22 1 .10CCOE*016 37 PCl22 .8326eE*C0 .8 3245E * CC 6.S*37 2.C558 1.9631 1 0 aH122 1 .10000E*01640 AG122 ,15000E*01 . 4 6 210 E * 0 0 4.9354 2.8894 2.6956 1 0 PD122 1 .10CCCE*01641 CC122 .5500CE*01 .126C3E*00 3.4596 1.0176 1.0379 1 0 AG122 1 .10000E*01642 thl22 .1000CE*02 . 6 9 315 E -01 6.7500 2.0938 1.6595 0 0 C0122 1 .10000E*01643 Ek122P .1500CE*01 .44210E+00 7.0000 2.1713 1.9284 0 0 C 0.6 44 5>122 C. D. 0.0000 0.0C00 0.0000 0 0 IN122 1 .10000E*01
IN1229 1 .10CCCE*01
58122 4 .30000C-01645 58122 .23501E*C6 .29494E-05 1 9598 .5677 4663 0 0 58122M 2 .10000E*01
$8121 3 .1 C C C CE * 016 46 58122P . 25 20 CE * 0 3 . 2 7 5 C6 E-02 .162C 0.0000 .1620 0 0 00.647 TE122 0. O. 0.0000 0.0000 0.0000 C 0 38122 1 .970CCE*00648 RH123 .9482CE-01 . 7 31 C1 E * 01 10.5850 3.4375 3.1755 1 0 0 C.

T 7 '73J/ : ).'
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TABLE IV (continued)

.

N C. htCL. HALF LIFE OECAY CONST C E-8 ETA E-GAMMA IE SG M.NOCL OTYP 8 RANCHING15ECl 11/5E C ) (ME VI (ME b 3 IPE V)

6 49 PC123 .2e0 3 CE *00 75 7 39 E * 01 9.0534 2.9126 2.7160 1 0 RH123 1 .10CC0f*01650 A6123 .92 86 5E *00 .74640E*00 7.5215 2.3893 2.2565 1 0 P0123 1 .10000E*01651 CCl23 .42511E*01 .16305E*00 5.9893 1.86/7 1.7968 1 0 AG123 1 .10CCCE*01652 Jh123 .59 70 CE * 01 .11611E * C O 4.500C 1.3649 1.3500 1 0 C0123 1 .77000E*00b53 l>123P .4780CE*02 145CIE-01 4.7000 2.0216 .1000 0 0 CD123 1 .23CCCE*00654 !>123 .1116 3E + 0 8 .6 2C94 E-0 7 1. 410 C .5244 .0077 0 0 IN123 1 .50000E*00
IN123M 1 .50000E*00655 Shl23P .24048E*04 28823E-03 1 4340 .4624 .1742 0 0 IN123 1 .5CCCCE*00
IN123M 1 .50000E*006 56 58123 0. O. 0.0000 0.0000 0.0000 0 1 $N123 1 .10CCCE*04
$N123M 1 .10000E*01
TE123 4 .10000E*C'.657 TE123 .37843E*21 .18316E-20 .0500 0.0000 .0200 e 0 TE123M 2 .10CC01*01
! 123 4 .10001E*01658 TE123P .10342E*08 .t id23 E-0 7 .2475 0.0C00 .2475 0 0 C0659 1 123 . 4 716 CE * C5 .14698E-04 1 4000 .3592 4200 1 0 C C.660 RL124 .65348E-01 .1 C6 C7 E * 02 10.6 32 0 3.4537 3.1896 1 0 0 C.66h RH124 .12205E-01 .56793E*02 13.0620 4 2878 3.9186 1 0 Rul24 1 .100COE*01662 PC124 . 38 29 5F * C0 .181 CO E * 01 7.5886 2 4122 2.2766 1 0 RH124 1 .10000E*01665 ACl24 .15121E*00 .4 5 8 39E * 01 10 0180 3.2432 3.0054 1 0 P0124 1 .10 CC CE * 01644 CC124 .56 35 3E *01 .123COE*C0 4 5439 1.3795 1.3632 1 0 AG124 1 .10000E*01665 th124 .3210CE*01 .21593E*C0 7.4000 2.3591 2.1000 0 0 CD124 1 .10000E*01666 Sb124 C. O. 0 0000 0.0CC0 0.0000 0 0 IN124 1 .30CCCE*01667 58124 .52013E+07 .53326E-06 2.910C .8618 .7459 0 0 $8124M 2 .10000E*01
SB123 3 .10CCCE*01668 58124M .9300CE*02 . 7 4 5 32 E-02 .0100 0.0000 .0100 0 0 $8124N 2 .10C00E*01669 $6124h .1212CE*04 .57190E-03 .2500 0.0000 .2500 0 0 00670 TE124 C. O. 0.0000 0.0CCC 0.0000 0 0 $8124 1 .1CCCCE+016 71 P C l 25 .2 3 82 8E * 0 0 . 2 9 C9 0E * 01 9 220C 2.9696 2.7660 1 0 0 0.6 72 AG125 .39294E*00 .17638E*01 8.5553 2.7423 2.5666 1 0 P0125 1 .100COE+01673 CC125 .14414E*01 .48C89E*00 7.0423 2.2257 2.1127 1 0 AG125 1 .10CCCE*016 74 le125 .2330CE*01 .29749E+00 5.5294 6.7116 1.6588 1 0 C0125 1 .70000E+00675 th125M .1200CE*02 . 5 7 7 42 E-01 5.480C 1.5864 1.7642 0 0 C 0124 1 .3CCCCE*00676 3hl25 .8329CE*C6 . 8 3 2 21 E-06 2.3620 .8248 .3108 0 0 IN125 1 .30000E*00
IN125M 1 .80CCOE-01677 Skt?5P .5712CE*03 .12135 E -02 2.3880 .8C70 .3546 0 0 IN125 1 .730CCE*00
IN125M 1 .92000E*006 78 59125 .87155E*08 . 79 3 *9 E-C8 .7657 .0889 4470 0 0 SN125 1 .1CCCCE*01
$N125M 1 .10600E*01673 TE125 O. O. 0.0000 0.0C00 0.0000 0 0 $6125 1 .79CCOE*00
TE125M 2 .100CCE*01
1 125 4 .10000E*01680 TE125P .50112E*07 .13832E-C6 .1447 0.CCCC .1438 C 0 58125 1 .2 3CCOE *00681 1 125 .5158tE+07 .134 38 E-06 .1490 .0354 .0194 1 0 NE125 4 .10000E*016 82 IE125 .612 0 CE * 0 5 .Il326E-04 1.9000 .5125 .5700 1 0 XE125M 2 .10000E*01683 XE125P .5500CE*02 .12603E-01 .2500 .0621 .0325 1 0 00.684 PC126 .19815E*00 .34981E*01 8.6047 2.7591 2.5814 1 0 C C.685 AG126 .61224E-01 . l l 3 40E * C2 11.0 21 C 3.5877 3.3063 1 0 P0126 I .1CCCCE+01686 CC126 .18 8 72E *01 .36728E*00 5.5982 1.7348 1.6795 1 0 AG126 1 .10C00E+01687 th12e .1530CE*01 4 5 3C4E *00 8.0143 2.5577 2.4043 1 0 C0126 1 .1CCC0E*01

,'J(
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TABLE IV (continued)
_

hC. htCL. HALF Liff DE C AY CONST 0 E-SEIA E-GAMPA IE SG M.NUCL DTTP 8RAhCHIPG( SE Cl l l /5E C 1 (ME VI (ME V I (PEV1

688 SN126 .31536E*13 .21980E-12 .0500 .0700 .0498 0 0 int?6 1 .10CC0E*01
IN127 6 .67000E-02689 18126 .10714E*07 .64698E-06 3.6700 .1580 2.6700 0 0 58126M 2 .14CCCE*00690 Sel26P .114 C C E * 0 4 .6C8C2E-C3 3.4578 1.0C36 .9952 C 0 SN126 1 .10000E *01uS1 1E126 0. O. 0.0000 0.00C0 0.0000 0 0 591264 1 .30CCCE-01
58126 1 .10000E*01
! 126 4 .56000E*00692 1 1/6 .11232E*07 .61712E-06 1.7540 .46e8 .5262 1 0 C C.

693 XE126 C. O. 0.0000 0.0CCC C.CCCO C 0 I 126 1 .44000E*00694 AG127 .1871tf+00 .37045E*01 9.5608 3.0864 2.8682 1 0 C C.
695 CCl27 .58199E*00 . I I 910 E * 01 8.0667 2.5755 2.4200 1 0 AG127 I .10000E*01696 thl27 .2000CE*01 .34657E*C0 6.5724 2 0655 1.9717 1 0 CD127 1 .50000E*00697 1hl27P .3640CE*01 .19043E*00 6.6900 2.1055 2.0070 1 0 CD127 1 .5CCCCE*00698 5hl27 . 75 60 CE + C 4 . 916 86 E - 0 4 3.200C .9316 .96CC 1 0 IN127 1 .99330E+00

IN127M 1 .1CCCCE*01
IM128 6 .12000E-01699 Sk127P .2640CE*C3 .26256E-02 3.2000 .9316 .9600 1 0 0 C.

7C0 58127 .33264E*06 . 2 C 818 E -0 5 1.5810 .31C3 .6894 C 0 5N12' i .lCC00E*01
SN127M 1 .10000E+01701 TE127 .3366CE*05 .2 C 5 9 t E-04 .6930 .2284 .0050 0 0 58127 1 .840CCE*00
TE1279 2 97600E*007C2 TE127P .94t7eE+07 . 7 3 t C1E-0 7 .7810 .0C58 .0875 0 0 58127 I .19000E*007C3 1 127 0. O. 0.0000 0.0000 0.0000 0 1 TE127M 1 .8CCCCE-02
TE127 1 .10000E*01
XE127 4 . 3 0CC CE * 017C4 XE127 . 314 5 8E * 0 7 .2 2 0 34 E-06 .4400 .1876 .C5 72 1 0 IE127M 2 .300CCE*01
C5127 4 .10000E*01705 XE127P .7000CE*02 .99C21E-02 .3000 0.00C0 .3000 0 0 C 0.7C6 C5127 .2232CE*05 . 3 3 0 55 E-0 4 2.100C .5755 .63CC 1 0 C C.7CF PC128 .1120 3E *00 .61069E*01 9.5934 3.0976 2.8780 1 0 00.- 7CS Acl28 .27324E-01 .25368E*02 11.9980 3.9221 3.5994 1 0 P0126 1 .100COE*017C9 CCl28 . 7811 eE *00 . 8 8 7 31 E * 0 0 6.6238 2.0830 1.9371 1 0 AG128 1 .10C00E*01780 th128 .37000E*01 .18 7 34 E * 00 9.0279 2.9039 2.7084 1 0 CD128 1 .1CCCCE*01711 Shl28 .3600CE*C4 .19 2 54 E - C 3 1.3000 .2172 .5965 C 0 f412- 1 .98800E*00
IN12 6 .35CCCE-01- 712 58128 .3243tE *05 .21370E-04 4.3000 1.2870 1.2900 1 0 C 0.713 56128P .6240CE*03 .111C8E-02 4.2610 .9473 1.9861 0 0 SN128 1 .50000E*01714 IE128 0. O. 0.0000 0.0000 0.0000 C 0 58128 1 .1CCCCE*01
58128M 1 .50000E*01
1 128 4 .630CCE-01715 1 128 .1500CE*04 . 4 6 211 E - C 3 2.0196 .7480 .1550 0 0 1 127 3 .10000E*01716 IE128 C. O. 0.0000 0.JCCO 0.0000 0 0 1 128 1 .93700E*00717 AG129 .97284E-01 .71250E*01 10.5390 3.4217 3.1617 1 0 C 0.718 CCl29 .64848E*C0 . t C690E * 01 7.9 4 0 C 2.5322 2.3820 1 0 AG129 1 .10000E*01719 Ih!29 .80000E*00 .66643E*00 7.5874 2.4117 2.2762 1 0 CD130 1 .300CCE*01720 Shl29 4500CE*03 .154C3E-02 4.0C00 1.1732 1.2000 1 0 TN130 1 .95500E*00
IN131 6 .95000E-01721 Sh129P .1200CE*03 .5 7 762 E-02 4.000C t.1732 1.2rCO 1 0 IN129 I .5CCCCE*00722 58129 . 35 55 2E *C5 44570E-04 2 4130 .4127 1.J790 0 0 SN129 1 .10000E*01
SN1299 1 .10CCCE*01723 TE129 4176 C E .0 4 .16 5 9 8 E-0 3 1.5000 .5298 .0827 0 0 58129 1 .76CCCE*00
TE129M 2 .63400E*00

7,-
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TABLE IV (continued)
_

NC. NLCL. H AL F LIFE DECAY CONST C E-8 ETA E-GAMPA IE SG M . N UC L DivP BR%hCH[NG
(SEC1 I I / 5E C ) (ME VI (PEVI (PE VI

724 IE129P .290 ACE *07 .2 30 77 E *06 1.606C .2211 .1050 0 0 58129 1 .24000E*00
725 1 129 49512E*15 .14cCOE-14 .1890 .0452 .0390 C 1 FE129 1 .1CCCCE*C1

TF 129 M i .36600E*00
726 11129 0. O. 0.0000 0.0000 0.0000 0 0 t 129 1 .10CCCE*01

IE129M 2 .!CCCCE*01
C5129 4 .10000E*01

727 IE129P .6912CE*06 .tC02SE-05 .2360 0.0C00 .2360 0 0 C 0.
728 C5129 .1162tE*C6 .59610E-05 1.100C .2712 .3300 1 0 Ral?9P 4 .lCCCCE*C1

BA129 4 .10000E*01
727 8Alis . 79 2 0 C E * 0 4 . 815 49 E -0 4 2.4500 .6874 .7350 1 0 C 0.730 84129P .7560CE*04 .9fS86E-04 2.4500 .6874 .7350 1 0 0 C.7 31 PC130 .26492E-01 .26164E*02 12.6300 4.1391 3.7890 1 0 C C.
732 AG t 3C ,32389E-02 . 214(1E * C 3 15. 0 2 3 C 4.9624 4.5069 1 0 P0130 1 .10000E*0173) CCl30 .3741sE+00 .18524E*01 7.6221 2.4236 2.2866 1 0 AG130 1 .10CCCE*01
734 th13C .5300CE*00 .13 C 18 E * 01 10.014C 3.2418 3.0042 I 0 C0130 1 .10000E+01

IN131 6 .95000E-01735 5k130 .22 32CE *0 3 .31055E-02 2.0000 .3576 .9903 0 0 IN130 1 .95tCCE*C07h 1313C .24CCCE*C4 . 2 t 4 81 E - 0 3 5.000C .7133 3.1887 0 0 $N130 1 .50000E*00
737 58130F .37 80CE *0 3 .18 3 3 7E -0 2 S.0000 1.0073 2.5314 0 0 SN130 I .90CCCE*00738 IE130 0. O. 0.0000 0.00C0 0.0000 0 0 ,J130 1 .10000E*01

58130M 1 .10000E*01
739 1 130 4464CE*05 .15528E-04 2.9900 .2950 2.1200 C 0 t 130M 2 .85 CCCE * 00

1 129 3 .10000E*01740 1 130P .5340CE*03 .1?98JE-02 .6925 .1367 .3471 C C C 0.
741 IE13C C. O. 0.0000 0.0000 0 0000 0 0 1 130 1 .10000E*01

! 130m 1 .45000E*00742 CC134 .38867E-01 .478AE*02 12.0970 3.9560 3.6291 1 0 C 0.743 thl38 .2700CE*00 . 2561:E * C1 8.5753 2.7491 2.5726 5 0 CD131 I .10000E*01744 Sk131 .6100CE*02 .t1363E-01 5.0000 1.5330 1.5000 1 0 IN131 1 .905CCE*00
745 58131 .13 8 0 CE * 0 4 .5 C2 28 E-0 3 3.1000 .5572 1.6300 0 0 $N131 1 .10000E*01746 IEl3L .1500CE*04 46210E-03 2.2500 .7C84 .4340 0 0 $8131 1 .93200E*00

TE!31M 2 .18CCCE*00747 TEI3tP .108CCE*06 .6 418 CE-C5 2. 4 32 C .1547 1.4d40 C 0 $8131 1 .68000E-01748 1 131 .6946et+06 .99783E-06 .9708 .1874 .3933 0 0 TEt31 1 .1CCCCE*01
TE131M i .52000E*00749 RE131 C. O. 0.0000 0.0CC0 0.C000 0 1 1 131 1 .99400E*00
NE13tP 2 .lCCCCE*01
C5131 4 .10000E*01750 I E 131 P .10359E*07 .66980E-06 .1639 0.0000 .1675 0 0 1 131 I .70CCCE-02751 C1131 .E3722E*C6 .82792E-06 0.0000 0.0C00 0.0000 0 0 94131 4 .10CCCE*01752 8A134 .30109E*C7 .685t9E-Ct 1.1600 .2883 .3480 1 0 BA13tM 2 .10000E*01753 6A131P .8760CE*C3 .79126E-03 .1800 0.0000 .1800 0 0 C C.

754 CCl32 .64841E-Cl . IC6 e9E + C2 10.'48C 3.4592 3.1944 1 0 00.
755 Ik132 .1200CE*00 .57762E*01 13.,_d0 4.2762 3.9084 1 0 C0132 1 .10CCCE*01756 5h132 .4000CE*C2 .17329E-01 3.220C .7437 1.3243 C 0 IN112 1 .10000E*01757 58132 .2520CE*C3 .275C6E-02 5.6000 1.34t9 2.4063 0 0 $N132 1 .10000E*01

SN133 6 .20CCOE-0?758 SE132P .1680CE*C3 41259 E - 0 2 5.600C 1.2895 2.5287 0 0 00.759 TE132 .28152E*06 .2 4 e 22 Em05 .5050 .068C .278C C 0 58132 I .tCCCCE*Cl
58132" 1 .10000E*017e3 8 132 .8280CE *04 .837135-04 3 5800 4916 2.2602 0 0 TE132 1 .10000E*0:

f'
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TABLE IV (continued)

hC. hlCL. H ALT 1!ff OE C AV CONST Q E-BETA E-GAMPA [[ SG 9.NUCL OTYP 8 RANCHING
(SEC) ( IISE C ) (PE VI ( PE b ) (MEV)

7e1 XE132 0. O. 0.0000 0.0CCO 0.0000 0 0 f 132 1 .10C00E*01
NE131 3 .1CCCCE+01
C$t32 4 .978CCE*00

7e2 C5132 .So851E*C6 .12192E-05 2.0620 .0045 .6900 0 0 0 0.
763 BA132 C. O. 0.00C0 0.0CCC C.0000 C 0 C513? I .22CC0f-01
764 Ik133 .52022E-01 . t ! 3 24 E + 02 11.5 810 3.7790 3.4743 1 0 f C.
765 56133 .1700CE*01 .4C773E600 8.4328 2.7CC4 2.5298 1 0 (N133 21CC00E*01
7e6 58133 .1620CE*C3 .42787E-02 4.000C t-1732 1.20C0 1 0 $N133 1 .9998CE*00
7e7 TE13? .7470CE*03 . 9 2 7 91 E- 0 3 2.9600 .9064 .9297 0 0 58133 1 .9776CE+00

$9134M 6 .8CCCOE-03
TE133M 2 .13000E*00

768 7E133P .3324CE*04 .2C853E-03 3.2940 .8370 .8670 0 C 58133 I .224CCE-01
769 1 133 .7488CE*C5 .92568E-C5 1.760C 4122 .5810 C 0 TE133 1 .10CC0E*01

7E133M 1 .87CCCE*00
i 133M 2 .10C00E+01

770 I 133P .9000CE*01 .77C16E-01 .2500 0.0CCO .25CC C 0 0 0.
771 XE133 45'OtE*06 .tSitSE-05 .4270 .1058 .0815 0 1 1 133 1 .86CCCE*00

NE133M 2 .1CCCCE*C1
772 XE133P .19 2 6 7 E * 0 6 .35976E-05 .2329 0.00C0 .2327 0 0 1 133 1 .14CCCE*00
773 C5133 C. O. 0.0000 0.0CCC 0.0000 C 1 NE133 1 .10CCCE*01

BA133 4 .10000E*01
774 8A133 .33744E*09 .2C542E-08 .4880 .1325 .0634 1 0 8A133M 2 .!CCCCE*01

LA133 4 .50000E*JO
Th 8A133P .14004E*06 49496E-05 .2680 0.0000 .2880 0 0 LA133 4 .500CCE*00
776 LA133 .1440CE*05 . 4 8135 E -0 4 2.2000 .6C70 .66C0 1 0 C 0.
777 16134 .6572CE-G2 .1 C 5 4 7 E * 0 3 13.9 4 3 C 4.59C6 4.1829 1 0 0 0.
778 Sk134 .58004E+00 .11950E*01 7.0108 2.2150 2.1032 1 0 IN134 1 .10CCCE*01
719 58134 .11CCCE*C2 .6 2 Cl3E-01 8.490C 2.8833 2.C924 C 0 SN134 I .1CCCCE*C1
teo se134P .8500CE*00 . 815 47E +00 8.4910 2.7203 2.5473 1 0 0 C.

*
7e1 TE134 .2508CE*04 .2 7 6 3 7E-C 3 1.4000 .1529 .9185 0 0 $8134 1 .10CCOE*01

38135 6 .80000E-01
58134M 1 .9992CE*C0

782 E 134 .3156CE*04 . 219 6 3 E- C 3 4.150C .6191 2.5312 C C TE134 1 .1cCCCE+01
! 134M 2 .10CCCE*01

783 ! 134P .222C CE *C 3 .31223E-02 .3163 0.0000 .3163 C 0 C C.
784 XE134 C. O. 0.0000 0.CCCC C.0000 C 0 1 134 1 .10000E+01

NE134M 2 .lCCCCE+01
NE133 3 .1CCCCE*01

7e5 XE 13 4 P . 29 CC C E * C C .239C2E*C1 2.0000 0.0CCO 2.0000 0 0 00.
786 C5134 .65027E*08 .1 C 6 59 E - 0 7 2.0585 .1627 1.5622 e 1 C3134M .1CCCOE*01'

CS133 3 .lCCCCE*01
787 C5134P .1044CE*C3 .6e393E-04 .1374 0.00C0 .1376 0 0 0 C.
7e8 8A134 C. O. 0.000C 0.CCCC 0.C000 C 0 C5134 I .1C C C CE * 01
7e9 Sk135 .212CCE*C0 .32695E*C1 9.3836 3.0257 2.8151 1 0 0 0.
790 52135 .2000CE+01 .34657E+C0 7.0C0C 2.2113 2.10C0 1 0 TN135 1 .10CCCE*C1
791 TEt35 .380CCE*C2 .385C8E-01 6.0000 1.8714 1.8000 1 0 $8t35 1 .92CCCE+00
792 I 135 .2379eE*05 .29129E-04 2.7340 .3839 1.5900 0 1 TE135 1 .10000E*01

T E 136 6 .5CCCCE-02
793 IE 135 .32699E*C5 . 2119 e E - C 4 1.1580 .3183 .2422 0 1 I 135 1 .83500E*00

NE135M 2 .1CCCCE*01
794 IE135P .9390CE*03 . 7 3 818 E - C 3 .5266 0.0000 .5268 0 0 1 135 1 .165CCE*00

' 7 }/ j 4 m
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TABLE IV (continued)

hC. htCL. FALF LIFE DECAT CCN$i Q E-8 ETA E-GAMPA IE SG M.NUCL Oi?P BRANCHING
( SE CI ( 315E C l (MEVI (ME%) (PEV)

755 C5135 . 72 5 3 3E +14 .95563E-14 .2090 .0694 .0001 e 1 rE135 1 .100COE*01
CS135M 2 .10000E*01
C3134 3 .1CCCCE+01

796 C51357 . 318 0 CE * 0 4 . 217 9 7E- C 3 1 621C 0.0CCO t.6210 C 0 C C.
797 8A135 0. O. 0.0000 0.0000 0.0000 0 0 C$135 I .10000E+01

BA135M 2 .100COE*01
LA135 4 .10000E+01

7%8 8A135P .10332E*06 .67087E-05 .2680 0.0000 .2680 0 0 C 0.
7 99 LA135 .702 0 CE * 05 . 9 8 7 39 E-05 1 3000 .3292 .3900 1 0 CE131 4 .1CCCCE+01
800 CE135 .63 72 0E *05 .10 8 78 E-0 4 2 1000 .5755 .6300 1 0 0 0.
SC1 CC136 .28246E-01 .2 45 40E *02 12 4 770 4.0865 3.7431 1 0 0 C.
8C2 th136 .36514E-02 .18983E*03 14 8340 4.8972 4.4502 1 0 C0136 1 .10000E+01
Sc3 s>136 .29741E*00 .23306E+C1 7 9634 2.5402 2.3890 1 0 IN136 1 .10CCOE*01
8C4 58136 .11405E+00 .6 C 178 E + 01 10.320; 3.3465 3.0960 1 0 $N136 I .lCCCCE+01
805 TE136 .20900E*02 .33165E-01 4 3800 1.1400 1.7000 0 0 58136 1 .10000E*01
8 06 1 136 . 8 3 00 CE * 02 .83512E-02 6.9800 2.1107 2.1732 0 0 TE136 1 .99500E+00

TE137 6 .50000E-02
807 1 136M .46000E*02 .15068E-01 6.9800 2.2182 1.9063 0 0 C 0.
8C8 mE136 C. O. 0 0000 0.0CCO 0.00C0 0 0 1 136 1 .10000E+01

1 136M 1 .10000E+01
! 137 6 .54000E-01
IE135 3 .10000E+01

809 C5136 .11232E*07 .61712 E-0 6 2 2439 .1192 2.1573 0 0 C5135 3 .10CCCE+01
810 Bal36 C. Q. 0.0000 0.0CCC 0.0000 C 0 C$136 1 .84CCCE*00

BA136M 2 .10000E+01
811 8A136M .3080CE+00 .2 2 5 C5E + 01 2 0400 0.00C0 2.0400 0 0 C5136 1 .16000E*00
812 Sh137 .1130 4E *00 . 61318 E + G 1 10 310 0 3.3431 3.C930 1 0 0 0.
813 58137 .30139E+00 .22998E+01 8.9020 2.8608 2.6706 1 0 $N137 1 .30CCCE+01
8 14 TE137 .3500CE*01 .19 8 C4E * C O 7.4936 2.3795 2.2481 1 0 58137 1 . t o C C CE + 01
815 t 137 .24700E*02 .28063E-01 5.8000 1.8032 1.7400 1 0 TE137 1 .995CCE+C0
816 IE137 .2298CE*03 . 3 C 16 3E-02 4.3470 1.8C10 .1J16 0 0 I 137 1 .94600E+00 '

I 138 6 .25000E-01
817 C5137 .95144E*09 .72852E-09 5473 .1744 0.0000 0 1 XE137 1 .10CCOE+01
8 18 8A137 C. O. 0.000C 0.0CCC C.0000 0 0 CS137 I .65000E-01

BA137H 2 .10000E+01
LA137 4 .10000E*01

819 BA137P .15312E*03 452686-02 .6616 0.0CC0 .6622 0 n CS137 1 .94600E+00
820 LA137 .18922E*13 .366J3E-12 .5000 .1363 .0650 1 0 CE137M 4 .600CCE-02

CE137 4 .10 C C CE + 01
821 CE137 . 32 4 0 CE * 05 .21393E-04 1 2000 .2999 .3600 1 0 CE137M 2 .99400E+00
822 CE137P .1224CE+C6 .S t 6 30 E-C5 .2550 0.0CC0 .2550 0 0 0 0.
823 Skl30 .16681E*00 4tS52E+01 8.8920 2.8574 2.6676 1 0 C C.
824 58138 .50847E-01 .13 6 32 E + 02 11.2 3 7 0 3.6614 3.3711 1 0 $N138 1 .10CCCE*01
825 TE138 .1400CE*01 49511E+CO 6.0915 1.9C23 1.8275 1 0 58138 1 .1CCCCE+01
826 1 138 .64000E*01 .10 8 30 E * 00 8.0000 3.2724 .7820 0 0 TE138 1 .100CCE+01
827 XE138 . 84 7 8 CE *0 3 . 817 58E - 0 3 2.8300 .6617 1.1436 C 0 I 138 1 .97500E+00

I 139 6 .10000E+00
828 C1138 .19 3 2 C E + 0 4 .35877E-03 5 2900 1.2131 2.3643 0 0 XE138 1 .10CCOE+01

CS137 3 .10000E*01
829 C1138P .17400E*03 .39836E-02 5.3700 .3617 .5437 0 0 00.

&
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TABLE IV (continued)

NC. NLCL. NALF LIFE DEC AY CONST 0 E-8E7A E-GAMPA 1E 3G M.NUCL OITP 8 RANCHING(SECl (1/ SE C ) (ME V1 (MEV) (MEVI

830 Balle 0. O. 0.0000 0.0000 0 0000 0 0 CS138 1 .10000E*01
C$138M 1 .50C00E*01

'
LA138 4 .70000E*00
CE142 5 .10CCCE+01831 LA138 .33113E+19 . Z C9 3 3E-18 1.5460 .4C36 4638 1 0 C C.8 32 CE138 C. O. 0.0000 0.0000 0.0000 0 0 LA138 1 .30000E*00833 58139 .15636E+00 . 4 4 3 30 E * 01 9.8213 3.1756 2.94s4 1 0 0 C.8 34 TE139 43403E+00 .15 9 70 E * 01 8.4290 2.6991 2.5287 1 0 $8139 1 .10C00E*01835 1 139 .24000E*01 .28881E*00 7.0000 2.2113 2.1000 1 0 TE139 1 .10CCCE*018 36 XE139 4000CE*02 .17329E-01 4.8800 1.749C .8297 C 0 1 139 1 .90000E*00
1 140 6 .32000E+00037 C$139 .5640CE+03 .12290E-02 4.2900 1.7139 .3066 0 0 WE139 I .10000E*0183e BA139 .5094CE*04 .136C7E-C3 2.2600 .8795 .0498 0 0 CS139 1 .10000E*01

839 LA139 0. O. 0.0000 0.0000 0.00C0 C 1 hA139 1 .10CCCE*01
CE139 4 .10000E*01840 CE139 .118 8 CE * 0 8 .583*6E-07 .2700 .0676 .0351 1 0 CE139M 2 .10CCCE+01
P8139 4 .10000E*01841 CE139P .5600CE+02 .t2378E-01 .7460 0.0000 .7460 0 0 0 0.

842 PS139 .15876E*05 .4 3660 E-04 2.1100 .s787 .6330 1 0 C C.
843 TE14C .572 42E *00 . t 2109 E * C 1 7.0285 2.2210 2.1086 1 0 0 0.
8 44 1 140 .86000E*00 .00199E*00 9.3623 3.0184 2.8087 1 0 TE140 1 .10000E*01845 NE14C .1360CE*02 .5C967E-01 3.5100 .8810 1.3600 0 0 1 140 1 .68000E*00

1 141 A .12000E*00846 C5140 .6370CE*02 .10881E-01 5.7000 1.64C2 1.8734 C 0 TE140 1 .10C00E*01
rE141 6 .50000E-03847 8A140 .1105CE*07 .6 2 7 30 E-0 6 1.0350 .2922 .1862 0 1 C3140 1 .10000E*01
C5141 6 .70000E-03848 LA14C .14479E*06 .47872E-05 3.7610 .5510 2.2800 0 0 8A140 1 .10000E*01
LA139 3 .10CCCE*018 69 CE14C C. O. 0.0000 0.0CCC C.0000 0 0 LA140 1 .10000E*01
P8140 4 .10000E*01
N0144 5 .10000E*01853 PR140 .2034CE*03 .34078E-02 3.3400 .9778 1.0020 1 0 N0140 4 .10000r*01851 NC140 . 29117 E * 0 6 .23806E-05 0.0000 0.00C0 0.0000 C 0 C 0.852 58141 .1650CE*C0 42C10E*C1 9.7401 3.1478 2.9220 1 0 0 0.

85) TE141 43 78 7E *00 .15 8 30E + 01 8.4200 2.6960 2.5260 1 0 58141 1 .10000E+01854 1 141 4300CE*C0 .16120E*01 8.4719 2.7138 2.5416 1 0 TF141 1 .10000E*01855 XE141 .1730CE+01 .4CC66E*C0 6.0000 1,5714 1.8000 1 0 I 141 1 .88000E*008 56 C5141 .2490CE*02 .27837E-01 4.990C 1.5295 1.4970 1 0 XE141 1 . 9995 CE + 00
NE142 6 .51300E-028?7 8A141 .10962E*04 . 6 3 2 32 E-0 3 3.0100 .86e4 .8343 0 0 C5141 1 .99930E*00
C3142 6 .21000E-02858 Lat41 .14148E*05 .48993E-04 2.4300 .9598 .0428 0 0 3A141 1 .10000E+01859 CE141 .2808CE*07 .2 4 6 35 E-0 6 .5810 .1515 .1015 C 1 L4141 1 .1CCCCE*01860 +p148 C. O. 0.0000 0.0CCC 0.0000 0 1 CE141 1 .10000E*01
N0141 4 .100CCE+01861 NCl41 .8784CE*04 .78910E-04 1. 8 00 C .4811 .5400 1 0 N0141M 2 .10000E*01
PM141 4 .10000E*01862 NC141P .62000E*02 .11180E-01 .7550 0.0CCC .7550 C 0 C 0.863 PP141 .1254CE*C4 .5 5 2 35E-0 3 3.6 C0 0 1.0596 1.0800 1 0 0 0.864 TE142 .30 8 6 eE *00 .2 2 4 57E * 01 7.9072 2.5210 2.3722 1 0 C 0.865 1 142 .11801E+00 .587C7E*01 10.2820 3.3335 3.0846 1 0 l_142 1 .10C00E*018e6 XE142 .1220CE*01 .56815E*00 4.9000 1.7477 .8455 0 0 I 142 1 .10000E*01

7n,
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TABLE IV (continued)

N C. hlCL. H AL F LIFE OECAY CONST C E-SETA E-GAMMA IE 3G M.Nutt OTTP BRANCH!NG
(SECl ( 1/ SE C ) (ME V1 (MEvl (MEV3

867 C5142 .17000E*01 40 7 73 E * 00 6.9000 1.9091 2.5040 0 0 XE142 1 .99490E*00
XE143 6 .11000E-03

848 88142 .4420CE+03 .1C797E-02 2.200C .6C70 .66CO 1 0 C5142 1 .9979CE*00
C5143 6 .11300E-01

869 LA142 .5562CE*04 .12462E-03 4.317C .8469 2.3944 0 0 BA142 1 .10000E*01
870 CE142 . 3 3113 E * 19 .2C933E-18 1 4344 .3697 .4303 1 0 LA142 1 .10000E+01

CE141 3 .10000E+01
571 PR142 .6897eE+05 .!CC49E-04 2.1600 .8C70 .0582 0 0 PR142M 2 .1 C C C CE + 01

PR141 3 .10C00E+01
8 72 PR142M . 8760 0E +0 3 .79126E-03 .2500 0.0CCO .2500 0 0 0 C.
873 hC142 0. O. 0 0000 0.0000 0.0000 0 0 PR142 1 .10000E+01
8 74 TE143 .117602*00 . 5 8 9 40 E + 01 10.2 45 0 3.3208 3.0735 1 0 0 C.
875 1 143 .75671E*00 . 916 CO E + C O 7.760C 2.47C6 2.3280 1 0 TE143 1 10CCCE+01
876 IE143 .30000E+00 .2 3105 E * 01 8.0000 2.5528 2.4000 1 0 I 143 1 .10000E+01
877 C5143 .1680CE+01 41259E+CO 6.2000 1.9390 1.8600 1 0 XE143 1 .98900E+00
8 18 8A143 .2000CE*02 .34657E-01 3.5000 1.0311 1.0500 1 0 C5143 1 .98870E*00

C5144 6 .11000E-01
879 LA143 .8400CE+03 . 8 2 518 E- 0 3 3.3210 .9715 .9963 1 0 84143 I .10 C C CE + 01
880 CE143 .118 3 CE +06 .58346E-05 1.4440 .4120 .2710 0 0 LA143 1 .10C00E+01
881 PS143 .117 3 3E * 0 7 . 5 9 C 76 E-0 6 .9312 .3239 0.0000 0 1 CE143 1 .10000E+01
882 hC143 0. O. 0.0000 0.0CCC 0.0000 0 1 PR143 1 .10000E+01

PM143 4 .10000E+01
SM147 5 .10CCCE+01

883 PP143 .2289eE+C8 . 3 C2 74E-07 1.1C0C .2712 .3300 1 0 SM143 4 .10000E*01
884 SM143 .52 9 8 CE *0 3 .13 C 83 E-02 3.3000 .9645 .9900 I O SM143M 2 .10000E+01
885 5P143P .6300CE*02 .11CC2E-01 .7480 0.0000 .7480 0 0 C 0.
886 TE144 .20202E*00 . 3 4 310 E * 01 8.8944 2.8582 2.6683 1 0 0 0.
887 8 144 .11142E*00 .6 2 210 E * C 1 10.2300 3.3157 3.0690 1 0 TE144 I .1CCCCE*01
888 XE144 .1000CE*01 .6 9 315 E + 00 6.0000 1.8714 1.8000 1 0 1 144 1 .10000E+01
889 C1154 .10 2 0 CE + 01 . 6 7956 E + CO 8.3000 3.7610 .0525 0 0 XE144 I .10CCCE+01
890 8A144 .1190CE*02 . 5 8 2 48 E-01 2.9000 .8333 .8700 1 0 C5144 1 .989CCE*00

C5145 6 . 4 4 000 E-01
891 LA144 4070CE*02 . 5 7 C 31 E-C 1 5.600C 1.51CC 1.94C0 0 0 84144 1 .1 C C C CE + 01
892 CE144 .24564E*08 .28218E-07 .3155 .0866 .0309 0 1 LA144 1 .10CCOE*01
893 PR144 .10368E+C4 .66854E-03 2.9970 1.2241 .0302 0 0 CE144 1 .98780E+00

PR144M 2 .10000E+01
PR143 3 .1CCCCE+01

89' PR144P .4320CE*03 . t e C 45 E-02 3.056C .0CC3 .0600 C 0 CE144 I .122CCE-01
895 NC144 .66 226E +2 3 .10466E-22 1.8940 .5106 .5682 1 1 PR1+4 1 .10000E*01

N0143 3 .10C00E*01
PM144 4 .100CCE*01
SM148 5 .10000E*01

896 PP144 . 313 6 3 E + 0 8 . 2 21 C1 E-0 7 2.3000 .6389 .6900 1 0 C 0.
897 5P14+ C. O. 0.000C 0.CCCC 0.0000 C 0 0 0.
498 8 145 .362 71E *00 .19110 E + 01 8.6600 2.7780 2.5980 1 0 C 0.
899 XE145 .9000CE+00 . 7 7 016 E + 0 0 B.4096 7.6925 2.5229 1 0 1 145 1 .10000E*01
900 C5145 .5630CE+C3 .12 312 E * 01 7.0080 2.2140 2 1024 1 0 XE145 1 .10000E+01
9C1 BA145 .6200CE*01 .11180E*00 5.6116 1.7394 1.6835 1 0 C5145 1 .95600*+0"

C5146 6 .39000L
902 LA145 .30000E *02 .23105E-01 4.1500 1.0600 1.5200 0 0 SA145 1 .10CCOE*01
9C3 CE145 .18 0 0 C E + 0 3 .385CSE-02 2.4900 .6118 .8731 0 0 L4145 1 .10000E*01

CE144 3 .10000E*01

k ';+

N

/\

$yA
3
J

b



TABLE IV (continued)

NC. NLCL. H AL F LIFE DEC AY CON $7 Q E-5 ETA E-GAMMA 1E 3G M.NUCL DTYP BRAhLHING
(SEC) ( 1/ 5E C l (MEV3 (ME V I (MEV1

9C4 PR145 .21528E*05 .32197E-04 s.8C50 .6863 .0156 0 0 CE145 1 .10000E*01
905 NC145 O. O. 0.9600 0.0000 0.0000 0 1 PR145 1 .10CCCE*01

N0144 3 .1CC00E*01
PM145 4 .10CCCE*01
SM149 5 .100COE*01

9 06 PP165 .56765E*09 .12211 E - C 8 .1400 .0331 .0182 1 0 SM145 4 .10000E+01
907 SP145 . 29 3 76E *0 8 .23596E-07 .6500 .1480 .1950 1 0 C 0.
9 CS XE146 .55926E*00 .12 39 4E + C l 7.0598 2.2316 2.ll?9 1 0 0 0.
909 C5146 .tS90CE+00 . 3 6 6 74 E + 01 9.2987 2.9966 2.7896 1 0 net 46 1 .10CCCE+01
910 8A146 .1910CE*01 .36290E+CO 4.2558 1.27C0 1.2767 1 0 C$146 1 .96100E*00
911 LA146 .8800CE*01 .78767E-01 6.3000 1.9729 1.8900 1 0 BA146 1 .10000E*01
912 CE146 .8520CE*03 .8135)E-03 1.080C .24C1 .3573 0 0 LA146 1 .10 C C CE * 01
913 PR146 .14 4 4 2E + C 4 .47995E-C3 4.0800 1.2C32 1.2140 1 0 CE146 1 .10000E+01
914 NC146 0. O. 0.0000 0.0000 0.0000 0 1 PR146 1 .1CCCCE+01

N0145 3 .10000E*01
PM146 4 .65000E+00

915 PP146 .17439E+09 .39146E-C8 1.472C .0840 .7980 0 0 C C.
916 SP146 . 315 3 t E + 16 . 219 8 0 E - 15 2.5400 2.5400 0.0000 0 0 PM146 1 .35000E+00
917 XE147 .6710CE*00 .1C330E+01 7.9000 2.5185 2.3700 1 0 C 0.
918 C$147 .15541E*01 .446CCE+C0 6.9700 2 2010 2.0910 1 0 IE147 1 .10CCCE+01
919 8A147 .23389E*01 .296 35 E +00 6.5499 2 0579 1.9650 1 0 C3147 1 .10000E*01
920 LA147 .1162tE*02 .59621E-01 5.1517 1.5839 1.5455 1 0 8A147 1 .1CCCCE+01
921 CE147 .70C0CE*02 .99021E-02 3.2000 .9316 .9600 1 0 LA147 1 .1000CE*01
922 PR147 .7200CE+03 .9 62 70E-C 3 2.750C .7192 .8904 0 0 CE147 1 .1CCCOE*01
923 NC147 .95558E+06 .72537E-06 .8980 .2406 .1778 0 0 PR147 1 .10000E*01

N0146 3 .10000E*01
924 PP147 .82732E+C8 .83783E-08 .2247 .0679 .0001 C 1 N0147 I .10 C C C E + 01
9 25 Spit? . 33 74 4E *19 .2C541E-18 2.3141 .6434 .6942 1 1 PM147 1 .10CCCE*01

EU147 4 .10000E*01
926 EL147 .20995E*07 . 3 3 015 E -C 6 1.8000 .4811 .5400 1 0 G0147 4 .100CCE*01
927 GCl47 .1368CE*06 .5C669E-05 2.2000 .6070 .6600 1 0 0 0.
928 XE148 .28 85 7E +C0 .24C20E*01 8.0094 2.5560 2.4028 1 0 C C.
0 29 CS148 .12 39 CE + 0 0 .5 5 9 4 3 E + 01 10.2300 3.3157 3.0690 1 0 XE148 1 .10000E*01
930 Balta .4700CE+00 .14 7 48 E + C 1 5.2200 1.6C69 1.5660 1 0 C5148 1 .10CCOE*01
9 31 LA148 .1290CE*01 .53732E+00 7.4400 2.3614 2.2320 1 0 BA148 1 .10CCCE+01
932 CE148 4800CE*02 .14441E-01 2.0000 .5444 .6000 1 0 LA148 1 .10000E*01
933 PR148 .1380CE*03 .5 C2 28 E-C2 4.8COC 1.5843 .8550 C 0 CE148 1 .1CCCOE*01
9 34 NC148 0. O. 0.0000 0.0000 0.0000 0 0 PR148 1 .10000E+01
9 35 PP148 46 39 7E + 06 .14940E-C5 2.4650 .7443 .6304 0 1 PM148M 2 .60CCOE-01

PM147 30.
935 PP148P .35683E+07 .19425E-06 2.4541 .1474 2.0094 C 0 PM147 3 C.
937 $P148 .25 229E +24 .27474E-23 2.0049 .5459 .6015 1 1 PM148 1 .10000E*01

PM148M 1 .94CCrE*00
SM147 3 .10C00E*01

935 C5149 .63767E*00 .1 C 8 70 E + 01 7.9600 2.5391 2.3480 1 0 0 0.
9 39 8A149 .94859E*00 . 7 3 011 E * 0 0 7.4976 2.3812 2.2493 1 0 C5149 1 .10CCCE*01
940 LA149 . 3 7 417E * 01 .185 25 E + CO 6.1000 1.9 C 5 2 ' 83C0 1 0 81149 1 .10000E+01
941 CE149 .50000E*01 .13863E+00 4.7100 1.4351 4130 1 0 LA149 1 .10 0 C CE * 01
9 42 PR149 .1500CE*03 . 4 E 210 E -02 3.0000 1.1578 .2513 0 0 CE149 1 .10000E*01
943 NC149 .6228CE*04 .11130 E- C 3 1.6800 .4744 .3368 0 0 P1149 1 .10000E*01

J ? "7); ;
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TABLE IV (continued)

NC. NLCL. H AL F LIFE DECAY CONST 0 E-SETA E-GAMMA IE SG M.NUCL DTYP 8RANCN!NG
ISECI ( 1/ 5E C ) (ME V B (MEVI IMEV)

9 44 PP149 .19109E+06 . 3 e 2 74E-05 1 071. .3766 .0142 0 1 N0149 1 .10000E*01
PM148 3 .10CCCE+01

945 SPt49 .3153tt+24 .21980E-23 1.8949 .51C9 .5685 1 1 PM149 I .tCCCCE*01
SM148 3 .10000E*01
EU149 4 .10000E*01

946 EL149 .60352E*07 .66264E-07 .8000 .t878 .2400 1 0 G0149 4 .10CCCE+01
947 GC149 .8208CE*06 .84448F-06 1.2000 .2999 .3600 1 0 0 0.
948 XE15C .1619CE+00 .42814E+01 8.9428 2.8148 2.6828 1 0 C C.
949 C 515 C .54716E-01 .12 6 68 E * 0 2 11.1510 3.6320 3.3453 1 0 IE150 1 .10000E+01
950 SA150 .11321E*01 . 612 26 E + C 0 6.1713 1.9293 1.8514 1 0 C5150 1 .10000E*01
951 LA150 .82563E*00 .83954E+00 8.3761 2.6810 2 5128 1 0 84150 1 .10CCCE*01
952 CE150 .4000CE*01 .17 3 29 E * 00 3.4000 .9977 1.0200 1 0 LA150 1 .10000E*01
953 Pat 5C .6200CE*01 .11180 E * C 0 5.7000 2.4822 .0750 C 0 CE150 t .1CCCCE*01
954 NC150 0. Q. 0.0000 0.0000 0.0000 0 0 PR150 1 .10000E*01
955 PMISO .96 4 8 CE +0 4 .71844E-04 3.4300 .7350 1.5100 0 0 PM149 3 .10C00E*01
956 5P150 C. O. 0.0000 0.00C0 0.0000 0 1 P4150 1 .10000E*01

SM149 3 .100CCE*01
957 SA151 .13975E*01 . 4 96COE * 0 0 7.080C 2.2385 2 1240 1 0 C C.
958 L#151 .14 2 8 8E +01 .48511E+00 7.0515 2.2288 2.1155 1 0 84151 1 .1CC00E*01
959 CE151 .10 2 0 CE * 01 . 619 56 E + C D 5.6700 1.7591 1.7010 1 0 LA151 1 .10000E+01
960 PE151 4000CE+01 .17 3 29 E * 0 0 4.2900 1.2831 1.2870 1 0 CEt51 1 .10000E+01
961 NC151 .74640E+03 .92865E-03 2.5100 .6330 .8466 0 b PP151 1 .10CCCE*01
962 ppt 51 .40224E+06 .6 7 796E-05 1.188 C .2888 .3437 0 0 ND151 1 .10CCCE+01
963 SP151 .28382E+to .24422E-09 .0760 .0195 .0004 0 1 PM151 1 .100COE+01

SM150 3 .1000CE+01
964 Eut51 0. O. 0.0000 0.0000 0.0000 0 1 SMI51 1 .1000GE+01

G0151 4 .1CCCOE+01
965 GC151 .1037eE+01 .t 68 COE * C0 400C .tC54 .0520 1 0 T8151 4 .1CCCCE*01
9 66 18151 .70920E+05 .9 7 7 37E-05 2.7000 .7679 .8100 1 0 C 0.
967 SA152 .5 3 8 5 3E *00 .12 8 71 E * 01 7.1108 2.2490 2.1332 1 0 0 0.
968 LA152 .30487E*C0 .2 2 7 36 E + 01 9.3037 2.9983 2.7911 1 0 SA152 1 .10000E*01
969 CE152 . 7013 4 E *01 . 9 8 8 32 E-01 4.3582 1.3095 1.3075 1 0 LA152 1 .tCCCCE*01
9 70 PRI52 .84965E*01 . 815 80E - 01 6.550C 2.0579 1.9650 1 0 CE152 1 .10000E+01
971 NC152 .69000E+03 .1C046E-02 1.6100 .4228 4830 1 0 PRI52 I .100COE*01
9 72 PP152 .2460CE+03 .2 8177 E-C2 3.6000 1.4388 .2881 0 0 N0152 1 .10000E+01
973 PP152P 45 00CE +0 3 .154C3E-02 3.600C .4195 1.2873 0 0 PM192N 2 .20000E+00
974 PP152h .1080CE*04 .64180E-03 1.2420 .8C97 1.15C6 0 0 C 0.
9 75 SPI 52 C. O. 0.000C 0.0CCC 0.0000 0 1 PM152 1 .10000E*01

PM152M i .10000E*01
EU152 4 .72000E*00
EU152M 4 .23000E*00
PM152N I .8CCCCE*00
SM151 3 .10000E+01

9 76 EL152 .4099 7E *09 .16907E-08 1.8416 .4255 .5683 0 0 EUt52N 2 .100COE*01
EU151 3 .10000E*01

9?? ELI52P . 3 3 4 8 CE +05 .2C7C3E-04, 1.8769 4336 .5792 0 0 0 0.
9 75 EU152h .57600E*04 .12034E-03 .0978 0.0000 .0978 C 0 C C.
9 79 GC152 . 3 4 69 0E * 22 .19 9 81 E- 21 2.2342 .6179 .6703 1 0 EU192 1 .28000E*00

EU152M 1 .770COE*00
DY156 5 .10000E+01

980 LA153 .62412E*00 .111C6E*01 7.9827 2.5469 2.3948 1 0 00.
981 CE153 .21955E*01 .31571E*00 6.6122 2.0750 1.9837 1 0 LA153 1 .10CCCE*01
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TABLE IV (continued)

NO. NLCL. HALF LIFE DEC AY CONST C E-8 ETA E-GAMMA IE SG M.NUCL OTVP BRANCHING
(SEC) (1/SEC) (MEV) IMEVI (PEV)

982 PR153 10358E+02 .66922E-01 5.2400 1.6136 1.5720 1 0 CE153 1 .1CCCOE*01
983 NC153 . 78 3 3 tE *02 .8 8 490E-0 2 3.8700 1 1364 1.161C 1 0 PR153 1 .10000E*01
984 PM153 .3240 0E *0 3 . 213 9 3 E -02 1.8000 .6726 .0775 0 0 ND153 1 .10C00E*01
985 SP153 .16812E*06 .41229E-05 .8086 .2307 .1045 0 0 PM153 1 .10000E*01

SM152 3 .100COE+01
9 86 E0153 0. O. 0.0000 0.0CCO 0.0000 0 1 SM153 I .1CCCCE*01

G0153 4 .10000E*01
987 GC153 .2080CE*08 .3 3 324E-0 7 .2430 .06C2 .0316 1 0 T8153 4 .10CCCE*01
988 18153 .20736E*06 .33427E-05 1.900C .5125 .5700 1 0 00.
989 81154 .28 44 3E *00 .2 4 3 70 E * C1 8.0315 2.5635 2.4095 1 0 C 0.
990 LA154 .12 5 7 4 E * 0 0 .55124E+01 10.2140 3.31C2 3.C642 1 0 BA154 I .10CCCE+01
991 C E 15 4 . 25 0 3 tE * 01 . 21691E * C C 5.3046 1.6354 1 5914 1 0 LA154 1 .10000E+01
992 PR154 . 2 3 9 7 7E * 01 .289C9E+C0 7.4856 2 3771 2.2457 1 0 CE154 1 .100CCE*01
993 NC154 .11057E*03 .62688E-02 2.5800 .7293 .7740 1 0 PR154 1 .100CCE*01
994 PP154 .16 8 0 CE * 0 3 41259E-02 3.9000 .7600 1.8847 0 0 N0154 1 .10000E*01

PM154M 2 .1 C C C CE * 0 0
995 PPISAP . 3 0 8 0 CE * C 3 . 6 418 0E - C 2 4.1020 1.0337 1.5223 0 0 00.
9 46 SM154 0. O. 0.0000 0.00C0 0.0000 0 0 PM154 1 .10000E+01

PM154M 1 .90000E+00
997 EL154 .27121E*09 .2 5 5 58 E-0 8 1.9300 .2470 1.2500 0 1 EU153 3 .10000E*01
998 GC154 0. O. 0.0000 0.0CC0 0.0000 0 0 E U15 4 1 .10 C C CE * 01
999 LA155 45 9 3 *E *00 . t S C9CE + 01 8.3600 2 6755 2.5080 1 0 0 0.

