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Results of neutron cross-section evaluation are presented for 28 fission
product nuclides selected as those of the highest priority for burnup character-
istics of the fast breeder reactor. The cross sections considered are total,
elastic scattering, inelastic scattering and capture, in the energy range ‘of
100 eV to 15 MeV.

Calculation of the cross sections was performed with the spherical optical
model and the statistical theory. The optical potential parameters were
determined so as to fit the calculated total cross sections to the experimental
region of 75 < A < 150. The potential parameters were further tested and
verified through comparison between calculated and experimental values of the
elastic scattering cross section, its angular distributions, inelastic scattering
cross section and neutron strength function. Level schemes for 28 nuclides
were newly collected and evaluated in this work. The initial input values of
‘ average radiation width T and level spacing D were taken from BNL-325 and
Baba's compilation, respectively. The calculated capture cross sections were

renormalized to the measured values, when available, by mainly adjusting the

parameter T&/ﬁ:



The capture cross sections obtained here were compared with those of Benzi
et al. and of Cook. Large discrepancies were. found among the evaluated data
for nuclides whose experimental data did not exist. For the present evaluations
of total, elastic scattering and inelastic scattering cross sections, the errors

of the evaluated values were considered less than 30%, except in the low-energy

resonance region.
Numerical data of the evaluated cross sections are stored in magnetic tape
in accordance with the format of ENDF/B. They are also shown in tabular and

graphical forms in the Appendix of this report.

* This work was performed as one of the projects of the Japanese Nuclear Data

Committee.
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1. Introduction
The evaluation of fission product nuclear data is one of the important
long-term subjects in the reseasrch and developmenf program of fast reactor,
In contrast to the situation in thermal reactor, the experimental data for
neutron cross sections are quite meager in the energy region of interest
to fast reactor. Thers have been several evaluation works in this field.

(1)

nuclear desien calculation. There are more recent evaluations by Benzi
g ¥

The data in ABBN group cross section set have been ussd widely in

et 31.52’3’4) CookES) and Schenter et al.(6) Eowever, there exzist large
disagreements emong the evaluated data of radiative capture cross section.
In extreme cases the discrepancy amounts to a factor of 10 for the nuclide
whose experimental data do not exist. The ¢isagreement amcng the capture
cross sections when a2ll fission products are lumped is approximately

30%. This will cause the error of about 1 % 4%/k in the prediction of
reactivity effect of fissibn product for a typical burnup cof fast reactor.
There are leass evalusted data of total, elastic scattering, and inelastic
scattering cross sections.(3’5) Although the effects of these cross
sections on neutronic properties of reactor are minor compared with that
of the capture cross section, they are by no means negligible. iuch

more efforts are clearly needed to evaluate these cross sections.

In 1970, Japanese Nuclear Data Committee organized Fission Froduct
Fuclear Data Working Group end Fission Product Reactor Constants Working
Group to provide = comprehensive set of cross sections of fission products
specifically for use in fast reactor. The nuclear data working group
was assigned to provide the basic cross section data, and the reactor
constants working group to produce and evaluate the reactor constants.

4 basic assumption made was that the neutron capture during irradiation
could be neglected in the decay process of fission products, and there-
fore the decay was governed only by beta decay. A preliminary atudy

wae made under this assumption to select the important nuclides according
to the magnitude of the contribution to the macroscopic capture cross
section of total fission products in the reactor of high burnup.

The present report describes the results of the evaluation of neutron

cross sections of 28 nuclides selected as being most important, These
nuclides are:
Sr-<0, Zr-93, Mo-%5, o=-97, Te—-99, Ru-101, Ru-1CZ, Ru-104,
Ru~106, Rh~103, P4-105, Pd-107, A4Ag-109, I-129, ZXe-13l, Cs-133,
Ce-1%5, Cs-137, OCe-144, NA-143, Nd-144, Hd-145, Pm-147, Su-147,
Sm-149, Sm-151, Eu-153, Eu-155.

-1 -
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The types of reactions considered are the total, elastic scatfering and
its angular distribution, inelaétic scattering, and radiative capture
for the energy range from 100 eV to 15 MeV. The target accurcy of data
evaluation was set as * 20% for capture cross section, and +30% for
other main partial cross seciions. & more stringent requirement should
be set for the sccuracy of capture cross section, but the above value
of target accuracy is considered as realistic from the present status
of experimental data.