10C0 CE155 .9152CE*00 . 75 7 37E * 00 7.5 3 9 C 2.3949 2.2614 1 0 LA155 1 .10CCCE*01
10C1 PR155 . 3 4 4 9 7 E * 01 .2CC93E*C0 6.1796 1 9321 1.8539 1 0 CE155 1 .10CCCE+01
10C2 NC155 .13102E*02 .38292E-01 4.8200 1.4721 1.4460 1 0 PR155 1 .10000E*01
1003 PP155 .1648%E*03 42C37E-02 3.460C 1.0177 1.0380 1 0 N0155 I .1 C C C CE * 01
tCC4 SPISS .13 2 6 CE + 0 4 .5 22 74E-C 3 1.6500 .3719 .6119 0 0 PMISS 1 .10000E*01
1005 EL155 .15 6 4 2E * 0 9 .44314E-08 .2500 .0545 .0875 0 t SM155 1 .10CCOE*01

E U15 4 3 .100CCE+01
10C6 G0155 C. O. 0.0000 0.0000 0.0000 0 0 EU155 1 .10000E*01

T3155 4 .1CCCCE*01
ICC7 T8155 .44656E*06 .14857E-05 .900C .2151 .2700 1 0 OY155 1 .10000E*011008 DY155 .36 72 CE *05 .18 8 7 7 E -0 4 2.1000 .5755 .6300 1 0 C 0.10C9 CERS6 .10752E*01 .6 44 69 E * C0 6.2323 1 9499 1.8697 1 0 0 C.1010 PR156 .2005 3E *00 .86586E*00 8.4034 2 69C3 2.5210 1 0 CE156 1 .10000E*011011 NC156 .2123tE*02 .32648E-01 3.5283 1.0392 1.0585 1 0 PR156 I .1CCCCE*01
ICl2 PPI56 .31854E*02 .21760E-C1 5.7000 1 7693 1.7100 1 0 N0tS6 1 .10000E*01
1013 $P156 .338 4 CE *05 .2C403E-C4 .7350 .1787 .1803 C 0 PM156 1 .10000E*011014 EL156 .13124E*C7 . 5 2 815 E -0 6 2.4520 .4081 1.3622 0 1 SM156 1 .100COE*01

EU155 3 .10000E*011015 GC156 0. O. ,0.0000 0.CCC0 0.0000 0 0 EU156 1 .10CCCE*01
T8156M 4 .50000E*00
T9156 4 .10000E*01

1016 78156 .44064E*06 .15 7 31 E-05 2.4000 .6711 .7200 1 0 T81564 2 .50000E*00
1017 T8156F .1800CE*05 .385C8E-04 1.2880 .3256 .3664 1 0 C 0.1018 OV156 .63072E*22 .lC990E-21 0.0000 0.0CCO 0.00C0 C 0 C C.
1019 CE157 4 2 8 6 4E * 0 0 .16171 E * 01 8.4447 2.7045 2.5334 1 0 0 0.
1020 PR157 .1365tE*01 .5 C 757E + 00 7.0995 2 2451 2.1299 1 0 CE157 1 .10000E*011021 NC157 .5558tE+01 .12471E*00 5.7536 1.7875 1.7261 1 0 PR157 1 .10CCCE*011022 PP157 . 3295 ?E *02 . 210 35 E-O L 4.4076 1.3287 1.3223 1 O N0157 1 .10000E*011023 SP157 .8300CE*02 .83512E-C2 2.4600 .5537 .9678 C 0 PM157 1 .1CCCCE*01
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TABLE IV (continued)
___

NC. htCL. H AL S LIFC DEC AY CONST 0 E-SETA E-GAMMA IE SG M.NUCL OTYP BRANCHING
(SLC) (4/SEC) (MEV) (MEVI (MEV)

1024 EL157 .54540E*05 .12 709 E-04 1.270C .28C9 4707 C 0 S M 15 7 . .lCCCCE+01
EU156 s 10000E*01

1025 GC157 0. O. C.0000 0.0C00 0.0000 0 0 EU157 1 .10CC05+01
T8157 4 .10000E+0!

1026 f8157 .50458E+10 .1373?E-09 0.0000 0.0000 0.0000 0 0 DYl57 4 .10000E*01
1027 OY157 . 2916 CE * 0 5 . 2 3 7 71 E -0 4 1.1000 .2712 .3300 1 0 C 0.
1C 28 CE158 .5 2691E * 0 0 .13155E*01 7.t405 2.2191 2.1422 1 0 0 0.
1029 PR158 . 30 5 2 6 E +00 .22707E+01 9.3025 2.9979 2.7908 1 0 CE158 1 .100COE*01
1030 NC158 .61949E+01 .11189E+00 4.4626 1.35C2 1.3388 1 0 PR158 1 .10000E+01
1031 PP158 . 76 5 5 C E * 01 .9C548E-C1 6.d 233 2.0828 1.9870 1 0 N0158 1 .10000E*01
1032 SP158 .7602 7E *0 3 . 91171 E- 0 3 1.7831 .4758 .5349 1 0 *M158 1 .10CCCE+01
IC33 Ell 58 .275 4CE *04 . 2 5169 E - C 3 3.4500 1.4215 .0398 0 0 SM158 1 .10000E+01
1034 GD158 0. O. 0.0000 0.0C00 0.0000 0 1 EU158 1 .10000E+01

T815? 6 .840C0E+00
1035 18158 .4/304E+11 .14653E-10 1.165C .0388 .8170 0 0 T8158M 2 .100CCE+01
1036 18158P .1090CE+02 .63ai2F-C1 .1100 0.0CCO .1100 C 0 C C.
IC37 DY158 C. O. 0.0000 0.0000 0.0J06 0 0 T&l58 1 .16CCOE+00
1038 PR159 .61509E+00 .11269E+01 8.0002 2.5529 2.4001 1 0 0 0.
1039 NC159 .20 7 7 3E * 01 .33367E+00 6.6672 2.0977 2.0002 1 0 PR159 1 .10CC0t*01
1040 PP159 9218CE*01 .75195E-01 5.3339 1.6453 1.60b2 1 0 N0159 1 .10000E+01
1041 SP159 . 62 9 5 6 E + 02 .11C10E-01 4.0003 1.1733 1.2001 1 0 PM159 I .1 C C C CE * 01
1C42 ell 59 .112 2 CE * C 4 .617 78 E-0 3 2.5700 .5764 1.0052 0 0 SM159 1 .10000E+01
1043 GC159 .6696CE+05 .1 C 3 52 E-04 .9400 .1992 .3513 0 0 EU159 1 .10CCCE*01

G015S 3 .100CCE+01
1044 T8159 C. O. 0.0000 0.00C0 0.0000 0 1 G0159 1 .10000E*01

DY159 4 .1CCCCE+09
IC65 DYl59 .42442E+03 .5 5 712E-0 7 .3800 .0994 .0494 1 0 H0159 4 .10000E*01
1046 NC159 .1980CE*04 .35007E-03 1.8000 .4811 .5400 1 0 H01594 2 .100COE*01
104F HC159M .8200CE+01 .8 4 5 30 E-01 .2059 0.0C00 .2059 0 0 0 0.
1044 C E16 0 .2849 3E +00 .24327E*01 8.0288 2.5626 2.4086 1 ,,0 C 0.
1049 PR16C .32953E*C0 .5 3 513E * 01 10.18 2 C 3.2992 3.C146 1 0 CE160 1 .10CCCE+01
1050 NC16C . 2 3 29 7E +01 .29752E+00 5.3777 1.6602 1.6133 1 0 PR160 1 .1CC00E*01
1051 PP160 .22 69 2E * 01 . 3 C5 46 E * 00 7.5292 2.3919 2.2588 1 0 tt0160 1 .10CCCE+01
1052 SP16C .62514E*02 .84CC4E-02 2.7234 .7755 .8170 1 0 PM160 1 .10CCCE*01
10$3 Eul60 .5000CE+02 .13863E-01 3.5900 .8552 1.4133 0 0 SM160 1 .10CCOE*01
1C54 GC16C C. O. 0.0000 0.0CCC C.0000 C 0 Ful60 1 .lCCCCE*01
1C55 TB16C .62467E+07 .11096E-06 1 8100 .4012 .6402 0 0 78150 3 .1CCCCE+01
1056 DY16C C. O. 0.0000 0.0CC0 0.0000 0 0 78160 1 .10000E*01
1057 NClet .89618E*00 .7734SE+00 7.5617 2.4C30 2.2685 1 0 0 0.
1058 PP161 . 32 28 3E *01 .21471E*00 6.2413 1.9530 1.8724 1 0 N0161 1 .10CCCE*01
1059 SPlet .15802E+02 4 38 64E-01 4.9203 1.5C60 1 4761 1 0 PM161 I .1CCCCE*01
1060 ell 61 .12751E+03 .54361E-02 3.5991 1.0594 1.0797 1 0 SM161 1 .100CCE+0!
1061 GC161 .2220 CE +0 3 .31223E-02 2.010C 4311 .7929 0 0 EU161 1 .10CCCE+01
1062 18161 .59789E*06 .11593E-C5 .5800 .1219 .2158 C 0 E0161 1 .10000E+01
1063 0V161 0. O. 0.0000 0.0000 0.0000 0 0 T8161 1 .10CCCE+01

H0161 4 .10000E*01
1C64 HC161 .90000E*04 .77016E-04 .8000 .1878 .2400 1 0 H0161M 2 .10CCCE+01

ER161 4 .73000E+00
1C69 HC16tP .6800CE*01 .1C193E+00 .2111 0.00C0 .2111 0 0 ER161 4 .27000E+00
1066 ER161 .1116CE+05 .62110E-04 2.4000 .6711 .7200 1 0 0 0.
IC67 NC162 .10389E*01 .66717E+C0 6.2732 1.9638 1.8820 1 0 C C.
IC68 PP162 . 78 90 CE +00 .8 78 5t E +00 8.4162 2.6947 2 5249 1 0 N0162 1 .100COE+01
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TABLE Ik (continued)

.

NC. NLC1. H AL F LIFE OEC AY CON 5T Q E-SETA E-GAMMA IE $G M.NUCL OTYP BRANCHING
(SEC1 (1/SECl IMEV) (MEV1 (MEV1

IC69 5P162 .17901E+02 . 3 4 7 09 E -01 3.6447 1.0724 1.0934 1 0 PM162 1 .10000**01
1C70 EL162 .275 5 CE *02 .25160E-01 5.7868 1.7967 1.7360 1 0 SM162 I .10CCOE*01
1071 GC162 .6000CE+03 .11553E-02 1.0148 .2473 .3044 1 0 EU162 1 .100COE*01
1072 18162 .44 82CE +0 3 .15465E-02 2.8000 .8005 .8400 1 0 G0162 1 .98000E*00
1073 18162P .8028CE*04 .86341E-C4 3.060 C .6860 1.1460 C 0 G0162 1 .2CCCCE-01
101% 0Y162 0. O. 0.0000 0.0000 0.0000 0 0 T8162M 1 .10000E*01

78162 1 .10000E*01
H0162M 4 .370CCE*00
H0162 4 .10000E*01

1075 HCit! .9000CE*03 . 7 7 C 16 E- C 3 2.160C .5944 .648C 1 0 H0f62M 2 .63CCCE*00
IC76 HC162P 4080CE+04 .16 9 89 E -0 3 .8990 .2148 .2697 1 0 00.
1077 ER162 C. O. 0.0000 0.0C00 0.0000 0 0 0 0.
1C78 hC163 .43133E*00 .160 70E * 01 8.4368 2.7C18 2.5310 1 0 C C.
1079 PP163 .13277E*01 .52206E+00 7.1295 2.2553 2.1389 1 0 N0163 1 .10000E*01
1050 SP163 .51405E*01 .13484E+00 5.8213 1.8105 1.7464 1 0 PMI63 1 .10COCE+01
IC81 E L16 3 .2 815 3E *02 . 2 4 6 21 E -01 4.5127 1 3691 1.3538 1 0 3M163 1 .10000E+01
1G02 GC163 .2773tE+C3 .24995E-C2 3.2033 .4323 .9511 1 0 CU153 1 .10CCCle01
1083 T8163 .1170CE*04 .59243E-03 1.6900 .2974 .8157 0 0 G0163 I .!J000E*01
1084 CV163 0. O. 0.0000 0.0000 0.0000 0 0 T8163 1 .10CCCE*01

H0163 4 .lCCCCE*01
IC85 HC163 .31536E*11 .21980E-10 .0100 .0C22 .001) 1 O H0163M 2 .10C00E*Cl

ER163 4 .!CCCOE*01
1086 HC163P .1070CE*01 .64780E+00 .2990 .0758 .0389 1 0 C 0.
1087 Epl63 .4500CE*04 .154C3E-03 1.2100 .3028 .3630 1 0 C0
IC88 h0164 C. O. 7.149 C 2.262C 2.1447 1 0 C C.
IC89 PP164 . 3109 7E *00 .2 2 2 90 E * 01 9.2843 2.9916 2.7853 1 0 ND164 1 .10000E*01
1090 581' .5617 tE + 0 ! .12 3 4 0E + 0 0 4.5467 1.38C4 1.3640 1 0 PM164 1 .10000E*01
1C91 6 ..) . 705 7 7E *01 .98212E-01 6.6803 2.1022 2.0041 1 0 $M16' 1 .10C00E*01.

1092 GC164 .48 6? IE *03 .14256E-02 1.9418 .5258 .5825 1 0 EU164 1 .!CCCCE*01
1093 T8164 .1800CE*03 . 3 85 C8 E-0 2 3.8000 1 1165 1.14C0 1 0 G0164 1 .10000E*01
1094 0Y164 0. O. 0.0000 0.0000 0.0000 0 0 T8164 1 .100CCE+01

N0164 4 .47000E*00
1095 HC164 .2160CE*04 .32C90E-03 1.0676 .2621 .3203 1 0 H0164M 2 .10000E*01
1096 HC164P 0. O. 0.0000 0.0000 0.0000 0 0 C 0.
1097 Epl64 C. O. 0.0000 0.0CC0 0.0000 C 0 H0164 1 .53000E*00
1094 PP165 .615 9 7E *00 .11253E*01 7.9984 2.5523 2.3995 1 0 C C.
1099 SM165 .20041E*01 .34586E+C0 6.7032 2.1100 2.0110 1 0 PM165 1 .10000E*01
1100 EUI65 84138E*C1 . 8 2 3 02 E-01 5.4073 1. 6 7 C2 1.6222 1 0 SM165 1 .10000E*01
1101 GC165 .524 8 3f *02 .13207E-01 4.1108 1.2148 1.2332 1 0 EU165 1 .10CCCE+0!
11(2 18165 .6592CE*03 .1 C 515 E - C 2 2.8142 .8C51 .8443 1 0 CD165 1 .10000E*01
1103 OY165 .8460CE *04 .81932E-04 1.3000 .2696 .5114 0 0 T8165 1 .50CCCE*00

DY165M 2 .97500E*00
11C4 OT165P .75 36CE *02 . 919 78 E-0 2 .1405 .0073 .!!92 0 0 78165 1 .50000E*00

OY165N 2 .lCCCCE*01
11C5 0Y165h .3200 CE * 02 . 216 61 E- G 1 .2500 0.0CCO .2500 0 0 0 0.
1106 HC165 O. O. 0.0000 0.00C0 0.0000 0 0 DY165M I .24C00E-01

DY165 1 .10000E*01
ER165 4 .10000E*01

11C7 Epl65 .37296E+05 .18 5 55 E-0 4 0.0000 0.00C0 0.0000 0 0 fM165 4 .10CCCE*01
11C8 TPl65 .10 8 0 CE * 0 6 .64180E-05 1.570C .4107 4710 1 0 0 0.
1109 18166 .2215 7E *01 .31284E*00 5.4294 1.6717 1.6288 1 0 C C.
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TABLE IV (continued)

.

NC. NLCL. H AL F LIFE DECAY CONST 0 E-8 ETA E-GAMPA IE SG M.NUCL OTYP BRANCHING
85EC1 (1/5EC) (MEV1 (MEVI (PEVI

1110 E0166 .219 7 CE *01 . 315 50 E * 00 7.5549 2.4007 2 2665 1 0 59166 1 .1CCCOE*01 -1111 GC166 .65066E*02 . l C 6 5 3E-01 2 8497 .8167 .8549 1 0 EUt66 1 .10C00E*011112 T8166 .11571E*03 .599C2E-02 4.9742 1.5242 1 4923 1 0 G0166 1 .10000E*011113 CT166 . 29 3 4 0E *06 .23625E-05 .4810 .1175 .0800 0 0 T8166 1 .100C0E*011114 HClee .9648CE*05 . 7 3 8 44E-05 1.8400 .3897 .6931 C 0 DYl66 1 . 8 0 C C CE * 011815 HC166P .37 84 3E *11 .18316E-10 2.0900 .4427 .7873 0 0 0 C.1116 ER166 C. O. 0.0000 0.0C00 0.0000 0 0 H0166M 1 .101COE*01
H0166 1 .10000E*0i
TM166 4 .10CCOE+011117 TM166 .27756E*C5 .2 49 73E-04 3.0400 .8794 .9120 1 0 Y8166 4 .10 C C CE * 011118 Y8166 . 20 52 0E *06 .31779E-05 .3000 .0760 .0390 1 0 0 0.1119 SM167 . 8928 9E +00 . 7 76 30E +00 7.5659 2.4C44 2.2698 1 0 C 0.1120 ELI67 .30886E*01 .226*ie+00 6.2828 1 9671 1.8848 1 0 SM167 1 .10000E*011121 Et!67 .14 215E +02 . e 7 61 E-01 4.9989 1.5326 1.4997 1 0 EU167 1 .10COCE+011122 T8167 .30328E*P* . 61811 E- C 2 3.7145 1 0922 1.1144 1 0 GD167 1 .1CCCCE+011123 OY167 .26400;*03 .26256E-02 2.4300 .6809 .7290 1 0 T8167 1 .10000E+011124 HC167 .11 '.e CE * 05 . 6 2110 E - 0 4 1.0000 .2C30 .3800 0 0 OYl67 1 .10000E+011125 tkl62 c. O. 0.0000 0.0000 0.0000 0 0 H0167 1 .75COOCac3
ERt67M 2 .10CCCE+01
TM167 4 .2CCCCE-011126 E8167P .2300CE*01 .30137E+00 .2080 0 0000 .2080 0 0 H0167 1 .5000CE-01
TM167 4 .98000E*001827 TP167 .80352E*06 .86264E-C6 1.1600 .2883 .3480 1 0 Y8167 4 .10000E*011828 T8167 .IO500E*04 . 6 6 014 E- 0 3 1.9600 .5316 .5880 1 0 C 0.1129 SP168 .10 22 2E * 01 . 6 7 810E + C O 6.2927 1.97C4 1.8478 1 0 C C.

1. 30 E0168 .79 39CE *00 .87309E*00 8.4107 2.6928 2.5232 1 0 SM168 1 .10000E*011131 GC168 .15674E*02 .44224E-01 3.7385 1.0990 1.1216 1 0 EU168 1 .10000E*0111,2 T8168 .2465tE*02 . 2 8118 E-01 5.8550 1 8219 1.7565 1 0 G0168 1 .10000E*0117 33 07168 .65$82E*04 .tC553E-03 1.1418 .2946 .3545 1 0 T8~se 1 .10CCCE*01?.134 HC168 .1800CE*03 .385C8E-C2 3.300C .9645 .99CC 1 0 01168 1 .10000E*011135 ER168 0. o. 0.0000 0.0C00 0,0000 C 0 H0168 1 .100COE*01 -

TM168 4 .10000E*011136 TM168 .80438E*07 . 8 617t f-0 7 1.7200 .4563 .5160 1 0 00.1137 Y8168 C. O. 0.0000 0.0CCO 0.0000 C 0 C C.1138 Eul69 .13155E*01 .5 2690E * 00 7.1393 2 2587 2.1418 1 0 0 C.1139 GC164 .48 731E +01 .14224E+00 5.8681 1.8264 1.7604 1 0 EUt69 1 .10CCOE+011140 T8169 . 2 4 913 E * 02 .27823E-01 4.5960 1 3969 1.3788 1 0 G0169 1 .10000E*011141 07169 . 2170 CE +0 3 .31942E-02 3.3237 .9 724 .9971 1 0 T8169 1 .10000E*011142 HC169 .2820CE*03 .24580E-02 2.1000 .5CC0 .7130 0 0 DY169 I .1CCCCE*011843 ERt69 . 40 35 FE * 06 . 8 6 266E-C6 .3400 .0979 .0034 0 0 H0169 1 .10000E+011144 TM169 0. O. 0.0000 0.0000 0.0000 0 0 E8t69 1 .100COE*01
YB169 4 .10CCOE*011145 78169 .26 78 4E *07 .2 5 8 79 E -0 6 1.2000 .2999 .3600 1 0 V8169M 2 .10000E*011146 78169M .4600CE+02 .15C65E-01 .0243 0.0CCO .0243 0 0 C C.

1147 $Pl?C .5285tE+00 . ! !!!5 E * C1 7.1364 2 2577 2.1409 1 0 0 0.1148 E017C .32283E+00 . 214 71E * C 1 9.2477 2.9791 2.7743 1 0 SM170 1 .10000E*011149 GC17C .52349E*01 .13 2 41 E * 0 0 4.6082 1.4010 1.3825 1 0 FU170 1 .100COE*011150 T817C .66984E*01 .1C348E+00 6.7171 2 1147 2.0151 1 0 G0170 1 .10000E*011151 CT17C .3423 EE *0 3 . 2 C 2 49 E-C 2 2.0762 .5681 .6229 1 0 T8170 1 .10CCCE*01!!S2 HCt7C 44 0 0 CE * 0 2 .15753E-08 4.2000 1 2487 1.2600 1 0 OY170 1 .10000E*011153 HC170M 0. O. 0.0000 0.0000 0.0000 0 0 0 0.
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TABLE IV (continued)

NC. NLCL. H AL F LIFE OECAT CONST Q E-8 ETA E-GAMMA IE 3G M.NUCL OIYP BRANCHING
ISEC) E l/ SE C l (ME VI (MEWI ( ME VI

1154 ER170 C. O. 0.0000 0.00C0 0.0000 0 0 H0170 1 .100C0E*01
TM170 4 .20CCOE-02

1155 TP170 .11146E*08 .62190E-07 .967C .3200 .0186 0 0 0 0.
1156 V8170 C. O. 0.0000 0.0000 0.0000 0 0 TM170 1 - 998 CCE +00
1157 G0171 .19 7 4 2 E * 01 .35810E*CO 6.7183 2 1151 2.0155 1 0 0 0.
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TABLE V (continued)
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GE 759 4632%E-C4 .36223t-03 .11288E-02 .18131E-C4 .55783E-03 .71392E-04 .13983E-03 .12359F-04 .37690E-03 .88798E-C4
45 75 .41249E-02 .39262E-02 .27525E-01 452t2E-C3 .13477f-01 .13tt'E-02 .26775E-02 .30300E-03 .84451E-02 .22C60E-C2
SE 75 0. 3. .15789E-11 0. O. .27896E-10 .41969E-10 0. .32799E-IC C.
8R 75 c. O. c. C. O. O. O. O. O. O.
FE 76 0. O. O. O. 4 8 9 7 7E-11 0. C. C. C. C.
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_ TABLE V (continued)

N L CL I CE L235(1) U23S(fl U23S(H) U?38tf a U2384H) +U239(T) PU239(F8 PU241til L233471 IN232tEl

h 6 9 7M .SCS35E*C1 .50175E+01 43237E+01 46659E*01 44269E*01 47056E+01 .44401E+C1 .40866f+01 46054E*01 .34821E+01
PC 97 .$8727E*C1 .5866tE*01 .5384CE+01 . 542 SIE + C1 .51370E+01 .55390E+01 .51712E*01 .4 74 2 8 E + 01 .53953E*C1 4C4CIE*CI
IC 97 .14168E-09 .30772E-09 98731E-10 0. O. .5699?E-09 .87436E-C8 .699 3 2E -10 9 2 395 E-C 8 .53800E-11
1C 97M . 7 213 9 E- I C . 51408 E-t c .5026SE-10 0. O. .29096E-08 42269E-08 .356.6F-10 47297E-C8 .256CCE-11
RU 97 0. O. C. O. O. O. O. O. O. O.
FR 98 4C622E-CS .548J9E-OS .44769E-05 .26498E-04 .13693E-03 .19897F-06 .12291E-06 .5 38 2SE-05 .72196E-07 .21SCOE-C4
RB 98 .31248E-02 .62875E-02 .51609E-02 . 71717 E -Cl 47129E-01 .67910E-03 .4S879E-03 .59751E-02 .3C9C6E-C3 .334CSE-C1
$R 98 .69139E+CC .77675E+0C .64123E+00 .23366E*C1 .19052E+C1 . 214 0 7E + 00 .17 46 CE + CC . 715 4 7E + 00 .1334SE+CC .93686E*00
Y 98 .3592?E+C1 .??842E+01 .313 69 E +01 .4908 7E *C1 45441E*01 .22979E*01 .20571E*01 .34080E+01 .17493E+C1 .3096SE+C1
2R 98 .56835t+C1 .57968E+01 48156E+01 . 54964E +C1 .%1846E+01 .55450F+0! .S3303E*01 .51590E+01 48113E*C1 .39630E*01
k8 98 47826E-C1 .243471-01 .20171E-01 .14219E-02 .21930E-02 .19528F+00 112 7 3E + C0 .20533E-01 .21378E+00 .51930E-02
h8 98M .%711tE*C1 .58211E+0! 48360E*01 . 5 4 9 8 0 E + 01 .51871Ee01 .56477F+01 54429E+01 . 5179 6E + 01 .49314E*C1 .3969CE+Cl
PC 98 .5759 BE *C1 .58456E*01 48$6SEe01 .% 499 4E + C 1 . 518 9 3E + C 1 . 5 8 4 45 E + 01 .$sS76E*01 .52002E+01 .51496E+01 .39742E*01
1C 98 .86747E-Oe .86214E-08 .73149E-08 . 30 % 9 7E -10 .71263E-10 .29996E-06 .41370E-06 .6 813 t E -0 6 .57097E-C6 .622CCE-C9
RU 98 .8t147E-Ce .86214E-C8 .73149E-08 .30597E-10 .77263E-10 .29996E-06 41371E-C6 . 6 8131 E -03 .57098E-06 .6220CE-09
KR 99 .92194E-07 .77919E-07 .39720E-07 .54872E-C5 .30412E-CS .27718F-08 .22723E-06 .160 7 t E -06 .12$07E-08 0.
G8 99 4C 92 2 E-0 3 .38630E-03 .27371E-03 .81558E-02 .90426E-02 .33394F-04 .2976CE-04 .61752E-03 .17211E-C4 .1CCCCE-C2
SR 99 .1531CE+CC .16079E+00 .13644E+C0 .10 75 9 E * C1 .72912E+00 .32790F-01 .31691E-01 .20117E+00 .19232E-01 .20981E+00
Y 99 .20129E*C1 .200$7tt0! .18667E+0! 44113E + C1 .36468E*01 .10176E*01 97812E+CC . 2 325 8E + 01 .7C478E+CC .1$389E+Cl
ZR 99 .47S56E +C1 .$3747E+0! 48179E+0B .6C42SE + C1 .55186E+01 .53131E*01 .50797E+01 .5 8 74 9E +01 41960E*01 .28989E+01
h6 99 .58448E*Cl .54990E+01 49223E*01 . 6059 3E * Cl .19433E*C1 .56992E+01 .5445CE*01 .59962E*01 46288E+C1 .2927%E+Cl,

ts ha 99M .3529tt*CC .12309E+0C .104S6E+00 .16 70 0E - C1 .24731E-01 .38668F+00 .3t840E+CC .121555+00 .27916EeCO .28561E-C1
PC 99 .6CSCet+C1 .56244E+01 .50287E401 . 60 76 0E + 01 .SS682E*01 .61055E+0! .58321E+01 61198E+01 .49305E+0! .29563E*Cl
IC 99 .e0506E+01 .56248E+01 .50287E*01 .6076CE +C1 .55682E+Cl 6tC5%E+01 .58321E*C1 .61198E + 01 493CSE+C1 .29%63E+C1
TC 99M .% 2 211E * C l 48539E+Cl 43398E401 .52436E+C1 46053E*01 .52691E*01 .50331E*01 .52814E*01 42$$0E*C1 .2SS13E+Cl
RU 99 .15e0sE-10 .80613E-09 .77946E-11 C. O. .78989E-09 .7494SE-C9 .79136E-11 .33099E-08 0.
RH 99 C. O. C. O. O. O. O. O. O. O.
RM 99M C. O. O. O. O. O. O. O. C. C.
PC 99 C. O. C. O. C. O. C. C. C. C.
FRICC . 31C C t E-C e .17503E-08 .90137E-09 .36697E-06 9 75 5 3E-0 7 .2 7196E -10 . 3 30 7 6 E -10 . 31114 E - 0 8 .EC196E-11 .61C8CE-Ce
R8100 .le21CE-C4 .22606E-04 .13292E-04 .1014 3E - C 2 .38991E-03 .10699E-05 .12191E-CS .34319E-04 .38299E-06 .37406E-04
SRICC .23119E-01 .28SC4E-01 .lB994E-01 .28916E+C0 .15796E+0C 40295F-02 .42871E-C2 .37127E-01 .17323E-02 .22894E-01
1 ROC .8699CE+00 .95863E*00 .71668E*00 .26794E+C1 .196COE*01 .37199E+00 .37161E+00 .1087tE+01 .190tSE*C0 4C424E*C0
2ktCC .53254t+C1 .53722E*01 43965E+01 . 5939CE + C1 .5 2 7 81E + 01 47605F+01 .4SC82E+C1 .5 4 715 E + 01 .281+6E+01 .13922E+01-d h810C .S8CC7E+01 .S7970E*01 4 7902E +01 .6045 3E +C1 .5398sE*01 .5 79 41E * 01 .54311E+01 . 5 8 4 25E * 01 .3S581E+C1 .14436E*Cl

'

s>J h810CM 47 5 3 CE + C C 4248CE+00 .39 3 7CE + 00 .86300E-C1 .12020Ee00 .30336E+01 .9229CE*00 .37100E+00 .72350E+C0 .514CCE-01
PCICC .63CS$t*01 .e24S2E*01 .32082E*01 .61328E*C1 .552CSE+01 .69824F+01 .64843E*01 .62311E+01 44094E+01 .1496SE*01s j
1CICC .23813E-04 .16703E-04 .19786E-04 .17498E-06 .49876E-06 .32395F-03 .25481E-C3 .10805E-04 .31998E-C3 488CCE-C6
RLICC .238tSE-C4 . 36 7C4 E-04 .19 7 8 8 E - 0 4 .17499E-C6 . 498 7 7E-06 .32402E-03 .25486E-03 .10806E-04 .32006E-03 .48802E-06
88101 0. O. O. O. O. O. C. O. O. C.-.

SR101 .2869tt-C2 . 35 386 E-02 .109426-02 .50539E-C1 .22241E-01 .25996E-03 .27480E-03 45261E-02 .96895E-C4 .1886CE-C2% J Y 101 .2676SE*00 .306SSE*C0 .14791E+00 .12950E*01 .81036E+00 .72747E-01 .1257tE-01 . 3 7166 E + 00 .31562E-01 .903626-01
2R101 .3433tE+CI .37613E+01 .26269E+01 . 5 8 817E + 01 48333E+0! .24600E+01 .23140E+Cl 43067E*01 .12233E+C1 .67C6SE+CC- *

hB105 493C9E+C1 .53C94E+01 42419E+01 .6565 2E + C1 .5668CE+C1 .53206E+01 .52740E*01 .59823E*01 .28435E*01 .82459E*00
P C101 .30433E*01 .54193E+01 44146E+01 . 65 794E +C1 .56930E*01 . 5 0 0 7 8 E + 01 .65445E+C1 .60946E+01 .32230E+C1 .83069E+CO
TC101 .SC43SE*C1 .54196E+01 44151E+01 65 794 E * C1 . S 6 9 30E * 01 .59tt5E*01 .65483E*01 .60948E+01 .32258E*01 .83070E+C0
RU101 .5C435E+C1 .54196E*01 441$1E+01 65 794E * C1 .56930E+01 .59115E+01 .65483E+01 .60948F+01 .32258E+01 .83070E*00
kM101 C. O. O. O. O. .22447E-10 . 213 3 4E- 10 c. .22669E-1C C.
RHIC BM C. C. C. O. O. .20497E-10 .19486E-10 0. .2C699E-10 0.



TABLE V (continued)
- __

N L C L 1 L( L235(1) L2 35 (F ) C235(H) L238(El U238(H) PU239til PU239tF) PU241til (233(11 th232(El

PC101 C. O. C. C. O. O. O. O. O. C.
5RIC2 .19 711 t - C 3 .20203E-03 .33477E-04 .50435E-02 .23999E-02 .17598E-04 .18167E-04 41319E-03 .24799E-C5 .975COE-04
1 102 .53659E-C1 .56519E-01 .17641E-01 .41417E*00 .25520E+CC .13 6 34 E-01 .14431E-01 .99513E-01 .27683E-02 .1342CE-C1
2kiC2 .1771tE*C1 .19113E+01 .10599E+01 47993E + C1 .36834E+C1 .1169 2E * 01 .326S7E*Cl . 29 39 7E * 01 . 3 3 411E + CC . 2 419 7E + C C
h81C2 .3 7695E *C1 41341E+01 .31746E+01 . 6 666 SE * 01 .550SIE*01 44047E*01 .48408E*01 .59418E+01 .1S969s+C1 . 3 92 31 E + C 0
PC102 41966E+01 45905E+01 .39221E+01 . 6 7917E + C1 .5661CE+C1 .59819E+01 .66121E+01 .64415E*01 .24297E*C1 .4Cd 72 E *C0
IC102 41979E*C1 45919E*01 .19259E*01 . 6 7 918 E + 01 .56611E*01 .59951E+01 .66273E+01 . 6 4 9 2 8 E + 01 .24395E+01 40874E+00
IC102M .12537E-C2 .14502E-02 .435401-02 .11$99E-C3 .18791E-03 .13186E-01 .15201E-01 .14797E-02 .97395E-C2 .25dCCE-C4
5L102 41992t+C1 45934E+01 .39303E*01 . 6 7919 E + ( 1 .S66 8 3E * C1 .6 00 9 3f + C1 .66426E+C1 . 6 4 8 4 3E + 01 .2 444 3E + C1 40677E+00
RHIC2 .361CSE-te .45803E-10 .1 SO 9u f -0 9 0. O. .11398E-09 .13890E-08 .1030SF-10 .172 99 E -0 8 C.
SHIC2M .113CtE-1C . !S 80 3E-L C .1507CE-09 0. O. .11395E-08 .1389CE-cd .10305E-10 .17299t-C8 0.
P01C2 .25774E-09 .25284E-11 .24143E-10 0. C. .18237E-09 .22224E-09 .16488E-11 .27679E-09 C.
9810; .122C8E-09 .60068E-10 .18621E-11 .10096E-07 .47420E-08 .38986E-11 .25780E-11 .57067E-09 471C4E-10 C.
5R103 .49281E-C5 .?9788E-05 .28094E-C6 .16 8 81E - C 3 .e3S6CE-C4 4 7291F-06 .35S34E-C6 .18 7 76E - 04 .2C6 75 E-OS 0.
Y IC3 .53619E-C2 .53019E-02 .1111?E-02 .78048E-C1 .4C6*4E-01 .15098E-02 .12661E-02 .16 7 4 0E - 01 .244C9E-02 .1195CE-C2
2RIC3 . 5 313 7E * C C .53883E+00 .22 5 55E +00 . 26515E * C 1 .16582E+01 .38426E+00 .3447CE+00 .13180E+01 .26327E+00 .55663E-01
kB1C3 .22C78E+01 . 22 78 6 E *01 .15929E+01 .57C52E *C1 .39575E+01 .32474E+01 .30391E*01 .46870E+01 .11606E*01 .14240E*C0
PC103 .31197E*01 .32704E+01 .30317E*01 .63323E*01 .45229E+01 .63210E+01 .65347E+01 .62374E+01 .36954E+C1 .16666E*CC
ICIC3 .31314E+C1 .?2899E+C1 .3086CE+01 . 6 3 36 3E + C l 4S 2 7 3E + Cl .69902E+Cl .6 7C9 3E +01 .62610E +01 .17066E*01 .16688E*00
G U 10 3 .31374E*C1 . 32 8 99 E * 01 .30862E*01 . 6 3 36 3 E +01 4 52 7 3 E +C1 .69912F+01 .67104E+01 . 6 2 611E * 01 .17066E+C1 .16688E*C0

[ RMIC3 .31374E+Cl .329CCE+C1 . 3 086 3E + 01 . 6 3 36 3E * C 1 . 4 5 2 7 3E + 01 .69912E+01 .67104E*01 .6 2 611 E +01 .17066E+C1 16688E*00
E H10 3M .33C61E*01 .32571E+01 .30S$4E+01 . 62 72 9E +C1 44820E+01 .6 9 213F +01 .6 6 4 3 3E +01 . 619 8 5 E + 01 .16895E+C1 .16521E+C0
P0103 C. C. O. O. O. .16798E-11 .20185E-11 0. O. O.
AG103 C. O. C. O. O. O. O. O. O. O.
AG103M C. O. O. O. C. O. O. C. C. C.
5RIC4 -43645E C7 .14 712 E -C 7 .643SSE-08 . 7 329 3E-CS .35483E-0) .71690E-08 .607$6E-08 .10105E-05 .26799E-07 .80700E-07
3 104 .25522E-03 .24912E-C3 43776E-04 . 742 4 6E - C2 43085E-02 .61998E-04 .57364E-04 .21240E-02 .95322E-04 .94781E-C4
IR104 .798441-C1 .E4896E-01 .29603E-01 .81818E+C0 .56310E+00 .52454E-01 .5 32 3 2 E-01 .46586E+00 .34552E-01 .12011E-01
h9104 .79883E*CC .91107E+00 .57100E+00 .36651E*C1 .28S16E+01 .12545E+01 .13596E+01 .34905E+01 . 3 90 33 E +r ~ .$945CE-C1
PJ104 .177CIE+01 .22297E+01 .28004E+01 . 5 399 % E + C1 4469)E+C1 . 5 3 7 2 'E + 01 .57899E+01 . 6 8 3 79E * 01 .98823t+CU 91799E-C1
I 104 .1823eE+C1 .23112E+C1 . * 36 E + 01 . 5 4 3 6 6 E + 01 4S104E*01 .59424E+01 .648S7E+01 .69757E*01 .1C273E+C1 .92599E-C1
RU104 .18 2 4 2E * C 1 .23118E+01 .22762E+01 . S 4 36 7E +Cl . 4 51C SE * M .59513E+01 .64983E*01 .69764E*01 .1C276E+C1 .92601E-C1
GHIC4 .65C69E-C7 .12C70E-06 .9 79 31E-06 .50044E-08 .79281E~08 .53040E-05 .63648E-05 .79155E-07 .655 32 E-0 7 .14575E-09
SM1049 .33418E-07 .59510E-07 .50365E-06 .25598E-C8 40581E-08 .26196E-05 .32776E-05 .406190-07 .32398E-C7 .743CCE-10
PC104 .65C58E-C7 .12C68E-06 .9 7917E-0 6 .5CC35E-C8 .79266E-C8 .5 3 0 31E-05 .e368CE-05 . 79141E - 0 7 .65S18E-C7 .14ST2E-09
SRICS .74C23E-E9 . 36 55 2E-0 7 .2 70 31 E-0 8 .961251-07 .27198E-07 .62122E-10 .39622E-10 .14086E-07 .37779E-C9 C.
Y 105 .73242E-CS .12811E-03 .31439E-04 . 3 762 : i-C 3 .15109E.03 .20563E-05 .14088E-05 .30980E-03 .36639E-C5 C.
!alC5 . e2 6 7 4E-C2 .38256E-01 .28909E-01 .12488i+C0 .70204E-C1 .54102E-02 .39751E-02 .70741E-01 .32378E-02 .99400E-C3
h810% .18466E+00 .411791+00 .47830E+00 .14773 +01 .10673E+01 .38444E+00 .31633E+CC .14662E+01 .48012E-01 .32639E-C1
PC105 .91255E+CC .10728E+01 .1704*E+01 40 38 9t + Cl .33157E+Cl . 39 8 3 2E * 01 .357CCE+C1 .56 8 26E +01 41809E*00 .34614E-01
1C105 .10179E+?! .11098E+01 .18 3 0 3 E +01 4 20 78E +01 .35159E*01 .53398E+01 49185E+01 .6 2 09 7E + 01 .47011E+C0 .36239E-C1
CU105 -IC2CSE+C1 .11100E+01 .18 317E + 01 42099E*C1 . 3 518 3E + 01 .54193E*01 .50062E+01 .6218 3E + 01 .47126E+00 .36255E-01
pHICS .1C2C5E+01 .115225+01 .18 3 31 E + 01 .42099E+C1 .35183E*01 .54194F+01 .50063E+01 . 6 218 3E + 01 .47126E+00 .36255E-01
EH105M .2632GE*CC .28639E+00 472S9E+Jo .10862E+01 .90771E*00 .13983E+01 .12917t+C1 .1604 3E +01 .32158E+C0 .9 35 3 7E-C 2
FDICS .102CSE+;I .ll522E+C1 .18 3 31E + 01 4 210 5 E + C 1 . 3518 3E + C 1 .54194E+01 .S C C6 3E + 01 .6218 3E +01 47126E+C0 .362SSE-01
AGIOS 0. O. G. O. O. O. O. O. Q. O.
AGIC5M C. O. C. O. O. O. C. O. C. C.
CDIC) C. O. O. O. O. O. O. O. O. G.

3 1 106 C. O. C. O. O. O. C. O. C. C.
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lABLE V (continued)

NLCEICE L23S(I) U235 (F 3 0235(H) U238tti U233(HI IU239til Pu239(F) PU241(il L233(El TH232(F)

2 Rice . 2 3 C 2 36-C 2 .37176E-02 .31938i-02 966SIE-(2 .5 465 4E 22 .25696E-03 .23182E-03 .78986E-02 .2 719 9 E-0 3 .16700E-03
68106 6782SE-01 . 30 3SIE +00 .15 9 0 8E +00 .37202E+Lo . ?6?S 3E +00 .6016tE-01 .642SSE-01 .50234E+00 .le918E-01 .62$1CE-C2
P0106 .34332E+CC .50942E+00 .12190E+01 . 2 316 9 E + C 1 .19537E+01 .17354E+01 .19963E+01 4 7013E * 01 .1908SE*CC .37688E-01
IC106 .39 Cite *CC .57384E+00 .1517CE+01 .27309E*Cl .24107E+01 .34673E*01 .41054E+01 .61318E*01 .25429E*00 44381E-01
RU106 .39124E+C0 .57529E*00 .15290E+01 . 2 752 4E + C1 .2428SE+P4 .427405+01 45 26 7E + Cl .A2068E+01 .25 79 3E *C0 44595E-C1
RHIC6 .39124E+CC .57529E+0C .1529CE+01 . 2 75 24E * 01 .2,2;ot+01 .4 2 7 59E + 01 .4S278E*01 .62069E+01 .25793E+C0 44S95E-C1
RP10tM .34614E-06 43807E-06 .67753E-OS .55895E-C* .10295E-04 .49;93E-01 .1C952E-02 .52624E-04 .21199E-C4 .815CCE-C7
PC10e .39124E*CO .$7529E+00 .1S290E+01 . 27524E + C1 .24286E+01 .42764E+01 45289E+01 .62069E+01 .25795E+C0 .44595E-01
AGIC6 0. O. O. O. O. .71590E-Il .85937E-11 0. O. C.
AG10bM 0. O. C. O. O. .71590E-!! .8 S9 3 7E-11 0. C. C.
CDICt s. O. C. O. O. O. O. w. O. C.
Y 107 .3403tE-07 .t 159 7 t-0 7 .167396-07 .15634E-C6 .49014E-07 .105 76E-09 .3C8231-09 .33626E-07 .9CS31E-C9 C.
2R107 . t C2 0 3 E -0 3 .23918E-03 .16o41E-03 . 4 6 4 41 E - C 3 .31124E-03 41596E-;5 .83980E-05 .33212E-03 .8434SE-0) O.
h8107 .9139CE-02 .27338E-01 .47716E-01 41241E-C1 .56760E-01 44044E-02 .62314E-02 92449E-01 .22199E-02 .1835CE-02
PC107 .11261E+CC .27882E+0C .83234E+00 .75066t+C0 . 5 0 3 31E + 01 . 3 9 9 91E + 0 0 .$6281E*C0 . 2 5 3 5 0F + 01 .56$99E-C1 .30916E-CA
TCIC7 .lS954E*CC .?7140$+00 .13111E +01 .12209E*C1 .16778E+01 .I4923E+01 .21941E+01 .49331E+01 .1 C6 4 3E * C C .48771E-01
90107 .16296E+CC .37668E+00 .13829E+01 .12721E + C 1 .17483E*01 .32089E+01 .30267E+01 .53319E+01 .1*413E+C0 .50562E-01
6M107 .le281E*CC .37669E+00 .13831E.01 . !? 72 3E * Cl .1748SF*Cl .32355E+01 .30413E+01 .53339E+01 .11417E+00 *0t67E-01.
PC107 .1L287E+CC .37669E*00 .13331E+01. .12 72 3E * C1 .17 4 8 S E + 0 '. .32355E+01 .30413E+01 . 5 3 3 39 E * 01 .11417E+C0 .50567E-C1
PC1C7M .7CC38E-C9 .t?$11E-09 .21765E-07 . 2 3 79 8E-C 7 .33284E-C7 .19 3 9 7F-0 4 .12891E-04 . 4 76 22E -06 .79396E-04 .70400E-09

, , , AGIC7 .162e7E*00 .37669E+00 .13831E*01 .12 72 3 E + 0 8 .17485E+01 .32355E*31 .30413E+01 . 5 3 3 3 )E + 01 .11417E+CO .5C567E-C1
'^ AC107a C. O. C. O. O. 85098E-09 .612SSE-09 .58727E-11 0. O.

CD107 C. O. G. O. O. O. O. O. C. C.
th107 C. O. C. C, O. O. O. O. C. C.
2a148 .14508E-CS .1C602E-04 .20886E-04 .23298d-C3 .53J7)E-03 .19697E-06 .13390E-00 .2 4 011 E - 0 5 .2 72 99 E-G6 .17300E-06
kB100 .34975E-03 .27971E-02 .83921E-02 .26205E-C1 .58092E-01 4 9 311E-0 3 .36886E-C3 .31969E-02 .38226E-C3 .12917E-C3
PCIC8 .24369E-C1 .99696E-01 .394C8E+00 . 39 74 3E +00 .85948E*00 .1'28tF+00 .10408E*00 4 5510E +00 .13647E-01 .10738E-C1
TC108 .61182E-01 .18900E+00 .1019 3E +01 .60395E * C0 .12958E*01 .10379E+01 .96959E*00 .2 45 4 7E * 01 46959E-C1 .395 Sot-Cl
SU108 .7C985E-01 .20833E*00 .11951E+01 .62265E+C0 .13342E+01 .21798E*Cl .21470E+01 .39772E*01 .61271E-01 .53197E-C1
RHkOS .71C2eE-01 .20839E+00 .11959E'J1 .62267E*00 .13342E*01 .22069E+01 .21780E+01 .39981E+01 .61376E-01 .53307E-Cl
PH108M 41423E-C4 .57909E-04 .79245E-03 .23998E-C4 . 4 76 7 7E-0 4 . 2 70 4 7F-01 .31056E-C1 .20886E-01 .1C499E-C3 .11CCCE-C3
701C8 .11 C e 8 E - C 1 .208*sf+0C .11967E+01 622 70E *00 .11342E*01 .22343E*01 .22095E+01 40191E+01 .61481E-01 .534 tee-01
AG108 0. O. .17220E-10 0. O. .21529E-07 .35738E-07 49773E-08 .64386E-11 .848521-11
AG108M C. O. .45989E-10 0. O. .19897E-07 .33276E-07 46121E-08 .59597E-11 .78600E-11
(0108 c. O. .16824E-10 0. O. .21034E-07 .34916E-07 48628E-09 .629CSE-11 .e2901E-11

(#J 2R109 .95452E-C8 41362 E-0 7 .24$24E-06 . 2199 3E - C 4 .36057E-04 .35159E-07 .99864E-07 . 2 0919E -0 7 47?75E-08 0.
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P0109 .22982E-02 .13532E-01 .14369E*00 .12045E*C0 4 78 01E * 0C 4 5 6 7 7E-01 .66327E-01 4 78 59E. il .2c529E-02 .28290E-02*d IC109 .15831E-C1 .70989E-01 .77996E+00 .2S669E*CO .10767E+01 .52754E+00 .67495E*00 .70799E. 0 .;C959E-01 .26237E-01
9U109 .29442E-01 .11518E+00 .12681E+01 .28388E*C0 .12092E*01 .13555E*01 .lS942E+01 . 215 6 7E * 31 42426E-01 .5 8 2 3 2E-C1
RH109 .29943E-C1 .11639E+CC .12816E+0! . 2840$E +C0 .121 C IE * C 1 .14109E * 01 .16479E+C1 .22822E+01 433S8E-01 .59914E-01~ ~ '
RH109M .14974E-01 .5814SE-01 .64080E+00 .14 20 3E * 00 .6050 7E *00 .70543E*00 .82394E*00 .11411E*01 .23679E-CI .29957E-C1(_ j PD109 .29951E-C1 .lle40E*00 .12e16E+01 .28405t+C0 .1210tt+01 .14113E+01 .16483E*01 .22836E+01 43363E-C1 .S992SE-CA
P01099 .1497SE-01 .58197E-01 .64082E+0C .14 2 0 ? E * C 0 .60$07E+00 70567E+00 .82413E+00 .11418E+01 .21681E-01 .29963E-01( 3
AG109 .2995tt-C1 .31640E+00 .12816E*01 .2840SE+00 .12101E*C1 .14113E*01 .16483E+01 . 2 2 9 3of + 01 43363E-C1 .5992SE-C1
AGIC99 .2194tE-C1 .ll638E+CC .12814E + 01 . 28 4C IE + (0 .12 t C CE + C 1 .14111E+01 .16480E*01 .22832E+01 .433S6E-01 .5991SE-01
CC109 0. O. O. O. O. .19897E-11 .lC093E-11 .12106 E -10 C. C.
Ih109 C. O. C. O. O. O. O. O. C. C.
IN109M C. O. C. O. C. O. O. O. O. O.
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TABLE V (continued)
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If there is more than one mode for the formation of the nuclide, N1.NUCL, DTYP, and IIRANCillNG
are listed repeatedly (one line per one mode).

The DTYP decay mode identifier has following meanings:
,

DTYP Decay N1 ode

1 p- decay
2 Isometric transition
3 Neutron reaction
4 0 + and/or EC decay
5 o decay
6 Delayed neutron emission

Table V shows fission yield data. Ten sets of different cummulative fission yields are gisen for six
fissionable nuclides and three neutron energies. The ten sets are:

(1) 235U, thermal n atron fission

(2) 235U, fission spectrum neutron fission

235U, 14-N1eV neutron fission(3)

(4) 238U, fission spectrum neutron fission

(5) 23SU, ! 4-NicV neutron fission

239Pu, thermai neutron fission(6)

(7) 239Pu, fission spectrum neutron fission

241Pu, thermal neutron fission(8)

233U, thermal neutron fission(9)

232Th, fission spectrum neutron fission.(10)

Table VI gives neutron reaction cross-sectional data of each fission-product nuclide. Twenty-sesen
group neutron capture cross sections are given for the 58 nuclides. As mentioned before, Groups I to 25.
show n in Table Ill, are for fast reactor calculations. Groups 26 and 27 are for thermal reactor calculations.
The resonance capture integral is given in Group 26. l.ower limit energy for the resonance integral is
0.5 eV. Thermal neutron capture cross section is given in Group 27 for 2200 m/s neutrons.
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lil. COMPARISON OF CALCULATED AND
EXPERIMENTAL DECAY POWERS

16Decay powers of fission products were calculated by the DCil AIN code using the resised nucleac data
235U for the irradia-library of fission products described in Section 11 for the thermal neutron fission of

4tion periods of 1,10,100, 2 x 10 s, 1, 4, 22.35 h, and I day. The results are compared with the latest
4 5 6 7deca) power experiments at ORNL , LASL , IRT Corporation , and UCB for the qualification of the

resised nuclear data library.

The computer code DCIIAIN is a one-point depletion code which solves the coupled equations of
II The Batemanradioactise growth and decay for a large number of nuclides by the Bateman method

method surpasses the matrix exponential method in computational accuracies and in sa ing computer
storage for the code. Ilowever, most existing computer codes based on the Bateman method have shown
serious drawbacks in treating cyclic chains and more than a few specif'c types of decay chains. The authori

has surmounted these drawbacks by improving the code FP-SII, and the DCilAIN5 code has the
following characteristics:

(1) The code DCilAINS can treat any type of transnutation through decays or
neutron-induced reactions.

(2) The code constructs the decay scheme of each nuclide in the code and breaks it into linear
chains. Nuclide names, decay types, and branching ra,ios of mother nuclides are
necessary as the input data for each nuclide. The order of nuclides in the library is
arbitrary because each nuclide is distinguished by its nuclide name.

(3) The code can treat cyclic chains by an approximation.

(4) The code performs the calculations exactly esen if two nuclides with equal decay constants
exist in a chain.

(5) Cumulatise fission yield is used for the top nuclide in each linear chain so that the
abundance of each nuclide can be calculated accurately even if the chain length is hmited.

(6) Power, neutron flux, neutron spectrum, fission ratio, and fission energy of each fissile
nuclide can be varied for each time step.

(7) Abundances can be calculated for the selected nuclides in the nuclear data library

(8) The code uses variable dimension arrays and limitation is smallin number of nuclides or
length of a chain.

1. COMPARISON WITH ORNL EXPERIMENT

4Dickens et al at ORNL measured the decay power of fission products for thermal neutron fission of
235U. Samples of mass I to 10 pg were irradiated for i to 100 s using the fast pneumatic-tube facility at
the Oak Ridge Research Reactor. The resulting beta- and gamma-ray emissions were counted for times-
after-fission between 2 and 14000 s. The data were obtained for beta and gamma rays separately as spectral

nd N(E ) versus Eg. For the gamma-ray data, the spectra were obtaineddistributions, N(E ) versus E gy Y
using an Nal detector; and for the beta-ray data, the spectra were obtained using an NE-110 detector with
an anticoincidence mantle. The raw data were unfolded to provide spectral distributions of modest resolu-

tion. These distributions were integrated over E7 and Eg to provide total yield and energy integrals as a
function of time after fission. For most ofintegrals, the uncertaim s (I cr) are less than 4%.

'3 ) j 1~7
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The results of the calculation are compared with experimental results for the irradiation of 1,10, and
100 s in I:igure 6 where the ratios of evperimental values to calculated values are given as a function of
cooling time after irradiation. The horizontal axis is the equivalent cooling time t after the instantaneous
fission pulse and defined as

t = tw + 0.5 (tr + tml (38)

where

t waiting timew

irradiation timet =r

t - measuring time.m
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I ig. 6 Comparison of cakulated decay power with everiment at 0:<NI. for irraJiations of I.10. and ion t

in liigure 6, the present results are shown to agree with ORNL experimental results within the errors of
* 10r . The desiation between calculation and experiment is larger than the experimental uncertainty (la)o

of 4r . Sy stematic trends exist in the deviations between calculation and experiment. At cooling times lesso

than 10 s, experimental salues are larger than calculated values, and the desiation decreases with the
increase in cooling time. Over 10 s of cooling time, experimental values are smaller than calculated values,
and the deviatiort has two valleys around 200 s (~10r )and 5000 s (N5r ).o n

4 I9In 1igure 6, calculated values obtained at ORNL by using the ENDI /Il-IV nuclear data library are
also compared with experimental values. The calculated results are obtained from Reference 4. In
1 igure 6. the present calculation is show n to agree better with the ORNL experiment than does the calcula-
tion using ENDI'/Il-IV. ,(

')n

A
4
s

80 -



The improsement i, especially remarkable at cooling times less than 10 s after irradiation. This improse-
ment is due to :1:e dif'erence in the correlations for est: mating u+ ,aown nuclear d da of short-lised
nuclides. The present library considers many more short-lised nuclides than are included in ENDF/B-IV.
The to:al number af nuclides considered in the present library is 1170 and 824 . the FNDF/B-IV library;

~ the dif ference comes f rom the number of short lis ed nuclides cons;dered.

The unknown nuclides have larger Q saiues on the ave: age han do the known nuclides, as is seen in
Figure 5. Ihe larger Q salue on the average corresponds to larpr decay constant or shorter half-life as
shown from the correlation between the decay constant A and Q value in Equations (5) through (10).
Therefore, the correspondence, existing between unknown and short-lised nuclides, comes from the fact
that the shorter the half-life, the more difficult the measurement of the decay energy. Contributions of
unknown nuclides to the decay powers of fission products are shown in Figme 7. The unknown nuclide is
defined here as the nuclide without the measured data for beta- and gamma-decay energies. In Figure 7,
the unknown nuclides base a large contribution to the decay power at a short cooling time after irradia-
tion. The shorter the irradiation time is, the larger the contribution of unknown nuclides. For the burst ir-
radiation, the contribution of unknown nuclides amounts to almost 80ro at I s after fission. The contribu-
tion of unknown nuclides decreases with the increase in cooling time; howeser, the unknown nuclides still

2 4o at 10 s of cooline time. After 10 s, the contribution of unknown nuclides becomescontribute about 10r
negligible.
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Between 10 and 103 s, the differences between the present calculation and the calculation using
ENDF/B-IV are small.110weser, if examined in detail, the present calculation agrees better with the
experimental data between the cooling time from 10 to 10 s compared with the calculation using
ENDF/ B-IV; and the ENDF/B-IV calculation agrees better with the experimental data between the cool-

3 ,96Y has a large2 3 2ing time from 10 and 10 s compared with the present calculation. Between 10 and 10 s

contribution, up to 10r , to the decay power of fission products (see Section IV.1, Figure 15). The dif-0

96Y between the present evaluation and ENDF/B-IV is considered to be theference in the decay energy of
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2 to 103 s of cooling time afterprincipal rea'on for the differer.ces between the two calculations from 10
96lission burst. The sensitisity of decay power to the decay energy of Y is shown in Figure 8. in Figure 8,

the decay power ratio between Cases A and B is shawn as a function of cooling time. Case A uses the
96Y from the present esaluation bt. sed on Nuclear Data Sheets 0, and Case is uses thedecay energy of
96Y from ENDF/B.IV library , The present esaluation of total sensible decay energy of -adecay energy of

96Y is about 35% larger than that of ENDF/B-IV. This difference results in the decay power difference of
as much as 3% around 300 s for the burst fission of 235U as is seen in Figure 8. The sensitisity of decay

96 3 s of cooling time.power to the decay energy of Y becomes negligible after 10

1.03 i i, ;
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3 , the pre.sent results are smaller than the results calculated with ENDF/B-IV and agree betterOser 10 s

I341and 142Lawith the experiments (see Figure 6); thi;is due mainly to the fact that the decay energies of
in ENDF/B-IV are larger than the present evaluation based on the data of Nuclear Data Sheets. Present

142 a are based on the data of Nuclear Data Sheets 21 22 and1341andesaluations of decay energies of 1

compared with ENDF/B-IV evalua' ions in Table VII. Between 10 and 10 s of cooling time,138Cs,134 ,3 4 1

142 .a base large contributions to the decay power (see Section IV.1, Figure 15). The maximum con-and 1

138Cs,134 ,and 142La, respectively. Ilowever, the present esaluation1tri'. itions are 15,20, and 13% for
of 13SCs decay energy is quite close to that of ENDF/B-IV. Sensitivity of decay power after burst fission

I341and 142 .a is show n in Figure 9. Figure 9 shows that the present calculation of1for decay energies of
4decay power becomes sma'!er than t!.at using ENDF/B-IV as much as 2% at 10 s by the difference in the

1341and 142La.decay energies of

4Dickens et al at ORNL measured beta- and gamma-decay por,er of fission products separately, and the
results are compared with the calculation using the present nuclear data library and also with the calcula- g

tion using ENDF/B-IV iibrary in f igure 10. In Figure 10, the experimental data are comerted to the gj'a
N

A
O

a. Two actisities are now know n for Y. (Prisate Communication from C. W. Reich.) h96
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TABLE VII

COPPARISON OF DECAY ENERGIES OF 134 I and 142 aL

-

Present
Evaluation ENDF/B-IV

Nuclide Decay Type (PeV) (MeV)

134 I Eg 0.619 0.691

Ey 2.531 2.593

3.150 3.284E 3+Ey

Q 4.150 4.150

142La Eg 0.847 0.947

E 2.394 2.565y

3.241 3.512Eg+Ey

Q 4.517 4.517

1.01 ; ; y ;

A: NDS
B: ENDFlB-IV

(n
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Iig.10 Separate comparison of calculated beta- and gamma-decay powers uith ORNt. experiment.

equivalent decay power P(t) after an instantaneous pulse of one fission. The horizontal axis is the
equivalent cooling time defined in Equation (18). The vertical axis is the product of decay power P(t) and
cooling time t. This presentation has the advantage of expressing the t f(t) axis on linear graphics because
the function P(t) decreases with t roughly as t-l The present calculation agrees better with the experimen-
tal data for beta-decay power than does the calculation using ENDF/il-IV. The agreement is especially

3 ); however, the agreementgood at short cooling times (less than 10 s) and at long cooling times (over 10 s

3 s after fission.between calculation and experiment is not too good between 10 and 10

The present calculation for gamma-decay power also agrees better with the experimertal data than do:s
the calculation using ENDF/Il-IV. The improsement in the agreement is remarkable at short cooling times

33 s). Iletween 10 and 10 s, the calculation using(less than 10 s) and at long cooling times (oser 10
ENDF/Il IV agrees better with the experimental data than does the present calculation although the dif- e

ferences between the two calculations are small. For times greater than 10 s, the differences between the ,f4
y

tu o calculations become s ery small. 4
4\
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2. COMPARISON WITH LASL EXPERIMENT

5Yarnell and llendt at LASL used a cryovenic boil-off calorimeter to measure the decay power of fission
NS 5products from thermal neutron fission of U. Data are presented for cooling times between 10 and 10 s

4following a 2 x 10 -s irradiation at < nt thermal neutron Dux. The experimental uncertainty (le)in
4C . The beta andthese measurements was =2r , excet the shortest cooling times where it rose 10 0o

gamma energy from an irradiated 2LU sample was absorbed in a thermally isolated 52-kg copper block
that was held at 4 K by an internalliquid helium from the resersoir, and a hot-film anemameter nowmeter
recorded the esolution rate of the boil-off gas. The decay power was calculated from the gas flow rate
using the heat of vaporization of helium. The calorimeter had a thermal time constant of 0.85 s. The
energy loss caused by gamma leakage from the absorber was 53r ; a correction was made by N1onte Carloo

calculations based on experimentally determined gamma spectra.

4The LASL experi.nental values for the 2 x 10 -s irradiation is compared with the present calculation in
4C ) of theFigure 11. In Figure 11, the calculation is shown to agree with the experiment within 2e ( 0

experimental uncertainty T he desiation between calculation results and txperimental data is much smaller
than the desiations from the ORNL experiment for short-period irradiation of less than 100 s. The present
calculation is smaller than the experiment at LASL except for a few points at long cooling time.

11 i I t
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4I ig.11 Comparison of calculated Jecay power with experiment at t A$t. for irradiation of 2 x 10 s.

5The difference between the present calculation and the calculation using ENDF/B.IV is small especially
2 . At this short cooling time, the calculation using ENDF/B-IV agreesat a short cooling time less than 10 s

2 and 103 ,theslightly better with the experimental data than the present calculation does. Between !0 s

3 4calculation using ENDF/B-IV agrees better with the experimental values; and between 10 and 10 s,the
2 3present calculation agrees better with experimental values. The differences between 10 and 10 s are con-

1341and 142La as seen in Figure 9. Compared withsidered to be due to the differences of decay energies of
the ENDF/B-IV library, the present library has smaller decay powers by I to 1.6r due to the differences ino

3 4 4decay energies of I341and 142La for the cooling time range 10 to 10 s after the 2 x 10 -s irradiation. At
3 96cooling times less than 10 s, the sensitivity of decay power to Y decay energy cancels with the sensitisity

to decay energies of 134Iand 142La as shown by comparing the results in Figures 8 and 9. Therefore, the
differences of decay powers between the tw o calculations should be due to other differences in nuclear data
betw een the two libraries.
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3. COMPARISON WITH IRT EXPERIMENT

6l'riesenhahn et al at IRT Corporation measured the decay power of fission products from thermal
5neutron fission of235 U in the I to 10 -s time range for a 1-day (86,4(Xbs) irradiation time. The sy stematie

uncertainty of the measurement is :.4r , with statistical uncertainties of 200 at I s, increasing to 4ro ato

105 s. The measurements were made using a " nuclear calorimeter' , based on a large (4(XXbt) liquid scin-
252Cf source with a rapid pneumatictillater. Ihe uranium irradiations were made in a water-moderated

spiem to tiansfer the irradiated sample to the scintillator.

235U for I day is compared with the present calculation inThe IRT experiment f or the irradiation of
I-igure 12. In Iigure 12, the present results are in good agreement with the IRT experimental data witSin

3 s. This pointone standard desiation (1a) of 2ru of the measurement for the cooling time range of I to 10
3

is important for the analysis of a loss-of-coolant accident (LOCA). At cooling times longer than 10 s,the
systematic error becomes large in the measurement of gamma-ray decay power at iR T. This point is clearly
seen in l'igure 13 where the beta- and gamma-decay pov.ers are separately compared with the calculation.
The measured values of beta-decay powers are in agreement with the present calculation within one stan-
dard desiation (1o) of the experimental data, whereas the measured gamma-decay power desiates from the

3cals . !ation systematically; the desiation becomes especially large at cooling times oser 10 s. The absorp-

tion of soft gamma rays by the window material of the gamma-ray detector may be considered for the
sys ematie desiation, because the absorption by the window materialincreases with cooling time due to the
ine case in the soft gamma-ray component. The ratio of measured gamma-decay power to calculation
dec eases with cooling time.

Tl e present calculatica results agree better with the esperimental data at cooling times less than 10 s
6 using ENDF/B-IV; whereas, the calculation using ENDF/B-IV agrees betterthan does the calculati< a

3 s. Howes er, there seems to be soriewith the esperimental data for the cooling time between 10 to 10
discrepancy between the calculations using ENDF/B-IV because the results are larger than the present
calculation for the irradiation of 2 x 104 s and the relation becomes sice sersa for the irradiation of I day.
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I is.13 Separate comparnon of calculated l' eta and gamma-decay powers with esperiment at IRT Corporation foi irraJ: anon of
I day.

4The decay power changes little between irradiation of 2 x 10 s and I day for the cooling time range less
tt'n 103 s. The calculations of decay power using ENDF/B-IV were obtained from the report of each
experiment; therefore, some nuclear data of fission products could be changed from calculation to
cakulation.

4. COMPARISON WITH UCB EXPERIMENT

Schrock et al7 at the Unisersity of California, Berkeley measured decay power of fission prodnets cf
235U irradiated for I,4, and 22.35 h using a fast-response calo;imeter in the cooling time range from 10 to
105 The calorimeter is based on measurement of the rate of change of energy stored in a mercurys.

absorber together with measurement of heat th.w through a thermopile. The uncertainty (lo) of
4 s.Formeasurement is 230o at 1I s and drops to 3.4% at 400 s and remains constant at this salue until 10

longer cooling times, the uncertainty rises rather sharply due to the small mag'nitude of the decay power.
b ,7 7 f [,, * ,)/
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235T he decay power of U fission products was calculeted using the resised nuclear data library and com.
pared with the UCilexperiment. Ihe results for the irradiation of 22.35 h are 'iown in l'igure 14 w here the

4present calcallation is show n to agree with the experimental data in the coolir ,, time range from 600 to 10 s

within the experimental itandard desiation of 3.4%. At earlier times, the measured results are
systematically higher than predicted up to 29%. Also, the desiation between two runs (Runs 6 ar.d 8)
increases. This increased desiation is due to the reluetion in accuracy of the measurement, particularly
during the first 100 s due to the change of the volume of the mercury sessel of the calorimercr induced by

7thermal strains . Esen in this cooling time range, the calculation agrees with experimental data within two
sigmas. The problem is the measurement t.ncertainty is too large to assess the predictability of the
summation calculation at short cooling times.

4For cooling times larger than 10 s, the agreement txts.een calculation results and experimental data
egain becomes poor and the ratio of experimental data to calculation starts random oscillation. The results

4are not considered significant because the accuracy of the experimental data deteriorates rapidly oser 10 s

due to the srnall magnitude of the decay power and poor statistics, as mentioned in Reference 7.
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IV. SENSITIVITY ANALYSIS

I42 .a were gisen inResults of sensitisity calculation of decay power to the decay data of96y,134 , and 11

Section 111.1. In this section, some additional sensitisity analysis of decay power is gisen m aing the
uncertainties of nuckar data of fission products. Decay power of fission products was calculated for each
case by tlie summation method code DCilAIN using the resised nuclear data library which follows the
changes in nuclear data due to uncertainties and differences of correlations for estimating the unknown
nuclear data. The results were compared with the standard case without the change of nuclear data library
to exaniine the :ensitisity for the change.

1. CONTRIBUTION

The contributions of important nuclides to the decay power of fission products are shown in Figures 15
4and 16 for the thermal neutron fission of 235U for the instantaneous irradiation and 2 x 10 -s irradiation,

respectisely. The results are shown also in Section V for the burst fission,1-yr irradiation and infinite
irradiation (1 x 1013 s), respectisely. If some nuclide has a large contribution to decay pcwer, the uncer-
tainties of the nuclear data of the nuclide also have a large contribution to the uncertainty of decay power.
Therefore, the contribution of each nuclide shows the sensitivity of decay power to the uncertainties of
nuclear data of each nuclide.

(T p~ = 138 s), 138Cs96YFigure 15 show s that 100Nb (half-life, T , = 1.5 s), i
3 ),134 (Tj f 2 = 3.2 x 10 s), and 42La (Tl/2 - 5.6 x 10 3) have large contribu-s 1 3 3(Tgf3 1.9 x 10

3 4 4tions for the burst fission around cc-oli~> tin of 10,200,5 x 10 ,10 , and 10 s, renectisely. Except for
100Nb, the peak contribution of eas.. nuclide occurs at a cooling time between twa and three times the
half-life of the nuclide. After the peak, the contribution of each nuclide decreases rapidly following the

100decay of the nuclide. In the case of Nb, the peak contribution occurs at 10 s, approximately seven times
the half-life. Tite precursor,100Zr,of 100Nb has a loi.ger half-life,7.1 s; and compared with this half-life,

100Nb is controlled by both half-lives; at short cooling10 s is le s than two times the half-life. The decay of
times, the initial accumulation of 100Nb decays with its own half-life (1.5 s), and at cooling times of about
three times the 1.5-s half-life, the 100Nb activity becomes in transient equilibrium with the activity of

100Zr.INZr and decays with the 7.1-s half-life of

When the irradiation time is increased to 2 x 104 s, the importance of long-lised nuclides increases; and
the nuclides base large contributions also at short cooling times after irradiation, as seen in Fig' ire 16,
because the larger the irradiation time the more the accumulation of long-liv;d nuclides. T herefore, this
tendency will br amplified with increasing irradiation time. In Figure 16,96Y is a quite important nuclide

4for the accurate calculation of decay power for the cooling time up to 100 s for the irradiation of 2 x 10 s.

138Cs,134,and I421 1 a are also very important for the accurate calculation of decay power oser 100 s of
cooling time.
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2. SENS* JITY TO CORRELATIONS ESTIM ATING UNKNOWN DECAY ENERGIES

in the present rep rt, unknow n beta- and gamma-decay energies of a nuclide were estimated from its Q
value using the correlations between (E /Q) and Q, and between (Ey/Q) and Q, as described in Section 11.g
In this section, the ,ensitisity of decay power to the changes in the correlations estimating unknown decay
energies is examined.

2.1 Changes in (Ey/Q) for Q greater than 0.5 MeV

First, the ratio (Ey/Q) in the correlation between (Ey/Q) and Q was changed in this section
parametrically for Q 20.5 MeV as 0.28,0.30, and 0.32 within the standard deviation of experimental
values, and the correlation between (Eg/Q) and Q was calculated by the same method described in
Section 11 for each case. The sensitisities of decay power to the changes in the correlations were studied;
and the results are shown in Figure 17 for the burst fission.

Figure 17 shows that a good linearity exists about the sensitivity of decay power to the variations of the
ratio (E /Q). The results for (Ey/Q) = 0.28 show mirror images of the results for (E /Q) 0.32 wheny y
the results are normalized for (E /Q) = 0.30. In Figure 17, the sensitisity of beta-decay power is abouty
one-third the sensitivity of gamma-decay power and opposite in sign, because E max varies by the sameB
amount but in the opposite direction as the variation in E , and the ratio of (E /L;6 max)is approximatelyy 6
one-third. The sensitisity of total sensible decay power is also about one-third of the sensitisity of gamma-
decay power because the sensitivity of total sensible decay power is gis en as follows

1
- AP + APAPS + APY 3 Y Y' . 1

AP )"

P 3 yPp+Py Pp+PY

2
AP

3 y
(. P '=. Py)=

p2P ,

y

AP
1 Y

g.e.d. (19)=

3 P
.

y

The sensitisity of gamma-decay power is approximately proportional to the variation of(Ey/Q) at I s of
cooling time after burst fission because the unknown nuclides base a large contribution (about 80C ) to0

decay power at a short cooling time after burst fission (see Figure 7). When (Ey/Q) is changed to 0.32
y is 6.6r . When this salue is multiplied by the contribution (78r ) offrom 0.30, the change AEy n Ei o o

unknown nuclides at I s after burst fission, it results in the sercitisity of 5.1 r . This value agrees approx-0

imately with the sensitisity 5.6ro of gamma-decay power by the direct summation calculation (see
Figure 17). The sensitivity decreases with cooling time in the same manner as the contribution decreases, as
seen from the comparison of Figures 7 and 17. Therefore, the sensitivity of decay power for the irradiation
of 2 x 104 s is expected to be about one-half of the results for the burst fission because the contribution of

4unknown nuclides to decay power for the irradiation of 2 x 10 s is about one-half that for the burst
fission (see Figure 7). t

/. ~

The correlation (E /Q) 0.30 for Qt o.5 MeV gase the best agreement of calculated beta- and
'

'

y
gamma-decay power with experimental values at ORNI.4; therefore, (E /Q) was fixed at 0.30 in the j\Y
present evaluation of unknown decay energies. &g/

'

)
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2.2 Constant or Linear Function for (Ey/Q)in the Range 0.5 MeV T Q < 3.8 MeV.

The correlation between (Ey/Q) and Q was changed for 0.5 NieV % Q i 3.8 N1eV trem a constant salue
of 0.30 to the linear interpolation between (Ey/Q) 0.133 at Q 0.5 NieV and (Ey/Q) 0.30 at

Q 3.8 N1eV. The new correlation f or (Ey/Q) agree.' better with experimental values (see Figure 1),
although both correlations agree within one standard desiation of the experimental salues. The correlation

between (Ep/Q) and Q was obtained for 0.5 NieV E Q $ 3.S NieV by the method described in Section 11
following the change in the correlation between (Ey/Q) and Q. The sensitisity of decay power to these
changes in the correlations is show n in Figure 18.
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I i i I

A: (E) 10) = Constant. O 2 0.5 MeV
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In Iigure 18, the sensitisity of decay power to these changes of correlations is very small, ess :han Ir ,o

because the unknow n nuclides usually base short half-lis es and large Q s alues (see Figure 5) and changes in

correlations for (Ey/Q) and (Ep/Q) for the sma'l Q region 0.5 N1eV 5 Q S 3.8 N1eV hase little effect on
the decay power. The sensitisity is s ery small at short cooling time and increases with cooling time for the
same reason mentioned, since the present modification of the correlations mainly changed the unknown

3decay data of relatisely long-lised nuclides. Oser 10 s. the sensitisity decreases rapidly and becomes
negligible at 10 s following the decrease of the contribution of unknown nuclides to the decay power (see4

Iigure 7).

In Iigure IS. the sensitisities of beta-decay power and total decay power are much smaller, appros-
imately one-third compared with the sensitisity of ganuna-decay power. The reason is the same in the
diseuuion of the presious section.

2.3 Changes of Correlations (Eg/Q) and (Ey/Q) with O to a Constant Value 0.29.
.

The sensitisity of decay power to the change in the correlations between (Ep.< Q) and Q and between ,

8 A

(Ey'Q) and Q from the old correlations before resisioa to the present correlations (see 1icures 1 and 4)
was analped by the summation method using the DCil AIN coJe. In the old correlations, (Eg Q) and A

r \qrp-
%

'



(E /Q) were fixed at 0.29. The results of the analysis, shown in Figure 19, show both beta- and gamma-y
decay powers have increased by revising the correlations for estimating Ep and Ey. The increase in beta-
decay power is !arger than the gamma-decay power to 100 s of cooling time, and the sensitisity of gamma-
decay power becomes larger than the sensitisity of beta-decay power after 100 s. The sensitivity of total
sensible decay power is about the aserage of beta- and gamma-decay powers. The sensitisities of beta ,
gamma , and total decay 1,owers at I s are 5.6,2.9, and 4.4r . respectively, for the burst fission.o

1.10 i i i

A: Present correlations
B:(Eff /0) = (E y /0) = 0.29
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lig.19 Sensitini) of decay power ta correlations estirnating unknown deca) energies for change trom present ones to constant

cor relations (Eg Q) : (Ep Q) 029.

The sensitisity decreases in the same manner as the decay of contribution of unknown nuclides and
becomes very small after 200 s of cooling time, as seen in Section IV.2.1. As the irradiation time is increas-
ed to 2 x 104 s, the sensitivity de reases following the decrease in the contribution of unknown nuclides
(see Figure 7), and the sensitisity becomes one-half compared with the burst fission case.

3. SENSITIVITY TO DECAY DATA OF 100Nb AND 100mNb

The nuclide 100Nb has a large contribution to the deca) power at cooling times less than several tens of
100Nb and 100mNb areseconds after irradiation, as seen in Figures 15 and 16. Howeser, the decay data of
100Nb and 100mNb isnot fixed yet. Therefore, the sensitivity of decay power to the decay data of

examined here.

100Nb and 100mNb in the present evaluation are based on the data of the NuclearThe decay data of
- Data Sheets 23 and differ considerably from the data in ENDF/B-IV, as seen in Table Vlli. The sensitisity

of decay power to this difference is shown in Figure 20. In Figure 20, the decay power changes con-
100NS and IWm N b.siderably (as much as 1.8r ) for the burst fission by the changes in the decay data ofo

4 s,whichHowever, the sensitisity becomes sery small, less than 0.2r , for the longer irrnJiation of 2 x 10o

is closer to the actual situation in a reactor. In Figure 20, gamma-decay power has a larger sensitisity to the
decay data of 100Nb and 100mNb than does beta- or total decay power.
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TABLE VIII

COMPARIS0N OF DECAY DATA 0F 100Nb AND 100mNb IN
PRESENT LIBRARY AND IN ENDF/B-IV

Present Data ENDF/B-IV

100 100m 100 100mDecay Data Nb Nb Nb Nb

Mother Nuclide 100 r -- 100 r 100 rZ Z Z

Branching 1.0 -- 0.5 0.5

Daughter Nuclide 100 o 100Nb 100Mo 100MoM

Branching 1.0 1.0 1.0 1.0

Half-Life (s) 1.5 3.1 2.4 2.41

E6(MeV) 2.04 2.04 2.06 2.12

Ey (MeV) 1.95 1.95 1.92 1.37

Eg+Ey(MeV) 3.99 3.99 3.98 3.48

0 (MeV) 6.50 6.50 6.30 6.34
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IOONb is shown for the burst fission andIn Figure 21, the sensitisity of decay power to the half-life of
2 x 10 -s irradiation. In Nuclear Data Sheets, a 3-min half-ble of 100Nb is also cited; and this value was4

8 100Nb was changed fromadopted in the previous nuclear data library of fission products. The half-life of
1.5 s to 3 min, and the sensitiuty to the decay power was examined. As seen in Figure 21, the decay power
has a large sensitisitv to the half-life of 10cNb, + 8ro for the burst fission and as much as -4ro for a

4 100Nb2 x 10 -s irradiation. For the longer irradiation time, the present esaluation of the half-life of
always results in smaller de ay power compared with the results for a 3-min half-life. The sensitisity

3becomes negligible atter 10 s of cooling time. The sensitisities of beta- or gamma-decay power were
almost the same as the sensitivity of total decay power because decay energies were not changed in this

100case; only the half-life of Nb was changed.
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4. SENSITIVITY TO DECAY ENERGY OF96y

The nuclide 96Y has a contribution of greater than t ro to the decay power of fission products in the
cooling tale range 10 to 103 s for the burst fission and in the cooling range O to 400 s for 2 x 10 -s irradia-4

tion, as shown in Figures 15 and 16. The maximum contribution is 11 and 4.5ro for the burst fission and
2 x 10 -s irradiation, respectisely. Howeser, the decay energy of 964 Y has not been accurately measured.
Only the maximum obsersed beta-ray energy (3.5 SleV)is given in Nuclear Data Sheets 20. Only one beta
ray was assumed in the present evaluation and its maximum energy E pmax was changed parametrically as
3.5, 2.75, and 1.75 NieV. The as enge beta-ray energy Egas was calculated from the ratio R between the
aserage and maximum beta-ray energies obtained by usmg Fermi formula for allowed transitions. The
aerage beta ray energy is equal to the beta-decay energy Ep or 96Y in this case because onl, one beta ray
was assumed. The gamma-decay energy Ey is given as the difference between Q salue and the maximum
beta-ray energy Epmax. The results are shown in Table IX.

96T he results of the sensitaity analysis of decay power to he decay energy of Y are shown in Figures 22

through 25. Figures 22 and 23 give the sensitisities to the e lange of the maximum beta-ray energy Epmax
96 4of Y from 2.-'S (Case A) to 1.75 N1eV (Case B) for the iustantaneous irradiation and 2 x 10 -s irradia-

tion, respectively. Figures 24 and 25 gise the sensitisities to the change of Epmax from 2.75 (Case A) to
t 3 -. .!97 ' ' -



43.5 MeV (Case C) for the instantaneous irradiation and 2 x !0 -s irradiation, respectively, it is seen in
these figures that gamma-decay power is the most sensitise to the change in Epmax; total decay power is
the least sensitive; and beta-decay power sensitisity is between the sensitisities of gamma- and total decay
powers. Tota' decay power has the same sign of sensitivity as he gamma-decay pewer, and the beta-deca,
power has t!.e opposite sensitisity.

TABLE IX

COMPARISON OF DECAY ENERGIES OF 96y

E8 pax (MeV)
Decay Energies

(MeV) 1.75 2.75 3.50 ENOF/B-IV

Eg 0.69 1.16 1.51 2.41

Ey 5.05 4.05 3.30 1.46

5.74 5.21 4.8) 3.87Eg+Ey

Q 6.8 6.8 6.8 6.9
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4 fr m 2.75 to 3.5 MeV.Fig. 25 Sensiinity of decay power for 2 x 10 -s irradiation to change of maximum beta.:ay energy Egmax

The absolute values of sensitivities of beta- and total decay powers are about one-half and one-fourth
96Y is same asthat of gamma-dc ay power, respectively.The change AEy in the gamma-decay energy of

the change AEpmax in the maximum beta-ray energy, whereas the change AEp in the beta-decay energy is
about 40% of AEpmax; therefore, the sensitivity of beta-decay power becomes about one-half of that of
~ gamma-decay power. The sensitivity of total decay power is one-half of the sum of sensitivities of beta-
and gamma-decay poweis because the magni ude of beta- and gamma-decay powers is approximately thet

same and total decay power is the sum of beta- and gamma-decay powers.

4The sensitivity for the burst fission is much larger than that of the 2 x 10 -s irradiation case and peaks
around 250 s of cooling time (see Figure 22). Peak sensitivities are about -4, t 2, and -l% for the gamma ,
beta , and total decay powers, respectively, when Case A is compared with Case B. The fractional change

pmax of Epmax between Cases C and A is + 27%, whereas AEpmax between Cases 11 and A is -36%.AE
Therefore, when Case A is compared with Case C (see Figure 24), the sensitivity has a different sign from
the comparison between Cases A and b and about 75% in magnitude. The sensitivity becomes negligibly

3small at cooling times less than 10 s and greater than 10 s for the burst fission. When irradiation time is
4increased to 2 x 10 s, the peak sensitivity becomes smaller compared with the instantaneous irradiation,

but the sensitivity at short cooling time increases and becomes rather flat with respect to cooling time.

4Case A showed best agreement with beta-and gamma <lecay power measurements at ORNL ; therefore,
96the decay energies of Y in Case A were adopted in the present fission-product data library.

'

96Y between present evaluationThe sensitivity of decay pos n to the differences of decay energies of
(Case A)and ENDF/Il-IV has aheady been given in Section til (see Figure 8). ,s

e<
(

^h.

100



5. SENSITIVITY TO DECAY ENERGIES OF 1341AND 142La

The sensitisity of the decay power to the decay energies of 1341and 142La has been exarnined in
1341 and '42La between ENDF/Il-IVSection 111.1 (see Figure 9). The differences of decay energies of

* data and present evaluations based upon the data of Nue:'ar Data Sheets 21,22 are shown in Table Vll. In
this section, the differences of sensitisity between beta. and gamma-decay powers were examined. The
results are shown in Figure 26. Figure 26 shows there is sery little difference in sensitisities or beta- and
gamma-decay powers. The sensitisities are 1.9,1.7, and 1.8ro for the beta , gamma , and total decay

4powers, respectively, at the peak at 10 s for the burst fission.
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6. COMPARISON OF DECAY POWER WITH ENDF/B-IV RESULTS

In the preceding sections, the sensitivity of decay power to the differences of decay data of each nuclide
was examined. In this section, the sensitivity of decay power to the nuclear data Fbrary is examined. For
this purpose, the decay power of fission products was calculated by DCil AIN cod ? using ENDF/B-IV
libraryI9, and the results are compared with the present result,in Figures 27 and L for the burst fission

4and 2 x 10 -s irradiation, respectisely. The present nuclear data library differs from dNDF/B-IV library in
the nuclear data of many nuclides, especially of short-lived nuclides whose unkno,vn data were estimated
by using the different correlations desc<ibed in Section fl.

There are !arge differences in decay powers calculated for the burst fission by using the present library-

and ENDF/ll-IV library, especially .t cooling times less than 10 s as m Figure 27. The maximum d;f-
ferent - amount to 20,7, and l')Co for the gamma , beta , and total decay powers, respectisci). The pre-
sent library gives larger decay power at short cooling times. The difierence of decay power a short cooling
times is due to the differences in the correlations in estimating unknown nuclear data of short-lised
nuclides. Shown in Figure 27, there are cyclic oscillations in the difft ences of decay power; and the dif-

3 4 5 s.1heferences of two calet.lations become scry small at coaling times of about 15,10 ,4 x 10 , and 10
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differences of the two calculations are limited to 17, 4,and 4ro over 10 s after burst fission for the
gamma , beta , and total decay powers, re.pectively. The gamma-decay power is about two times more
se .sitive to the nuclear data library differences compared with beta- or total decay power. The differences

2 to 103 s are due to the difference in the decaybetween the two calculations for the cooling time range 10
96energies of Y m the two libraries, as is known from the comparison of Figures 8 and 27. The differences

of decay data of I341 and I42La have an important contribution to the differences of two calculations
after 103 s of cooling time (see Figure 26).

When it radiation tine is increased to 2 x 104 s, the sensitisity of decay power to the nuclear data library
becomes small(see Figure 28) compared with the results for the burst fission in Figure M. The smaller sen-
sitisity is especially true at cooling times less than 10 s w here the differences became less than 3,2, and 2ro

for the gamma , beta , and total decay powers, respectisely. For times greater than 10 s, the differences
5r for gamma-decay power. r 2r forbecome larger but smaller than the results for the burst fission; o o

4beta-decay power, and 2 3ro for total decay power. The tendency of the sensitivity for 2 x 10 -s irradia-
tion is sin:ilar to the results for the burst fission. However, the behasior at longer cooling times becomes
more important and cooling times of sma'.I sensitisities are shifted to 10,150,2.5 x 10 , and 105,4 s

7. SENSITIVITY OF DECAY POWER TO DELAYED NEUTRON CAPTURED G AMM A R AYS

in thr measurement of decay power of fission products, the possibility exists that the delayed neutron
emitted from the sample makes fission in the sample or is absorbed by the surrounding materials and emits
captured gamma radiations; this may affect the measurement of the decay power. The importance of the
effect depends upon the measuring technique (for example, calorimeter or beta and gamma spectroscopy)
and upon the configuration and materials of the measuring system around the sample.

In this section, the sensitivity of decay power to delayed neutron captured gamma rays, neglecting the
fission by delayed neutrons, is examined. To determine the upper bound of the effect, the assumption was
made that 100% of the captured gammas are detected by the measuring system. The energy of captured
gamma rays changes appreciably with the material which absorbs the neutron, but the energy was fixed at
6 MeV for simplicity. The results of the analysis are shown in Figure 29. The ratio of decay powers with
and without the consideration of captured gammas is shown as a function of cooling time. As seen in
Figure 29, the decay power could be increased appreciably by the captured gammas at short cooling times
after irradiation. The sensitivity of total decay power amounts to about 4 and Iro at I s of cooling time for

4the burst fission and 2 x 10 -s irradiation, respectively. The beta-decay power is not affected, of course, by
the consideration of captured gammas. The sensitivity of total decay power is about one-half of the sen-
sitivity for gamma-decay power because only gamma-decay power is sensitive to captured gammas and the
total decay power is about twice the gamma-decay power. In Figure 29, the sensitivity decreases rapidly
with cooling time and becomes negligible over 500 s due to the decay of delayed neutron precursors.

-

. ,

103 '



1.10 i i i i

\- - - - - p + 's

< Burst
"

~.
~ '

1 05 -

A: Capture gamma not considered8
B: Capture gamma censidered6 \5 %

- s *
*%u

C)

$ % N .

%C1 .N,'*=.'\**=>
''

$ 1.00
b x 104sQ

2

' l- - l '0.95
1 101 102 103 104 105

Coc;ing time (s) iNEt. A-n vs

iie 29 sens;nsu: i ! Jeu) rower m o eJaanen or udas ed r t-on on uN ure gamma r.n s

('

(N. I'
s .1g

o

r s

b
.

104



V. CALCULATION OF DECAY POWER OF FISSION PRODUCTS

The decay power of fission products has been calculated by the DCIIAIN code using the resised nuclear
- data library described in Section 11 for the instamaneous fission pulse,1-yr irradiation and the infinite

irradiation. One-year irradiation is considered to be a tv{9ical average irradiation time in a light water reac-
235U and 1 Pu and fast neutron fission of 238U were con-tor operation. Thermal neutron fission of

- sidered in the analysis. Neutron capture transformations of fission products during operation were
13neglected in the calculation. The cooling time after irradiation ranges from 0 to 10 s.

The purpose of the calculation of decay power in this section is to enable the comparison of the present
calculation with other evaluations and also to apply the the present results for the best-estimate calculation
of a LOCA. Contributions of important nuclides to the decay power are given for the thermal neutron
fission of 235U for the comparison of calculations and the sensitisity study.

Calculated results of decay powers for the instantaneous burst fission,1-yr irradiation, and the infinite
irradiation are shown in Tables X, XI, and X11, respectively. Contribution of each fission-product nuclide

235to the decay power is shown for the thermal neutron fission of U in Tables XIII, XIV, mnd XV, respec-
tively, for the instantaneous fission,1-yr irr-diation, and the infinite irradiation.

Niethods given in Reference I are summarized subsequently for obtaining the decay power P(t,T) for an
arbitrary reactor power history without neutron capture in fission products. Neutron capture in fission
products has only a small eff .'t upon decay power for the cooling time less than 103 24 liowever, thes

di -r summation calculation becomes necessary for the accurate evaluation of decay power, especially for
long cooling times alter long-term and high-neutron flux irradiation.

The decay power P(t,T) for an arbitrary irradiation history P (T) can be obtained either from theo
results, f(t), for the instantaneous fission or the results F(t) for the infinite irradiation. From f(t), the decay
power P(t,T) can be calculated as

-T
P (T')0 f(t + T - T') dT'Pit,T) (20)=

Q
-0

w here

cooling time after irradiation (s)t =

total irradiation time (s)T =

P reactor pow er (N1cV/s)=o

fission energy (NieV/ fission)Q =

f(t) decay power after one fission [(NieV/s)/ fission).=

From F (t), P(t,T) can be calculated as:

N mp

P(t,T) = F (t , T ) (21)g m in
m=1

los T ~,
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TABLE XIII_

CONTRIBUTION OF EACH IMPORTANT NUCLIDE TO DECAY POWER FOR BURST
THERMAL NEUTRON FISSION OF 235U AS A FUNCTILN OF COOLING TIME

AN(h) = Numl;er of Atoris

C(N) = Activity (C )j
B(N)/TOTB = Contritsution to Beta Decay Power

G(N)/TOTG = Contribution to Garra Decay Power

EG(N)/TOTBG = Contritwtion to Total Eensible
Decay Power

**0UTPUT TIPE --- C. -0Af J. - t400 E 0. -MIN 0. -5EC

5 ( mali ) ( 1/0P.PJwEd I ( 1/ TOTAL EMISSION I U N K N 01s N NUCL. CONTR.
BETA EMISSION 9$4721F+00 0. . 32284 7E +00 8703485+00
GAMPA EMI IION .846905F+00 0 .266385E+00 .928398E+00
(BETA + CAM *Al .1P0163F.01 c. .609232E+00 .897499E+00
TOTAL FP19510N .295722E+01 0. .100000E+01 .885979E+00

ELEMENT AN(N) C(N) CURIE 8(N)/TdTB G(N)/TOTG BGIN)/TOTBG
AS e6 71276E+10 .22377E+01' .44307E-01 .62587E-01 .52900E-01
eR 90 .R1955E+11 .t9785E+00 .14012E-01 .19793E-31 .16729s-01sq PR 91 .26339E+11 78321E+00 .10260E-01 .14493E-01 .12249t-01
kR 92 95346E+11 97075E+00 .16079E-01 .$J121E-32 .10877E-01VJ RB 92 .20466E+12 .85583E+00 .19644E-01 .!7.81NE-02 .11012E-01N KR 94 .14724E+11 .13792E*C1 .15374E-01 .21717E-01 .18356E-01
Re 94 .93246E+11 64939F+00 .15602E-01 .6948?E-02 .115 34 c-01
RB 95 . 6099E+11 .29193E+01 .37315E-01 .52710E-01 .44552E-01*

~~ R8 96 .1193eE+11 .10M04E+01 .16960E-01 .23956E-01 .20249E-01
- SR 97 .11752E+12 .11006E+02 .11558E+03 .16326E+00 .13799E+00

Y 97 .19604:+12 .33095E+01 . 2 5 26 7 E-01 .35691E-01 .30167E-01'q Y 98 .19131E+12 .11322E+02 13559E+00 .19153E+30 .16189t+00
Y 99 .11610E+12 .27183E+C1 .26362E-01 .37265E-01 .31498E-01
2R 99 .23R43E+12 .in611E+01 .12803E-01 .18085E-01 .15286E-C1
Y 100 .52863E+11 9077eE+00 .12704E-01 .179452-01 .151072-01
2R101 .19764c+12 .11220t+01 .18069E-01 60066E-02 .12409E-01
2R102 10724E+12 .25113E+C1 .16842E-01 .2 3 791E -01 .20109E-01
NB102 .12597E+32 .e1376F+00 84665F-02 .11959E-01 .10108E-01
CS142 .15321t+12 .16663E+01

. 9 61 J 3 c[-02
.29586E-01 .24511g-01.20009 -01

CS143 .93524E+11 .10429E+01 .13575E-31 .11474c-01

TOTAL .21713E+13 .5007dE+02 .59090E+00 .75719E+00 .66907E+00
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TABLE XIII (continued)

**CUTPUT TIME --- O. -DAY 0. -HOUR 0. -MIN 1.000E+01-SEC

( WATT I ( 1/ J P . P O W E R I ( 1/TJTAL EMISSIJN I UNKNOWN NUCL. CONTR.
BETA EMISSION .774978E-01 0. .333709E+00 .509561E+00
GAMPA EMIS510N .566716E-01 C. .244030E+00 .678287E+00
(etTA+ GAMMA) e13'fo9F+00 0. .577739E+00 .580828E+00
TGTAL EMISSION .232232E+00 0. .100000E*01 .551742E+00

ELFMENT AN(N) C(N) CURIE 8(N)/T1TB G(NI/TOTG BG(hl/ TOT 8G
SF 87 .18764E+11 .60606c-01 94837E-02 .15212E-01 .12192E-01
BR ee .1041 5+12 .11973e+00 .23282E-01 .32735e-01 27275e-01
BR P9 .26341E+11 .10893E+00 .17272E-01 .26316E-01 .21092E-01
nP 9u .23433E+12 .13583E+00 .13553E-01 .19085E-01 .15889E-01
KR 91 98366 +11 .21427E+00 .33694F-01 10570i-01 .23927c-01
Re 91 .23617 +12 .76283E-01 .69221E-02 .13594c-01 .10896E-01
RB 92 74841 +11 .31296E+00 .88495E-01 70049e-02 . 5 40 7 4E -01
R8 93 .704996+11 .22771F+GO .34370E-01 .52368E-01 .41972E-01
RB 94 .82463E+10 .57429E-01 .16998E-01 .JA833E-02 .13697E-01
SR 95 .26090F+12 .18798E+00 .23651E-01 .36036E-01 .28882E-01
SR 96 41414E+11 .19376E+00 .16464E-01 .25065E-01 .20105F-01
Y 96 .32135E+12 43624E-01 38501E-02 .16476E-01 .10029E-01-

N2 98P .2555PE+11 .17100E+00 .25960E-01 .20725E-02 .15870E-01-

~

ZR 99 .23570E+11 .1839efs .17534E-01 ,26717E-01 .21413E-01
68 99 .24851E+12 .32556E+6o .37601E-01 .303532-02 .25113E-010
ZR103 12896E+12 .34028E+00 .21721E-01 .33096E-01 .26526E-01
NP100 33643r+11 42017F+00 .5e238E-01 .85688E-01 .68677E-01
ZR101 .27271E+11 .15481E+00 .30748E-01 .12386E-01 .22992E-01
NB101 .11601E+12 .36398E+00 .51423E-01 .15227E-01 .36134E-01
h8102 .256e5E+11 .16592E+00 .23916E-01 .36441E-01 .29207E-01
NB103 79510E+11 12502E+00 .14177E-01 .21601h-01 .173:2E-01
TE132 .13902E+12 .1446eE+00 .17875E-01 .2 7 2 3 6 E-01 .21829E-01-

~^l I 137 .15283E+12 .11591E+00 .13843E-01 .21093E-01 .16905E-01
s.N I 138 .35174(+11 .10296E+00 .25768E-01 .8420SE-02 .18440E-01
s . XE139 .27067c+12 .126772+C0 .16957E-01 .11000E-31 .14440E-01' XE140 .13718E+12 .'e897E+00 .12732E-01 .26877E-01 .16707E-01

CS141 .21168E+12 .ls926E+00 .163o4E-01 .2 4 9 3 3E-01 .19983E-01
BA143 .23839E+12 .22329E+00 .16093E-01 .24520E-01 .19652E-01_.
BA144 .14979E+12 .23581[+00 .14081E-01 .21455E-01 .17196E-01

C-J LA144 .165692+12 .76267c-01 8607*E-02 .15474E-01 .11623E-01
BA145 40463E+11 .12226E*00 .1412 7 E -01 .21526E-01 17252E-01~' LA145 .15770E+12 .98475E-01 .79830E-02 .15654E-01 .11223E-01
LA146 .68947E+11 .14 6 7 8 E + 0 0 .19041E-01 .29012E-01 .23252E-01

TCTAL .39916E+13 .37315E*01 .75352E+03 .75413E+0J .753762+00



TABLE XIII (continued)

**CUTPUT TAPE --- O. -DAf 0. -H3OR 0. -MIN 1.000E+02-SEC

( w&TT I ( 1/0P. POWER ) ( 1/T01AL EMISSION ) UNKN0hh NUCL. CONTR.
BETA EMISSION . 6 3101CE -0 2 0. .295840E+00 .291155E+ 0
GAMPA EPISSION .656024E-02 0. .30756 7E +00 .279963E. 0
(B:TA+GAMPA) .128703E-01 0. 603407E+00 .20'.40L* O
total EMISSION .213294E-01 0. .100000E+01 .26'2C i-C0

ELEMENT AN(N) C(N) CURIF B(N)tT1TB G(H)/TOTG BG(N1/TOTSG
BR 86 .20724E+11 .71697t-02 .131e5E-01 .18985E-31 .16141E-01
ER 87 41149E+11 .13e40t-Ot 2 7 761 E-01 .21585e-ol .24613e-01
KR 87 20202E+12 .20547E-01 24318E-01 .36912E-01 .30738E-01
kR 90 .34211E+11 .19830E-01 .24301E-01 .24069E-01 . 2 416 3E -01
RB 90 .1876eE+12 .22980E-01 .35800E-01 .55233E-01 45706g-01
R B 91 .11987E+12 .3H718E-01 .55617E-01 .59606E-01 .57650c-01
SR 93 .34539E+12 .14109E-01 .15458E-01 .17242E-01 .16367E-01
$R 94 .15342E+12 .36847E-01 30097E-01 .41360E-01 .35838E-01
$R 95 .23663E+11 .17064E-01 .26368E-01 .26259E-01 .27332E-01
Y 95 .34657E+12 .10113E-01 .it843E-01 .36714E-02 .10129E-01
Y 96 .23162E+12 .314s3c-01 34082E-01 .11505E+00 .75353E-01
ZR 98 39814E+11 .2345eE-01 .13287E-01 .14240E-01 .13773E-01_

NB 9dM .38538E+10 .25785E-C' 40076E-01 .26997E-02 .24947E-01-

M N0103 .71973E+11 .22472E-01 .2t006E-01 .26799E-01 .25920E-01
TC103 .63561E+t1 .23615E-01 .13250E-01 .14200E-01 .13734E-01
$2133 91672E+11 .10601E-C1 . lC 72 4 E-01 .11493E-01 .11116E-01
I 136 .93419E+11 21085E-01 41e02E-01 41399E-01 41596E-01
1 136M .2 75 78 E + 11 .11231E-01 .236110-01 .19343E-01 .21435E-01
1 137 .12556E+11 .95228E-02 .13968E-01 .14970E-01 .14479E-01
X[137 .2c?2eE+12 .23012E-01 .3e928E-01 .37749E-02 .21010E-01

11 .26698E-01 4'188E-01 .20162E-01 .31942E-01Xc139
.5 7 4 3 3 :f ++ 12.14172 41680E-01 64212E-01 70545E-01 .67440E-01CS140

CS141 .17405E+11 .13095E-01 .16525E-01 .17711E-01 .17130E-01
LA144 .H0377E+11 .36997E-01 52472E-01 64844Er01 .58778E-01
LA145 .26085E+11 .16289E-01 .16218E-01 .22369E-01 .19353E-01
CE145 .17065E+12 .17760E-01 10206E-01 .140096-01 .12144E-01
CF147 .56218E+11 .15045E-01 12176E-01 .13049E-01 .12621E-01

TOTAL .29419F+13 .57150E+00 .7484dE+00 .79358E+00 .77147E+00
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TABLE XIII (continued)

**uulPLT TTME --- O. -DAY 0. -HOUR 0. -MIN 1.000E+06-SEC
( WATT I ( 1/0P.P0hER ) ( 1/ TOTAL EMISSION I UNKNOWN NUCL. CONTR.

8'TA EMISSION .566946E-07 0. .214276E+00 .258536{-07GIMMA FMISSION .103940E-06 0. .392839E+00 .158734L-G7(BcTA+ GAMMA) .160635E-06 0 .607114E+00 193958E-07TOTAL ErleSION .264587E-06 0. .100000E+01 .208033E-07

ELEMENT AN(N) C(N) CUkIE B(N)/TOTB GlND/TOTG BG(N)/TOTBGSR 89 .25767E+12 .11052E-05 66171E-01 .54423E-06 .23355E-01Y 91 .32317E+12 .11976E-05 .75671E-01 .18165E-03 .26895E-012R 95 .35384E+12 .11991E-05 .15109E-01 .50321E-01 .37893E-01NC 99 .20447E+11 .16117E-05 66333E-01 .15623E-01 .33521E-01RU103 .15974E+12 .e8021E-06 .70521E-02 .25632E-01 .19074E-01I 131 .66957c+11 .18057E-05 .35370[-01 .40496E-01 .38687E-01TE132 .22529E+11 .14992E-05 .1065$c-01 .23765E-01 .1913aE-OLI 132 68268E+09 .15446E-05 79361E-01 .1990 7E + 00 .15683E+00XE133 .11846E+12 48553E-05 .53676E-01 .22577E-01 .33553E-01BA140 .20856E+12 .35359E-05 .10801E+00 .37551E-Oi .62418E-01(A140 .309e2E+11 40060E-05 .23075E+00 .52082E+0c .41844E+00CE141 .28861E+12 .192682-05 .305072-01 .11152E-01 .17984E-01: PR143 .22815E+12 . 3642 7E-0 5 .1233$E*10 0. 43536E-01w PR144 .139786+0E .25256E-06 . 32 32 0 E- 31 .43467E-03 .11688E-01ND147 .68706E+11 .13469E-05 .33864E-01 .13655E-01 .20795E-01
TCTAL .21487E+13 .30410E-04 .96844E+00 .961276+00 .96380E+00

**0UTPUT TTMc --- 0. -0AY 0. -FOLR 0. -MIN 1.030E+07-SEC
( WATT I ( 1/JP. POWER 3 ( 1/ TOTAL EMISSION ) UNKNOWN NUCL. CONTR.

BETA FMISSION .465604E-08 0. .265832E*00 .432:362-06GAMMA FMIS$!ON .5129092-08 0. .292840E+00 406H94E-08(BcTA+ GAMMA) .978513E-08 0. .558673E+00 .420348E-08TOTAL FMISSION 175150E-07 0. .100000E+01 . 42 3 7 3 7E-0 8

ELEMENT AN(N) C(N) CURIE B(NI/TJTB GtMI/TOTG BG'NI/ TOT 8G'^1 SW 89 61766F+11 26493E-06 .19314E+00 .26437E-05 .91903E-01m sj Y 91 940e2E+11 .34R65E-06 .26895E+0) .10717E-02 .12853E+00
s ZR 95 .11447E+12 . 3 8 79 3E -06 .59515E-01 .32990E+00 .20124E+00V NB 95 .896P9E+11 .55325E-06 .33281E-01 .46919E+0L .27226E+0050103 .25500E+11 .14351E-06 .13708E-01 .82916E-01 49985E-01RH106 .18461E+05 .11567E-07 .21095E-01 .25186E-02 .113 5 8 E -01'' LA140 .11110E+09 .14375t-07 .10082E-01 . 3 7 8 7 3E-01 .24649E-01
~i Ct141 .31317F+11 .20993;-06 4 0 Z s '. E -01 .24505E-01 .32012E-01CE144 . 5689t+12 .19591E '$ .2158+i-01 .69860E-02 .13932E-01,

PR144 .10843E+08 .1959?E-Oo .30 52 8 t+00 .68330E-02 .14884E+00
TOTAL 67303E+12 .23220E-05 .96672E+00 .98180E+00 .97472F+00
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_ TABLE XIII (continued)
__

0. -CAY 0. -b004 0. -MIN 1.0005+12-SEC**LbTPUT TIPI ---

( dATT I ( 1/ J P . PJ W E R 1 ( 1/ TOTAL EMISSION I UNKNOWN NJCL. CONTR.
BETA EMISi!CN .675432E-15 0. .293166E+03 .1127692-04
GAMMA :MI'SIOM .16925CE-15 0. s734616E-01 508386E-04
(BcTA+ GAMMA) .e446P2E-15 C. .3666270+00 .191979E-04
TOTAL EMISSION .430393E-14 0. .100000E+01 .124571E-04

ELEMEhT AN(N) C(N) CURIF P(NI/TOTB G(N3/TOTG BGtNI/TOTBG
2R 93 .39979E+12 .15522E-12 .26128E-01 0. .20893E-01
NP Q3M 297FAE907 .14746E-12 0. .15698E+00 .31455E-01
TC 97 .34069f+12 95016E-12 .73372E+0C 0. .58670E+00
SN126 .28475E+10 .16915E-13 .10390E-01 .29499E-01 .14219E-01
SP126 .13543c+03 .236dli-1+ ./4393i-02 .22142E+00 .503I4E-01
5B126P .10293E+01 .16915E-i3 .14896E+00 .58952E+00 .23724E+00
CS135 .40003E+12 .10539E-12 .64178E-01 .36904E-G3 .51392E-01

TOTAL .11'314 E + 13 .13944E-11 99082E+00 .97778E+00 .99221E+00

: **CUTPUT TIPE --- 0. -DAY 0. -HOUR 0. - T. 6 N 1.000E+13-SEC

( WATT I ( 1/0P.PUWER I ( 1/ TOTAL EMISSION | UNKNOWN NUCL. CONTR.

BEfA EMISSION .267402E-15 0. .269974E+00 .284225E-34
GAMMA EMIS$10N 434454{-16 0. 471127E-01 .1977535-03
IBcTA+GAMPA) 3106471-15 O. .337086E+00 .520888E-04
TOTAL EMISSION 922160E-15 0. .100000E+01 .310570E-04

E17"ENT AN(N) C(N) CURIE B ( N ) / Trj T B G(NS/10TG BG(N)/TOTBG
ZE 93 .35130E+12 .13640E-12 .57994E-01 0. 49868E-01
NB 93M .26175E+07 .12 9 5 8 E - 12 0. .53739E+00 .75107E-01
TC 99 .13459E+12 .37537E-12 .73217E+03 0. .62984j+00
SB12E .18733t+02 .32757E-15 .25992E-02 .11931E+00 .18912c-01
SP126M .14238c+C0 .23398E-14 .52047E-01 .31767E+00 .a9171E-01
CF135 .37440E+12 .96700E-13 .14875E+03 .13192E-02 .12814E+00

TOIAL .86030E+12 .74971E-12 .99356E+0J .97569E+00 .99106E+00

_

s.I ) ,
M

'9,
'L



. . . . .

TABLE XIV

CONTRIBUTION TO EACH IMPORTAf4T fiUCLIDE TO DECAY POWER AS A FUf4CTION OF
C00LIfiG TIME FOR IRRADIATION OF ONE YEAR OF 235U BY THERMAL NEUTRONS

--

..

AN(N) = N rber of Atoms
C(N) = Activity (C )j
B(N)/TOTB = Contribution to Beta Decay Pcwer
G(N)/TOTG = Contribution to Gama Decay Power

LG(N)/TOTCG = Contribution to Total Sensible
Decay Power

**0UTPUT TIME --- 3.650E+02-0AY 0. -HOUR 0. -MIN 0. -SEC

( WATT I ( 1/DF. POWER I ( 1/ TOTAL EMISSION I ;%KNOWN NUCL. CONTR.

BFTA EMISSICN .637447E+01 .316037E-01 299544f+00 .354005E+00
GAMMA EMIS$ ION .e20453E+01 .307612E-01 .291558E+03 .355224E+00
(PcTA+GAMMal .125790E+02 .623649E-01 591103t+00 .354606E+00
TOTAL EPISSION .212606E+02 .105506E+00 .100000E*01 .34522eE+00

sc

ELEMENT Ah(N) C(N) CUk3E 8tml/TJTE 64N)/TQTG BG(hl/TOTBG
PR 88 .37055E+13 42597L001 .\0068E-01 .1064L 01 .10348E-01
mR 69 77446E+14 7s760E+01 o??2s2E-02

.14964+01
01 .12056E-01

R8 69 .40227E+15 .61558E+01 .70126E-02 .175500-- .12210E-01
h8 90 .63945E+14 .78291E+01 .12074E-01

.T3758s-01
.15 74 9 c%-01 .15933[-0119Lve

x8 91 .29055E+14 96753t+01 -01 .14740c-01.

Re 92 .19511E+13 81539E+01 a04&E-01 16tE E-02 .15 ' 3 6 E-01
Re 93 .1876AE+13 60613E+01 .il1J2f-01 .1?d32E-J1 .11917c-01
3R 93 .26255E+15 .10 7 8 6 E + 02 .31631t-01 .13e5eE-01 .12730E-01
Y 94 .64853E+15

.10602[++02 nitt65g-Oi .10099E-01 .13426E-01

.91847c ti e14049c-01 .16082E-01 .15052E-01SR 95 .12 7 4 7 E + 14,

''J Y 95 .36974E+15 .10789E+02 wi779eE-01 41415E-02 .Il057E-01W Y 96 74811E+14 .10156E+02 .10897E-01 .39290E-01 .24902E-01
Y 97 .50514F+12 .85254E+01 ,109665-01 .12554E-01 .11749E-01s,4 Y 98 97065E+11 .60613E+01 - 1.^ 2 2 6 r - .13996E-01 .13099E-01.?a232E 011R 99 .12441E+13 . 9 7113 E + 01 01 .12881E-01 .12056E-01
NB100 .7P365E+12 97e71E+01 .15420E-01 .18231E-01 .17063E-01"* h9102 98974E+12 .63937E+01 .1h204E-OL .1282SE-01 .12004E-01

x ~) 1 134 .21736E+16 .129J2E+02 .74274E-02'

I 136 .22601E+14 .51013E+C1 .10011E-01 .10590[-31
.31197 01 .19151E-01

c .102972-C1s
J CS13n .11462E+16 .11134E+02 .12558E-01 .25145E-01 .18767E-01

NE139 .1P586E+14 .67047r+01 .14155E-01 .68989E-G2 .10576E-01
CS139 .32*b6F+15 .10H24E*02 .17248E-01 .31703E-02 .10304E-01C5140 334*4[+14 .983870+01 .15004t-01 .176075-01 .16288E-01LA140 .81648c+17 .10564E+0? .54120E-02 .23008E-01 .14091E-01
LA142 .297596+16 10023E+02 78924E-02 .2292oE-01 .15308E-01LA144 .19770E+14 .90997E+01 .12776E-01 .16663E-01 .14792E-01
TOTAL .90319E+17 .23220E+03 .32640E+00 .40456E+00 .36495E+00
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TABLE XIV (contirued)
__

**00TPUT TIME --- 3.650E+02-DAY 0. -HOUR 0. -MIN 1.000E 06-SEC
( WAIT 3 ( 1/JP. POWER 3 ( 1/ TOTAL EMISSIJh ) UNKNOWN NJCL. CONTR.

PFTA EMISSION .172960E+C0 .857513E-03 .249978E+00 160459E-07.

GAaMA E M I S S I r> N .222516E+00 .110320E-02 .321600E+00 138309(-07.
(8cTA+GANPA) .39547eE+00 .196072E-02 .571579E+03 147996c-07.
TOTAL Er~SFIqN .691902E+00 .343035E-02 .100000f+01 150165E-07.

ELEMENT AN(N) C(N) CURIE 8(N)/TOTB GIN)/TOTG BG(N)/TCTRG
$R E9 16127F+19 .69174E+01 .13575E+00 .15911E-05 50372E-01
Y 91 .232*8E+19 .P6188F+C1 .17699E+00 .61065E-03 78619E-01
ZR 95 2767ec+19 93798E+01 .38738E-01 .1d387E+0u .12039E+00
NB 95 .16703E+19 .10303E+02 .16685E-01 .21000E+00 .12545E+00
RU103 .7P226E+18 .43104E+01 .11320E-01 .56632E-01 .37940E-01
1 131 .67140E+17 .la1072+01 .11626E-01 .1896eE-01 .15 75 7E-01
1 132 .27727E+15 .6P733E+00 .10568E-01 .37767E-01 .25871E-01
BA140 .332474+18 .56;itt+01 .Se438E-01 .27962E-01 40416E-01
LA140 50034F+17 64735E+01 .12223E+03 .39313(+00 .27465E+00
CE141 .11695F+ .7802SE+01 .40496E-0L .21094c-01 .29k79E-01
PR}43 .38805$+1918 61958E+01 .68772E-01 0. .30077E-01
PR.44 .29191E+15 .52745F+C1 .22125E+03 .4 ' 40 3E-02 .99147F-01p$ N0147 94719E+17 .18569E+01 .15312E-01 .87v35E-02 .11644E-01

TCTAL .11261E+20 .75208E+02 .02816E+00 96507E+30 .94b93E+00

**0LTPUT TIPE --- 3.650E+02-DAY 0. -HOUR 0. -MIN 1.00JE+07-SEC
( WATT I ( 1/0P.P3WER ) ( 1/ TOTAL EMISSION ) UNKNQhN NJCL. CONTR.

6 ETA EMISSION .558S16E-01 .277053E-03 .296285E+00 717808E-08.
GAMMA FMISSION 435871E-01 .216099E-03 .231100E+00 932554E-08
(BETA + GAMMA) 994687E-01 493152E-03 .527385E+00 811910E-08.
TOTAL EMISSION .138607E+00 .935089E-03 .100000E+01 784688E-08.

ELEMENY AN(N) CEN) CURIE B(N)/ TOT 8 G(N)/TOTG BG(N}/TOTBG
Sd 29 .386$F(+1E .16561E*01 .10072F+00 .19470E-05 .56564E-01
Y 90 . 2 8 5.* M F + 16 .23185E+00 .22964E-01 .63833E-05 .12904E-01
Y 91 .677J7E+18 .25U91E+0? .16127E+00 90754E-03 .90997E-01
ZR 95 .e9>40E+18 .30345E+t. .36788E-01 .31366E*00 .154P6E+00
NB 95 8;367F+18 .53893E+01 .27011E-01 .56075E+00 .26090E+00
RU1C3 .?24e7E+1H .68807E+00 .55930E-02 .47781E-01 .24080E-01
EH106 42109E+12 .26383E+0J 40090E-01 .67599E-02 .254uSE-01
CE141 .12681E+1e .e4604E+00 .13591E-01 .1'677E-31 .g2752:-01._8623E-01CE144 .536.JE+19 40914E+01 .37557E-01 .17168E-01
PR144 .22644E+15 40915F+01 .53120E+00 .16792E-01 .30579E*00

TOTAL .P4522E+19 .22e04F+02 .97C78E+03 .96551E+00 .97297E+00
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TABLE XIV (continued)

**0UTPUT TIh: --- 3.650E+02-0AY 0. -HOUP 0. -MIN 1.000E+08-SLC

( WATT ) ( 1/DP. POWER I ( 1/ TOTAL EMISSION ) UNKNOWN NUCL. CONTR.
8 ETA EMISSION 467095E-02 .231579E-04 .359699E+00 664278E-07
GAMMA CMISSION 989594E-03 4G0627E-05 .762063E-01 .317538E-06
(BETA + GAMMA) 566054E-02 .280642E-04 .435905E+00 .110336E-06TOTAL EMISSION .12 9 8 5 7E-01 .643814E-04 .100000E+01 .886767E-07

ELEMENT AN(N) C(N) CURIE B(N)/ TOT 8 G(N)/TOTG BG(N)/ TOT 8G
SR 90 .10414E+20 .21630E+00 .48932E-01 0. 40378E-01
Y 90 .26650E+16 .21635E+00 .25637E+00 .26237E-03 .21160E+00
RH106 .59256E+11 .37127E-01 .67494E-01 .41899E-01 63019E-01
CS137 .11094E+20 21844E+00 .48351E-01 0. .39898E-01
8A137M .1689uf+13 .20665E+00 0. .81953E+00 .14327E+00
CE144 .42128E+18 .32281E+00 . 3 5 451E -01 .59661E-01 .39684E-01
Pk144 .17e66E+14 .32282E+00 .50142E*00 .58355E-01 .42396E+00_,

r PN147 .17200E+19 .38948E+00 .33$59E-01 .23327E-03 .27733E-01j
TCTAL .23654E+20 .19300E+01 .99157E+0, 994E+00 98954E+00.

**0UTPUT TIPE --- 3.650E+02-DAY 0. -HOUR 0 -MIN 1 000E+09-SEC
( WATT I ( 1/ 0 P. P 0 w E R ) ( 1/T07AL EMISSION I UNKNOWN NUCL. CONTR.

BETA EMISSION .836934E-03 .414940E-05 .319468E+00 .101877E-06
'At GAMMA EMISSION 421350E-03 .208899t-05 .160834 +00 .205019E-06
(,y (BETA + GAMMA) .261978g-g2.12582e 2 .623b40E-05 480302 +00

.1364155 06
06

TOTAL EMISSION .129885E-04 .100000 +01 .120794c--s

ELEMENT AN(N) C(N) CURIE B(N)/T3TB G(N)/TOTG BG(N)/TOTBGs
} SR 91 .52145E+19 .10831E+00 .13675E+00 0. .90957E-01

'

Y 90 13345E+I6 .10834E+00 .71647E+00 . 30 8 5 6 E -0 3 .47665E+00
' ;)?
%

- CS137 .57509E+19 .11339E+00 14008E+00 0. 93170E-01
BA137M 87676E+12 .10727E+00 0 .99914E400 .33457E+00
TOTAL .10975E+20 43731E+00 99329E+00 .99045E+00 ?Q535E+00



TABLE XIV (continued)
___ __

++00TPUT TIMf --- 3.65CE+C2-DAY 0. -H3UR 0. -MIN 1.003E+10-SEC
( WATT ) ( 1/0P.PdwEE I ( 1/ TOTAL EMISSION ) UNKNOWN NUCL. CONTR.

BETA EMISSION 952929F-Os .472449E-06 .296605E+00 . 2 5 300 7E -0 6
GAMMA EMISSIch .605725E-c6 .3CO310E-08 .188536E+00 .449064E-06
(B-TA+ GAMMA) .155965E-05 772759E-08 485141E+00 .329199E-06
TO AL EMISSION .32127FE-05 .159285E-07 .100000E+01 .282741E-06

ELEMENT AN(N) C(N) CUWlE B(N)/TOTP GINI/TOTG 6G(N)/ TOT 8G
SR 90 .51683E+i. .10735E-03 11904E+00 0. 72777E-01
Y 90 .13227F+13 .10738F-03 .62369F+03 .21274E-03 .3 e139E + 00
TC 99 .11900F+20 .331e7E-04 .le165E-01 0. .11105E-01
CS137 .e1808E+16 .1610ef-03 .17476E+00 0. .10665E+00
PA137M .12455E+10 .15236E-03 0. 98 7 30E + 00 .3636?E+00
SM151 71688E+17 .47317E-03 .57388E-01 .1852CE-02 .35806E-01

TOTAL .11965E+20 .10245E-02 99304E+00 .98937E+0D .99161E+00

r3
x

*+0U1Pui TIME --- 3.65CE+02-CAY 0. -HOLE 0. -MIN 1.00Ji+11-SEC

( MATT ) ( 1/ 0 P . P J w E R I ( 1/ TOTAL EMISSION I UNKN0mN NUCL, CONTR.

BETA EMISSIGN .236e17E-G7 .117410E-09 293203E+00 .101520E-04
GAMMA EMISSI .632987E-Os .3138262-1C .7637012-01 428590E-04
(PcTA+ GAMMA)ON .300116L-07 .148793E-09 .371573E+00 .170504E-04
TOTAL EMISSION .tC7689E-07 .400441E-09 .100000E+01 .112156E-04

ELFMFNT AN(N) C(N) CURIE B(NI/TJTB GIN)/TOTG BG(N)/TOTBG
IR 93 .12772E+20 495e86-05 .23937E-01 0. .18786E-01
NB C3M 95162E+14 .47109E-05 O. .13409E+00 .28282E-01
TC 99 .11790E+2C .32680E-04 .72417E+00 0. .57143E+00
iN126 .10944E+10 .65011E-06 .11389E-01 .30314E-01 .153816-01
(E126 .52051E+10 91016F-07 81548E-02 .22754E+00 .54427E-01
58126M .395elt+0d .65011E-06 16329E+03 60582E+00 .25663E+00
CS135 .12979t+20 .33521E-05 .S e 22 30-01 .31367E-03 46009E-01
TOTAL .37650E+20 47293E-04 98903E+03 .99808E+00 .99094E+00
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TABLE XIV (continued)

++CUTPLT TIME --- 3.65CE+02-0AY 0. -HOUR 0. -MIN 1.003E+12-SEC
( hATT I ( 1/0P.P0 DER I ( 1/ TOTAL EMISSI3N ) UNKN]WN NUCL. CONTR.

BiTA FMISSION .213004E-07 .105604E-09 .293166E+00 .112769E-04
GAMMA EMISSION 533745E-08 .264623E-10 .73'615E-01 .508087E-04
(8 ETA + GAMMA! .266378E-C7 .132067E-09 .366627E+00 .191980E-04
TOTAL EMISSION .726565E-07 360220E-00 .100000E+01 .12 45 71E -0 4

ELEMENT AN(N) C(N) CURIE 8(N)/ TOT 8 GEN)/TOTG BG(N)/ TOT 8G
2R 93 .12608F+20 42951E-05 .26129E-01 0. .20893E-01
NB 93M 93939E+14 .46504E-05 0. .15698E+00 .31455E-01
TC 99 .10744E+20 .29964E-04 .73372E+00 0. .58670E+C0
SN126 .99747?+17 .53343E-06 .10390E-01 .29499E-01 .14219E-01
58126 42709E+10 74680F-07 74392E-02 .22142E+00 .50314E-01
58126P .32461E+08 .53343E-06 .14896E+00 .5 8 951E + 0 0 .23724E+00
CS135 .12868E+20 .33234E-05 .64178E-01 .36904E-03 .51392E-01
TOTAL .36309E+20 .43975E-04 .99082E+03 .99778E+00 .99221E+00

C
e

**0UTPUT TIME 3.650F+02-0AY 0. -HOUR 0. -MIN 1.003E+13-SEC---

( hATT I ( 1/0P.POWEP ) ( 1/ TOTAL EMISSION I UNKNOWN NUCL. CONTR.
BETA EMIS$!ON 843278E-08 418085E-10 .289974E+03 .284225E-04
GAMMA FMISSION .137009E-08 .679272E-11 471126E-01 .197753 43
(8 ETA +GAMPA) 980287E-08 .486012E-10 .337086E+00 .520889 -04
TOTAL EMISSION .290812E-07 .144180E-09 .100000E+01 .310570 -04

ELEMENT AN(N) C(N) CURIE 8(N)/ TOT 8 G(N)/TOTG 8 GINS / TOT 8G
ZR 93 .11079E+20 .43014E-05 .57994E-01 0. 498ssE-01
NP 93M .825462+14 46864E-05 O. .53739E+00 .75107E-01
TC 99 42445s+19 .11838E-04 73217E+00 0. .62984E+C0'y
58126 .59077E+09 .10330E-07 .25992E-02 .11931F+00 .18912E-01LN $8126M .44901E+07 73786E-07 .52046E-01 .317'' +30 .89171E-01

s,g CS135 .11807d+20 .30495E-05 .14875E+03 .111 .u-02 .12814E+00
TOTAL .27130E+20 .23359E-04 .99356E+00 .97569E+00 .99106E+C0

N
Q
' J



TABLE XV

C0f1TRIBUTI0f1 TO EACH If1PORTAf1T fiUCLIDE TO DECAY POWER AS A FUfiCTI0ff 0F
C00LIflG TIf4E FOR INFIf1ITE IRRADIATIO'10F 235U BY THERMAL f1EUTR0f1S

_

AN(N) = Number of Atoms
C(N) - Activity (C )j
B(N)/iOTB = Contribtuion to Beta Decay Fower
G(N)/TOTG = Contribution to Garuna Decay Power

CG(N)/TOTCG = Contribution to Total Sensiale
Decay Power

*eCLTPUT TIPd --- 1.157E+06-DAY 0. -HOUR 0. -MIN 0. -SEC

( WATT ) ( 1/3P.P9 DER I ( 1/ TOTAL EMISSION ) UNKNOWN NUCL. CONTR.

RETA EMISSIDH .648738E+01 .321635E-01 .300062E+00 .347844E+00
GAMMA EMISSION .624796E+01 .309765E-01 .28898eE+00 .352755E+00
(BETA +CAMMAI .127353E+02 .6314J0c-01 .589349(+00 350253E+00_

TOTAL CMISSION .216202E+02 .107190E+00 .100000e+01 .339806E+00:
,_

ELEMFNT AN(N) C(Ni CURIE B(NI/TOTB GIN)/TOTG BG(N)/ TOT 8G
BR 66 .37055E+13 42*87E+01 9 892 7E-02 .10561E-01 .10221E-01
KR 69 .77446E+14 78764E+01 90676E-02 .14857E-01 .11908E-01
RB e9 40227t+15 .M155tf+01 .6e906e-02 .1742eE-Oi .12060e-01
FB 90 63945E+14 .7R295E+01 .11664f-01 .19759E-01 .15736E-01
R8 91 .29985E+14 .96753E+01 .13518E-01 .15640E-01 .14559E-01
R8 92 .19511c+13 .61589E+01 .27560E-01 .16564E-02 .148522-01
RP 93 .167e65+13 .60613F+01 .10929E-01 .12644E-01 .11770E-01
SR 93 26255E+15 .10786E+02 .11429E-01 13762E-01 .125732-01
Y 94 .6%R53t+15 .10602f+02 .16374E-01 .1002eE-01 .13261E-01
SR 95 .12747r+14 91e47E+01 .13eJ4E-01 .15970E-01 .14867E-01
Y 95 36974f+15 .10789F+02 .17479E-01 .41127E-02 .10921E-01
Y 96 .74811E+14 .1015tE+02 .10707E-01 .39017E-01 .24596E-01
Y 97 50514E+12 .L5254E+01 .10775E-01 .12*66E-01 .11605E-01
Y 98 97065F+11 .60613t+01 .12014E-01 .13899E-01 .12938E-01
1R 99 .12441E+13 97A13E+01 .11057[-01 .12791E-01 .1190SE-01
68100 .78365E+12 .97P71t+01 .15649c-01 .18104E-01 .16853E-01
N81C2 969747+12 6 3 9 3 7 E + 01 11009E-01 .12737E-01 .11857E-01
1 134 .21736E+16 12902E+02 .72991E-02 .30980E-01 .18916E-011 136 .22601E+14 .51013E+C1 98371E-02 .10516E-01 .10170E-01
CS138 .11462E+16 .11134t+02 .12339E-01 24971E-01
AE139 .le5e6F+14 .57C47E+01 .139a9E-01 .6651CE-02 .10446E 01

.185360-
01

CS139 32566c+15 .10t24E+02 .16948E-01 .31483E-02 .10178E-01
CS140 .33454t+14 .963d7E+01 .14743f-01 .17485E-01 .1608BE-01
LA14u .R164eE+17 .10564E+02 .5317dE-02 .2284bE-01 .139186-01
LA142 .207'9E+16 .10C23E+02 77550f-02 .22767[-01 .15120E-01
LA144 .19770E+14 40997E+01 .12553E-01 .16746c-01 .14610E-01
TOTAL .90319c+17 .2322CE+03 .32072E+00 .40175E+00 36047E+00

b>hny
,?. .
s / 33

.

G
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TABLE XV (continued)

**0UTPUT T1PE --- 1.157E+08-DAY 0. -HOUR 0. -MIN 1.003E+00-SEC
( WATT I ( 1/ 0 P . P O W E R 1 ( 1/ TOTAL EMISSION I UN.sNJwN NJCL. CONTR.

S ". O N .592821E+01 .293912E-01 .297936E+00 .305736E+00BETA
F M t 'I S $ 1EM .576959E+01 .26604eE-01 .289964E+00 .308657E+00GAMPA

(BETA +GAMPA)0N .116978E+02 .579960E-01 .587900E+00 307177E+00
TOTM. SMISSION .198976E+02 .986495E-01 .100000E+01 .29 8 331E +00

ELEMENT AN(N) CINI CURIE B(NI/ TOTE G(NI/TOTG BG(N)/TOTaG
BR 6e 35680E+13 41007E*01 .10424E-01 .11C12E-01 .10714E-01
KR e9 .77266E+14 .78582E+01 98998E-02 .16052E-01 .12934E-01
RB 89 40225E+15 81555E+01 .75403E-02 .18873E-01 .13130E-01
ha 90 .13200E+14 .76514E+01 99835E-02 .10560E-01 .10266E-01
RB 90 63e99E+14 78239E+01 .12 9 7 4 E- 01 .21382E-01 .17121E-01
RB 91 .2980RE+14 96280E+01 .14721E-01 .16 8 5 3 E -01 .15773E-01
R8 92 .17461E+13 .73016F+01 .26991E-01 .16053E-02 .14470E-01
RB 93 .16889E+13 .54549E+01 .10763E-01 .12322E-01 .11532E-01
SR 93 .26237E+15 .10779E+02 .12498E-01 .14893E-01 .13679E-01
SR 94 41312E+14 99221E+01 .86267E-02 .1:664E-01 .10618E-01
Y 94 64851E+15 .10601F+02 .17918E-01 .10859E-01 .14437E-01

_. SR 95 .12435E+14 69600E+01 .14737E-01 .16872E-01 .15790E-01
w Y 95 .36968E+15 .10787E+02 .19124E-01 .44530E-02 .11888E-01
- Y 96 .74651T+14 .10134E+02 .11692E-01 .42161E-01 .26720E-01

NB 98M .14557E+13 97397E+01 .19330E-01 .11595E-02 .10368E-01
2R 99 10027E+13 .78265F+01 97511E-02 .11164E-01 .10448E-01
N8100 .74616F+12 93436E+01 .16349E-01 .18717E-01 .17517g-01
NB102 84479E+12 .54573E+01 .10283E-01 .11773E-01 .110;* '01

134 21736E+16 .12902E+02 .79864F-02 .33548E-01 .2059,*E 01
'

135 .135945.+17 .10702E+02 4107hf-02 .17480E-01 .10703 01
136 .22529E+14 .50851E+01 .10731E-01 .11352E-01 .11037E-01

XE137 .12446E+15 .1014 7E + 02 .le270E-01 .18925E-02 .13192E-01
CS136 .11482E+16 .11134E+02 .13503E-01 .27041E-01 .20180E-01
3E139 .18306E+14 85737E+01 .14992E-01 .73074E-02 .11202E-01
CS139 32579E+15 .10821E+02 .le542E-01 .34C84E-02 .11078E-01

'# J CS143 .33313E+14 .97972F+01 .16066E-01 .18854E-01 .17441E-01(-q LA140 .8164eE+17 .10564E+02 .Se194E-02 .24742E-01 . Alls 3 -01
CS141 97003E+13 .72981E+01 98032E-02 .11223E-01 .10504 -01s! LA142 .29759E+16 .10023E*02 .84865E-02 .24654E-01 .16461 -01'

LA144 .19693E+14 90644E+01 .13684E-01 .18064E-01 .15845E-01

[]) INTAL .10410F+18 .26764E+03 .3e559E+03 .45294E+00 .41881E+00
~ _ ,

\)



_ TABLE XV (continued)

**0UTPUT TINE --- 1.15 7E + 0 8-D A Y 0. -HOUR 0. -MIN 1.000E+01-SEC
( WATT 1 ( 1/0P.P0wER ) ( 1/ TOTAL EMISSION ) UNKNOWN NUCL. CONTR.

BETA EMISSION .*32580E+01 .224383E-01 .288665E+00 .214714E<00GAMPA EMISSION .'70411E+01 .233223E-01 .30003dE+00 .205930E+00
(BETA +GAMPA) 92c '!E+01 45760$E-01 .589703E+00 .210237E+0070fAL EMISSION .156784E+02 .777312E-01 .100000E+01 .205956E+00

ELEMENT AN(N) C(N) CURIE B(N)/TOTB GtN#/TOTG BGtN)/TOTBGRB 68 .35397L+15 62089E+01 .le969E-01 .50149E-02 .10877E-01KR 89 .75165F+14 .76446E+01 .12615E-01 .19153c-01 .15947E-01FB 89 40212E+15 .61528E+01 98736E-02 .23140E-01 .16635E-01WR 90 .10989E+14 .e3693E+01 .10883E-01 .10781E-01 .10831E-01RP 90 .63297E+14 77503E+01 .16834E-01 .2597eE-01 .21495E-01RB 91 .27993E+14 90417E+01 .16108E-01 .19412E-01 .18773E-01Y 92 .69203E+16 .10173t+02 .19361E-01 .322622-02 .1113Sc-01SR 93 .25994E+15 10679E+02 .16220E-01 .18097E-01 .17176E-01SR 94
.383e4t+15

14 42186E+01 .10499E-01 .14431E-04 .12503E-01f 94 .64817t+ .10596E+02 .23458E-01 .13312E-01 .18287E-01SR 95 .97862E+13 70513E+01 .15191E-01
Y 95 .36875E+15 .10760E+02 .24987E-01 . 5 4 4 7 6 c[- 0 2

.16285 -01
. I S 02 8 c[-01.15748 -01F Y 96 72224E+14 98045E+01 .1481tE-01 .50030E-01 32764E-01d NB 98M .12762E+13 .e5384E+01 .22197E-01 .12467E-02 .11519E-01NB100 .35226E+12 43994E+01 .10083E-01 .11809E-01 .10453E-01N0101

.39767[++15 84927E+01 .64048 02
TC102 .19911c 13 70646E+G1 .le207c[-01 .14?07E-01 .10432E-01

43674E-02 .IO173E-01I 132 .31678E+16 71671F+01 46142E-02 .20410E-01 .12665[-011 134 .21733E+16 .12901E+02 .10460E-01 .41142E-01 . 2 60 9 h -011 135 .13591E+17 .10700E+02 .53796E-02 .21435E-01 . 53563 - 1I 136 .21755E+14 49102E+01 .13572E-01 .13445E-01 53507 - 1XE137 .12263E+15 99970E+01 .23578E-01 .22870E-02 2727 - t
.

.XE138 47674E+15 .10534E+02 91281f-02 .15179E-01 .12212E-01CS13A .11480E+16 .11132E+02 .17684E-01 .33160E-01 . 2 5 5 72 f-01XE139 .15757E+14 .73797E+01 .16903E-01 .77143E-02 .12220E-01CS139 .32484E+15 .10790E+02 .24218E-01 .41683E-32 .13999c-01CS140 .31692E+14 93204E+01 20020E-01 .21999E-01 .21029E-01LA140 81648F+17 .10564E+02 76227E-02 .30347E-01 19204E-01CS141 .76543E+13 .57588E+01 .10132E-01 .10862E-01 .IO504E-01BA141 97829E+15 98e27E+01 .11239E-01 .103895-01 .10806E-01LA142 .29758E+16 .10023E+02 .11116E-01 .30238c-01 .20862E-01LA14) 44743
.1P5265+15

99765E+01 .11685E-01 .12526E-01 .12113E-01LA144 +14 .65271E+01 .16862E-01 .20843E-01 .1db91E-01
TOTAL .11640E+18 .29151E+03 47892E+03 .55118E+00 .51572E+C0

3

|/%

3,'

'.
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TABLE XV (continued)

**0UTPUT TIME --- 1.157E+06-DAY 0. -HOUR 0. -MIN 1.000E+02-SEC

( WATT I ( 1/0P.P0 DER I ( 1/TUTAL EN15$13N I UNKNOWN NUCL. CONTR.

BETA EMISSION .266447E+01 .142016E-01 .275306E+00 970511E-01
GAMMA FMISSIGH .325831E+01 .161543E-01 .313156E+00 .878369E-01
(BETA + GAMMA) .61227bE+01 .303559E-01 .586464E+00 . 9214 7 7E -01
TOTAL EMISSION .104047E+02 .515849E-01 .100000E+01 .916895E-01

ELEMENT AN(H) C(N) CUE!E B(N)/T0TB G(N)/TOTG BGtHl/TOTBG
KR 88 .33399E+16 .61198E+01 45527E-02 .217726-J1 .13716E-01
E8 08 .35373E+15 .6204PE+C1 .26794E-01 .72354c-02 .16386E-01
KR 69 53687E+14 .54601E+01 .14236E-01 .19750E-01 .17170t-C1
Rb 89 .39675f+15 .80440E+01 .15392E-01 .32962E-01 .24742E-01
RB 90 46434E+14 .59304E+01 .20353E-01 .2N699E-0A .24794E-01
MP 91 .10036E+14 .32417E+01 .10258E-01 .1004eE-01 .10146E-01
!R 91 .30143E+17 .99381'+01 .134e6E-01 .12419E-01 .129182-01
SR 92 .52557E+16 .10092!+02 41717E-02 .24478E-0I .14978E-01
Y 92 69201E+16 .1017 3 E + 0 2 .30589E-01 .46577E-02 .16789F-01
'R 93 .22722F+15 .93349E+01 .22401E-01 .2283BE-01 .22634E-01
Y 93 .21271E+17 .10959E+02 .267 DOE-01 .17835E-02 .13478E-01
Y 94 .63434E+15 .10370E+02 .36273E-01 .18809E-01 .26979E-01

C Y 95 .34293E+15 .10007E+02 .36714E-01 .73144E-02 .21069E-01
w Y 96 46114E+14 .62601E+01 .14947E-01 .46118E-01 .31535E-01

NB 97 .2E966F+16 .99 45 3E +C1 .97492E-02 .12042E-01 .10969E-01
MC101 .37204E+15 .79454E+01 94673E-02 .19325E-01 .14713E-01
TC102 .182092+13 .e4606E+01 .23417E-01 57661E-02 .14024E-01
1 132 31677E+16 .71669E+01 72901E-02 29465E-01 .19091E-01
TF133 .24774F+15 .62120E+01 .10367E-01 .10507E-01 .10441E-01

133 .45770E+17 .11451E+02 .97663E-02 .12227E-01 .11076E-01 ,
'

E134
. 217 0 0 c[ + 16
.14926 +10 .11149E+02 .35275E-02 .16629E-01 .11964E-01

L 134 .12861E+02 .16501E-01 59307E-01 .392 ele-01
1 135 13559E+17 .10675E+02 .84795E-02 .30874E-01 .20397E-01
I 136 .11700E+14 .26408E+01 .11533E-01 .10439t-01 .10951E-01
XE137 .97523E+14 .79503E+01 .29626E-01 .26258E-02 .15258E-01
IF138 44322E+15 97937E+01 .13438E-01 .20373E-01 .17115E-01
C513e .114482+16 .111J1E+02 .27863E-01 4 7 741E-01 38441E-01
CS139 .30245E+15 .10046E+02 35626E-01 .56031E-02 .19649E-01
CS140 .13153F+14 .3Bo81E+01 .13127E-01 .13162E-01 .13156E-01-

'l LA140 .8164aE+17 .10t64E+02 .12044E-01 .43812E-01 .28953E-01
L.N B4141 .5530$E+15 .94515E+01 .16983E-01 .14344E-01 .15579E-01

BA142 .30352E+15 98567F+01 .10855E-01 .IO633E-01 .10737E-01'Nd LA142 .29735E+16 .10015E+02 .17549E-01 43620E-01 .31423E-01
LA143 42168E+15 94042F+01 .17399E-01 .17043E-01 .17210E-01
PR144 .50961E'15 92080E+01 .23322E-01 .50553E-03 .11180E-01'sd PR146 .38857E+15 .50404E+01 .11457E-01 .11222E-01 .11332E-01

[ TOTAL .21493E+18 .30396F+03 .61631E+00 .69817E+0C 65987E+C0



TABLE XV (continued)

**0UTPUT TIME --- 1.157E+06-CAf 0. -HOUR 0. -MIN 1.000E+03-SIC

( WATT I ( 1/ 0 P. PJ W E R ) ( 1/ TOTAL EMISSION ) UNKN0hN NJCL. CONTR.

oE.\ EMISSIJN .170635E+01 .845985E-02 .265605E+00 455820E-01
GAMMA EMI$51CN .202523E+01 .100408c-01 .315312E+00 400212E-01
(BcTA+GAMPA) .37315eE+C1 .It5007E-Ol .580977E+00 425639E-01
TOTAL EMISSION .642294E+01 .318440E-01 .100000E+01 .420637E-01

ELEMcNY AN(N) C(N) CURIE B(N)/TUTB G(N)/TOTG BG(N)/TOTBG
KR 87 92642E+15 37942E+01 .16163E-01 77517E-02 .12513E-01
nR 68 .31423E+16 .5 75 7 7f .01 .719J4F-02 .32955E '1 .21174E-01
H8 69 .34654F+15 .60786E+01 44064E-01 .11404g-01 .26338g-01 *
RB 69 .23365E+15 47412E+01 .15229E-01 .31257c-J1 .23928c-01
Y 99 .12016E+18 57552E+01 .31643E-01 57e06E-05 .14473E-01
SR 91 17825E+17 97639E+01 22242E-01 .19630E-01 .20825E-01
$R 92 .49301E+16 94669E+01 .65693E-02 .36942E-01 .23053E-01

.74795 .27497E-01Y 92 .69072E+16 .10154E+02 .51254E-01

.28433(-02 21913E-01c-02Y 93 .21076E+17 .10659E+02 44546E-01
Y 94 .37879E+15 6192/E+01 .36361E-01 .18070E-01 .26434E-01
Y 95 .13013E+15 37972E+01 .233H7f-01 .44655E-02 .13118E-01
ZR 95 .31963E+19 .10839E+02 .45 37 3F-02 .23344E-01 .14744E-01

[ N8 95 .17572[+19 .10840E+02 .17792E-02 .24274E-01 .13988E-01
u 2R 97 .32046t+17 96095E+01 .24430E-01 68037E-02 .14864E-01

179795-F8 G7 .22941E+16 9934eE+01 16349(-01 19353E-01
11855f 01M0101 .18270E+15 .3901tE+01 .7e046t-02 .15268E-01 01.

i 132 .316650+16 . 716 4 4 E + 01 .12234E-01 .47389E-01 .31313E-01
7E133P .74481E+15 419 7t f + C 1 .12204E-01 .10651E-01 .11361E-01
! 133 45679E+17 .11428E+02 .16362E-01 .19632E-01 .16137E-01
TE134 .ti639E+16 .e6942E+01 46177E-02 23371E-01 .14796E-01
I 134 .20029E+16 .12364E+02 .26589E-01 .9158eE-01 .61066E-01
! 135 .13209E+17 .10399E+02 .13866E-01 43387E-L1 32602E-01
dA137P .79984E+14 .9785eE+01 0. 2d963E-01 .10292E-01
NE1?H .21235E+15 4e923E+01 .1C784E-01 .15704E-01 .13454E-01
CS13e .10224E+16 99134E+01 41771E-01 .68592E-01 .56328E-01
CS139 .10125F+15 . 3 3 6 30 E + 01 .20020E-01 .30177E-02 .10792E-01
BA139 .26205E+16 .10373E+02 .31687E-01 .15129E-02

47500c-01153115-01LA140 .81648E+17 .10564E+02 .20218E-01 .70467E-01 .

BA141 .31341E+15 .53561E+01 .16156E-01 .13078E-01 .14486E-01
LA141 .74145E+16 9617tE+01 .32731E-01 .12299E-02 .15635E-01
LA142 .28348E+16 95482E+01 .20086E-01 .66907E-01 .49155E-01
LA14s .200e0E+15 44783E+01 .13909E-01 .13057E-01 .13447t-01
CE143 .63625E+17 .10033E+02 .14358E-01 .79571E-02 .10884c-01
PR144 .50956E+15 9.072E+01 .39147E-01 .81326E-03 .18342E-0
PR146 .33968E+15 44C62E+01 .16813E-01 .15783E-01 .16254E-0

TCTAL .53913E+19 .28147E+03 .72710E+0J .79997E+00 .76665E+00

? .'i ,
'o

-

0 8 9 g
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TABLE XV (continued)

**0UTPUT TIME --- 1.157F+08-DAY 0. -H3LP 0. -MIN 1.000E+04-SEC

1 WATT ) ( 1/ 0 P . P J W E R 1 ( 1/TUTAL EMISSION ) UNKNOWN NUCL. CONTR.

BETA EMISSION 906019E+00 4491916-02 .264229E+00 .127346E-02
GAMMA EMI$$ ION .10042CE+01 .4976o7E-02 .292862E+00 .117149E-02

(8 ETA +GAPMA)ON
.191022E+01 947058E-02 .357090E+00 .121985E-02

TCTAL EMISSI .342e92E+01 .170031E-01 .100000E+01 .114361E-02

ELEMENI AN(N) C(N) CURIE B(N)/TOTB G(N)/TOTG BG(N)/TOTSG
KR &b .17071E+16 .31279E+01 .73569E-02 .36107E-01 .22471E-01
RB 88 .19906E+15 34918E+01 47671E-01 .13211E-01 .29556E-01
'R t9 .18998E+19 81490E+01 .30529E-01 .41533E-06 14480E-01
Y 90 .12016E+18 97552E+01 .54595E-01 .1165eE-04 .28272E-01
SR 91 .14853E+17 .81359E+01 .34905E-01 .32989m-01 .33898E-01
Y 91 .26839F+19 .99459E+01 .39428E-01 .15615E-03 .18783E-01
SR 92 .26011E+16 .49947E+C1 .65275E-02 .39307E-0 .23760E-01
Y 92 .602F0E+16 .88611E+01 .84243E-01 .13164E-0' 46877E-01

- Y 93 .17803E+17 .91726E+01 .70865E-01 .48436E-0 .36158E-01
U IR 95 3194PE+19 .10827E+02 85361E-02 .47029E-0a .28772E-01

NB 95 .175 72 E + 19 .10840E+02 .33509E-02 .48954E-01 .2732SE-01
IR 97 .28940E+17 .e8588E+01 .41551E-01 . 2392E-01 .26222
he 97 .21668E+16 93916E+01 .29106E-01 .36897E-01 .33203!0101
hB 97M .244etE+14 76438E+01 0 .33507E-01 .17614E-01
MO 99 .12581E+16 99162E+01 .25539E-01 99495E-02 .17343E-01
1 132 .31366F+16 .70967F+01 .22823E-01 94670E-01 .60593E-01
1 133 42745E+17 .10694E+02 .26836E-01 .37050E-01 .33154E-01
1 134 .60268E+15 .35775E+01 .14489E-01 .53445E-01 .34968E-01
1 135 .10163E+17 .80006F+01 .20093E-01 .75081E-01 .49000E-01
XE135 .18620F+17 .107d2E+02 .22447E-01 .154 E-01 .18750E-01
8A137M .79984E+14

.97857f++01 0. .3824 C-01 .20105E-01
PA 40 .61e67E+18 .10489c 02 .20049E-01 .1153u2-01 .155705-01
LA.40 .61633E+17 .10562E+02 .38070E-01 .14213E+00 .92775E-01
LA141 49882F+16 66050E+01 41472E-01 .16687E-02 .20548E-01
LA142 .96577E+15 .32529E+01 .le020E-01 .45969E-01 .32713E-01
CE143 .60562E+17 95501E+01 .25739E-01 .15275E-01 .20238E-01

.' ygs PR143 .62943F+16 .10050E*02 .21295E-01 0. .10100E-01
PR144 50939E+15 .92041E+01 73703E-01 .16396E-02 35e20E-01

''J PA145 .55790E+16 48549E+01 .2179 7 E -01 .44569E-03 .10573E-01
N

TOTAL .11334E+20 .23762E+03 .858J4E+00 .66108E+00 .85964E+00
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TABLE XV (continued)
.

**0UTPUT TIME --- 1.157E+08-DAY 0. -HOUR 0. -MIN 1.000E+05-SEC
( WATT I ( 1/0P. POWER I ( 1/ TOTAL EMISSION I UNKNOWN NUCL. C0%74

BETA EMISSION 450372E+00 .2232a8E-02 .256555E+00 .376243E-04
GAMPA EMISSION .51747eE+00 .25655CE-02 .294782E+00 .328462 -04
(BelA+ GAMMA) 9e 7849E +00 .479846E-02 .551337E+00 .350696 -04
TOTAL EMISSION .17554cE+01 .870331E-02 .10000GE+01 .322765 -04

ELEMENE A N ( .? ) C(N) CURIE B(NI/ TOTE G(N)/TOTG BG(N)/ TOT 8G
SR 89 .18729 +19 .60334E+01 .60545E-01 .79454E-06 .28174E-01
SD 90 46961 +21 97540E+01 .22886E-01 0. .10650E-01
Y 90 .12016 +18 .Q7550E+01 .11989E+00 .22623E-04 .55799E-01
SR 91 .23767E+16 .13129E+01 .11331E-01 .10330E-01 .10796E-01
Y 91 .26640E+19 .98722E+01 .78730E-01 .30077E-03 .36797E-01
Y 93 .32016E+16 .16496E+01 .25637E-01 .16903E-02 .12834E-01
2R 95 .31590E+19 .107062+02 .16980E-01 90238E-01 .56148E-01
N8 95 .17570E+19 .10830E+02 .67401E-02 94986E-01 53922E-01

- 2R 97 .10443E+17 .31966E+01 .30162E-01 .86770E-02 .18675E-01'
N8 97 .79497E+15 .34426E+01 .21464E-01 .262466-01 .24021g-01y
NB 97P .88338E+13 .27582E+01 0. .23462c-01 .12544:-01
MO 99 96763{+17 .76270E+01 .39M 6E-01 .14e50E-01 .26328E-01
Rb103 94133t+18 51869E+01 52313E-02 .30338E-01 .18655E-01
I 131 .16261E+18 43054E+01 .10814E-01 .19754E-01 .15594E-01
TE132 83905E+17 .55835E+01 49957E-02 .17778E-01 .11830

96940(-011 132 .25426E+16 .57526E+01 .37217E-01 .14092E+00 c-01
I 133 18635E+17

4 6 6 }) l E + 01
.25290E-01 .313(4E-01 .2 85 2 7E-01

XE133 26782E+16 .109 7E+C2 .15277E-01 .10253E-01 .12591E-01.

XE135 .56363E+16 .32303E+01 .13529E-01 .89619E-02 .110 8 7E -01
($137 .52533E+21 .10V.*E+02 .23745E-01 0. .11049E-01
PA137N .79978E+14 97851E+01 0. .74211E-01 .396782-01
0A140 .58471E+18 99133E+01 36119E-01 .21146E-01 .29044E-01
LA140 .80594E+17 10428E+02 .75611f-01 .27230E+00 .18078E+00
CE141 .14610E+19 97472E+01 .19428E-01 .11331E-01 .15099E-01
CE143 .35822E+17 .56488E+01 .30627E-01 .17533E-01 .23626E-01
PR143 .62088E+18 .99133E+01 42258'-01 0. .19664E-01c
PR144 .50610E+15 .91e0bt+01 14789E+00 .31737E-02 .70517E-01
TOTAL .10089E+22 .19366E+03 .92391E+00 .93785E+00 .93136E+00
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TABLE XV (continued)

**0UTPUT TIFE --- 1.157E+08-DAY 0. -HOUR 0. -MIN 1.003E+09-SEC

( WATT ) ( 1/ 0 P. P J d E R ) ( 1/ TOTAL EMISSIJN 3 UNKNOWN NJCL. CONTR.
BFTA EMIS' ION .397348E-01 .197000E-03 .313568E+00 .196255E-05
GAMPA FM15S10N .19516cE-01 967619E-04 .154018E+00 .*50314E-05
10 ETA +GAMPA) .592517E-01 .293762E-03 .467566E+00 .279939E-05
ICTAL EMISSION .126716E+00 .628252E-03 .100000E+01 .231804E-05

Ftr1ENT AN(N) C(N) CURIE 8(N)/TOTB G(N)/TOTG BG(N)/ TOT 5G
J 9J .21777E+21 45233E+01 .12029E+03 0, .80669E-01

90 55732E+17 45245E+01 .63024E+03 .27620E-03 .42274E+00
.C 99 23559E+25 .65704E+01 .86246t-01 0. .57837E-01
SB126M 51854E+13 65212E-01 .12756t-01 .2575'E-01 .17037E-01
CS137 .25355E+21 49924E+01 .12990E+03 0. .87113E-01
PA137M .38602E+14 .47226E+01 0. 94970E+00 .31262E+C0

TUTAL .23564E+25 .25419E+02 97944E+03 .97574E+00 .97822E+00

C'
e

**CUTPUT TIME --- 1.157E+0e-DAY 0. -HauR 0. -MIN 1 003E+10-SEC
( WATT I ( 1/0P. POWER I ( 1/ TOTAL EMISSION I UNKNOWN NUCL. CONTR.

BE7A EMISSIch 464593E-02 .230330E-04 .292335E+00 .163717E-04
GAMPA EMISSIDh 996970s-03 494284E-05 627321E-01 .862045E-04
(PETA +GAMPA) 564290F-02 .279767E-04 .355067E+00 .2 8 7096E -0 4
TOTAL EMIS$10N .158925E-01 .7e7927E-04 .100000E+01 .160346E-04

ELFMENT AN(N) C(N) CURIE B(N)/TOTB G(N)/TOTG 8G(N)/TOTBG
2R 93 37773E+25 .14666E+01 .35890E-01 0. .29549E-01

~#4 h6 93M .28345E+20 .13933E+01 0. .25180E+00 .44487E-01
TC 99 .23537F+25 .65643E+01 73694 +03 0. .60674E+00'y
SM126 .14316E+23 .e5044E-01 .75944 -02 .25178E-01 .1Q701E-01

NW Sel26 68090E+15 .11906E-01 .54376 -02 .18e99E+0c .3i866E-01
$B12dP 51752F+13 .e50445-01 .1C868E+03 .50317t+00 .17854E+00
CS135 .392e4E+25 .1014eE+01 .69829E-01 .60318E-03 .74065E-01s

.[[ TOTAL .10074E+26 .10622E+02 .98457E+03 .96973E+00 .98195E+C0
- a



TABLE XV (continued)

**CUTPUT TIPE --- 1.157E+02-DAY 0. -HOLR 0. -MIN 1.000E+11-SEC

( WATT I ( 1/ 0 P. PO N E R ) ( 1/ TOTAL EMISSION ) UNKNOWN NUCL. CONTR.

BETA EMISSION 455791E-02 .225975E-04 2923432+00 .166874E-04
GanMA MIS $10N 956154E-03 474048E-05 .613267E-01 .898830E-04
(BFTA+ GAMMA) .SS1407E-02 .273390E-04 .353666E+00 .293797E-04
TufAL EMISSION .155"12E-01 .77298 7E-04 .100000E+01 .183826E-04

ELEMEhT AN(h) C(N) CURIE etNI/TOTB G(NI/TOTG BGtND/TOTBG
FR 93 .37724E+25 .14647E+01 .36536E-01 0. 30201E-01
NB 93N .2P108E+20 .1391SF+01 0. .26221E+00 .45468E-01
TC 99 .23320E+25 .65037E+01 .74423E+00 0. .61518E+00
$N126 .14036E+23 .6337eE-01 .79895E-02 .25738E-01 .10737E-01
SP126 66756:+15 .11673E-01 .54341E-02 .19319E+00 .37992E-01
58126M .5073el+13 .6337tE-01 .10881E+03 .51437E+00 .17914E+00
CS135 .39250E+25 .10137E+01 .914NSF-01 .62839E-03 .75730E-01

$_
TOTAL .10043E+26 .10552E+02 99408E+00 .99614E+00 .99444E+00

**LUTPUT TIN? --- 1 157E+G8-car 0 -HOUk O. -HIN 1.003E+12-SEC
( WATT I ( 1/0P.PJdER I ( 1/ TOTAL EM15510N ) ONKNJWh NJCL. CONTR.

BETA EMISSION 414587E-02 .2C5547E-04 .292058E+00 .1834162-04
GA"MA EMISSI 827074E-03 410052i-05 .58.636E-01 .103901E-03
(bd(A+ GAMMA)ON 497295E-02 .246552t-04 .3S0321E+00 325713E-04
TOTAL EMISSION .141954E-01 .703787E-04 .100000E+01 .201854E-04

ELcNENT AN(N) C(N) CURIE B(N)/f3TE G(N)/TOTG BGihl/ TOT 8G
ZR 93 .37240E+25 .14459L+01 .39651E-01 0. .33057E-01
NB 93M 27747F+20 .13736F+01 0. .29924E+00 .49767E-01
TC 99 .21231E+25 .59269E+01 .74563E+00 0. .62162E+00
S8126 .54775E+15 95779E-02 49019E-02 .18326E+00 .34565E-01
58126M .41632E+13 .68414E-31 .98155E-01 48792E+30 .16298E+03
CS135 .38914E+25 .10051E+01 9 9 716 E-01 .72C24E-03 .632S2E-01
TOTAL 97405F+25 .9829 E+01 98805E+03 .97113E+00 .43524E+00

>
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TABLE XV (continued)

**CUTPUT TIPE --- 1.157E+08-DAY 0. -HOUR 0. -MIN 1.003E+13-SEC
( WATT I ( 1/0P. POWER I ( 1/ TOTAL EMISSION I UNKNOWN NUCL. CONTR.

BETA EMI?$10N .18136CE-02 .899158E-05 .286745E+00 419043E-04
GAMMA EMISSION .301231E-03 .149346g-05 .476271E-01 .285204E-03
(BETA + GAMMA) .211483E-02 .104850c-04 .334372E+00 765593E-04
TOTAL EMISSION .632478E-02 .313574E-04 .100000E+01 4527e7E-04

ELFMENT AN(N) C(N) CURIE B(N)/TOTB Gt1)/10TG BG(N)/TCT8G~

C 2R 93 .32723E+25 .12705t+01 .79650E-01 0. .683046-J1
NB 93P .24362i+20 12070E+01 0. 72195E+00 .10283E+00
TC 99 . P 3 9 5 6 E* 2 4 .23415E+C1 67338E+0J 0. .57747E+GO
$B126 .75 7 6 7 F + 14 .13249E-02 .15500E-02 .69599E-01 .11243E-01
SE126M .57586E+12 94632E-02 .31037E-01 .18531E+00 .53011E-01
C!135 .35707E+25 92224E+00 .20916E+00 .18146E-32 .17963E+00

TOTAL .76826E+25 .57520E+01 99478E+00 .97e67Et00 .99249E+00
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where

I m reactor power for time intersa; mo

t t (for m - 1)
-

m

m

i t + Tn (for m 2 2)m
-

n-1

N

m
m -- 1

F (t Tm) F(tm)- F (tm+Tm)np

I (t) - decay pow er after infinite irradiation [(MeV/s)/(fission /s)]

representing the reactor operating history by a histogram of N time in enals, with constant power P mo
ass:;ned to the time intersal m.

235U, 238U,and 239Pu, Equation (20) or (21)For the case of a misture of three fissionable nuclides
should be evaluated for each fissionable nuclide, changing Q, P (t), f(t), P m, and F(t) for eacho o
fissionable nuclide and then sum the results for the three fissionable nuclides.
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VI. CONCLUSIONS

Ihe nuclear data library of tission products has been resised including the new decay data in Nuclear
- Data Sheets including l'n7. Unknow n decay data for shot t-lis ed nutlides were estimated statistically. The

decay constant A was estimated using the correlation between A and Q salue. I! eta- and gamma-decay

energies were estimated from the Q salue by using the correlations between (Ep/Q) and O and between
(E /Q)and Q.y-

Ihe decay power of fission products was calculated by the summation methodl6 using the resised
nuclear data library ano compared with experimental values from recent decay power experiments at

6 7ORNI.4, l.ASl.5, IRT Corporation , and UCll . The following conclusions have been obtained from the
comparison of calculated and experimental decay pow ers and the sensitisity analysis:

(1) The present resision of the nuclear data hbrary improsed tie agreement betw een
calculated and experimental decay powers, especially at cooling tirces less than 10 s. The
calculated decay power agreed with recent exneriments within abou two sigmas of each
experiment.

(2, Compared with the decay power calculated using the ENDF/Il-It library 19, the present
calculation is larger by loro at cooling times less than 10 s for .he burst fission of 235y,
After 10 s, the present results agreed with ENDF/B-IV results within 4r . For the finiteo

irradiation (longer than 2 x 104 s), the two calcu;ations agreed within 2 3ro for cooling
time from I to 10' s.

(3) Decay power is sensitise to the estimation of unknown decay data for short-lised nuclides
at cool:ng times less than 102 s

,

(4) Accurate measurement of the decay energies of 96Y is recommended from the sensitisity
analysis of decay power. 96Y has a large contribution (up to 100 ) to the decay power of0

fission products at cooling times less than 103 s.

(5) Delayed neutron captured gammas could affect the rocasurement of decay power of
fission products at cooling times less than 103 s depending upon the mea.suring technique
and configuration.

Useful information can be obtained for the resision of the nuclear data library of fission products
through the comparison of calculated and experimenta! decay powers with the back-up of sensitivity
analysis of decay power to uncertaina of nuclear data of important nuclides. The present resision
showed reasonable agreement between calculated and experimental decay powers.

,j qq9
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APPENDIX A

COMPUTER PROGRAM STEB FOR CALCULATION
OF CORRECTION BETWEEN (Eg/Q) AND Q

Coniputer program STEllis used to calculate the correlation between (Ep/Q) and Q, where Ep is sensi-
ble beta-decay energy of the nucleus and Q is the total decay energy by the beta decay of the nucleus. The

method of calciilating the correlation between (Ep/Q) and Q from the given correlation between (Ey/Q)
and Q was shown in Section II. The correlations between (E Q) and Q and between (Ey/Q) and Q are
itsed to estimate unknown decay energies of short-lised nuclid

The FORTRAN listing and output data of the program STEll are show n in Tables A-1 and A-II, respec-
tisely. No input data are necessary for the prograin. The data for the correlation between (Ey/Q) and Q
are given in th( DATA STATEN1ENT in the program.
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TABLE A-II

OUTPUT DATA LISTING OF PROGRAM STEB
,

ATOMIC NO.= 40 .

NO c(NEV) (B/Q) MAX (B/Q) MIN (8/Q)AV ND OF DAT

1 :iS2881:8i :llilli:88 :llt!81:88 :1!1!82:88 !!81
! :118881:8i :!!lill:88 :!!stil:88 :!!!!8!:8 indl
5 .18000E+02 .33121E+00 .33516E+00 .33259E+0 2601
9 :! n881:8i :!!8811:88 : lit *1!:88 :l!!sti:88 it81
8 :1!8881:8i :!!88f1:88 :!!!!61:88 :!!!!:l:88 !!81

12 :li388!:8! :!!!!!!:88 :!!!!81:88 :l!8131:88 it81
12 .14500E+02 .32813E+00 .33292E+00 .32982E+00 2601
12 :138881:8! :lil831:88 :lll8hl:88 :lillil:88 1881
!! :1!!88!:8! :!!!!21:88 :!!!ill:88 :l!*ial:88 !!81
17 .12000E+02 .32493E+00 .33057E+00 .32694E+00 2601
18 :118881:8! :!!!!!!:88 :!! lil'88 :littil:88 !!81
if :188881:81 :!!!!!!:88 :l!"881:88 :l!!?hl:88 !!81
si :388881:81 :!!8!!!:88 :lilfil:88 :!!!!il:88 !!81
24 .85000E+01 .31767E+00 .32514E+00 .32040E+00 2601

!! :988881:81 :!12111:88 : lim il:88 :111391:8B 1881
il :288881:81 :!18281:88 :!!4 !l:88 :!1!!!l:88 !!81
29 .60000E+01 .30823E+00 .31787E+00 .31187E+00 2601

if :i88881:81 :18itll:88 :!!!!!!:88 :!8:291:88 !!81
!! :288881:81 :! S!?l:88 :!a8sil:88 :!?8!!!:88 i!81
34 .35000E+01 .28933E+00 30241E+00 .29456E+00 2601

!! :!88881:81 :!i1881:88 :!;lill:88 :lilI8!:88 !!81
!! :f?888!:81 :itiill:88 :!*l881:88 :!i!!!!:88 !!81
!! :48888!:8s :istift:88 :12188!:88 :113!81:88 !!81
41 .80000E+00 .22873E+00 .24186E+00 .23480E+00 2601
!! :l88881:88 :iMl:88 :isf881:88 :1!8181:88 it81
tt :288881:88 :lls281:88 :llilit:88 :i M221:88 i82
46 .30000E+00 .26180E+00 .26393E+00 .26298

tl :!88881:88 :lia!11:88 :i!!!!!:88 :1! E*g+ ! g06ete+0

28:1888[]:81:188331:88:129331:88:121821:[8i2
Sb651 .700L -01 .26690E+00 .27219E*00 .27029E+ 0

si :28888!:81 :!l!!!!:88 :!I*!!!:88 :llt!!!:88 !82
is :188881:81 :!!!331:88 :199241:88 :!!! Ail:88 182
it :188881:81 :!!*lil:88 :lL*tt!:88 :!!!811:88 182 ,
58 0 . O. O. O. 0
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COMPUTER PROGRAM RRR FOR CALCULATION OF RATIO
(Epav/Egmax)

BETWEEN AVERAGE AND MAXIMUM BETA-RAY ENERGIES FOR
ALLOWED BETA-DECAY TRANSITIONS

.

"- g D

'. ,)

ISS



APPENDIX B

COMPUTER PROGRAM RRR FOR CALCULATION OF RATIO
'

(Epav/Epmax)
BETWEEN AVERAGE AND MAXIMUM BETA-RAY ENERGIES FOR

ALLOWED BETA-DECAY TRANSITIONS.

Computer program RRR is used for calculating the ratio (EBav/E6 max) between average and the
maximum beta-ray energies for allowed transitions. The formulus is given

(E )
R(Z,W) = 1

(Epmax/

W
W dA

1=

Wg

(W - 1) dAg

W

FpW (W - W)2 dW
g

1=

o

(W - 1) F p W (W - W) dWg O
1

where

2[M (Z) - M (Z + 1)] c%'o =

2 2+m24)l/2W (c p c=

electron massm =

_

2-2(1 - y ) r(y + jy)2R gF (Z,W) = 2 (1 + Y ) e" V
-r(2yg + 1)- 2g

. .

1 - ( a Z) 2'y =
g

. _

,

, c s a
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,

I 7.29728 x 10n -

he

aZWy
-

cp

e - electron charge ,

electron kinetic momentum.p =

The I:ORTRAN listing and output data of the program RRR are given in Tables Il 1 and B-II, respec-
tisely. No input data are necessary for the program. Ratio R is calculated for every increment of five in

2 2atomic number Z for the fixed energy interval mc2<W g 40 mc ,13etween I and 1.1 mc , W is variedo
2 ~ bby each increment of 0.1 mc , and above 2 mc ,2 2by each increment of 0.01 mc , between 1.1and 2.0 rne

2by each incren'ent of me It is quite easy to modify the program RRR to calcuhte the ratio R for arbitrary
atomic number Z and the maximum beta-ray energy W w hen it is needed.o

,,

o

$
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A
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TABLE B-I (continued)
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SC 500 C0kIINUE
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TABLE B-II

OUTPUT DATA LISTING 0F PROGRAM RRR

~

ATCPIC NUPEER= 5

E hE R GY (M C* * 2 ) = 4.0CCCOE+01 E(PEV)= 1.9 9 2 81 E + C 1 R= 4.6780;E-01

,
E hE R GY t P C* *2 ) = 3. 9 C000E +01 E(MEV)= 1.94171E+01 R= 4.87508i-01
ENERGY (MC**2)= 3.8C000E+01 E(MEV)= 1.34061E+C1 R= 4. 8 719 4 E -01
E hE R GY t P C * *2 ) = 3.7C000E+01 E(MEV)= 1.8 39 51 E + C 1 R= 4. 8 68 6 3E -01
E NE R GY (PC* *2 ) = 3.60000E+01 E(MEV). 1.78842E+01 R= 4.86515F 01
t hE R GY (N C * *2 ) = 3. 5 C000E +01 E(MEV)= 1.73732E+Ci R= 4. 8 614 8 E- 01
E hE R C Y ( P C * * 2 ) = 3.40000E+01 E(MEV)= 1.68622E+C1 R= 4.85760F-01
E hE RGY t PC * *2 ) = 3.30000E+01 E(MEV)= 1.63512E+01 R= 4.85349F-01
EhE RGY tPC* *2 ) = 3.2C000E+0L E(MEV)= 1.58403E+C1 R= 4.84914F-01
E hE R GY t M C * *2 ) = 3.1C000E+01 E(MEV)= 1.5 329 3 E + C 1 R= 4.84452E-01
E hE R G Y ( P C * * 2 ) = 3.00000E+01 E(MEV)= 1.48183E+01 R= 4.83961E-01
thERGY(MC**2)= 2.9C000E+0i E(MEV)= 1.43073E+C1 R= 4.83438F-01
E hE R G Y ( M C * * 2 ) = 2.8C000E+01 E(MEV)= 1.37964E+C1 R= 4.82879E-01
E hE R GY t P C * *2 ) = 2.70000E+01 E(MEV)= 1.32854E+01 R= 4.82281F-01
EhE R GY (PC * *2 )= 2.6C000E+01 E(MEV)= 1.27744E+C1 R= 4.81639F-01
E NE R G Y ( M C * * 2 ) = 2.50000E+01 E(MEV)= 1.22634E+C1 R= 4.80949E-01
EhERGY(PC**2)= 2.4 0000 E +01 E(MEV)= 1.17524E+01 R= 4.80205E-01
EhERGY(NC**2)= 2.3C000E+01 E(MEV)= 1.12415E+C1 R= 4.79401E-01
ENERGY (MC642)= 2.2C000E+01 E(MEV)= 1.073CSE+C1 R= 4.78528E-01
E hE R GY t P C * *2 ) = 2.10000 E +01 E(MEV)= 1.02195E+01 R= 4.77578E-01
E hE RGY (P C * * 2 ) = 2.0C000E+01 E(MEV)= 9.70854E+CC R= 4.76539F-01

- E NE R G Y ( M C * 021 = 1.90000E+01 E(MEV)= 9.19757E+CC R= 4.75399E-01
E hE R G Y t P C * * 2 ) = 1.80000E+01 E(MEV)= 8.68659E+00 R= 4. 7 4144 E -01
E hE R 0Y t PC * *2 ) = 1.7C000E+01 E(MEV)= 0.17562E+00 R= 4.72752E-01
EbERGY(MC**2)= 1.6C000E+01 E(MEV)= 7.66464E+CC R= 4.71203E-01
E NE R G Y ( P C * * 2 ) = 1.50000E+01 E(MEV)= 7.15 3 6 6 E + 0 0 R= 4.69468E-01
E hE R G Y ' P C * * 2 ) . 1.4C000E+01 E(MEV)= 6.64269E+C0 R= 4.67510F-01
EhEOGY MC**2)= 1.3C000E+01 E(MEV)= 6.13171E+CC R= 4.65284E-01
E Ni R G Y ! P C * * 2 ) = 1.2 0000 E +01 E(MEV)= 5.6 2074E + 00 R= 4.62733F-01
E hE R GY (M C * *2 ) = 1.1C000F+01 E(MEV)= 5.10976E+CC R= 4.59779E-01
E hE RGY (M C * *2 ) = 1.0C000E+01 E(MEV)= 4.5 98 78 E+ CC R= 4.56119E-01
E NE R GY (MC * *2 J = 9.0C000E +00 E(MEV). 4.0 8 7 81 E + 0 0 R= 4.52214F-01
EhERGY(PC**2)= 8.0C000E+00 E(MEV)= 3.5 768 3 E + 0 C R= 4.47264E-01
E NE RGY (N C * *2 ) = 7.0C000E+00 E(MEV)= 3.06586E+CC R= 4.41184F-01
E NE R G Y ( P C * * 2 ) = 6.00000 E +00 E(MEV)= 2.55488E+00 R= 4.33540E-01
EhERGY(PC**2)= 5.0C000E+00 E(MEV)= 2.04390E+CC R= 4.23646F-01
EhERGY(MC**2)= 4.0C000E+00 E(MEV)= 1.53293E+CC R= 4.10348E-01
E hE R G Y t P C * * 2 ) = 3.0C000E+00 E(MEV)= 1.02195E+00 R= 3.91503E-01
E hE RGY t M C * * 2 ) = 2.0 C000E +00 E(MEV)= 5.10976E-C1 Ra 3.62129E-01
E NE R G Y ( P C * * 21 = 1.90000E+00 E(MEV)= 4.5 98 78 E-C 1 R= 3.58430F-01
E hE R G Y t M C * * 2 ) = 1.8C000E+00 E(MEV)= 4.0 8 78t E-01 R= 3.54256E-01
EhERGY(PC**2)= 1.7C000E+00 E(MEV)= 3.5 768 3 E-C 1 R= 3.49758F-01
E NE R GY (M C* *2 ) = 1.6C000E+00 E(MEV)= 3.06586E-C1 R= 3.44866E-01
E NE R G Y t P C o * 2 ) = 1.5 0000E +00 E(MEV)= 2.5 54 8 S E-01 R= 3.39474E-01
t hE R GY (PC * *2 1.40000E+00 E(MEV)= 2.04390E-C1 R= 3.33408E-01=

E NE RGY t M C * *2 # = 1.3C000E+00 E(MEV)= 1.5 329 3 E-C 1 R= 3.2633RE-01
E hE R GY (P C * * 2 ) = 1.20000E+00 E(MEV)= 1.02195E-01 R= 3.17534E-01
EhERGY(PC**2)= 1.1C000E+00 E(PEV)= 5 .10 9 76 E- C 2 R= 3.04858E-01
E hE R GY ( P C * *2 ) = 1.09000E400 E(MEV)= 4.59878E-C2 R= 3.03167E-01.

E NE R G Y ( P C * * 2 ) = 1.08000E+00 E(MEV)= 4.0 8 7 81 E-0 2 R= 3.01357E-01
E hE RGY (PC * *2 )= 1.07000E+00 E(MEV)= 3.57683E-C2 R= 2.99416E-01
E hE RGY (P C* *2 )= 1.0t000E+00 E(MEV)= 3.06566E-C2 R= 2.97338E-01

. E hE R G Y ( P C * * 2 ) = 1.0 5000E +00 E(MEV)= 2.55488E-02 R= 2.951400-01
E NE R GY ( P C * *2 ) = 1.04000F+00 E(PEV)= 2.04390E-02 R= 2.92912E-01
E hE R GY (M C * * 2 ) = 1.0 3000 F +00 E(MEV), 1.5 3 29 3 E-C 2 R= 2.90990E-01
E NE R G Y ( P C * * 2 ) = 1.02000 C +00 E(MEV)= 1.02195E-02 R= 2.90758E-01
E NE R GY (PC* *2 ) = 1.01000E+00 F(PEV)= 5.10976E-C3

)' ,) /= 3.00859F-01
R=

fl0C&59E-01EhE R GY t P C * * 2 ) = 1.0C000E+00 E(MEV)= 0. .

< j u
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TABLE B-II (Continued)

ATCPIC NUF8ER= 10
,

EhERGY(PC**2)= 4.0C000E+01 E(MEV)= 1.99281E+01 R= 4.87405E-01
EhERGY(PC**2)= 3.9C000E+01 E(MEV)= 1.94171E+C1 R= 4.87103F-01
E hE R GY t P C * * 2 ) = 3.8C000E+01 E(MEV)= 1.8 90 61 E + 01 R= 4.86785F-01 .

ENERGY (PC**2)= 3. 7 C000 E +01 E(MEV)= 1. 8 39 51 E + C 1 1= 4.86450E-01
E hE RGY t M C * *2 ) = 3.6C000E+01 E(MEV)= 1.78842E+C1 R= 4.86098E-01
E NE R C Y t P C * * 2 ) = 3. 5 C000 E +01 E(MEV)= 1.73732E+01 R= 4.85726E-01
ENERGY (PC**2)= 3 4C000E*01 E(MEV)= 1.68622E+C1 R= 4.85333E-01
E hE RGY (P C * *2 )= 3.3C000E+01 E(MEV)= 1.6 3 512 E + C 1 R= 4.84917E-01
E hE R G Y ( P C * *2 ) = 3.2C000E +01 E(MEV)= 1.5 840 3 E + 01 R= 4.84476E-01
E NE R GY (P C * *2 ) = 3.10000E+01 E(MEV)= 1.53293E+C1 R= 4.84007E-01
E hE RGY (P C * *2 ) = 3.0C000E+01 E(MEV)= 1.48183E+C1 R= 4.83509E-01
E bE R G Y ( P C * * 2 ) = 2.9 C000E +01 E(MEV)= 1.4 30 73 E + 01 R= 4.82978E-01
E hE R GY t M C * *21 = 2.8 C000E +01 E(MEV)= 1.37964E+01 R= 4.82410E-01
EhERGY(MC**2)= 2.7C000E+01 E(MEV)= 1.32854E+C1 R= 4. 818 02 E-01
E hE R G Y (P C * *2 ) = 2.6 C0 00E +01 E(MEV)= l e 2 7 744 E +01 R= 4.81150E-01
EhERGY(PC**2)= 2.5C00CE+01 E(MEV)= 1.22634E+C1 R= 4.80443F-01
t hE RGY (P C * *2 ) = 2.4C000E+01 E(MEV)= 1.17524E+C1 R= 4. 79691 E- 01
E hE R GY (P C * * 2 ) = 2.3C000E+01 E(MEV)= 1.12415E+01 R= 4.78871E-01
E hE R C Y t PC * *2 ) = 2.2C000E+01 E(MEV). 1.)7305E+C1 R= 4.77981F-01
EhERGY(PC**2)= 2.1C000E+01 E(MEV)= 1.02195E+C1 R= 4.77012F-01
E NE R G Y ( P C * * 2 ) = 2.0C000E+01 E(MEV)= 9.70854E+C0 R= 4.75951E-01
EbERGY(MC+*2)= 1.9C000E+01 E(MEV)= 9.19757E+CC R= 4.747A6F-01
EhERGYtMC**2)= 1.8 C000E +01 E(MEV)= 8.68659E+CC R= 4.73501E-01
E hE R G Y ( P C * * 2 ) = 1. 7 C000 E +01 E(MEV)= 8.17 5 6 2 E + 0 0 R= 4.72076E-01
EhERGY(PC**2)= 1.6C000E+01 E(PEV)= 7.66464E+C0 Re 4.70487F-01
E hE RGY (P C * *2 ) = 1.5C000E+01 E(MEV)= 7.1536GE+CC R= 4.6870'.E-01
E hE R G Y ( P C * * 2 ) = 1.4C000E+01 E(MEV)= 6.64269E+00 R= 4.666R4E-01

,

EhERGY(PC**2)= L.3C000E+01 E(MEV)= 6.13171E+CC R= 4.64395F-01
E NE R GY (P C* *2 ) = 1.2C000E+01 E(MEV)= 5.62074E+CC R= 4.61759F-01
EhERGY(PC**2)= 1.10000E+01 E(MEV)= 5.109 76E + 0 0 R= (.58700E-01
ENERGY (PC**2)= 1.0C000E+01 E(MEV)= 4.5 98 78 E + ;0 R= 4.55107F-01
E hE RGY (P C* *2 )= 9.0 C000 E +00 E(MEV)= 4.087CIE+CC R= 4.5C8?9E-01
~ NE R G Y ( P C * * 2 ) = 8.00000E+00 E(MEV). 3.5 7683 E + 00 R= 4.45652E-01
5 .iE R G Y ( P C * * 2 ) = 7.0C000F+00 E(MEV)= 3.06586E+CC R= 4 39?61F-01
ENERGY (PC**2)= 6.0C000E+00 E(MEV)= 2.55488E+CC R= 4. 31176 E-01
E hE R G Y (P C * *2 ) = 5.00000E+00 E(MEV)= 2.04390E+00 R= 4.20631E-01
E hE R GY (P C + 42 ) = 4.0C000E+00 E(MEV)= 1.5 3 29 3 E + C C R= 4.06301F-01
t hE R Gi ( P C * * 2 ) = 3.0CCCOE+00 E(MEV)= 1.02195E+CC R= 3.85660E-01
E hE R C Y t P C * * 2 ) = 2.0C000E +00 E(MEV)- 5 . ' 0 9 76 E-01 R= 3.52757F-01
ENERGY (MC**2)= 1.9C000E+00 E(MEV)= 4.596NE-C1 R= 3.48256F-01
E bE R GY (M C * *2 ) = 1.8C000E+00 E(MEV)= 4. 0 8 781 t 41 R= 3.43408E-0)
E ht R G Y ( M C * *2 ) = 1.7C000E+00 E(MEV)= 3.5 76 8 3 E-01 R= 3.38151E-01
t hE R GY (P C * *2 ) = 1.6C000E+CC E(MEV)= 3.06586E-C1 R= 3.32400E-01
E NE R GY ( M C * *2 ) = 1. 5 C0 COE +00 E(MEV)= 2.55488E-C1 R= 3.26033E-01
E hE R G Y (P C * *2 ) . 1.4C000E+00 E(MEV)= 2.04390E-01 R= 3.18865E-01
ENEPGY(PC**2)= t.3C0COE+00 E(MEV)= 1.5 329 3 E-01 R= 3.10604F-01
EhERGY(PC**2)= 1.2C000E+00 E(MEV)= 1.02195E-C1 R= 3. C 07 9 8 F- 01
c NE R GY (P C * * 2 ) = 1.10000E+00 E (ME V)= 5.10976E-02 R= 2.89401E-01
t hE R GY ( PC * *2 ) = 1.09000E+00 E(PEV)= 4.5 9 8 78 E-C 2 R= 2.88361E-01
E hE R GY (PC * *21 = 1.08000E+00 E(PEV)= 4.08781E-C2 Rs 2.8745tE-01
E hE R GY t P C o *2 )= 1.0 70 00 E +00 E(MEV)= 3.57683E-02 R= 2.86772F-01
t hE R GY ( P C * * 2 ) = 1.0e0COE+00 E(MEV)= 3.06586E-C2 R= 2.86490E-01
E NE R G Y ( P C * * 2 ) = 1.05000E+00 E(MFV)= 2.55488E-C2 R= 2.86910E-01
E hE R C Y (P C * *2 ) = 1.0 40 C0 E +00 E(MEV)= 2.04390E-02 R= 2.86765F-01
EbERGYtPC**2)= 1. 0 3000 E +00 E(MEV)= 1.5 329 3 E-C 2 a= 2.93610r-01

^E hE RGY (M C * *2 ) = 1.02000E+00 E(MEV)= 1.02195E-C2 E. 3.06390E-01 s

E NE R G Y f f C * * 2 ) = 1. 010 00 E + 00 E(MEV)- 5.10976E-03 R= 3.51723E-01 ,

EhEkCY(PC**2)= 1.0C000E+00 E(PEV)= 0. R= 3.517?3r-01

/
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TABLE B-II (continued)

AT CPI C NOPBE:= 15.

E NE R GY t MC++2 ) = 4.0C000E+01 E(MEV)= 1.99281E+C1 R= 4.86780E-01
E NE RGY (M C * *2 ) = 3.9 C000 E +01 E(MEV)= 1.9 4171 E + 01 R= 4.86475E-01
EhERGY(NC**2)= 3.8C000E+01 E(MEVi= 1.89061E+C1 R= 4.86153E-01
ENERGY (PC**2)= 3.7C000E+01 E(MEV)= 1.83951E+01 R= 4.85815E-01
E hE R GY (P C * * 2 ) = 3.6 C000E +01 E(MEV)= 1.78842E+01 R= 4.85458E-01
E hE R GY ( P C * *2 ) = 3.50000E+01 E(MEVi= 1.73732E+C1 R= 4.85082E-01
E hE R GY (P C * *2 ) = 3.40000E+01 E(MEV)= 1.68622E+01 R= 4.84684E-01
E hE RGY t PC * *2 )= 3.3C000E+01 E(MEV)= 1.6 3 512 E + C 1 R= 4.84263E-01
EhERGY(MC**2)= 3.2C000E+01 E(MEVi= 1.58403E+C1 R= 4.83816E-01
E hE R G Y ( P C * * 2 ) = 3.10000E+01 E(MEV)= 1.53293E+01 R= 4.83342E-01
E hE R G Y ( M C * *2 ) = 3.0C000E+01 E(MEV)= 1.48183E+C1 R= 4. 8 28 3 7E-01
E NE RGY (M C * *2 ) = 2.9 C000E +01 E(MEV)= 1.43073E+C1 R= 4.82298E-01
E hE R G Y ( P C * * 2 ) = 2.8 C000 E +01 E(MEV)= 1.37964E+01 R= 4.81722E-01
E hE R GY (M C * *2 ) = 2.7C000E+01 E(MEV)= 1.32854E+Cl R= 4.81106E-01
EhE R GY (P C * *2 ) = 2.6C000E+01 E(MEV)= 1.27744E+C1 R= 4.80443E-01
E NE R G Y ( P C * * 2 ) = 2.50000E+01 E(MEV)= 1.22634E+01 R= 4.79730E-01
ENERGY (PC**2)= 2.4C000E+01 E(MEV)= 1.175 2 4 E + C 1 R= 4.78960E-01
E NE R G Y ( P C * * 2 ) = 2.3 C000 E +01 E(MEV)= 1. ' 15E+C1 R= 4.78127E-01
E NE R G Y ( P C * * 2 ) = 2.2 0000E +01 E(MEV)= 1.L/305E+01 R= 4. 7 72 21 E-01
EhERGY(PC**2)= 2.1 C0 00 E +01 E(MEV)= 1.02195E+C1 R= 4.76233E-01
EhERGY(MC+*2)= 2.0C000E+01 E(MEV)= 9.70854E+CC R= 4.75152E-01
E hE R G Y ( P C * * 2 ) = 1.90000E*01 E(MEV)= 9.19757E+00 R= 4.73963E-01
E hE R GY ( PC * *2 ) = 1.SC000E+01 E(MEV)= 8.68659E+CC R= 4.72651E-01
E hF R CY (N C * *2 )= 1. 7' 100 E +01 E(MEV)= 8.17562E+CC R= 4.71194E-01
E NE R G Y ( P C * * 2 ) = 1.6 100E +01 E(MEV)= 7.66464E+00 R= 4.69567E-01

. EhhRGY(MC**2)= 1.5tJ00E*01 E(MEV)= 7.15366E+00 R= 4.67740E-01
E hE R GY (M C* *2 ) = 1. 4 0100 E +01 E(PEv)= 6.64269E+CC R= 4.65672E-01
E NE R G Y ( P C * * 2 ) = 1.30t00E+01 E(MEV)= 6.13171 E + 0 0 R= 4.63314E-01
EhERGY(PC**2)= 1.2C000E+01 E(MEV)= 5.62074E+C0 R= 4.6C600E-01
EhERGY(MC**2)= 1.1C000E+01 Ef"EV)= 5.10976E+CC R= 4.57444E-01
E hE R G Y ( M C * * 2 ) = 1.0 0000E +01 E t iid V ) = 4.5 98 78E + CG R= 4.53728E-01
EhE RGY (PC* *2 ) = 9.0 C000E +0C E(MEV)= 4.08781E+C0 R= 4.49291E-01
E hE RGY (M C * *2 ) = S.0C000E+00 E(MEU!= .5 76t 3h. CC R= 4. 4 39 04 E- 01
E NE R G Y ( P C * * 2 ) = 7.00000E*00 E(MEV,= 3.0656 E+00 R= 4. 3 72 2 8 E-01
E hE R G Y ( P C * *2 ) = 6.0C000E+00 E(MEV)= 2.55488E+CC R= 4.28744F-01
ENERGY (MC**2)= 5.0C0COE+00 E(MEV)= 2.04390E+CC R= 4.17611E-01
E NE R G Y ( P C * * 2 ) = 4.00000E +00 E(MEV)= 1.53293E+00 R= 4.02372E-01
E NE R G Y ( P C * * 2 ) = 3.00000E+00 E(MEV)= 1.02195E+00 R= 3.80218E-01
E hE RGY ( PC * * 2 ) = 2.0C000E+00 EIMEV)= 5 .109 76 E- 01 R= 3.44590E-01
E hE RGY ( M C * *2 ) = 1.9C000E+00 C(MEV)= 4.59878E-C1 R= 3. 39719 E- 01
E hE R C Y ( P C o * 2 ) = 1. 8 C0 00E +00 E(MEV)= 4.0 8 7o 1 E-01 R= 3.34489E-01
EhERGY(MC**2)= 1. 7C000E +00 E(MEV)= 3.5 7o8 3 E-01 R= 3.28846E-01
EhE RGY tMC* *2 ) = 1.6C000E+00 E(MEV)= 3.0 6: 86 E-01 R= 3.22724F-O'
F NE R G Y ( P C * * 2 ) = 1.5 0000 E +00 E(MEV)= 2.55(88E-01 R= 3.16039E-01
EhERGY(PC**2)= 1 40000E+00 E(NEV)= 2.04370E-01 R= 3.08698E-01
thERGY(PC**2)= 1.3C000E+03 E(MEV)= 1.5 32 3 E-C 1 R= 3.CC631E-01
E hE RGY (PC * *2 )= 1.20000E+00 E(MEV)= 1.02795E-01 R= 2.92054E-01
EhERGYtPC**2)= 1.10000E*00 E(MEV)= 5.10 J 76 E-C 2 R= 2.85939F-01
E NE R G Y ( M C * * 2 ) = 1.0 9000 E +00 E(MEVl- w.: 9 8 78 E- C 2 R= 2.86107E-01

- E hE RGY (PC * *2 ) = 1.0E000E+00 E(MEV)= 4.0 8 7 81 E-0 2 R= 2.86699E-01
EhERGYtMC**2)= 1. 0 70 00 E +00 E(MEV)= 3.5 768 3 E-C 2 R= 2. 8 79 8 7 E-01
EhERGYtMC**2)= 1.0 E0 00E +00 E(MEV)= 3.06586E-C2 R= 2.9CO36F-01
E hE R G Y ( P C 4 8 2 ) = 1.0 5000 E +00 E(MEV)= 2.5 54 88 E-02 R= 2.93745E-01
E hE R GY (PC * *2 ) = 1.04000E+00 E(MEV)= 2.04?90E-C2 R= 3.0C232F-01
E hE R G Y t P C * * 2 ) = 1.0 3000 E +00 E(MEV)= 1. 2 3 ? 9 3 E- C 2 R= 3.12325E-01
E NE R G Y ( P C * * 2 ) = 1.02000E+00 E(MEV)= 1.02195E-02 R= 3.38451E-01
EhERGYtMC**2)= 1.01000E+00 E(MEV)= 5.10976E-C3 R= 4.20357F-01
ENE RGY (MC * *2 ) = 1.0C000E+00 E(MEVI= 0. R= 4.2C357E-01
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TABLE B-II (continued)
- ._ _

ATCPIC h0P8ER= 20 .

E hE RGY t PC * *2 ) = 4 0C000E+01 E(MEV)= 1.99281E+01 R= s.b5928E-01
EhERGYtPC**2)= 3.9C000E+01 E(MEV)= 1.94171E+C1 R= 4.85619E-01
E hE R G Y ( P C * * 2 ) = 3. 8 00 00 E +01 E(MEV)= 1.89061E+01 R= 4.85294E-01
ENERGY (MC**2)= 3.7C000E+01 E(MEV)= 1.83951E*C1 R= 4.84953E-01
E hE R GY (M C* *2 ) = 3.6C000E+01 E(MEV)= 1.78842E+C1 R= 4.84592E-01
E NE R G Y ( P C * * 2 ) = 3.50000E+01 E(MEV)= 1.7 3 732 E +01 R= 4.84212E-01
EhERGYtPC**2)= 3.4C000E+01 E(MEV)= 1.68622E+C1 R= 4.83809E-01
EhERGYtMC**2)= 3.3C000E+01 E(MEV)= 1.6 3 512 E + C 1 R= 4.83383E-01
E NE R GY (PC* *2 )= 3.20000E+01 E(MEV)= 1.5 84 03 E + 01 R= 4.82931E-01
EhERGY(PC**2)= 3.1 C000 E +01 E(MEV)= 1.53293E+01 R= 4.82451F-01
E hE RGY (P C * *2 )= 3.0C000E+01 E(MEV)= 1.48183E+C1 R= 4. 819 4 0 E - 01
ENERGY (PC**2)= 2.90000E*01 E(MEV)= 1.4 30 73 E + 01 R= 4.81394E-01
E hE RGY t PC* *2 )= 2.8C000E+01 E(MEV)= 1.37964E+C1 Re 4.80810E-01
E hE R G Y t P C * * 2 ) = 2.7C000E+01 E(MEV)= 1.32854E+C1 R= 4.80185E-01
E NE R G Y t P C * * 2 ) = 2.60000E*01 E(MEV)= 1.2 7 74 4 E + 01 R= 4.79513E-01
EhERGY(MC**2)= 2.5C000E+01 E(MEV)= 1.22634E+C1 R= 4.78790F-01
E hE R GY t P C * *2 ) = 2.4C000E401 E(MEV)= 1.17 5 2 4 E + C 1 R= 4.78008E-01
E bE R G Y ( P C o * 21 = 2. 3 00 00 E +01 E(MEV)= 1.12415E+01 R= 4.77161E-01
E NE R G Y (PC * *2 ) = 2.20000E+01 E(MEV)= 1.07305E+01 R= 4.76241E-01
EhERGYtPC**2)= 2.1C000E+01 E(MEV)= 1.02195E'C1 R= 4.75236E-01
E NE R G Y t P C * * 2 ) = 2.0C000E+01 E(MEV)= 9.70854L+C0 R= . 74136E-01
EhERCY(PC**2)= 1.90000E+01 E(MEV)= 19757E+C0 R= 4. 7 29 2 5 E-01
E hE R G Y ( M C * * 2 ) = 1.80000E+01 E(MEV)= 6.68659E+CC R= 4.71587E-01
EhERGYtPCo*2)= 1.7C000E401 E(MEV)= 8.175 62 E + 0 0 R= 4.70101E-01
E hE R GY (PC * *2 )= 1.6C000E+01 E(MEV)= 7.6 6 464 E + C C R= 4.68440E-01
E hE kGY (PC * *2 ) = 1.5C000E+01 E(MEV)= 7.15366E+CC (= 4. 6 65 71 E- 01
EhERGY(PC**2!= 1.40000E+01 E(MEV)= 6.64269E+C0 R= 4.64455E-01

.

E hE RGY t PC * *2 )= 1.3C000E+01 E(MEV)= 6.13171E+CC R= 4.62038F-01
EhERGYtPC**2)= 1.2C000E+v1 E(MEV)= 5.62C74E+CC R= 4.59252E-01
E hE R G ' ( P C * * 2 ) = 1.10000 E +01 E(MEV). 5 .10 9 7 6 E + 0 0 R= 4.56006F-01
EhEEGi(PC**2)= 1.0C000E+01 E(MEV)= 4.5 9 8 78 E + C C R= 4.52178F-01
E hF RGY (P C * *2 ) = 9.0C000E+00 E(MEV)= 4.08781E+CC R= 4.47597E-01
E hE R G Y t P C + * 2 ) = 8.00000E +00 E(MEV)= 3.5 7683E +CC R= 4.42020E-01
EhERGYsFC**2)= 7.0 C000 E +00 E(PrV)= 3.06586E+CC R= 4.35099F-01
EhERGY(PC**2)= 6.0C000E+00 E(MEV)= 2.55488E+CC R= 4.26250F-01
E NE RGY (PC * *2 ) = 5.00000E +00 E(MEV)= 2.04390E+00 R= 4.14607E-01
E%E R G) (MC * *2 ) = 4.0C0COE+00 E(MEV)= 1.5 329 3 E + C C R= 3.98602F-01
E t F LGY (PC * *2 ) = 3.0C000E+00 E(MEV)= 1.02195E+CC R= 3. 7 52 5 5 F-01
E NE R G Y ( P C * * 2 ) = 2.0C000E +00 E(MEV)= 5 .10 9 7 6 E- 01 R= 3.37892E-01
E hE RGY (P C * *2 ) = 1.9C000E+00 E(PEV)= 4.5 98 78 E-C 1 R= 3.32858E-01
E hE RGY (PC * *2 ) = 1.8C000E+00 E(MEV)= 4.08781E-C1 R= 3.27492F-01
E hE R G Y ( P C * * 2 ) = 1.7 C0 00 E +00 E(MEV)= 3.5 7o 8 3 E-01 R= 3.21760E-01
t hE RGY (PC * *2 ) = 1.6C0COE+00 E(MEV)= 3.06586E-C1 R= 3.15630E-01
E hE R GY (P C * *2 ) = 1.50000E+00 E(MEV)= 2.5 5 4 88 E-C 1 R= 3.09083E-01
E hE R G Y ( P C * * 2 ) = 1.4 0000E +00 E(MEV)= 2.04390E-01 R= 3.02143E-01
ENERGY (PC**2)= 1.3C000E+00 E(MEV)= 1.5 3 29 3 E-C 1 R= 2.95003E-01
EhERGYtPC**21= 1.2C000E+00 E(MEV)= 1.0219tE-C1 R= 2.88580E-01
E hE R G Y (P C + 42 ) = 1.10000E+00 E(MEV)= 5.10976E-02 R= 2.88670E-01
EhERGYtPC**2)= 1.040COE+00 E(PEV)= 4.5 98 78 E-C2 R= 2.90095E-01
E hE RCY t P C* *2 )= 1.0 E000 E +00 E(MEV)= 4.08781E-C2 R= 2 . 9 219 5 F - 01 -

E NE R G Y t P C * * 2 ) = 1.07000E+00 E(MEV)= 3.5 768 3E-02 R= 2.95269E-01
E nE R C Y (P C * *2 ) = 1.06000f+00 E(PEV)= 3.06586E-C2 R= 2.99913E-01
E hE R G Y (P C * *2 ) . 1. 0 = 0 00 E +0 0 EfMEV)= 2.5 5 488 E-C 2 R= 3.06713E-01 ,

E hE R G Y ( P C * * 2 ) = 1.0 4000 E +00 E(MEV)= 2.04390E-02 R= 3.17730E-01 '*.

ENERCY(PC**2)= 1.03000E+00 t(PEV)= 1.5 329 3 E-C 2 R= 3. 3 69 9 0 E -01 r
E hE RGY (P C * *2 )= 1.0 20 00 E +0 0 E(MEV)= 1.02195E-C2 R= 3.76705F-01
E hE RG Y t P C * *2 ) = 1 010CC E + 00 E(MEV)= 5.10 9 76 E-C 3 R= 4. 9 7 8 6 8 E -01 A

'-t hE R G Y ( P C * *2 ) = 1 0C0C0F+00 E(PEV)= 0. R= 4.97968F-01
tw
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TABLE B-II (continued)

ATCPIC hlPEER= 25*

E NE R GY (M C * *2 ) = 4.0COCOE+01 E(MEV)= 1.99281E+01 R= 4.84842E-01
*

E hE R G Y t P C * *21 = 3.9 0000 E +01 E(MEV)= 1.94171E+C1 R= 4.84530E-01
E hE RGY (P C * *2 ) = 3.80000E+01 E(MEV)= 1.89061E+C1 R= 4.84202E-01
EhERGYtPC**2)= 3. 7 0000E +01 E(MEV). 1.83951E+01 R= 4.83857E-01
EhERGYIPC++2)= 3.6C000E+01 E(MEV)= 1.78842E+C1 R= 4.83493E-01
EhERGY(PC**2)= 3.5C000E+01 E(MEV)= 1.73732E+C1 R= 4.83109E-01
E NE R G Y ( M C * * 2 ) = 3.4C000E+01 E(MEV)= 1.68622E+01 R= 4.82702E-01
EhERGY(PC**2)= 3.3C000E+01 E(MEV)= 1.63512E+C1 R= 4.82271E-01
EhE RGY (M C * *2 ) = 3.2C000E+01 E(MEV)= 1.58403E+C1 R= 4.81814E-01
EhERGYtPC**2)= 3.10000E+01 E(MEV)= 1.53293E+01 R= 4.81329E-01
EhERGY(PC**2)= 3.0C000E+01 E(MEV)= 1.48183E+C1 R= 4.8C8115-01
E hE R GY (MC * *2 ) = 2.9C000E*01 E(MEV)= 1.43073E+C1 R= 4.80259E-01
E hE R G Y (PC * *2 ) = 2.8C000E+01 E(MEV)= 1.37964E+01 R= 4.79668F-01
EhERGY(MC**2)= 2.7C000E+01 E(MEV)= 1.32854E+C1 R= 4.79035F-01
EhERGY(PC**2)= 2.6C000E+01 E(MEV)= 1.27744E+01 R= 4.78354E-01
E NE R G Y ( P C * * 2 ) = 2.50000E+01 E(MEV)= 1.22634E+01 R= 4.77621E-01
ENERGY (PC**2)= 2.4C000E+01 E(MEV)= 1.17524E+C1 R= 4 76828E-01
E hE R GY ( M C * *2 ) = 2.3C000E+01 E(MEV)= 1.12415E+C1 R= 4.75969E-01
EhERGY FC**2)= 2.20000E+01 E(MEV)= 1.07305E+01 R= 4.75034E-01
EhERGY(P(**2)= 2.1C000E+01 E(MEV)= 1.02195E+C1 R= 4.74014E-01
E NE RGY (PC* *2 )= 2.0 C000 E +0! E(MEV)= 9.70854E+CC Rr 4.72896E-01
E NE R G Y ( P C * * 2 ) = 1.90000E401 E(MEV)= 9.19757E+00 R= 4.71665E-01
EhERGYtPC**21= 1.8C000E+01 EIMEV)= 8.68659E+CC 1= 4.70304F-01
E hE R GY t P C * *2 ) = 1.1C000E+01 E4MEV)= 8.17562E+CL R= *.68790E-01
E NE R G Y ( P C * ; 2 ) = 1.60000E+01 c(MEV)= 7.66464E+00 R= 4.67007E-01
ENERGYtPC**2)= 1.5C00CE*01 F(MEV)= 7.15366E+CC R= 4 65191E-01

-

E hE R G 'c ( M C * * 2 ) = 1.4C000E+01 c(MEV)= 6.64269E+CC R= 4.63030E-01
E SE R G Y t P C 3 8 2 ) = 1.30000E+01 E(MEV)= 6.13171 E + 0 0 R= 4.60560E-01
EhERGY(PC**21= 1.2C000E+01 E(MEV)= 5.62074E+CC R= 4.57708E-01
EhERGY(MC**2)= 1.10000E+01 E(MEV)= 5.10976E+CC R= 4.54382E-01
E hE R G Y ( F C * * 2 ) = 1.00000E+01 E(MEV)= 4.59878E+00 R= 4.50453E-01
EhERGY(PC**2)= 9.0C000E+00 E(MEV)= 4.08781E+C0 R= 4.45743E-01
E NE R G Y ( M C * * 2 ) = 8.0C000E+00 E(MEV)= 3.5 7683E+ CC R= 4.39998E-01
E NE R G Y ( P C * * 2 ) = 7.00000E+00 E(MEV)= 3.06586E+00 R= 4.32843E-01
E hE RGY ( P C * *2 ) = 6.0C000E+00 E(MEV)= 2.55488E+0C R= 4.23699E-01
E hE RGY (P C * *2 ) = 5.0C000E+00 E(MEV)= 2.04390E+CC Ra a.11628E-01
E hE R GY t P C * *2 ) = 4.0C000E +00 E(MEV)= 1.53293E+00 R= 3.95008E-G1
EF5RGY(MC**2)= 3.0COCOE*00 E(MEV)= 1.02195E+CC R= 3.70786E-01
EhERGYtMC+*2)= 2.0 C000 E +00 E(MEV)= 5.10976E-C1 R= 3.32535E-01
EhERGY(PC**2). 1.9C000E*00 E(MEV)= 4.59878E-01 R= 3.27493F-01
ENERGY (PC**2)= 1.8C000E*00 E(MEV)= 4.08781E-C1 R= 3.22166F-01
EhERGY(PC**2)= 1.7C000E+00 E(MEV)= 3.57683E-01 R- 3.16548E-01
E NE RGY (PC * *2 )= 1.6 0000 E +00 E(MEV)= 3.06586E-01 R= 3.10643E-01
EhERGY(MC**2)= 1.5C000E+00 E(MEV)= 2.55488E-C1 R= 3.04498F-01
E hE RGY (N C * *2 )= 1.40000E+00 E(MEV)= 2.04390E-C1 R= 2.98258E-01
EhERGY(PC**2)= 1.30000E+00 E(MEV)= 1.53293E-01 R= 2.92364E-01
EhERGYtPC**2)= 1.2C0COE+00 E(PEV)= 1.02195E-C1 R= 2.88366F-01
E hE R GY t P C * *2 ) = 1.1C000E+00 E(MEV)= 5.1C976E-C2 R= 2.94629F-01
E nE R C Y ( P C o *2 ) = 1.0 9000F +00 E(MEV)= 4.59878E-C2 R= 2.97265E-01
EhERGY(PC**2)= 1.00000E+00 E(MEV)= 4.08781E-02 R= 3.00827F-01
ENERGYtMC**2)= 1. 010 00 J +0 0 E(MEV)= 3.5 768 3E-C 2 R= 3.05712E-01
E hE R G Y t P C * * 2 ) = 1.0 6000E +00 E(MEV). 3.06586E-02 R= 3.12581E-01
E NE R GY t P C * *2 ) = 1.05000E+00 E(PEV)= 2.55488E-C2 R= 3.22615F-01
E NE R GY (M C * *2 ) = 1.0 4000 E +00 E(MEV)= 2.04390E-C2 R= 3.38174E-01
EhERCY(PC**2)= 1.0 3000E +00 E(MEV)= 1.53293E-02 R= 3.64741E-01
E NE R GY ( P C * * 2 ) = 1.02000E+00 E(MEV)= 1.02195E-C2 R= 4.18739E-01
E NE R G Y ( M C * * 2 ) = 1.01000E+00 E(MEV)= 5.1C976E-C3 R= 5.82238E-01
E hE R G Y t P C * *2 ) = 1.0 C000E +00 E(MEV)= 0. R= 5.82238E-01
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TABLE B-II (Continued)

A7CPIC hlPEER= 30 ,

E hE R GY t N C * * 21 = 4.CCCCCE+01 E(PEV)= 1. 9 9 2 81 E + C l R= 4 83514E-01
EhERGY(PC**2)= 3.9C000E+01 E(MEV)= 1. 9 41 'i1 E + 01 R= 4.83200E-01
E hE R G Y t P C * *2 ) = 3.80000E+01 E(MEV)= 1.89061E+C1 R= 4.82869E-01 .

E hE R G Y l P C * * / ) = 3.7C000E+01 E(MEV)= 1.83951E+01 R= 4.82521E-01
EhERGYtMC**2)= 3. 6 C000 E +0,* E(MEV)= 1.78842E+01 R= 4.82133F-01
E hE R GY (M C * * 2 ) = 3.5C000E+01 E(MEV)= 1.73732E+C1 R= 4.81765E-01
E NE R G Y t P C * * 2 ) = 3.40000E+01 E(MEV)= 1.68622E+01 R= 4.81354E-01
E hE R GY ( P C * *2 ) = 3.3C000E+01 E(MEV)= 1.63512E+C1 R= 4.80919E-01
EhERGY(PC**2)= 3.20000E+01 E(MEV)= 1.50403E+C1 R= 4.80457F-01
E NE R G Y ( P C * * 2 ) = 3.10000E +01 E(MEV)= 1.53293E+01 R= 4.79966E-01
[hERGYtPC**2)= 3.0C000E+01 E(MEV)= 1.48183E+C1 R= 4.79443F-01
EhERGY(MC**2)= 2.9C000E+01 E(MEV)= 1.43073E+C1 R= 4.78885E-01
E hE R G Y t P C * * 2 ) = 2.8C000E+01 E(MEV)= 1.37964E+01 R= 4.78287E-01
EhERGY(MC**2)= 2. 7 C000 E +01 E(MEV)= 1.32854E+C1 R= 4.77646E-01
E NE RGY t M C * *2 ) = 2. 6 C000 E +01 E(MEV)= 1.27744E+C1 R= 4.76958E-01
E NE R G Y ( P C * * 2 ) = 2.5 C000 E +01 E(MEV)= 1.22634E+01 R= 4.76215E-01
EbERGY(PC**2)= 2.4C000E+01 E(MEV)= 1.17524E+C1 R= 4.75412E-01
EhERGYtMC**2)= 2.3C000E+01 E(MEV)= 1.12415E+C1 R= 4.74541E-01
E hE R G Y ( P C * * 2 ) = 2.2 0000E +01 E(MEV)= 1.07305E+01 R= 4.73594E-01
EhERGYtPC**2)= 2.1 C0 00 E +01 E(MEV)= 1.02195E+01 R= 4.72559F-01
E NE RGY (M C * *2 ) = 2.0C000E*01 E(MEV)= 9.7C854E+CC R= 4.71425E-01
EbERGY(PC**2)= 1.9 C000 E +01 E(MEV)= 9.19757E+00 R= 4.70175F-01
ENERGY (MC**2)= 1.8C000E+01 E(MEV)= 8.68659E+CC R= 4.68792F-01
EhERGY(MC**2)= 1.7C000E+01 E(MEV)= 8.17562E+CC R= 4.67254F-01
E hE R G Y ( P C * * 2 ) = 1.60000E+01 E(MEV)= 7.66464E+00 R= 4.65532F-01
EhERGY(PC**2)= 1.5C000E+01 E(MEV)= 7.15366E+C0 R= 4.6359?E-01

,

EhERGY(PC**2)= 1.4C000E+01 E(MEV)= 6.64269E+C0 R= 4.61391E-01
E hE R G Y ( P C * *2 ) = 1. 3 00 00E +01 E(MEV)= 6.13171 E + C 0 R= 4.58872E-01
ENERGY (MC**2)= 1 2C000E+01 E(PEV)= 5.62074E+C0 R= 4.55962E-01
EhERGY(PCe*2)= 1.1C000E+01 E(MEV)= 5.10976E+CC R= 4.52564E-01
E hE R G Y ( P C + *2 ) = 1.0 C0 00E +01 t(MEV). 4.5 987J E + 00 R= 4.48545E-01
E hE R GY ( P C * *2 ) = 9.0C000E+00 E(PEV)= 4.08781E+CC R= 4.43723F-01
EhERGY(ML**2)= 8.0 C000E +00 E(MEV)= 3.5 768 3E + C C R= 4.37834F-01
E NE R G Y ( P C o * 2 ) = 7.0C000E +00 E(MEV)= 3.06586E+00 R= 4.30489E-01
EhERGY(PC**2)= 6.0 C000 E +00 F(PEV)= 2.5 5488 t + CC R= 4.21092E-01
E hE P GY (M C o *2 ) = 5.0 C000E +00 E(MEV)= 2.04390E+CC R= 4.08676E-01
E NE R G Y t P C * *2 ) = 4.00000E+00 E(MEV)= 1.53293E+CU R= 3.91588E-01
EhERCYtPC**2)= 3.0C000E+00 E(PEV)= 1.02195E+CC R= 3.66786F-01
ENERGYtMC**21= 0.0C000E+00 E(MEV)= 5.19976E-C1 R- 3.28321E-01
ENERGY (PC**2)= 1.9 00CO E +00 E(MEV)= 4.5 9 8 78 E-01 R= 3.23377E-01
EhERGV(PC**2)= 1.8C000E+00 E(MEV)= 4.0 8 701 E-C 1 R= 3.18208F-01
E bE R GY ( P C * *2 ) = 1.7C000E+00 E(MEV)= 3.57653E-C1 R= 3.12830E-01
C hE R G Y t P C * * 2 ) = 1.60000 E +00 E(PEV)= 3.06586E-01 R= 3.07287E-01
E NE R GY ( P C * * 2 ) = 1.5C000E'00 E(PEV)= 2.55488E-C1 R= 3.01684E-01
ThERev!PC**2)= 1.4C000E+00 E(MEV)= 2.04390E-C1 R= 2.96277E-01
t hE R G Y ( P C * *21 - 1.30000E*00 E(MEV)= 1.53293E-01 R= 2.91731F-01
EbERGY(PL**2)= 1.iC000F+00 E(PEV)= 1.02195E-C1 R= 2.90170E-01
EbERGY(MC**2)= 1.1C00CE+00 E(MEV)= 5.10976E-C2 R= 3.02381F-01
E NE R o v i, c '21 = 1.0 4000 E +00 r(MEV). 4.59878E-02 R= 3.06192E-01
EhERGYtPC**2)= 1.0E000E+00 E(MEV). 4.08781E-02 R= 3.11181F-01 .

E hE RGY (P C * *2 )= 1.0 7000E +00 E(MEV;= 3.5 768 3 E-C 2 R= 3.17851F-01
E hE R GY (P C * * 2 ) = 1.0 60 00 E +00 E(MEV)= 3.06586E-02 R= 3.27036E-01 r,
E hE R GY ( P C * *2 ) = 1.0 50 00 E +00 f(MEV)= 2.55488E-C2 R= 3.40237F-01
EhERGY(PC**2)= 1.04000E+00 f(MEV)= 2.04390E-C2 R= 3. 6 C4 4 70-01 .

E NE R G Y ( P C * * 2 ) = 1.0 30 00 E +00 E(MEV)= 1.53293E-02 R. 3.94646t-01
E NE R GY ( MC * *2 ) = 1.02000 F +00 E(MEV)= 1.02195E-C2 R= 4.63766F-01
ENERGY (PC**2)= 1.010COE+00 F(MEV)= 5.1C976E-C3 P= 6.72480F-01

ENERGYtPC**2)= 1.CCOCOE400 E(MEV). O. R= 6.72480E-01
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TABLE B-II (continued)

- ATOPIC hup 8ER= 35

E hE R G Y ( P C * * 2 5 = 4. C CC COE + 01 E(MEV)= 1.9 9 281E + C 1 R= 4.81936E-01
ENERGY (MC**2)= 3.90000E+01 E(MEV)= 1.9 4171 E + 01 R= 4.81619E-01
ENERGY (MC**2)= 3.8C000E+01 E(HEV)= i.89061E+01 R= 4.81285E-01
E hE R GY ( P C* * 2 ) = 3.700000+01 E(MEV)= 1.83951E+01 R= 4.80934E-01
E hE RGY (MC * *2 ) = 3. 6 C000 E +01 E(MEV)= 1.78842E+01 R= 4.80563E-01
E NE RGY (N C * *2 ) = 3.5C000E+01 E(MEV)= 1.73732E+C1 R= 4.80171E-01
E NE R G Y ( M C * * 2 ) = 3.4 C000 E +01 E(MEV)= 1.68622E+01 R= 4.79756E-01
E hE R GY ( PC * *2 ) = 3.3C000E+01 E(MEV)= 1.6 3512 E + C 1 R= 4.79317E-01
EhERGY(MC**2)= 3.2C000E+01 E(MEV)= 1.5 8 4 0 3 E + C 1 R= 4.78851E-01
E NE R GY (P C * *2 ) = 3.10000E +01 E(MEV)= 1.53293E+01 R= 4.78355E-01
EhERGYtPC**2)= 3.0C000E+01 E(MEV)= 1.48183E+C1 R= 4.77827E-01
EhERGY(MC**2)= 2.90000E+01 E(MEV)= 1.43073E+C1 R= 4.7726?E-01
E hE R GY t P C * *2 ) = 2.8c000E+01 E(MEV)= 1.37964E+01 R= 4.76658E-01
E hE R GY ( MC * *2 ) = 2.7C000E+01 E(MEV)= 1.32854E+C1 R= 4.76011E-01
E NE RGY (M C * *2 ) = 2.6C000E+01 E(MEV)= 1.27744E+C1 R= 4.75314E-01
E hE R G Y ( P C * * 2 ) = 2.5 0000 E +01 E(MEV)= 1.22634E+01 R= 4.74563E-01
EhERGYtMC**2)= 2.4C000E+01 E(MEV)= 1.17524E+01 R= 4.737515-01
E NE RGY (M C * * 2 ) = 2.3C000E+01 E(MEV)= 1.12415E+C1 R= 4.72869E-01
E hE R G Y ( P C * * 2 ) = 2.20000E+01 E(MEV)= 1.0 7 30 5 E + 01 R= 4. 71910 E-01
EhE RGY (MC e *2 )= 2.10000E+01 E(MEV)= 1.02195E+01 R= 4.7C962F-01
EhE R GY t P C* *2 )= 2.O C000 E +01 E(MEV)= 9.7C854E+CC R= 4.69713E-01
E NE R G Y ( P C * * 2 ) = 1.90000E+01 E(MEV)= 9.19 7 5 7 E + 0 0 R= 4.68446E-01
EhE R GY t MC* *2 )= 1.8 C000 E +01 E(MEV)= 8.68659E+CC R= 4.67043F-01
E hE RGY (M C * *2 ) = 1.7C000E+01 E(MEV)= 8.17562E+CC R= 4.65682E-01
E hE R GY (P C * *2 )= 1.60000E+01 E(MEV)= 7.66464E+00 R= 4.63734E-01
E hE RGY (P C * *2 )= 1.5C000E+01 E(MEV)= 7.15366E+CC R= 4.61764E-01.

E hE R GY (M C * *2 )= 1.40000E+01 E(MEV)= 6.64269E+CC R= 4.59527E-01
E hE R GY (P C * *2 ) = 1.30000E+01 E(MEV)= 6.13171 E + 0 0 R= 4.56965E-01
EhERGY(PC**2)= 1.20000E+01 E(MEV)= 5.62074E+CC R= 4.54004E-01
E hE RGY (M C* *2 )= 1.1C000E+01 E(NEV)= 5.10976E+CC R= 4.5C544F-01
E NE R G Y ( P C * * 2 ) = 1.0 C000 E +01 E(MEV). 4.5 98 78E + 00 R= 4.46448E-01
E NE R GY ( M C * *2 ) = 9.0C000E+00 E(MEV)= 4.08781E+CC R= 4.41530E-01
EhE RGY (M C* *2 )= 8.0 C000 E +00 E(MEV)= 3.5 768 3 E + C C R= 4.35519E-01
E bE R CY (P C * * 2 ) = 7.00000E+00 E(MEV)= 3.0 65 80E + 00 R= 4.28019E-01
EhERGY(MC*+2)= 6.0C000E+00 E(PEV)= 2.55488E+CC R= 4.18420E-01
E NE RGY (M C * *2 ) = 5.0C000E+00 E(MEV)= 2.04390E+CC R= 4.05742E-01
E NE R G Y ( P C * * 2 ) = 4.0C000 E +00 E(MEV)= 1.53293E+00 R= 3.88327E-01
E NE R GY (P C * *2 ) = 3.0 C000 E +00 E(MEV)= 1.02195E+CC R= 3.63204E-01
E hE RGY (P C * *2 )= 2.0 C000E +00 E(PEV)= 5.1 C9 76 E-C 1 R= 3.25043E-01
E hE R G Y t PC * *2 )= 1.90000E+00 E(MEV)= 4.5 9878 E-01 R= 3.20269E-01
EhERGY(PC**2)= 1.8C000E+00 E(MEV)= 4.08781E-C1 4= 3.15332E-01
E hE R GY (M C * *2 ) = 1.7C000E400 E(MEV)= 3.5 768 3 E-C 1 R= 3.10270E-01
E hE R G Y ( P C * * 2 ) = 1.6 C000E +00 E(MfV)= 3.06586E-01 R= 3.05160E-01
ENERGY (PC**2)= 1.5 C000E +00 E(MEV)= 2.5 54 38 E-01 R= 3.00165F-01
E NE RGY (P C* *2 )= 1.4C00CE+00 E(MEV)= 2.0 4 39 0 E- C 1 R= 2.95617E-01
E hE R G Y ( P C * * 2 ) = 1. 3 0000 E +00 E(MEV)= 1.53?93E-01 R= 2.92444E-01
E NE R CY ( P C * *2 ) = 1.2C000E+00 E(PEV)= 1.02195E-01 R= 2.93243E-01
ENERGY (PC**2)= 1.1C000E+00 E(MEV)= 5 .1 C 9 76 E- C 2 R= 3.11223E-01
E hE R G Y ( P C * * 2 ) = 1.09000E*00 E(MEV)= 4.5 98 78 E-0 2 R= 3.16197E-01
E NE R G Y ( P C * *2 ) = 1.08000E+00 E(PEV)= 4.0 8 781 E-0 2 R= 3.22611E-01
E NE R GY (P C * *2 ) = 1.01000 E +00 f(MEV)= 3.57683E-C2 R= 3.31079E-01
E hE RGY (PC * * 2 )= 1. 0 6000 E +00 E(MEV)= 3.0 65 86 E-02 R= 3.42623E-01
EhERCY(FC**2)= 1.0*C00E+00 E(MEV)= 2.5 548 8 E-C 2 R= 3.59081E-01

'

E hE R GY (P C * *2 ) = 1.0 4000E +00 E(MEV)= 2.0 4 39 0 E- C 2 R= 3.84125E-01
E hE RGY (P C * *2 )= 1.0 3000E +00 E(MEV)= 1.53293E-02 R= 4.26327E-01
E hE R GY ( P C * *2 ) = 1.02000E+00 E(MEV)= 1.0 2195 E-C 2 R= 5.11397E-01
ENERGY (PC**2)= 1.01000E400 E(MEV)= 5.1C976f-C3 R= 7.67919E-01
E hE RG Y (PC * *2 )= 1.0C000E+00 E(r5V)= 0. R= 7.67919E-01
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TABLE B-II (Continued)

ATOPIC h0 PEER = 40
,

EhERGYtPC**21= 4. 0 CCCOE + 01 E ( PE V )= 1.9 92 81E + C 1 R= 4 80095E-01
EhE R GY (PC* *2 )= 3.9CC00E+01 E(MEV)= 1.9 4171 E + 01 R= 4.79775E-01
E hE R GY t M C * *2 ) = 3.8C000E+41 E(MEV)= 1.89061E+C1 R= 4.79439E-01 -

E hE R GY t P C * * 2 ) = 3.7C000E+01 E(MEV)= 1. 8 3 9 51 E + 01 R= 4.79084E-01
EhERGYtMC**2)= 3.6C000E+01 E(MEV)= 1.78842E+C1 R= 4.78710F-01
EhERGYtMC**2)= 3.5C000E+01 E(NEV)= 1.73732E+01 R= 4. 7 8 315 E- 01
E bE R G Y t P C * * 2 ) = 3.4C000E+01 E(MEVI= 1.6 8622 E + 01 R= 4. 7 78 9 7E-01
EhERGY(MC**2)= 3.3C000E+01 E(MEV)= 1.6 3512 E + C 1 R= 4.77454F-01
E hE R GY (M C* *2 ) = 3.20000E+0) E(MEV)= 1.58403E+C1 R= 4.76983E-01
E NE R G Y ( P C * * 2 ) = 3.1C000E+01 E(MEV)= 1.53293E+01 R= 4.76483E-01
EhERGY(MC**2)= 3.0 C000E +01 E(MEV)= 1.48183E+C1 R= 4.75049E-01
E hE RGY (M C o *2 )= 2.90000E+01 E(MEV)= 1.43073E+C1 R= 4.75380F-0)
E hE R G Y ( P C * * 2 ) = 2.80000E+31 E(MEVl= 1.37964E+01 R= 4.74770E-01
E NE R GY ( P C * * 21 = 2. 7 C0CO E +01 E(MEV)= 1.32854E+C1 R= 4.74116F-01
ENERGY (MC**2)= 2.6C000E+01 E(MEV)= 1.27744E+C1 R= 4.73412E-01
E NE R G Y ( M C * * 2 ) = 2.50000E+01 E(MEV)= 1.22634E+01 R= 4. 72 6 5 3 E-01
EhERGYtPC**2)= 2.4COCOE+01 E(MEV)= 1.17 5 2 4 E + C 1 R= 4.71832E-01
EhERGYtMC**2)= 2.3C000E+01 E(M5V)= 1.12 415 E + C 1 R= 4.70941E-01
E NE R GY (P C * *2 ) = 2.2 0000 E +01 E(MEV)= 1.0 7 3 0 5 E + 01 R= 4.69971E-01
ENERGY (MC**2)= 2.1 C000 E +01 E(MEV)= 1.02195E+01 R= 4.68911F-01
E hE R G Y ( M C * * 2 ) = 2.0C000E+01 E(MEV)= 9.7C854E+CC R= 4.6774BE-01
E hE R G Y ( P C * * 21 = 1.9 0000 E +01 E(MEV)= 9.19 75 7 E + 00 R= 4.66466E-01
EhERGY(MC**2)= 1.8C000E+01 E(MEV)= 8.68659E+CC R= 4.65046F-01

'

EhERGY(MC**2)= 1.7C000E+01 E(MEV)= 8.17562E+CC R= 4.63464E-01
E NE R G Y ( P C * * 2 ) = 1.6 0000 E +01 E(MEV)= 7.6 6464 E + 00 R= 4.61693E-01
E NE R GY ( MC * *2 ) = 1.5 AJ0E+01 E(MEV)= 7.15366E+C0 R= 4.59696F-01 ,

E hE R G Y ( M C * * 2 ) = 1.4C000E+01 E(MEV)= 6.64269E+CC R= 4.57428E-01
EhERGYtPC**2)= 1.3C000E+01 E(MEV)= 6 .13171 E + 0 0 R= 4.54829E-01
E NE R GY i P C * *2 ) = 1.2C000E+01 E(MEV)= 5.62074E+0C R= 4. 518 2 4 E-01
E NE R GY (M C * *2 ) = 1.1C000E+01 E(MEV)= 5.109 76E + C C R= 4.48310F-01
E NE R G Y ( P C * * 2 ) = 1.00000E+01 E(MEV)= 4.5 9878E +00 R= 4.44151E-01
EhERGY(MC**2)= 9.0 C000 F +00 E(MEV)= 4.08781E+CC R= 4.39153F-01
E NE R G Y ( M C * * 2 ) = 8.0C0COE +00 E(MEVI= 3.5 7683E + C C R= 4.33045E-01
E hE R G Y ( P C * * 2 ) = 7.00000E +00 E(MEVl= 3.0 6586E + CC R= 4.25423E-01
EhERGY(PC**2)= 6.0C000E+00 E(MEV)= 2.5 5488 E + CC R= 4.15672E-01
E t.E R G Y ( M C * * 2 ) = 5.0C000E+00 E(MEV)= 2.04390E+CC R= 4. 0 2811 E- 01
EhERGYtPC**2)= 4.0C000E+00 E(MEV)= 1.53293E+00 R= 3.85200E-01
EhERGY(MC**2)= 3.0C000E +00 E(MEV)= 1. 0 219 5 E + C C R= 3.59983E-01
E NE R GY (P C * *2 ) = 2.0C000E+00 E ( M E V l = 5.1 C9 76 E-C 1 R= 3. 2 2515 F-01
E NE R GY ( P C # * 2 ) = 1.9 0000E +00 E(MEV)= 4.5 9 8 78 E-01 R= 3.17958E-01
ENERGY (PC**2)= 1.80000E+00 E(MEVl= 4.08781E-01 R= 3.13298E-01
E hE RGY (P C * *2 ) = 1.7C000E+00 E(MEV)= 3.57683E-C1 R= 3.08593E-01
EhERCYtPC**2)= 1.6 C000E +00 E(MEV)= 3.0 6 5 86 E-01 R= 3.03952E-01
EhERGYlPC**2)= 1.5C000E+00 F(MEV)= 2.5 5488 E-C 1 R= 2.99587F-01
E hE RGY (M C * *2 3 = 1.4C000E+00 E(MEV)= 2. 0 4 39 0 E-C 1 R= 2.95940E-01
E NE R G Y ( P C * * 2 ) = 1.3C000E+00 E(MEV)= 1.5 3293 E-01 R= 2 . 9 40 6 7 E -01
E hE R GY iM C * * 2 ) = 1.2C000E+00 ElMEV)= 1.02195E-C1 R= 2.97141F-01
thERGY(NC**2)= 1.1C000E+00 E(MEV)= 5.1C976E-C2 R= 3.20799E-01
E NE R G Y (P C * *2 ) = 1.0 9000E +00 E(MEV)= 4.5 9 8 78 E-0 2 R= 3.26046E-01
E hE R GY t M C * *2 ) = 1.08000F+00 E(MEV)= 4.0 8 781 E-0 2 R= 3.34807E-01 6,
E NE R G Y ( P C * * 2 ) = 1.0 7000 E +00 E(MEV)= 3.5 768 3E-C 2 Rr 3. 4 51 14 F- 01 *

E hE R G Y ( P C * * 2 ) = 1.06000E+00 E(MEV)= 3.0 6 5 86 E-0 2 R= 3.59087E-01 r
E hE R GY ( PC * *2 ) = 1.050COE+00 E(MEV)= 2.55488E-02 R= 3.78920F-01
E hE R GY 8 M C * *2 ) = 1.04000E+00 E(MEV)= 2.0 4 390 E-C 2 R= 4.09003E-01 'N *

E NE R G Y ( P C * * 2 ) . 1.0 3000 E +00 E(MEV)= 1.5 329 3 E-0 2 R= 4.59576E-01 ~E
#^E NE R GY ( MC * *2 ) = 1.02000E+00 E(MEV)= 1.0 2195 E-0 2 R= 5.613?lF-01 .

E hE RGY (P C9 82 )= 1.01000E+00 E(MEV)= 5.10 9 76 E- C 3 R= 8.68051F-01
E hE R G Y ( PC * * 2 ) = 1.0C000E+0J E(MEV)= 0. R= 8.68051E-01
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IABLE B-II (c0ntinued)

ATCPIC hup 8ER= 45*

EhERGY(PC**21= 4.0CC00E+01 E(PEV)= 1.99281E+C1 R= 4.77977E-01
EhERGYtPC**2)= 3.9 C000 E +01 E(MCV)= 1.94171E+01 R= 4.77655E-01

' EhERGY(MC**2's 3.8 COO 0E+01 E(MEV)= 1.89061E+C1 R= 4.77316F-01
E NE RGY ( M C * * 21 = 3. 7 C000 E +01 E(MEV)= 1.83951E+C1 R= 4.76959E-01
E NE R G Y ( P C * * 2 ) = 1.60000E+01 E(MEV)= 1.78842E+01 R= 4.76582E-01
E NE R GY ( M C * *2 ) = 3.5C000E+01 E(MEV)= 1.7 3732 E + 01 R= 4 76184F-01
E NE R G Y ( M C * * 2 ) = 3.40000E+01 E(MEV)= 1.68622E+01 R= 4.75762E-01
E NE R G Y ( M C * * 2 ) = 3.3C000E+01 E(MEV)= 1.63512E+01 R= 4.75315E-01
ENERCY(PC**2)= 3.2C000E+01 E(MEV)= 1.58403E+C1 R= 4.74841E-01
EhERGY(MC**2)= 3.1C000E+0 E(MEV)= 1.5 329 3 E + 01 R= 4.74336E-01
E hE RGY (M C * *21= 3.00000E vut E(MEV)= 1.48183E+0i R= 4.73798E-01
ENE RGY (MC4 *2 )= 2.9 C000 F +01 EiMEV)= 1.4 307 3 E + C l R= 4 73223F-01
E hE RGY (MC* *2 )= 2.8C000E+01 E(MEV)= 1. 3 79 6 4 E + C .t R= 4.72608E-01
EhERGY(MC**2)= 2.7C000E+01 E(MEV)= 1.32854E+01 R= 4.71947E-01
EhERGY(PC**2)= 2.6C000E+01 E(MEV)= 1.?7744E+01 H= 4.71237E-01
E NE RGY ( M C * * 2 ) = 2.5C000E+01 E(MEV)= le 22634E+C1 R= 4.70471E-01
ENERGY (MC**2)= 2.40000E+01 E(MEV)= 1.17 5 2 4 E + 01 R= 4.69642E-01
E NE R GY ( M C * * 21 = 2. 3 C000 E +01 E(MEV)= 1.12415E+C1 R= 4 687':F-Oi
EhERGYtPC**2)= 2.2C000E+01 E(MEV)= i. .07305E+C1 R= 4.677625-01
ENERGY (MC**2)= 2.10000E+01 E(MEV)- 1.02195E+01 R= 4.66692E-01
E NE R GY ( M C * *21 = 2.0 C000 E +01 E(MEV)= 9.70854E+CC R= 4.65516E-01
E hE RGY (M C * *2 ) = 1.90000E+01 E(MEV)= 9.19757E+CC R= 4. 6 4? 2 0 E-01

.

E NE R G Y ( P C * * 2 ) = 1 8C000E+01 E(MEV)= 8.68659E^00 W= 4.62785E-01
ENE R GY ( M C * *2 ) = 1.7C000E+01 E(MEV)= 8.17562E+CC R= 4.61186E-01
ENERGY (MC**2)= 1.6C000E+01 E(MEV)= 7.6 6 4 6 4 E + C C R= 4.59395E-01
E hE R G Y ( M C + * 2 ) = 1.50000E*01 E(MEV)= 7.15 3 6 6 E + 0 0 R= 4.57375E-01
EhERGY(PC**2)= 1.40000E+01 E(NEV)= 6.64269E+0C R= 4.55079E-01
EhERGY(MC**21= 1.3C000E+01 c(MEV)= 6.13171r+CC R= 4.52449E-01
E hE R G Y ( P C * * 2 ) = 1.20000E401 E(MEV)= 5.62074 00 R= 4.49408E-01
E hE R GY (MC* *2 ) = 1.1C000E+01 E(MEV)= 5.1C976E+0c R= 4.45851E-01
E NE R GY (M C * *21 = 1.0 0000E +01 E(MEV)= 4.598/8E+CC R= 4.41640E-01
E NE R G Y ( P C * * 2 ) = 9.00000E+00 E(MEV)= 4.0 8 7 81 E + 00 R= 4.36580E-01
EhERGYtMC**2)= 8 0C000E+00 E(MEV)= 3.5 768 3 E + C 0 R= 4.30398E-01
EhERGY(PC**2)= 7.00000E+00 E(MEV)= 3.06586E+CC R= 4.22688E-01
EhERGYtPC**2)= 6.00000E+00 E(MEV)= 2.55488E+00 R= 4.12834E-01
E hE RGY t PC * *2 ) = 5.0C000E+00 E(PEV)= 2.04390E+CC R= 3.99865E-01
E hE R GY ( M C * * 2 ) = 4.00000E+00 E(MEV)r 1.5 3 29 3 E + 0 C R= 3. 8 217 7 E- 01
E NE R G Y t P C * * 2 ) = 3.00000E+00 E(MEV)= 1.02195E+00 R= 3.57060E-01
EhERGY(PC**2)= 2.0C000E +00 E(PEV)= 5.10976E-01 R= 3.20577E-01
EhERGYtMC**2)= 1 9 C000E +00 E(MEV)= 4.5 9 8 78 E-C 1 R= 3.16265E-01
EhERGf(PC**2)= 1.80000E+03 E(MtV)= 4.0 8 7 81 E-01 R= 3.11908E-01
ENE R GY (PC * *2 )= 1.7C000E+00 E(PEV)= 3.57683E-01 R= 3.07S82F-01
E hE R GY (M C* *2 ) = 1. 6 C000 E +00 E(MEV)= 3.06586E-C1 R= 3.03424E-01
ENERGY (PC**2)= 1. 5 0000E +00 E(MEV)= 2.5 54 88E-01 R= 2.99690E-01
ENERGY (MC**2)= 1.4C000E+00 E(MEV)= 2.04390F-01 R= 2.96907F-01

E NE RGY ( M C * * 2 ) = 1.30000E+00 E(MEV)= 1.53293E-C1 R= 2.96313E-01
E hE RGY t P C * * 2 ) = 1. 2 00 00 E +00 E(MEV)= 1.02195E-01 R= 3.01594E-01
EhERGY(MC**2)= 1.1COCOE+00 E(PEV)= 5.1C976E-C2 R= 3.30924F-01
E hE RGY ( P C * * 2 ) = 1.09000E+00 E(MEV)= 4.59878E-C2 R= 3.38267E-01

'

E NE RGY ( P C * * 2 ) = 1.0 8000 E +00 E(MEV)= 4.0 8 781E-0 2 R= 3.47610E-01
ENERGY (MC**2)= 1 0 7000E *00 c(MEV)= 3.5 768 3 E-C 2 R= 3.59811F-01

EhE RGY tM C* *2 ) = 1.0 E000 E +0 0 t(MEV)= 3.06586E-C2 R= 3.76296E-01
E hE R GY (MC * * 2 ) = 1.05000E+00 E(MEV)= 2.55488E-02 R= 3.99632E-01

.

EhERGY(PC**2)= 1.0 4000E +00 E(MEV)= 2.04390E-C2 R= 4 34956F-01
E hE R GY (M C * * 2 ) = 1.03000E+00 E(MEV)= 1.53293E-C2 R= 4.94255E-01

E hE R G Y ( P C * * 2 ) = 1.0 2000 E +00 E(MEV)= 1.0 219 5 E-0 2 R= 6.13489E-01
E hE RGY (PC + *2 ) = 1.01000E+00 E(MEV)= 5.10976E-03 R= 9.72478F-01

E bE RGY (P C * * 2 ) = 1.0C000E+00 E(MEV)= 0. R= 9.72478F-01
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TABLE B-II (continued)

AT C M 16 huPBER= 50
.

EhERGYtMC**2)= 4.0C000E+01 E(MEV)= 1.99281E+01 R= 4,75566E-01

E NE RGY (M C * *2 ) = 3.9C000E+01 E(MEV)= 1.9 4171 E + C 1 R= 4.75242E-01
E kE R G Y ( M C * * 2 ) = 3.800s1E+01 E(MEV)= 1.89061E+01 R= 4.74900E-01
E NE RGY (MC* *2 )= 3.7C000E+01 E(MEV)= 1.8 39 51 E + C 1 R= 4.74540F-01
EhERGY(PC**2)= 3.60000E+01 E(MEV)= 1.78842E+C1 R= 4.74160E-01
E NE RGY (P C * * 2 ) = 3.50000E+01 E(MEV)= 1.73732E+01 R= 4.73759E-01
E NE R GY (MC * *2 ) = 3.4C000E*01 E(MEV)= 1.68622E+01 R= 4.73334E-01
E NE RGY (M C* *2 ) = 3.3C000E+01 E(MEV)= 1.6 3512 E + C 1 Rs 4.72884E-01
E NE R G Y ( P C e * 2 ) = 3.2 00 00 E +01 E(MEV)- 1.5 840 3 E +01 R= 4.72406E-01
E hE R G Y t PC * *2 ) = 3.1C000E+01 E(MEV)= 1.5 3 29 3 E + 01 R= 4.71897F-01
E hE RGY (M C* * 2 ) = 3.0C000E+01 E(MEV)= 1.48183E+C1 R= 4.71355E-01
EhERGYtPC**2)= 2.90000E+01 E(MEV)= 1.43073E+01 1= 4.70775E-01
EhERGY(PC**2)= 2.8C000E+01 E(MEV)= 1.37964E+01 R= 4.70155F-01
E hE R G Y (P C * *2 ) = 2. 7 C000 E +01 E(MEV)= 1.32854E+C1 R= 4.69489E-01
E hE R GY (P C * *2 ) = 2.60000E+01 E(MEV)= 1.2 7744 E + 01 R= 4.68773E-01
ENERGY (MC**2)= 2.5 C0CC E +01 E(MEV)= 1.22634E+C1 R= 4.68000E-01
E hE RGY ( P C * * 2 ) = 2.40000E+01 E(MEV)= 1.17524E+C1 R= 4. 6 716 4 E- 01
ENERGY (MC**2)= 2.3C000E+01 E(MEV)= 1.12415E+01 R= 4.66256E-01
EhERGY[PC**2)= 2.2COCOE+01 E(MEV)= 1.07305E+01 R= 4.65268E-01
EhERGYtMC**2)= 2.10000E+01 E(MEV)= 1.02195E+C1 R= 4.64187E-01
i hE R G Y ( P C * * 2 ) = 2.0 00 00 E +01 E(MEV)= 9.70854E+00 R= 4.63001E-01
E NE R GY ( M C * * 2 ) = 1.9C000E+01 E(MEV)= 9.19757E+CO R= 4.61694E-01
E hE R GY (M C* *2 ) = 1.8C000E+01 E(MEV)= 8.68659E+0C R- 4.60245E-01
E hE R G Y ( P C * * 2 ) = 1.70000E+01 E(MEV)= 8.17 56 2 E + 0 0 R= 4.58631E-01
E hE R GY (MC* *2 ) = 1 6C000E+01 E(MEV)= 7.66464E+C0 x= 4.56823E-01
E hE R GY (M C* *2 ) = 1.5C000E+01 E(MEV)= 7.15306E+CC R= 4.54784E-01
E NE R GY ( P C * *2 ) = 1.4 0000E +01 E(MEV)= 6.64269E+00 R= 4.>2'66E-01
ENERGY (PC**2)= 1.30000E+01 E(MEV)= 6.13171E+CC R= 4.49811t-O!
EhERGY(MC**2)= 1.2C0002+01 E(MEV)= 5.62074E+CC R= 4.46740E-01
E NE R G Y t P C * * 2 ) = 1.10000E+01 E(MEV)= 5.10976E+00 R= 4.4315CE-01
EhERGY(PC**2)= 1.0C00CE+01 E(MEV)= 4.5 9878 E + C 0 R= 4.38900F-01
EhERGY(MC**2)= 9.0 C000E +00 E(MEV)= 4.08781E+C' R= 4.33796E-01
E NE R G Y ( P C * * 2 ) = 8.0 0000E +00 E(MEV)= 3.5 76 8 3 E + 0. R= 4.27563E-01
(NERGY(MC**2)= 7.0COCOE+00 E(MEV)= 3.06586E+CC R= 4.19797E-01
E NE RGY (M C * *2 ) = 6.0C000E+00 E(MEV)= 2.55488E+CC R= 4.098S9E-01
EhERGYtPC**2)= 5.00000E +00 E(MEV)= 2.04390E+C0 R= 3.96882E-01
EhERGY(PC**2)= 4.0C000E +00 E(MEV)= 1.5 3 29 3 E + C O R= 3.79225E-El
E NE R GY ( M C * *2 ) = 3.0C000E+00 E(MEV)= 1.02195E+CC R= 3.54375E-01
E NE R G Y ( M C * * 2 ) = 2.00000E +00 E(MEV)= 5.10976E-01 R= 3.19096E-01
EhERGYtMC**2)= 1.9C000E+00 E(MEV)= 4.5 9 8 78 E- C 1 R= 3.15048E-01
E hE R GY (M C * * 2 ) = 1.8C000E+00 E(MEV)= 4.08781E-C1 R= 3.11008E-01
E NE R G Y t P C o *2 ) = 1. 70000 E +00 E(MEV)= 3.5 7683 E-01 R= 3.07070E-01
ENERGY (MC**2)= 1.6C000E+00 E(MEV)= 3.06586E-Cl R= 3.03395F-01
ENERGY (MC**2)= 1.5C000E+00 E(MEV)= 2.55488E-C1 R= 3.00285E-01
E hE R G Y (P C * * 2 ) = 1.4C000E+00 E(MEV)= 2.04390E-01 R= 2.98345E-01
EhE RGY (MC * *2 ) = 1.3C000E+00 E(PEV)= 1.53293E-C1 R= 2.98992E-01 P-
E NE R GY (MC * *2 ) = 1.20000E+00 E(MEV)= 1.02195E-C1 R= 3. 0 6 4 3 7E-01 -

E hE RG Y t P C * *2 ) = 1.10000E+00 E(MEV)= 5 .10 9 76 E- 0 2 R= 3.41496E-01 '

E hE RGY ( P C * *2 ) = 1.0S000E+00 E(MEV)= 4.59878E-C2 R= 3.5CCS6F-01
E hE R GY ( P C * *2 ) = 1.08000E+00 E(MEV)= 4.08781E-C2 R= 3.6C936E-01 P

E hE R G Y t P C * * 2 ) = 1.0 70n0E +00 E(MEV)= 3.5 7663E-02 R= 3.75091F-01 r- '

E NE RGY (MC * *2 ) = 1.06000E+00 E(MEV)= 3.06586E-C2 R= 3.94174F-01 P<

ENERGY (MC**2)= 1.0 5000 E *00 E(MEV)= 2.55488E-C2 R= 4.21140E-01
E hE R G Y ( P C * * 2 ) = 1.0 4000E +00 E(MEV)= 2.04390E-02 R= w.61901E-01

,

EhERGY(PC**2)= 1.03000E+00 E(MEV)= 1.53293E-C2 R= 5.30255F-01
E hE R GY t M C * *2 ) = 1.02000E+00 E(MEV)= 1.02195E-C2 R= 6.67593E-01
E ht R GY (P C * * 2 ) = 1.01000E+00 E(MEV)= 5.10976E-C3 R= 0.

EhERGY(PC682)= 1.0C000E+00 E(PEV)= 0. R= 0.
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TABLE B-II (continued)

ATCPIC h0P8ER= 55.

E NE R GY (MC* * 2 ) = 4.0 C000 E +01 E(MEV)= 1.99281E+0* R= 4.72841E-01
ENERGY (MC**2)= 3.9C000E+01 E(MEV)= 1.94171E R= 4.72514E-01
E hE R GY ( M C * * 2 ) = 3.8C000E+01 E(MEV)= 1.89061E+C1 R= 'e . 7 2170 E - 01
EhERGY(PC**2)= 3.70000E+01 E(MEV)= 1.83951E+01 R= 4.71808E-01
C hE R GY t M C * *2 ) = 3.6C000E+01 E(MEV)= 1.78842E+C1 R= 4.71426E-01
E hE RGY t M C* *2 ) = 3.50000E+01 E(MEV)= 1.73732E+C1 R= 4.71022E-01
E hE R G Y ( M C * * 2 ) = 3.40000E+01 E(MEV)= 1.68622E401 R= 4.70504E-01
E NE R GY ( MC* *2 ) = 3.30000E+01 E(MEV)= 1.6 3512 E + 01 R= 4.70140E-01
E hE RGY tMC* *2 )= 3.20000E+01 E(MEV)= 1.58403E+C1 R= 4.69659E-01
EhERGY(PC**2)= 3.1C000E+01 E(MEV)= 1.53293E+01 R= 4.69146E-01
E hE R GY (NC* *2 ) = 3.0 C000E +01 E(MEV)= 1.48183E+Cl R= 4.68600F-01
E NE R GY (M C * *2 ) = 2.90000E*01 E(MEV)= 1.43073E+C1 R= 4.68016E-01
E NE R G Y ( M C * * 2 ) = 2.8 0000 E +01 E(MEV)= 1.37964E+01 R= 4.67391E-01
E hE RGY t MC * *2 ) = 2. 7 C0 00 E +01 E(MEV)= 1.32854E+C1 R= 4.66721E-01
E hE RGY t PC * *2 ) = 2.6C000E+01 E(MEV)= 1.27744E+C1 R= 4.65999E-01
EhERGYtPC**2)= 2.5 C000E +01 E(MEV)= 1.22634E+01 R= 4.65221E-01
EhERGY(MC**2)= 2.4C000E+01 E(MEV)= 1.17524E+C1 R= 4.64378E-01
E NE R G Y ( P C * * 2 ) = 2.3C000E+01 E(MEV)= 1.12415E+C1 R= 4.63464E-0!
E NE R G Y ( M C * * 2 ) = 2.2 0000E +01 E(MEV)= 1.07305E+01 R= 4.o2468E-01
E NE R GY (M C * *2 ) = 2.1C000E+01 E(MEV)= 1.02195E+C1 R= 4.61379F-01
ENERGY (NC**2)= 2.00000E+01 E(MEV)= 9.7C854E+CC R= 4.60184E-01
E hE R G Y ( M C * * 2 ) = 1.90000E+01 E(MEV)= 9.19757E+00 R= 4.58566E-01

,

EhERGY(PC**2)= 1.8C000E+01 E(MEV)= 8.68659E+00 R= 4.57406F-01
E hE RG Y (P C * *2 ) = 1.7C000E+01 E(MEV)= 8.17562E+CC R= 4.55780E-01
E hE R G Y ( P C * * 2 ) = 1.6 0000 E +01 EINEV)= 7.66464E+00 R= 4.53959F-01
ENERGY (PC**2)= 1.5C000E+01 E(MEV)= 7.15366E+C0 R= 4. 519 04 f -01.

E NE N GY (M C* *2 ) = 1.40000E+01 E(MEV)= 6.64269E+CC R= 4.49569E-01
E hE R G Y ( P C * * 2 ) = 1.30000E+01 E(PEV)= 6.13171 E + 0 0 R= 4.46895E-01
EbERGY(MC**2)= 1.2C000E+01 E(MEV)= 5.62074E+0C R= 4.43503E-01
E hE R GY ( P C * * 2 ) = 1.1 C000 E +01 E(MEV)= 5.1C976E+CC R. 4.40189E-01
E hE RGY (P C * *2 ) = 1.0C000E+01 E(MEV)= 4.59878E+00 R 4.35913E-01
ENERGY (MC**2)= 9.0C000E+00 E(MEV)= 4.08781E+CO R= 4.30782E-01
E hE RGY (M C * *2 ) = 8.0C0C0E+00 E(NEV)= 3.5 768 3 E + C C R= 4.24522F-01
E hE RGY t PC * *2 )= 7.00000E*00 E(MEV)= 3.06586E+00 R= 4.16733E-01
E NE R GY ( P C * *2 ) = 6.0C000E +00 E(PEV)= 2.55488E+CC R= 4.06816E-01
ENERGY (PC**2)= 5.0C000E+00 E(MEV)= 2.04390E+CC R= 3.93838E-01
E NE RGY (N C * *2 ) = 4.00000E +00 E(MEV)= 1.53293E+00 R= 3.76310E-01
ENERGY (PC**2)= 3.0C000E+00 E(MEV)= 1.02195E+C0 R= 3. 518 72 F-01
EhERGY(MC**2)= 2.0 C000 E +00 E(MEV)= 5.10976E-C1 R= 3.17963E-01
E hE R G Y t P C * * 2 ) = 1.90000E +00 E(MEV)= 4.59878t-01 R= 3.14180E-01
E hE R GY (MC * *2 )= 1.8C000E+00 E*PEV)- 4.08781E-C1 R= 3.1C473E-01
E NE R G Y (M C * *2 ) = 1.7C000E+00 E(MEV)= 3.5 76 8 3 E-C 1 R= 3.06976E-01
EhERGY(MC**2)= 1.60000E+00 E(MEV)= 3.0 6 5 86 E-01 R= 3.0373?E-01
E NE R GY ( MC * *2 ) = 1.5C000E+00 E(MEV)= 2.55488E-C1 R= 3.01234E-01
E bE RGY L MC* *2 ) = 1.4 C000 E +00 E(MEV)= 2.04390E-C1 R= 3.00117E-01
E NE R G Y ( P C * * 2 ) = i.300COE+00 E(MEV)= 1.53293E-01 R= 3.01478E-01
E NE R GY (M C * *2 ) = 1.2 C000 E +00 E(PEV)= 1.02195E-C1 R= 3.11569F-01
EhERGY(MC**2)= 1.10000E+00 E(MEV)= 5.1C976E-C2 R= 3.52456E-01
E NE R G Y ( P C * * 2 ) = 1.05000E +00 E(MEV)= 4.59878E-02 R= 3.62288E-01

- ENERCY(PC**2)= 1.00000E+00 E(PEV)= 4.08781E-C2 R= 3.74730E-01
E hE R GY (N C * *2 ) = 1.0 70 00 E +00 E(PEV)= 3.5 76 8 3 E-C 2 R= 3.9C902E-01
E NE R G Y ( P C * * 2 ) = 1.0 6000E +00 E(MEV)- 3.06586E-02 R= 4.12668E-01
ENERGY (PC**2)= 1.05000E+00 E(MEV)= 2.55488E-02 R= 4.43385E-01

'

E NE RGY (M C * *2 ) = 1.0 40 00 E +0 0 E(MEV)= 2.04390E-C2 R= 4.89769E-01
E NL R G Y ( P C * * 2 ) = 1.0 3000E +00 E(MEV)= 1.53293E-02 R= 5.67488E-01
E NE RGY (PC * *2 ) = 1.02000E+00 E(PEV)= 1.02195E-02 R= 7.23549E-01
E hE RGY (M C+ *2 )= 1. 010 00 E +0 0 E(MEV)= .10976E-C3 R= 0.
ENERCY(PC**2)= 1.0 C000 E +00 E(MEV)= 0. R= 0.
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TABLE B-II (Continued)

ATCPIC SUPBER= 60
.

E hE R G Y t P C * * 2 ) = 4. C C 0 C OE + 01 E(MEV)= 1.99281E+C1 R= w.69778E-01
E NE R GY (M C o * 2 )= 3.9C0COE+01 E(MEV)= 1.94171E+01 R= 4.69449E-01
ENERGY (MC**2)= 3.8C000E+01 E(MEV)= 1.89061E+C1 R= 4.69103E-01
E NE R G Y ( P C * * 2 ) = 3.70000E+01 E(MEV)= 1.83951E+01 R= 4.68738E-01
EhERGY(MC**2)= 3.6C000E+01 E(MEV)= 1.78842E+C1 R= 4.68353E-01
E hE RGY (M C * * 2 )n 3.5C000E+01 E(MEV)= 1.73732E+C1 R= 4.67947E-01
E NE R G Y l P C * * 2 ) = 3.4C000E+01 E(MEV)= 1.68622E+01 R= 4.67516E-01
ENERGY (PC**2)a 3.30000E+01 E(MEV)= 1.6 3512 E + C 1 R= 4.67060F-01
E hE RGY (M C* *2 ) = 3.20000E+0) E(MEV)= 1.5 8 40 3 E + C 1 R= 4.66575E-01
E NE R G Y ( P C * * 2 ) = 3.3 C000E +01 E(MEV)= 1.53293E+01 R= 4.66059E-01
EhERGY(MC**2)= 3.Os000E+01 C(MEV)= 1.48183E+C1 R= 4.65510E-01

E hE RGY (M C * *2 ) = 2.9C000E+01 E(MEV)= 1.43073E+C1 R= 4.64922E-01
EhERGYtPC**2)= 2. 8 00 00 E +01 E(MEV)= 1.37964E+01 R= 4.64293E-01
EhERGYiMC**2)= 2. 7 C000 E +01 E(MEV)= 1.32854E+C1 R= 4.63618E-01
E NE R G Y ( M C * * 2 ) = 2.6C000E+01 L(MEV)= 1.27744E+C1 R= 4.62892E-01
E hE R GY (P C * * 2 ) = 2.5 0000E +01 E(MEV)= 1.22634E+01 R= 4.62109E-01

ENERGY (MC**2)= 2.4 C000E +0 L E(MEV)= 1.17524E+C1 R= 4.61261E-01
E hE R GY (M C* *2 ) = 2.30000E+01 E(MEV)= 1.12415E+C1 R= 4.6C341E-01
E hE R G Y ( P C * * 2 ) = 2.2 0000 E +01 E(MEV)= 1.07305E+01 R= 4.59338E-01
ESERGY(MC**2)= 2.10000E+01 E(MEV)= 1.02195E+C1 R= 4.58243E-01
EhERGY(MC**2)= 2.0 C000 E +01 E(MEV)= 9.70854E+CC R= 4.57040E-01
E NE R G Y ( P C * * 2 ) = 1.90000E+01 EtMEV)= 9.19 7 5 7 E + 0 C R= 4.55715E-01
ENERGY (MC**2)= 1.8C000E*01 E(MEV)= 8.68659E+C0 R= 4.54246E-01 *

E NE R GY (M C * *2 ) = 1.7C000E*01 E(MEV)= 8.17562E+CC R= 4.52611E-01
E hE R G Y (MC * *2 ) = 1.6 0000 E +01 E(MEV). 7.66464E+00 R= 4.50779E-01
E hE R GY (PC * *2 ) = 1.5C000E+01 E(MEV'= 7.15366E+CC R= 4.48713E-01

'

E NE R GY (P C* *2 ) = 1.40000E+01 E(Meta = 6.64269E+CC R= 4.46367E-01
E hE R GY (M C * * 2 ) = 1.3C000E+01 E(MEV): 6.13171 E + 0 C R= 4.43680E-01
thERGY(MC**2)= 1.2C000E+01 E(MEV)= 5.62074E+CC R= 4.40574E-01
E hE R G Y ( M C * * 2 ) = 1.1C000E+01 E(MEV)= 5.1C976E+CC R= 4.36947E-01
t hE R G Y ( P C o * 2 ) = 1.0C000E+01 E(MEV)= 4.59878E600 R= 4.32659E-01
E hE R GY (M C * * 2 ) = 9.0C000E +00 E(MEV)= 4.08781E+CC R= 4.27518F-01
E NE RGY 'P C * *2 ) = 8.0C000E+00 E(MEV)= 3.5 768 3 E + CC R= 4.21254E-01
EhERGY(PC**2)= 7.00000E +00 E(MEV)= 3.06586E+00 R= 4.13474E-01
E hE R GY t M C * *2 ) = 6.0 C000E +00 E(MEV)= 2.5 5488 E + CC R= 4.03592F-01
ENERGY (MC+*2)= 5.0C000E+00 E(MEV)= 2.,04390E+CC R= 3.9C707E-01
E NE R G Y (P C * *2 ) = 4.00000E +00 E(MEV)= 1.53293E+00 R= 3.73399E-01

EhERGY(MC**2)= 3.0C000E+00 E(MEV)= 1.02195F+C0 R= 3.49498E-01
EhERGYtMC**2)= 2.0C000E+00 E(MEV)= 5.1C976E-01 R= 3.17098E-01
E NE R G Y ( P C * * 2 ) = 1.9C000E+00 E(MEV)= 4.59878E-01 R= 3.13594E-01
EhERGY(MC**2)= 1.8C000E+00 E(MEV)= *.08781E-C1 R= 3.10207E-01
E NE RGY (M C* *2 ) = 1.7C000E+00 E(MEV)= 3.57603E-C1 R= 3.07049E-01
ENERGYtPC+*2)= 1.60000E+00 E(MEV)= 3.06586E-01 R= 3.04332E-01

EbERGY(MC**2)= 1. 5 C0 00 E +00 E(MEV)= 2.55488E-C1 R= 3.02416E-G1
E NE R G Y ( M C * * 2 ) = 1.40000E+00 E(MLV)= 2.04390E-C1 R= 3. 0212 8 F- 01

OEhERGY(PC**2)= 1. 3 C000E +00 E(MEV)= 1.53293E-01 R= 3.05188E-01 s

EhERGY(MC**2)= 1. 2 C000 E +00 E(MEV)= 1.02195E-C1 R= 3.16928E-01 *

EhERGY(MC**2)= 1.1C000E400 E(MEV)= 5.10976E-C2 R= 3.63767E-01 I

E NE R G Y ( P C o * 2 ) = 1.0 90C0E +00 E(MEV). 4.59873E-02 R= 3.74896E-01
'

E hE RG Y (P C * *2 ) = 1.0 80 00E +00 E(MEV)= 4.08781E-C2 P= 3.88957F-01 '

EhERGY(PC**2)= 1.07000E+00 E(MEV)= 3.576S3E-C2 R= 4.07206F-01 /

EhERGYtPC**2)= 1.0 e000E +00 E(MEV)= 3.06586E-02 R= 4.31738E-01 #

EhERGY(MC**2)= 1.05000E+00 E(MEV)= 2.55488E-02 R= 4.6G3240-01
f hF RGY (MC * *2 )= 1.0 4000E +00 E(MEV)= 2.04390E-C2 R= 5.18505E-01 ,

E NE R G Y ( P C * * 2 ) = 1. 0 30 00 E +00 E(MEV)= 1.53293E-02 R= 6.05881E-51
t hE R GY (M C * *2 ) = l.02000E+00 E(MCV)= 1.02195E-C2 R= 7.81246F-01
EhERGY(MC**2)= 1.010 00 E +00 E(MEV)= 5.10976E-C3 R= 0.

ENERGY (PC**2)= 1.00000 E +00 E(MEV)= 0. R= 0.
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TABLE _B-II (continued)

ATCPIC huPBER= 65*

E NE RGY (M C* *2 )= 4.0C0COE+01 E(PEV)= ? .9 9281E + C 1 R= 4.66347E-01
EhERCYtPC**2)= 3.9000GE +01 E(MEV)= 1.94171E+01 R= 4.66017E-01
E hE R GY t MC* *2 )= 3. 8 C000 E +01 E(MEV)= 1.89061E+01 R= 4.65669E-01

E NE RGY (MC* *2 )= 3. 7 C000E +01 E(MEV)= 1.93951E+C1 R= 4.65302E-01
E hE R G Y ( P C * * 2 ) = 3.6 C000 E +01 E(MEV)= 1.7 884 2 E + 01 R= 4.64915E-01
EhERGYtPC**2)= 3.5C000E+01 E(MEV)= 1.73732E+C1 R= 4.64506E-01
E hE R GY t M C* *2 ) = 3.4C000E+01 E(MEi)= 1.68622E+C1 R= 4.64073E-01
E hE R G Y ( P C * * 2 ) = 3.30000E+01 E(MEV)= 1.63512E+01 R= 4.63614E-01
EhERGYtPC**2)= 3.20000E+01 E(MEV)= 1.58403E+01 R= 4. 6 312 6 E -01
E hE RGY (MC* *2 )= 3.10000E+01 E(MEV)= 1.53293E+C1 R= 4.6260SE-01
E hE R G Y ( P C * * 2 ) = 3.00000E+01 E(MEV)= 1.48183E+01 R= 4.62055E-01
ENERGY (MC**2)= 2.9C000E+01 E(NEV)= 1.43073E+C1 R= 4.61464E-01
E hE RGY (M C* *2 ) = 2.8C000E+01 E(MEV)= 1.37964E+C1 R= 4.6C832E-01
E NE R GY t PC * *2 ) = 2.70000E+01 E(MEV)= 1.32854E+01 R= 4.60153E-01
ENERGY (MC**2)= 2.6 C000 E +01 E(MEV)= 1.2 7 74 4 E + C 1 R= 4.59423E-01
E hE RGY t PC * *2 )= 2.5C000E+01 E(MEV)= 1.22634E+C1 R= 4.58636E-01
E hE RGY ( P C * *2 ) = 2.40000E+01 E(MEV)= 1.17524E+01 R= 4.57783E-01
E NE R GY ( MC * *2 ) = 2.3C000E+01 E(MEV)= 1.12415F+C1 R= 4.56959F-01
E hE RGY (M C * *2 ) = 2.20000E+01 E(MEV)= 1.07305E+C1 R= 4.55a52E-01
E hE RGY (P C* *2 ) = 2.10000E+01 E(MEV)= 1.02195E+01 R= 4.54751E-01
E hE R GY ( PC * *2 ) = 2.0C000E+01 E(MEV)= 9.70854E+CC R= 4. 5 35 4 3 F-01
EbERGYtMCo*2)= 1.9C000E+01 E(MEV)= 9.19757E+CC R= 4.52211E-01.

E NE R G Y ( P C * * 2 ) = 1.80000E+01 E(MEV)= 8.68659E+00 R= 4.50737E-01
EhERGY(MC**2)= 1.70000E+01 E(MEV)= 8.17562E+00 R= 4.49095E-01
EhERGY(MC**2)= 1.6C000E+01 E(MEV)= 7.66464E+CC R= 4. 4 72 5 6 E- 01
E hE R G Y ( P C * * 2 ) = 1.50000E+01 E(MEV)= 7.15 36 6 E + n 0 R= 4.45184E-01*

E hE R GY (hC * *2 ) = 1.4C000E+01 E(MEV)= 6.64269F+CC R= 4. 4 28 31 E-01
E hE RGY t M C* * 2 ) = 1.3C000E+01 E(MEV)= 6.13171E+CC R= 4.40139E-01
E NE RCY (P C * *2 )= 1.2 C000 E +01 E(MEV)= 5 A 2074 E + 00 R= 4.37020E-01
E hE R GY ( P C + * 2 ) = 1.1 C000 E +01 E(MEV)= 5.10976E+CC R= 4.333995-01
E hE R GY (P C * * 2 ) = 1.0C000E+01 E(MEV)= 4.59878E+CC R= 4.29112E-01
E hE R G Y ( P C * * 2 ) = 9.0C000E +0C E(MEV)= 4.08781E+00 R= 4.23070E-01
E hE R GY ( P C * *2 ) = 8.0C000E+00 E(MEV)= 3.5 768 3 E + CC R= 4.17734E-01
EhERGY(NC**2)= 7.0C000E+00 E(MEJ)= 3.06586E+CC R= 4.09994E-01
E NE R G Y ( P C * * 2 ) = 6.00000E+00 E(MEV)= 2.5 54 88E + 00 R= 4.00192E-01
ENERGY (PC**2)= 5.00000E+00 E(PEV)= 2.04390E+CC R= 3.87459F-01
ENERGY (MC**2)= 4.0C000E+00 E(PEV)= 1.53293E+CC R= 3.70457E-01
EhERGY(PC**2)= 3.00000E+00 E(MEV)= 1.02195E+00 R= 3.47204E-01
E hE RG Y !"C e *2 ) . 2.0 CCCOE +00 E(MEve= 5.10976E-01 R= 3.16396F-01
E hE R G Y ( M C * * 2 ) = 1.9C000E+00 E(MEV)= 4.59878E-C1 R= 3.13188E-01
E hE R GY (MC* * ? ). 1.8C000E+00 E(MEV)= 4.0 8 7 81 E-01 R= 3.10131E-01
EhERGY(PC'*2)= 1.7C000E+00 ?(MEV)= 3.5 7681F-01 R= 3.07363F-01
E hE RGY (M C* *2 ) = 1.6C000E+00 E(MEV)= 3.06586E-C1 R= 3. 0 5118 E-01
E hE R GY (P C * *2 ) . 1.5 0000E +00 E(MEV)= 2.55488E-01 R= 3.03517E-01
EhERGY(MC**2)= 1.40000E+00 E(MEV)= 2.04390E-C1 R= 3.04309F-01
t hE R G Y Di C * * 2 ) = 1.3C000E+00 E(MEV)= 1.5 3 29 3 E-C 1 R= 3.08563E-01
E hE P G Y t P C 4 4 21,1. 2 0000E +00 E(MEV)= 1.02195E-01 R= 3.22471F-01
ENERGY (MC+*2)= L.1C000E+00 E(MEV)= 5.10976E-02 R= 3.75403F-01
EhERGY(PCo*2)= 1.09000E+00 E(MEV)= 4.5 98 78 E-C 2 R= 3. 8 78 6 7 E-01
ENERGY (PC**2)= 1.02000E+00 E(MEV)= 4 .0 8 7 81 E-0 2 R= 4.03592F-01
F M OGY f MC * *7 ). ),07000F+00 E(MEV)= 3.5 768 3 E-C 2 R= 4. 2 39 7 7 E-01
ENE RGY (N C* *2 ) = 1.0e000E+00 E(MEV)= 3.06586E-C2 R= 4.51354E-n1
E NE R G Y ( P C * * 2 ) = 1.0 5000E +00 E(MEV)= 2.55488E-02 R= 4.89018E-01
t hE R GY ( M C + +2 ) = 1.04000E+00 E(MEV)= 2.0 4 390 E-C 2 R. 5.43062F-01
E hE R G Y ( M C * *2 ) = 1.0 3000 E +00 E(MEv)= 1.5 32 7 3 E-C 2 R: 6.45369E-C1
E NE R G Y t P C o *2 ) = 1.0200GE +00 E ( r1 E V ) = 1.02195E-02 R= 8.40586E-01
EhcRGY(MC**2)= 1. 01000 E +00 E(MEV)= 5. l C9 76 E-C 3 R= 0.

EhERGY(PC**2)= 1.0C000E+00 E(MEV)= 0. R= 0.
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TABLE B-II Jcontinued)

AT CPIC hCP8ER = 70
,

E hE RGY ( PC * * 2 ) = 4.0C0COE +01 E(MEVl= 1.99281E+01 R= 4.62515E-01
E hE R GY (M C * *2 3 = 3.9C000E+01 E(MEV)= 1.9 4171 E + C 1 R= 4.62182E-01
E NE R G Y ( P C o * 2 ) = 3. 8 0000 E +01 E(MEV)= 1.89061E+01 R= 4.61832E-01

~

E NE R GY (M C * *2 3 = 3. 7 C000E +01 E(MEV)= 1. 8 39 51 E + C 1 R= 4.61464F-01
E NE R GY (M C * * 2 ) = 3. 6 C0 00 E +01 E(MEV)= 1.788'2E+C1 R= 4.61075E-01
E hE R G Y t P C * * 2 ) = 3.5C000E+01 E(MEV)= 1.73732E+01 R= 4.60664E-01
EhERGYtPC**2)= 3.4C000E+01 E(MEV)= 1.68622E+C1 R= 4.60229F-01
E NE R GY (M C * *2 ) = 3.3C000E+01 E(MEV)= 1.63512E+C1 R= 4.59767E-01

E hE R G Y ( P C * * 2 ) = 3.20000E+01 E(MEV)= 1.58403E+01 R= 4.59278E-01
E hE R GY (PC * *2 ) = 3.1C000E+01 E(MEV)= 1.5 329 3 E + 01 R= 4.58756E-01
E SE R GY t M C * * 2 ) = 3.0C000E+01 E(MEVi= 1.48183E+C1 R= 4.58201E-01
E hE R G Y ( P C * * 2 ) = 2.9 C0 00 E +01 E(MEV)= 1.4 30 7 3 E + 01 R= 4.57608E-01
E hE R CY (N C * *2 ) = 2.8C000E+01 E(MEVi= 1.37964E+C1 R= 4.56973E-01
E hE R GY (P C * *2 ) = 2.7C000E+01 E(MEV)= 1.32854E+C1 R= 4.56791E-01
E bE R G Y t P C * * 21 = 2 6 C000 E +01 E(MEV)= 1.2 7744E + 01 R= 4.55558E-01
E hE R GY (P C * *2 ) = 2.5C000E+01 E(MEV)= 1.22634E+C1 R= 4.54768F-01
E hE R GY (P C * * 21 = 2,4 C000 E +01 E(MEV)= 1.17524E+C1 R= 4. 5 3912 E-01
E bE R GY (P C * *2 ) = 2.3C000E+01 E(MEV)= 1.12415E+01 R= 4.52984E-01
E NE R GY (P C * *2 ) = 2.2 C000E +01 E(MEV)= 1.07305E+C1 R= 4. 519 7 A E-01
E hE R G Y ( M C * *21 = 2.1 C000 E +01 E(MEV)= 1. 0 219 5 E + C 1 R= 4.50869F-01
E hE R G Y ( M C * * 21 = 2.0 C000 E +01 E(MEV)= 9.70854E+00 R= 4.49658E-01
EhERGYtPC**2)= 1.9C000E+01 E ( M E V i = 9.19 75 7 E + C C R= 4.48323F-01
E hE R GY (MC * * 2 ) = 1.8C000E+01 E(MEV)= 3.68659E+CC R= 4.46845E-01 .

EhERGYtPC**2)= 1.7 0000 E +01 E(MEV)= 8.17562E+00 R= 4.45201E-01
E hE R GY (M C * *2 ) = 1 6C000E+01 t(MEV)= 7.66464E+0C R= 4.43359E-01
E NE R G Y ( P C * * 2 ) . 1.50000E+01 E(MEVl= 7.15366E+CC R= 4. 412 8 6 E- 01
E hE R GY (P C * * 2 ) = 1.4C000E+01 E(MEV)= 6.64269E+00 R= 4.38932E-01

*

E hE R GY (M C * *2 ) = 1.3C000E+01 E ( P E "' = 6.13171E+CC R= 4.36241C-01
EhERGY(PC**21= 1.2C000E+01 E(MEs = 5.62074E+CC R= 4.33135E-01
E NE R GY (P C o *2 ) = 1.10000 E +01 E(ME,)= 5.109 76 E + 0 0 R= 4.29514E-01
E hE RGY (P C * *2 ) = 1.0C000E'.1 E(MEV)= 4.5 98 78 E + CC R= 4.25243E-01
EhERGY(MC**2)= 9.0C000Es E(nEV)= 4.08781E+CC R= 4.2C136E-01
E NE R G Y ( P C * * 2 ) = 8.006 'E+0s E(MEV)= 3.5 7683E + 00 R= 4.13935E-01
ENERGY (PC**2)= 7.0C000E+00 E(MEVl= 3.06586E+CC R= 4.06267F-01
E NE R GY (M C * *21 = 6.0 C000 E +00 E(MEV)= 2.5 5483E + CC R= 3.96587E-01
E NE R G Y ( P C * * 2 ) = 5.0C000E+00 E(MEV)= 2.04390E+C0 R= 3.84066E-01
ENERGYtPC**2)= 4.0C000E+00 E(MEV)= 1.5 3 29 3 E + C 0 R= 3.67447E-01
E bE R GY (M C * *2 ) = 3.0C000E+00 E(PEVI= 1. 0 219 5 E + C C R= 3.44942E-01
E NE R G Y (P C * *2 ) = 2.00000E +00 E(MEV)= 5.10976E-01 R. 2.15827E-01
ENERGY (MC**2)= 1.9C000E+00 E(MEV)= 4.5 98 78 E-01 R- 3.12908E-01
E hE R G Y ( M C * * 2 ) = 1.8C000E+00 E(MEV)= 4.08781E-C1 R= 3.10183E-01
E hE RGY (PC * *2 )= 1.7 C0 00 E +00 E(MEV)= 3.57683E-01 R= 3.07806E-01
EhERGYtMC**2)= 1.6C0COE+00 E(PEV)= 3.06596E-C1 R= 3.06031F-01
E hE R GY ( P C * * 21 = 1.5C000E+00 E(MEV)= 2.55488E-C1 R= 3.05323E-01
E NE R G Y t P C * * 2 ) = 1.4 0000 E +00 E(MEVl= 2.04390E-01 R= 3.06613E-01
thERGY(PC**2)= 1.3C000E+00 E(MEV)= 1.5 329 3 E-C 1 R= 3.12066F-0'
E hE R GY (P C * t21 = 1.2 C000 E +00 E(MEV)= 1.02195E-C1 r= 3.28173E-01 m

E hE R G Y t P C * * 2 ) = 1.100 00 E +00 E(MEV)= 5.10976E-02 R= 3.87346E-01 ([
E hE R GY t PC * *2 ) = 1.09000E+00 E(MEV)= 4.5 98 78 F-02 R= 4.01179E-01 p

'
ENERGY (PC**2)= 1.08000E+00 E(MEV)= 4.08781E-C2 R= 4.18612E-01
E hE R GY (P C * * 2 ) = 1.0 7000 E +00 E(MEV)= 3.5 76 8 3 E-0 2 R= 4.41190E-01 sq
E NE R GY (P C * *2 ) = 1.0E000E+00 E(MEV)= 3.06586E-C2 R= 4. 714 9 6 F -01 A,
E NE R G Y ( P C * * 2 ) = 1.000 tut +00 .sECki- 2.!!'400-CO P- 5,14116E-01 -

,

E hE R G Y (P C * *2 ) = 1.0 4000 E +00 E(MEV)= 2.04390E-02 R= 5 78398E-01
ENERGY (MC**2)= 1.03000E+00 E(MEV)= 1.53293E-02 R= 6.85897E-01
EhEAGY(NC6+21s 1.020COC#00 E(MEY)s 1. 0 219 5 E-0 2 R= 9. 014 8 7F-01
E NE R G Y ( P C * * 2 ) = 1.01000 E +03 E (ME V)= 5 .109 76 E-0 3 R= 0.

ENERGY (PC**21= 1.0 C000F +00 E(PEV)= 0. R= 0.
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TABLE B-II (Centinued)

ATCPIC bOPBER= 75.

EhERGY(MC**2)= 4.0C000E+01 E(MEV)= 1.99281E+01 R= 4.58236F-01
E bE R G Y ( P C * *21 = 1.9 C000 E +01 E(MEV)= 1.9 4171 E + C 1 R= 4.57903E-01
EhERGYtMC**2)= 3.8C000E+01 E(MEV)= 1.8 9C61 E + C 1 R= 4. 5 75 = 1F-01'

(FERGY(PC**2)= 3.7C000E+01 E(MEV)= 1.83951E+01 R= 4.57181E-01
E hE h GY ( P C * *2 ) = 3.6C000E+01 E(MEV)= 1.78842E+01 R= 4.56790F-01
E hE RGY (PC* *2 )= 3.5C000E+01 E(MEV)= 1. 7 3 7 3 2 E + C 1 R= 4.5637RE-01
E NE R G Y ( M C * * 2 ) = 3.4 C000E +01 E(MEV)= 1.68622E+01 R= 4.55941E-01
EhERGV(MC**2)= 3.3C000E+01 E(MEV)= 1.63512E+C1 R= 4.55478E-01
shERGY(PC**2)= 3.2C000E+01 E(MEV)= 1.58403E+C1 R= 4. 5 49 8 6 E- 01
E NE R G Y ( P C * * 2 ) = 3.10000 E +01 E(MEV)= 1.5 3293 E + 01 R= 4.54463E-01
E hE R GY (MC * *2 ) = 3. 0 C000 E +01 E(MEV)= 1.48183E+C1 R= 4.53906F-01
E NE RGY (M C * *2 ) = 2. 9 0000 E +01 E(MEV)= 1.43C73E+C1 R= 4. 5 3 311 E- 01
E NE R G Y i P C * * 2 ) = 2 8C000E+01 E(MEV)= 1.37964E+01 R= 4.52674E-01
E hE R GY t M C * *2 ) = 2.7C000E+01 E(MEV)= 1.32854E+C1 R= 4. 519 91 E-01
E hE R G Y ( M C * *21 = 2. 6 C000 E +01 E(MEV)= 1.27744E+C1 R= 4. 512 5 6 E - 01
E NE R G Y ( P C * * 2 ) = 2. 50000 E +01 E(MEV)= 1.22634E+01 R= 4.50463E-01
EhERCY(PC*+2)= 2.4 C000E +01 E(MEV)= 1.17524E+C1 R= 4.49606F-01
E hE RGY t M C * *2 ) = 2.3C000E+01 E(MEV3= 1.12415E+C1 R= 4.46676E-01
E NE R G Y ( P C * * 2 ) = 2.20000E+01 E(MEV)= 1.0730SE+01 R= 4.47664E-01
EhERGY(MC**2)= 2.1C000E+01 E(MEV)= 1.02195E+01 R= 4.46553E-01
E hE RGY t MC* *2 )= 2.0C000E+01 E(MEV)= 9.7C854E+CC R= 4.45346E-01
E FE R G Y t P C * * 2 ) = 1.90000E+01 E(MEV)= 9.19 75 7 E + 0 0 R= 4.44010E-01
EhERGY(PC**2)= 1.8C000E+01 E(MEV)= 8.68659E+1C R= 4.42532E-01
E hE RGY (PC * +2 ) = 1.7C000E+01 E(MEV)= 8.17562E+CC R= 4. 4 0 8 8 B E- 01
E hE R G Y ( P C * * 2 ) = 1.6C000E+01 E(MEV)= 7.66464E+00 R= 4.39049E-01
E hE R GY ( MC * *2 ) = 1.5C000E+01 E(MEV)= 7.15366E+CC R= 4.36979E-01
E hE RGY t M C * *2 ) = 1.4C000E+0, E(MEV)= 6.64269E+CC R= 4.34632E-01
E bE R GY (P C * *2 ) = 1. 3 0000E +01 E(MEV)= 6.13171 E + 0 0 R= 4.31950E-01
E hE R G Y ( P C * *2 ) = 1.2C000E+01 E(MEV)= 5.62074E+0C R= 4.28858F-01
EhERGY(MC**2)= 1.1C000E+01 E(MEV)= 5.1C'76E+CC R= 4. 252 5 7E-01
E hE R GY ( P C * *2 ) = 1.00000E+01 E(MEV). 4.5 96 78 E + 00 R= 4.21016E-01
E hE RGY ( P C * *2 ) = 9.0C000E+00 E(MEV)= 4.08781E+CC E= 4.15955E-01
E hE R G Y ( M C * * 2 ) = 8.0C000E+00 E(MEV)= 3.5 768 3E + C C R= 4.09322E-01
E hE R G Y ( PC o *2 ) = 7.00000E+00 E(MEVis 3.06586E+00 R= 4.02260E-01
E hE R C Y ( P C * *2 ) = 6.0C000E+00 E(PEV)= 2.55488E+CC R= 3.92744E-01
EhERGY(MC**2)= 5.0 C000E +00 E(MEV)= 2.04390E+CC R= 3. 8 G4 9 2 E- 01
EhERGY(PC**2)= 4.0 C000E +00 E(MEVi= 1.53293E+00 R= 3.64333E-01
EhERCY(MC**2)= 3 0C000E+00 E(MEV.= 1.02195E+CC n- 3.42669F-01
[hE RGY (M C * *2 ) = 2.0 C000E +00 E(MEV)= 5.1C976E-C1 9= 1.15329E-01
EhEEGY(PC**2)= 1.9 0000E +00 E(MEV)= 4.5 9 8 78 E-01 k- 3.12703E-01
EhERGY(PC**2)= 1.8C000E+00 E(MEV)= 4.08781C-01 R= 3.10315F-01
E hE R G Y ( P C * * 2 ) = 1. 7 C000 E +00 E(MEV)= 3.5 768 3 E-C1 R= 3.08329E-01
E NE R G Y ( M C * * 2 ) = 1.6 C000E +00 E(MEV)= 3.06586E-01 R= 3.07026E-01
ENERGY (MC**2)= 1.5C000E+00 E(MEV)= 2.55488E-01 R= 3.06912F-01
E bE R GY (M C * *2 ) = 1.4C000E+00 E(MEV)= 2.04390E-C1 R= 3.09004E-01
E NE R G Y ( P C * * 2 ) = 1.30000E*00 E(MEV)= 1.53293E-01 R= 3.15670E-01
ENERGY (MC**2)= 1.20000E+00 E(MEV)= 1.02195E-C1 R= 3.54017F-01
EhERGY(PC**2)= 1.1C000E400 E(MEV)= 5.!C976E-C2 R= 3.99579E-01
EhERGY(PC**2)= 1.0 9000E +00 E(MEV)= 4.59878E-02 R= 4.14815E-01
ENERGY (PC**2)= 1.08000E+00 E(MEV)= 4.08781E-02 R= 4.33999F-01
E :.J R G Y ( K C * * 2 ) = 1.07000E+00 E(MEV)= 3.5 768 3 E-C 2 R= 4.58824E-01
E NE R G Y ( P C * * 2 ) = 1.0 6000E +00 E(MEV)= 3.06586E-02 R= 4.92113E-01
s he n u t i N L4 eli . 1.G;CCO2+0C Er"EV t 2.55488E-C2 R= 5.38044F-01
EhERGY(MC**2)= 1.04000E+00 E(MEV)= 2.04390E-C2 R= 6.09477E-01
E hE R G Y t P C * * 2 ) = 1.0 3000E +00 E(MEV)= 1.53293E-02 R= 7.27416E-01
E NE R GY (PC * *2 ) = 1.02000E+00 E(PEV)= 1.02195E-02 R= 9.63S73F-01
EhE RGY (ML* *2 )= 1.01000E+00 E(MEV)= 5.1C976E-C3 R= 0.

E NE R GY t PC * *2 ) = 1.00000E+00 E(MEV)= 0. R= 0.

)" J /
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TABLE B-Il 3 0ntinued)
_ - -

ATCPIC buPEER= 80 ,

E hE R GY t P C * * 2 ) = 4. 0 C C C CE + 01 E(PEV)= 1.99281E+Cl R= 4 5 34 61 E-01
thERGY(PC**2)= 3.9CCC0i+01 E(MEV)= 1.94171E+01 R= 4.53126F-01
E hE k GY t M C * *2 ) = 3.8C000E+01 E(MEV)= 1.89061E+C1 R= 4.52773E-01 *

E hE R C '. ( P C * * 2 ) = 3.7C000E+01 E(MEV)= 1.83951E+01 R= 4.52402E-01
t hE R GY ( P C * *2 ) = 3.6 C000 E +01 E(PEV)= 1.78842E+0] R= 4.52010F-01
E NE R GY ( M C * * 2 ) = 3.5C000E+01 E(MEV). 1.73732E+C1 R= 4.51596E-01
ENERGY (MC**2)= 3.40000E+01 E(MEV)= 1.68622E+01 R= 4. 5115 M E -01
E hE RGY (PC * *2 )= 3.3C000F+01 E(MEV)= 1.63512E+C1 R= 4.5C694F-01
E NE RGY (M C* *2 ) = 3.20000E+01 E(MEV)= 1.58403E+C1 R= 4. 5 C 2 01 E- 01
E NE R G Y ( P C * * 2 ) = 3.10000 E +01 E ( M E V I = 1.5 3 2 9 3 E + 01 R= 4.49677E-01
EhERGY(MC**2)= 3.00000F+01 E(MEV)= 1.48193E+C1 R= 4.49119E-01
E hE R G Y ( M C * * 2 ) = 2.90000E +01 E(MEV)= 1.43073E+C1 R= 4. 4 85 2 2 E- 01
E hE R C Y ( P C * * 2 ) = 2. 8 C0 00 E +01 E(MEV)= 1.37964E+01 R= 4.47B84E-01
ENERGY (PC**2)= 2. 7 C000 E +01 E(MEV). 1.32854E+C1 R= 4. ~ 72 0 0 F-01
EhERGY(MC**2)= 2. 6 C0 00 E +01 E ! t1 E V ) = 1.27744E+C1 R= 4.46464E-01
E hE R GY ( P C * * 2 ) = 2.5 0000 E +01 E(MEV)= 1.22634E+01 R= 4.45671E-01
ChERGY(PC**2)= 2.40000E+01 EIFFV)= 1.17? 24 E + C 1 R= 4.44814F-01
EblRGY(MC**2)= 2.3 C000 E +01 E(MEV) 1.12415E+C1 R= 4. 4 38 8 4 E-01
EbCRGY(PC**24= 2.2 00 00 E +01 E(MEV)= 1.0730SE+01 R= 4.42972E-01
E hE R GY ( P C * *2 ) = 2.1 C000 E +01 E(MEVi= 1.02195E+C1 R= 4.41767F-01
E NE R GY (M C * *2 ) = 2.0 C000 E +01 E(MEV)= 9.70854d+CC R= 4. 4 C5 5 7E-01
E NE R G Y ( P C * * 2 ) = 1.9 0000 E +01 E(MEV)= 9.19757E+00 R= 4.39223E-01
thERGY(MC**2)= 1.80000E+01 E(MEV)= 8.66659E+CC R= 4.37749F-01
EhE RGY t MC * *2 ) = 1.7C000E+C1 E(MEV)= 8.17562E+CC R= 4.36110E-01
E NE R G Y ( P C * * 2 ) = 1.60000E+01 E(MEV)= 7.66464E+00 R= 4.34278E-01
ENERGY (MC**2)= 1.50000E+01 E(MEV)= 7.15366E+CC R= 4.3221SE-01
EbERGYtPC**2)= 1. 4 0000 E +01 E(MEV)= 6.64269E+CC R= 4. 2 9 8 8 3 E -- 01

E hE R G Y ( P C * * 2 ) = 1.3C000E401 E(MEV)= 6.13171 E + 0 0 R= 4.27219F-01
E NE R GY ( M C * *2 ) = L.2C000E+01 E(MEV)= 5.62074E+CC R= 4.24152F-01
EhERGY(MC**2)= 1.1C000E+01 E(MEV)= 5.1C976E+CC R= 4.2C585E-01
E NE R G Y ( P C * * 2 ) = 1.000000+01 E(MEV)= 4.5 98 78 E +00 R= 4.16391E-01
EbERGY(PC**2)= 9.0C000E+00 E(MEV)= 4.08781E+CC R= 4.11195F-01
E bE R G Y t P C * * 2 ) = 8.0C000E+00 E(MEV)= 3.5 768 3 E + C C R= 4. 053 5 7E-01
E NE R G Y t P C * * 2 ) = 7.00000E +00 E(MEV)= 3.06586E+00 R= 3.97933E-01
E hE RGY lPC * *2 ) = 6.0 C000 E +00 E(MEV)= 2.55488E+CC R= 3.88626E-01
E hE R G Y ( M C * * 2 ) . 5.0COCOE G0 E(MtV)= 2.04390E+CC R= 3.76700E-01
E NE R G Y ( P C * * 2 ) = 4.00000E +00 E(MFV)= 1.53293E+C0 R= 3. 610 75 E -01
E bE R GY (P C* *2 ) = 3.0C0COE+00 EtPEV)= 1.02195E-CC R= 3.40342F-01
E hE R GY (P C * *2 ) = 2.0C000E+00 E ( ME V)= 5.1C976E-C1 R= 3.14858E-01

E(M'V). 4.5 9 8 78 E-01 R= 3.12531E-01E hE R GY (PC * *2 ) = 1.90000 E +00 t

EhERGY(MC**21= 1.8C000E+00 E(MEV)= 4.08781E-01 R= 3.lC483F-01
E hE R GY (M C * *2 ) = 1.7C0COE+00 E(MEV)= 3.5 768 3 E-C 1 R= 3.08894F-01
EMRGY(PC**2)= 1.60000E +00 E(MEV)= 3.06586E-01 R= 3.08067E-01
EhERGYtPC**2)= 1. 5 C0 00 E +0 0 E(MEV)= 2.55488E-Cl R= 3.08553F-01 ~ )*

ENERGY (MC**2)= 1. 4 C0 00 E +00 E(MEV)= 2.04390E-C1 R= 3.11456E-01 k ''

E NE R G Y ( P C * * 2 ) = 1. 3 0000E +00 E(MEV)- 1.53293E-01 R= 3.19354F-01 I
m

E hE R GY (PC * *2 )= 1.20000E+00 E(MEV)= 1.02195E-C1 R= 3 39988E-01
d'

[ ht R GY (P C * * 2 )= 1.1 C0 00 E +00 E(MEV)= 5.1C976E-02 R= 4.12092E-01
E NE R G Y ( P C * * 2 ) = 1.05000E+00 E(MEV)= 4.54878E-02 R= 4.28763E-01 I'l

#"
FhERGY(MC**2)= 1.0 8000E +00 E(PEV)= 4.08791E-02 R= 4.49738F-01
EhERGY(MC**2)= 1.0 7000 E +00 E(MEV)= 3.5 768 3E-C2 R= 4.76362F-01
E NE R G Y ( P C * * 2 ) = 1.0 6000 E +00 E(MEV)= 3.06586E-02 R= 5.13212E-01
ENERGY (MC**2). 1.05000E+00 E(PEV)= 2.5548SE-C2 R= 5.64322E-01
E hE RGY (P C * * 2 ) = 1. 0 '0 C O E +00 E(MEV)= 2.04390E-C2 R= 6. 412 6 7 F - 01
E NE R C Y t P C * * 2 ) = 1.0 3000 E +00 E(MEV). 1.53293E-C2 R= 7.69883E-01
EhERGY(PC**2)= 1. 0 20C0 E +00 E(PEV). 1.02195E-C2 R= 0.

E NE R G Y ( P C * * 2 ) = 1.01000 E +00 E(MEV)= 5.1C976E-C3 R= 0.

E NE R G Y ( P C * * 2 ) . 1.0 C000 E +00 E(MEV)= 0. R= 0.
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TABLF B-II (continued)

ATCPIC h6PBER= 85.

E hE R G Y ( P C * * 2 ) = 4.0C000E+01 E(PEV)= 1.99281E+C1 R= 4.48122F-01
E NE R C Y (PC o *2 ) = 3.90000E+01 E(MEV)= 1.94171E+01 R= 4.47786E-01

* ENERGY (MC**2)= 3.8 0000E +01 E(MEV)= 1.89061E+01 R= 4.47433E-01
EhERGY(ML**2)= 3. 7C0 00 E +01 E(MEV). 1.83951E+C1 R= 4. 4 70 61 E- 0 )
E NE R G Y ( P C * * 2 ) = 3.6C000E+01 E(MEV)= 1.78842C+01 R= 4.46669E-01
EhEPGY(MC**2)= 3.5C000E+01 E(MEV)= 1.7 3'32 E + 01 R= 4.46254E-01
E hE RGY (MC* *2 ) = 3.4C000E+01 E(MEV)= 1.68622E+C1 R= 4.45816E-01
E NE R G Y ( P C * * 2 ) = 3. 3 0000 E +01 E(MEV)= 1.63512E+01 R= 4.45351E-01
EhERGY(PC**2)= 3.20000E+01 E(MEV)= 1.5 8 403 E + C 1 R= 4.44858E-01
EhERGY(PC**2)= 3.10000E+01 E(MEV)= 1.53293E+C1 R= 4.44333E-01
E hE RG Y (P C e *2 ) = 3.0C000E*01 E(MEV)= 1.48183E+01 R= 4.43775E-01
t hE R GY (M C * *21 = 2.9 C000 E +01 E(MEV)= 1.43073E+C1 R= 4. 4 3179 E-01
E hE RGY (P C * *2 ) = 2.8C000E+01 E(MEV)= 1.37964E+C1 R= 4.42541F-01
E hE R G Y ( P C * * 2 ) = 2.70000E+01 E(MEVla 1.32854E+01 R= 4.41857E-01
E NE R GY ( P C * *2 ) = 2.6C000E+01 E(MEVi= 1.2 7 74- E + 01 R= 4. 4112 2 E-01
EhERGY(MC**2)= 2.5C000E+01 E(MEV)= 1.22634E+C1 R= 4.4C330E-01
E NE R G Y ( P C * * 2 ) = 2.40000E+01 E(MEV)= 1.17524E+01 R= 4.39474E-01
E NE R GY ( PC * *2 ) = 2.3C000E+01 E(MFV)= 1.12 415 E + C 1 R= 4 38546E-01
E hE RGY (M C* *2 ) = 2.20000E+01 E(MEV)= 1.0730$E+C1 R= 4. 3 75 3 9 F-01
E NE P G Y ( P C * * 2 ) = 2.10000E +01 E(MEVl= 1.02195E+01 R= 4.36436E-01
EhERGY(PC**2)= 2.0C000E+01 E(MEV)= 9.70854E+C0 R= 4.35230F-01
EhERGY(MC**2)= 1.90000E+01 E(MEV)= 9.19757E+C0 R= 4. 3 39 0 3 E- 01
E hE R GY (PC * *2 ) = 1.8 0000 E +01 E(MEV)= 8.68659E+03 R= 4.32437E-01
E hE R G Y (P C * *2 )= 1.7C000E+01 E(MEV)= 8.17 t b2 E + C C R= 4 30808r-01
EhERGY(PC**2)= 1.6C000E+01 E(MEV)= 7.66464E+CC R= 4.28989E-01
E hE R GY t PC * *2 )= 1.5 0000 E +01 E(MEV)= 7.15 3 66 E + 0 0 R= 4.26945F-01
EhcRGY(NC**2)= 1.4 C000 E +01 E(MEV)= 6.64269E+CC R= 4.24632F-01
E NE RGY (P C * *2 ) = 1.3C000E+01 E(MEV)= 6.13171E+CC R= 4. 219 9 5 E- 01
E hE R G Y ( H C * * 2 ) = 1.2 0000E +01 E(MEV)= 5.6 20 74 E + 00 R= 4.18964E-01
EhERGY(PC**2)= 1.lt900E+01 E(MEV)= 5.10976E+CC R= 4.;5445F-01
E hE R GY (M C * *2 ) = 1.0 C000 E +01 E(MEV)= 4.5 98 78 E + CC R= 4.11315E-01
E hE R GY (P C * *2 ) = 9.00000E +00 E(MEV)= 4.08781E+00 R= 4.06407E-01
E hE R GY (P C * *2 )= 8.0 C000E +00 E(MEV)= 3.5 768 3 E + C C R= 4.00491F-01
E hE RGY (M C * *21 = 7.0 C000 E +00 E(MEV)= 3.06586E+CC R= 3. 9 3 2 41 F - 01
E NE R G Y ( P C * * 2 ) = 6.0C000E +00 E(MEV)= 2.55488E+00 R= 3.84189E-01
E hE R GY t PC * *2 ) = 5.00000E+00 E(MEV)= 2.04390E+CC R= 3.72648E-01
ENERGY (MC**2)= 4.0 C000 E +00 E(MEVl= 1.53293E+CC R= 3. 5 76 3 0 E- 01
E NE R G Y ( P C * * 2 ) = 3.0 C000E +00 E(MEV)= 1.02195E+00 R= 3.37916E-01
E hE R GY ( M C * *2 ) = 2.0C000E+00 E(MEV)= 5.1C976E-C1 R= 3.14374F-01
EhERGY(MC**2)= 1.9C000E+00 E(MEVl= 4.59878E-C1 R= 3.12 35 3E-01
EhERCYlPC**2)= 1. 6 0000 E +00 E(MEV)= 4.08781E-01 R= 3.10652E-01
E NE R G Y (MC * * 2 ) = 1.7C000E+00 E(MEV)= 3.5 768 3 E-C 1 R= 3.09467E-01
E NE R GY (P C * *2 ) = 1.6C000E+00 E(MEVl= 3.06586E-01 R= 3.09124E-01
E NE R G Y ( P C * * 2 ) = 1.50000E+00 E(MEV)= 2.5 54 8 8 E-01 R= 3.10220E-01
EhERGYtPC**23= 1.40000E+00 F(PEVl= 2.04390E-01 R= 3.139 5 0 F -01
E NE R GY (M C * *2 ) = 1. 3 C000 E +00 E(MEV)= 1.53293E-C1 R= 3. 2 31 r
E hE R G Y ( P C * *2 ) = 1.2 0000E +00 E(MEVl= 1.02195E-01 R= 3.460?om
EhERGY(MC+*2)= 1 1C000E+00 E(MEVI= 5.10976E-02 R= 4.24971F- .
E hE R GY t M C * *2 ) = 1.09000E+00 E(MEV)= 4.5 9 8 78 E-C 2 R= 4. 4 3010 E- 01
EhERGYlMC**2)= 1.02000E+00 E(MEV)= 4.08781E-02 R= 4.65815E-01
E hE RCY (M C * *2 ) = 1.0 7000 E +00 E(MEV)= 3.5 768 3 E-C 2 R= 4.95288F-01
E NE RGY (M C * *2 ) = 1.06000E+00 E(MEVl= 3.06586E-C2 R= 5. 3 47 6 4 E- 01
ENERGY (PC**2)= 1.05000E+00 E(MEV)= 2.5 54 88E-02 R= 5.90246E-01
E hE R GY t NC * *2 ) = 1.04000E*00 E(MEV)= 2.04390E-C2 R= 6. 7 37 4 0 F-01
ENERGYtPC**2)= 1.03000E+00 E(MEVl= 1.53293E-C2 R= 8.13259E-01
E bE R C Y t P C * * 2 ) = 1.02000E+00 E(MEV)= 1.02195E-02 R= 0.
ENERGY (MC**2)= 1.0(000E+00 E(MEVl= 5.10976E-Opg q [R5 O.
E hE R GY t M C * *2 ) = 1.0C000E+00 E(MEV)= 0. ))/ n f =; 0.
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_ TABLE B-II (continued)

ATOMIC hGPBER* 90 .

ENERGY (MC**2)= 4.00000E+01 E(MEV)= 1.99281E+01 R= 4.42139E-01
ENERGY (MC**2)= 3.9 C000E +01 E(MEV)= 1.94171E+C1 R= 4. 418 0 3 F - 01
E hE R GY (MC * *2 )= 3.80000E+01 E(MEV)= 1.89061E+01 R= 4.41449E-01 *

ChERGYtNC**2)= 3.7C000E+01 E(PEV)= 1.33951E+01 R= 4.41077E-01
E .N E R G Y ( M C * * 2 ) = 3.6 C000 E +01 E(MEV)= 1.78842E+C1 R= 4.40685E-01
EhERGYtPC**2)= 3. 5 0000E +01 E(MEV)= 1.73732E+01 R= 4.40270E-01
E hE RGY (PC'*2 ) = 3.4C000E+01 E(MEV)= 1.68622E+01 R= 4.39332E-01
E NE RGY (P C * *2 ) = 3.30000E+01 E(MEV)= 1.63512E+C1 R= 4.39368E-01
E hE R G Y ( P C * * / ) = 3.20000E+01 E(MEV)= 1.58403E+01 R= 4.38876E-01
E NE RCY t MC + *2 ) = 3.1 COCO E +01 E(MEV)= 1.5 329 3 E + C 1 R= 4.38352E-01
EhERGY(MCo*2)= 3.0C000E+01 E(MEV)= 1.48183E+C1 R= 4.37795E-01
E hE RGY (PC * *2 )= 2.9 0000 E +01 E(MEV)= 1.4 30 73 E + 01 R= 4.37200E-01
EhERGY(PC**2)= 2.8C000E+01 E(MEV)= 1.37964E+01 R= 4 36564r-01
EhERGYtMC**2)= 2. 7 C000 E +01 EiMEV)= 1.32854E+C1 R= 4.35882E-01
E hE R G Y ( P C * * 2 ) = 2.6C000E+01 E(MEV)= 1.2 7 74 4 E + 01 R= 4.35149E-01
EbSRGY(PC**2)= 2.50000E+01 E(FEV)= 1.22634E+01 R= 4 34361E-01
EhERGY(PC**2)= 2. 4 CC CO E +01 E(MEV)r 1.17524E+C1 R= 4. 3 35 09 E-01
E hE R G Y ( P C * * 2 ) . 2.30000E+01 E(MEV)= 1.12415E+01 R= 4.32586E-01
EhERGY(PC**2)= 2.20000E+01 E(MEV)= 1.07305L+C1 R= 4. 315 8 3 E-01
E hE RGY tMCo *2 )= 2.1COCOE+01 t(MEV)= 1.02195E+C1 R= 4.30489E-01
E hE RGY (PC * *2 )a 2.0C000E+01 E(MEV)= 9.70854E+00 R= 4.29201E-01
EhERGY(PC**2)= 1.9C000E+01 E(MEV)= 9.19757E+CC R= 4.27075E-01
ENERGY (PC**2)= 1.8C000E+01 E(MEV)= 8.68659t+CC R= 4.26521E-01
E bE R G Y (P C * *2 ) = 1.70000E+01 E(MEV)= 8.17562E+00 R= 4.24908E-01
EhERGY(PC**2)= 1.6C0COE+01 E(MEV)= 7.66464E+CC R= 4.23108F-01
EhERGY(PC++2)= 1.5C000E+01 E(MEV)= 7.15366E+CC R= 4.21089E-01
E bE R G Y t P C * * 2 ) . 1.40000E+01 E(MEV)= 6.64269E+00 R= 4.18806E-01
E NE R G Y ( P C * *2 ) = 1.3C000E+01 E(MEV)= 6.13171E+C0 R= 4.16200C-01
E hE R GY (M C * *2 ) = 1.2COCOE+01 E(MEV)= 5.62074E+CC R= 4.13 2 2 7E -01
E hE R C Y t P C * * 2 ) = 1.1 C000 E +01 E(MEV). 5.10 9 76 E + 0 0 R= 4.09772E-01
EhERGY(PC**2)= 1.0C0COE+01 E(PEV)= 4.59878E+CC R= 4.05726E-01
E hE R GY (M C * *2 ) = 9.0C0COE+00 E(MEV)= 4.08781E+CC R= 4. C C9 31 E-01
L NE R G Y ( P C * * 2 ) = 8.00000E+00 E(MEV)= 3.5 7683E + CC R= 3.95167E-01
EhCRGYtPC**2)= 7.0 C0 CC E +00 E(MEVI. 3.06586E+CC R= 3.88129E-01
E hE RGY (M C + 82 ) = 6.0COCOE+00 E(MCV)= 2.55488E+CC R= 3.79379E-01
E hE R G Y I P C * * 2 ) = 5.0 C0C0E *00 E(MEV)= 04390E+00 R= 3.68284E-01'

E hE R G Y ( P C * * 2 ) = 4.0C000E+00 E(MEV)= 1.52291E=CC R= 3.53950E-01
E hE R GY (M C e *2 ) = 3.0 C000 E +00 E(MEV). 1.02195E+CC R- 3.35346E-01
E NE R G Y ( P C * * i ) = 2.0C000E+00 E(MEV)= 5.10976E-01 R= 3.13840E-01
E NE R E Y ( P C * * 2 ) = 1.9C00CE=00 E(PEV)= 4.5 98 78 E-C1 R= 3.12134F-01
ENERGYlPC**2)= 1.8C0C0E+00 E(MEV)= 4.08781E-C1 R= 3.10791E-01
ENdRGY(PC**2). 1. 7 0000E +00 E(MEV). 3.57683E-01 R= 3.10019E-01
E hE R GY (MC * *2 ) = 1.6C000E400 E(MEV)= 3.06586E-01 R= 3.1017 3 F -01 ' ')
E hE R GY t M C ' *2 ) = 1.50000E+00 E(MEV)= 2.5 5 4 8 B E- 01 R= 3.11893E-01 L"
E bE R G Y ( P C * * 2 ) = 1.4C0COE+00 E(MEV)= 2.0 4 3 90 E -01 R= 3.16468F-01CO
ChERGY(PC**2). 1.3 GOC 05+00 E(PEV)= 1.53293E-C1 R- 3.26911F-01
E hE R GY ( P C * * 2 ) = 1.2 COCOE +00 E(MEV)= 1. 0 219 5 E- C 1 R= 3.52279E-01's
E NE R G Y ( M C * * 2 ) = 1.100 00 E +00 E(MEV)= 5.10976E-02 R= 4. 3 79 0 7E-O f *'
E hE R GY (PC * *2 ) = 1 09000E +00 E(MEV). 4.5 9S 78 E-C 2 R= 4.57544E-01C3

EhERGY(MC**2)= 1.0 0000 E +00 E(MEV)= 4.08781E-C2 R= 4. 8 2218 E- 01
EhERCY(PC**2). 1.07000E+00 E(PEV)= '.57683E-C2 R= 5.14088E-01
E hE R G Y (MC * *2 ) = 1.06000E+00 E(MEV)= 3.06590E-C2 R= 5.56754F-01
EhERGY(MC**2)= 1.05000E+00 E(MEV)= 2.5 5 4 68 E-C 2 R= 6.16695F-01
E NE R G Y ( P C * * 2 ) = 1.04000E+G0 E(MEV)= 2.04390E-02 R= 7.0686af-01
'hERGY(PC**2)= 1.0 3000E +00 F(MEV)= 1.5 3 29 3 E-C 2 R= 8. 5 75 0 9 F -01
E NE R G Y (M C * *2 ) = 1.02000E+>0 E(MEV)= 1.02195E-C2 R= C.
E hE R G Y ( P C * * 21 - 1.01000E*GO E(MEV). 5.1 C 9 76 E-C 3 R= 0.
ENERGY (PC**2)= 1.0 C0 00 E + 00 E(PEV)= 0. P= 0.

Im



TABLE B-II (continued)

ATCPIC bLP8ER= 95.

E NE R CY IM C * *2 ) = 4.0 C0COE +01 E(MEV)= 1.99281E+C1 R= 4.35404E-01
EhERGY(MC**2)= 3.90000E+01 E ( ME V ) = 1.9 4171 E + C 1 R= 4.35069E-01

*
E bE R G Y t M C * * 2 ) = 3.8C000E+01 E ( ME V)= 1.8 9061 E + C 1 R= 4.34716E-01
E NE R G Y ( N C * * 2 ) = 3. 7 C000 E +01 E(MEV)- 1.83951E+01 R= 4.34345E-01
E bE RCY (PC6 *2 )= 3.6C000E+01 E(MEV)= 1.78842E+C1 R= 4.33954F-01
E hE RGY (MC* *2 )= 3. 5 C0 00 E +01 E(MEV)= 1.73732E+C1 R= 4. 3 3 5 41 E- 01
E NE R G Y ( M C * * 2 ) = 3.4C000E+01 E(MEV)= 1.68622E+01 R= 4.33104E-01
EhERGY(MC**2)= 3.3C000E+01 E(MEV)= 1.6 3 512 E + C 1 R= 4.32641E-01
E hE R G Y ( M C * *2 ) = 3.20000E+01 E(MEV)= 1.5 8 4 0 3 E + C 1 R= 4.32151E-01
E hE R GY ( P C * *2 )= 3.10000E+01 E ( ~ 91 = 1.5 3 293 E + 01 R= 4.31630E-01
E hE R GY (M C * * 2 ) = 3.0C000E+01 E ( n V)= 1.48183E+C1 R= 4.31075F-01
E hE R G Y t P C * * 2 ) = 2.90000E+01 E(MEV)= 1.43073E+C1 R= 4.30483E-01
E hE R G Y t P C * * 2 ) = 2.80000E+01 E(MEV)= 1.37964E+01 R= 4.29851E-01
t hE RGY ( MC * *2 ) = 2.7 C000 E +01 E(MEV)= 1.32854E+C1 R= 4.29173F-01
E hE R GY (M C * *2 ) = 2.6C000E+01 E(MEV)= 1.27744E+C1 R= 4.28446E-01
ENERGY (PC**2)= 2.50000E+01 E(MEV)- 1.22634E*01 R= 4.27663E-01
EhERGYtPC**2)= 2.4C000E+01 E(MEV)= 1.17524E+01 R= 4.26919F-01
E hE RGY t P C * *2 ) = 2.30000E+01 E(MEV)= 1.12415E+C1 R= 4.25903E-01
E NE R G Y ( P C * * 2 ) = 2.20000E+01 E(MEV). 1.07305E*01 R= 4.24909E-01
EhERGY(MC#82)= 2.1C000E+01 E(n5V)= 1.02195E+C1 R= 4.23926E-01
E hE R GY (MC* *2 )= 2.0 C000 E +01 E(MEV)= 9.7C854E+CC R= 4.22642E-01
E hE R G Y ( P C * * 2 ) = 1.90000E+01 E(MEV)= 9.19757E+00 R= 4.21342E-01
ENERGY (MC**2)= 1.8C000E+01 E(MEV)= 8.68659E+00 R= 4.19907E-01
E hE RGY (P C* *2 ) = 1.7C000E+01 E(MEV)= 8.17562E+CC R= 4.18317E-01
E NE R G Y ( P C * * 2 ) = 1.6 C000 E +01 E(MEV)= 7.66464E+00 R= 4.16545E-01
ENERGY (PC**2)= 1.5C000E+01 E(PEV)= 7.15366E+CC R= 4.14559E-01
ENERGY (PC**2)= 1.4C000E+01 E(MEV)= 6.64269E+CC R= 4.12319E-01
EhERGY(PC**2)= 1.30000E+01 E(MEV)= 6 .13171 E + 0 C R= 4.09773E-01
EhERGY(PC**2)= 1.2C000E+01 E(PEV)= 6.62074E+00 R= 4.06356F-01
E hE R G Y ( M C * * 2 ) = 1.10000E+01 E(MEV)= 5.10976E+CC R= 4.03484E-01
E hE R G Y ( P C 4 8 2 ) = 1.0 0000 E +01 E(MEV)= 4.59878E+00 R= 3.99545E-01
EbERGYiPC**2)= 9.0C000E+00 E(NEV)= 4.08781E+C0 R= 3.94889E-01
ENERGY (MC**2)= 8.0C0CCE+00 E(MEV)= 3.5 7683E + CC R= 3.89312E-01
EhERGY(PC**2)= 7.00000E+00 E*MEV)= 3.06586E+00 R= 3.82527E-01
t hE RGY ( P C * *2 ) = 6.0C000E+00 E(MEV)= 2.55488E+C0 R= 3.74131E-01
E NE R GY t P C * *2 ) = 5.0C000E+00 E(MEV)= 2.04390E+CC R= 3.63548E-01
E hE R G Y ( P C * * 2 ) = 4.0C000E+00 '(MEV)= 1.53293E+00 R= 3.49979E-01
ENERGY (MC**2)= 3.0C000F=00 E(MEV)= 1.02195E+C0 R= 3.32582E-01
E NE RGY (M C e *2 ) = 2.0C0002+00 E(HEV)= 5.10976E-C1 R= 3.13220E-01
EhERGY(PC**2)= 1.90000E+00 E(MEV)= 4.5 9 8 78 E-01 R= 3.11842E-01
ENERGY (PC**2)= 1.8C000E+00 E(MEV)= 4.08781E-C1 R= 3.1C969E-01
EhERGY(MC**2)= 1.7C0COE+00 E(MEV)= 3.57683E-C1 R= 3.1C524E-01
E NE R G Y ( P C * * 2 ) = 1.60000E+00 E(MEV)= 3.0 6 5 8 6 E-01 R= 3.11180E-01
EhERGY(PC**2): 1.5C000E+00 E(MEV!= 2.5 5488 E-C1 R= 3.13552E-01
E hE RGY (P C* *2 ) = 1.40000f+00 E(MEV)= 2.04390E-C1 R= 3.16997E-01
EdERCY(PC**2)= 1.3C0COE+00 E(MEV)= 1.53293E-01 R= 3.30762F-01
EhERGYtPC**2)= 1.2C000E+00 E(MEV)= . 02195E-01 R= 3.58593E-01
E bE RGY (P C * *2 ) = 1.1C000E+00 E(MEV)= 5.1C976E-C2 R= 4. 51191 E- 01
EhERGYtPC**2)= 1.0 5000 E +00 E(MEV)= 4.59878E-02 R= 4.72356E-01
E hE RGY t M C * *2 )' 1.08000E+00 E(MEV)= 4.08781E-02 R- 4.98934E-01
EhERGYtMC**2)= 1.0 70 00 E +00 E(MEV)= 3.57683E-C2 R= 5.33248E-01
E bE RGY (P C # *2 ) = 1.06000E+00 E(MEV)= 3.0 6 5 86 E-0 2 R= 5.79165E-01
EhERGY(NC**2)= 1.05000E+00 E(MEV)= 2.55488E-C2 R= 6.43650E-01
E hE RG) (P C * *2 ) = 1.04000E+00 E(MEV)= 2.04390E-C2 R= 7.4C629F-01
E hE R GY t P C * *2 ) = 1.0 3000E +00 E(MEV)= 1.53293E-02 R= 9.02600E-01
E NE R GY ( M C * *21 = 1.02000E+00 E(MEV)= 1.02195E-C2 R= 0.
EhERGY(PC**2)= 1.01000E+00 E(MEV)= 5.1C976E-C3 R= 0.
EhERGY(PC**2)= 1.0C000E+00 E(MEV)= 0 ., R= 0.

3'7 7I/
L JG*

*gg;



TABLE B-II _(continued)
____

ATOPIC hGPEER=100 .

EhERGYINC**2)= 4. 0 CC CCE + 01 El PE V)= 1.9 9281E + C1 R= 4 27781E-01
EhERGY(PC**2)= 3. 9 C0 COE +01 E(MEV)= 1.9 4171 F + 01 R= 4.27447F-01
E NE R GY (M C * *2 ) = 3.8C000E+01 E(MEV)= 1.8 9 0 61 E + C 1 R= 4.27096E-01 *

E NE R G Y t P C * * 2 ) = 3.7C000E+01 E(MEV)= 1.83951E+01 R= 4.26727E-01
E hE RGY ( P C * *2 ) = 3.6C000E+01 E(MEV)= 1.78842E+C1 R= 4.26338F-01
EhERGV(MC**2)= 3.50000E+01 E(MEV)= 1.73732E+C1 R= 4. 2 59 2 7E-01
E NE R G Y t P C * * 2 ) = 3.4 C000E +01 E(MEV)= 1.68622E+01 R= 4.25494E-01
E hE R GY (MC'*2 3 = 3.3 0000E +01 E(MEV)= 1.63512E+C1 R= 4.25034E-01
E hE R G Y t M C * * 2 ) = 3.20000E+01 E(MEV)= 1.58403E+C1 R= 4.24548F-01
E NE R G Y t P C * * 2 ) = 3.1C000E+01 E(MEV)= 1.53293E+01 R= 4.24031E-01
EhERGY(PC**2)= 3.CC000E+01 E(MEV)= 1.48183E+C1 R= 4.23481E-01
EhERGY(MC**2)= 2.9C000E+01 E!MEV)= 1.43073E+C1 R= 4.22894F-01
EK RGY(PC**2)= 2.80000E+01 E(MEV)- 1.37964E+01 R= 4.22268E-01
EhERGY(PC**2)= 2.7C000E+01 E(PEV!= 1.32854E+01 R= 4.21598E-01
E hE R G Y ( M C * * 2 ) = 2. 6 C000 E +01 E(MEV)= 1.27744E+C1 R= 4.2C879E-01
E NE R G Y t P C * * 2 ) = 2.5 C000E +01 E(MEV)= 1.22634E+01 R= 4.20105E-01
EhERGY(MC**2)= 2.4C000E+C E(MEV)= 1.17524E+01 R= 4.19270F-01
E kE R G Y ( M C * * 2 ) = 2.3C000E+0 E(MEV)= 1.12415E+C1 R= 4.18368E-01
E NE R G Y t P C * * 2 ) = 2.20000EiOI E(MEV)= 1.07305E+01 R= 4.17388E-01
E hE k CY t P C * *2 I= 2.1 C0 00 E +01 E(MEV)= 1.02195E+C1 R= 4.16322E-01
EhEWGYnnr**2)= 2.0 C000 E +01 E(MEV)= 9.7C854E+CC R= 4.15157E-01
E NE R G Y ( P C * * c ; - 1.oC000E+01 5(MEV)~ 9.19757E+00 A= 4.13879F-01
EFERCY(PC**2)= 1.8C000E+01 E(MEV)= 8.68659E+CC R= 4 12471E-01
EhtRGY(NC**2)= 1.7C000E*01 E(MEV)= 8.17562E+CC R= 4.1 C913 E - 01
E NE R G Y ( P C * * 21 - 1.6 0000 E +01 E(MEV)= 7.66464E+00 R= 4. 0 9179 E -01
EhERGY(aC**2)= 1.5C000E+0L E(MEV). 7.15366E+CC R= 4.07238F-01
E NE RGY [MC e *2 )= 1.4C000E+01 E(MEVis 6.64269E+CC R= 4.05053E-01
E NE R G Y ( P C * * 2 ) = 1.30000E+01 E(MEv)= 6.13171 E + 0 0 R= 4.02575F-01
EhERGY(MC**2)= 1.2C000E*01 E(MEV)= !.62074E+00 R= 3.99742E-01
E hE RGY (M C * * 2 ) = 1.1C000E+01 E(MEkl= 5.1C976E+CC R= 3.96474E-01
E hE R G Y t P C * * 2 ) = 1.00000E+01 E(MEV)= 4.59878E+00 R= 3.9266AE-01
E NE R G Y ( M C * * 2 ) = 9.0C000F+00 E(MEV)= 4.08781E+CC R= 3.88193F-01
E NE R GY t M C * *2 ) = 3.0C000E+00 E(MEV)= 3.5 768 3 E + C C R= 3.82930E-01
EhERGY(PCo*2)= 7.00000E +00 E(MEV)= 3.06586E+00 R= 3.76346E-01
ENERCY(MC**2)= 6.0 C0COE +00 E(MEV)= 2.55488E+CC R= 3.66363F-01
EhERGY(MCe*2)= 5.0 C0C0E +00 E(MEV)= 2.04390E+CC R= 3.58363E-01
E hE RCY (P C * *2 ) = 4.0C0005 +00 E(MEV). 1.53293E+CC R= 3.45648E-01
E NE R GY t PC * *2 ) = 3.0C0COE +C0 E(PEV)= 1.02195E+CC R= 3.29566F-01
E hE 4 3 Y t P C * * 2 ) = 2.0C000E+0G E(MEV)= 5.10976E-C1 P= 3.12476E-01
E hE w G Y t P C * * 2 ) = 1.90000E+00 E(MEV)= 4.59878E-01 R= 3.11440F-01
EhERGY(PC**2)= 1.8C000E+00 E(MEV)= 4.08781E-C1 R= 3.1C852F-01
E NE H GY (P C * *2 ) = 1.7COCOE+00 E(PEV)= '.57683E-C1 R= 3.1C953E-01
EhERGY(PCo*2)= 1.6 C000 E +00 E(MEV)= 3.06586E-01 R= 3.12149E-01 P~
E NE R G Y ( M C * *2 ) = 1.5C000E+00 E(PEV)= 2.55488E-C1 R= 3.15179F-01 L'
E NE R G Y ( P C * * 2 ) = 1. 4 C0 00 E +00 E(MEV)= 2.04390E-C1 R= 3.21522E-01 C_
E NE RGY (P C o * 2 )= 1.3G000E+00 E!MEV)= 1.53293E-01 R= 3.34649F-01
EhERGY(MC**2)= 1.2COCOE+00 EINEVs= 1.02195E-C1 R= 3,64984F-01 Ps
EhERGYtPC+*2)= 1.10000E+00 E(MEV)= 5.1C976E-C2 R= 4.64715E-01 tes
ENERGYtPC**2)= 1.0 4000E +00 E(MEV)= 4.59878E-C2 R= 4.87436F-01 t e;
EhERGY(PC+*2)= 1.08000E+00 E(MEV)= 4.08781E-C2 R= 5.15954E-01
EhERGY(PC'*2)= 1. 010 00 f + 0 0 E(MEV)= 3.57683E-C2 R= 5.52756E-01
ENERCY(PC**2)= 1.0e000E+00 E(MEV)= 3.06586E-02 R= 6.01984E-01
EhERGY(MC**2)= 1.050COE+00 E(PEV)= 2.5548SE-C2 R= 6.71095F-01
ENERGY (FC**2)= 1.04000E+00 E(PEV)= 2.04390E-C2 R= 7.75001E-01
ENERGY (PC**2)= 1.0 3000E +00 E(MEV)= 1.53293E-02 R= 9.48503E-01
EhERGi(PC**2)= 1.02000E+00 E(PEV)= 1.C2195E-C2 R= 0.
EhERGY(PC+*2)= 1.010COE+0C E(MEV). 5.1C976E-C3 R= C.
EhERG1(PC**2)= 1.0 C0 CO E + 0 0 E(MEV)= 0. R= 0.

_ _ _ . - _
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