Since the cross sections are not measured for most of the nuclides
in fission product region, the present evaluation has put more enphasis
on obtaining a comprehensive set of cross sections rather than cbtaining
specific values of cross sections of individual nuclides. The calculation
of cross sections was performed by the spherical optical model and the
statistical theory. The siatistical fluctuation of neutron width was
not taken into account. The cististical caleulation was simply extrapolated
down to 100 eV according to the requirvement from the reactor congtants
working group. This requirement is based on the presunption that the
statistical calculation will give reasornable expectation values of cross
section even in resonance energy region for a lumped fission product.
Anyway, the present method of the evaluation includes several points
which should be improved in the future work. The present results should
be regarded as the first step of our evaluation work. .

In the followings, Section 2 gives the general description about
the theoretical model of calculation and the method of evaluation of
cross sections. Section 3 describss the determination of optical
potential parameters and the results of the extensive tests of this
potential through the comparison of calculation and experiment of cross
sections for naturally occuring isotopes. Section 4 summarizes other
data used for calculation. These are the data for the level schemes of
nuclei, the data for the average radiation width fr and average level
spacing T of low energy neutron resonances, and neutron binding energy
data. The data for level schemes of 28 nuclides were newly collected
and evaluated. The calculated capture cross sections were ncermalized
to the measured cross sections, when available, by mainly adjusting the
parameter}%. /D. The calculated compound elastic scatiering cross
section was then modified so as to conserve the calculated total cross
section, keeping the other cross section values fixed. Several remarks
are mede in Section 5 about the resulis of the present evaluation. A4

provisional scope of future work is also given.

-2 -
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The evaluated cross sections arée stored on megnetic tepe in ENDF /B
formats. 4ppendix 1 gives the details of the data processing and the
procedure for preparing the final tape. The evaluated cross sectionus
zre also given in tsbular form in ippendixz 2 and in graphical form in
Appendix 3., Lppendix 3 gives also the compariscn of the present results
of capture cross section with experimental values and with the evaluated
data of Benzi_et al. and Cook. The present recults are generally closer
to the datse of Benzi et al. than to the data of Cook, but there still
remain large disagreement among the evaluated data for ruclides for which
no experimental data exists. The accuracy of the present results fer
total, elastic scattering, and inelastic scattering cross gections is

considered as satisfactory for reactor application.
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2. General Dezscription

Fission product nuclides are in the rezior of atonic number Z2=3%2 1o
£8. There are about 700 nuclides in this region and sbout 300 nuclides
of .them are considered to be important as fission product nuclides.
However, almost all fission product nuclides are unstable, and measure-
ments of their cross sections are only performed for some limited nuclides.
Humber of experimental data and their reliability asre not enough for
evaluating the cross-section values of the fission product nuclides.
Therefore, values of the cross sections of fthe fission product nuclides
muat be estimated on the basis of systematic trends of nuclear parameters.

In this work, coptical model of the nucleus and the Hauser—Feshﬁach's
formula7’8) were used in order to obtain totzl cross section, elastic
scattering cross section, inelastic scattering cross section and capture
cross section in the range of neutron energy E,=100 eV to 15 MeV. Trends
of the parameters used in the formuls were investigated by using experi-
mental data in the nuclear mass rezion mentioned above, For example,
the opticai potential parameters were investigated by using the experimental
data of the total cross section, and their reliability were confirmed by
comparing the experimental data with the calculated values of the elastic
and inelastic scattering cross sections. Details of these investigations
will be presented in sectiom 3.

Sinee the calculetions of the cross sections must be performed for
many nuclides, it is better to classify the nuclides in accordance with
their effect to burnup of the fast reactors. The most effective nuclides
for burnup must have large values of macroscoplc capture cross section
which is defined as microscopic capture cross section fimes concentration
of the ruclides per fission. The concentration or number density of the
fission produet nuclides changes with time owing to beta-decay and neutron
capture. Change of the concentration is mainly due to beta~decay in fast
reactor, since the capiure cross section multipliéd by neutron flux in
reactor core corresponds to the halif-iife of about 10 to 30 years on
sverage. Lt is very long term compared with & period of exehanging
nuclear fuel of the usual fast reactors, and the concentration change due
to neutfon capture is negligible. Therefore, the beta-decay plays a
dominant role for the concentration change., The most effective nuclides
for burnup must have long life-time against beta-decay and large macroscopic
capture cross section. In this work, the nuclides with longer life-time
than 10 days were selected, and the following 28 nuelides were adopted

as the most imporitant nuclides;
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Sr-90, Zr-93, Me—-95, Mo-37, Tc-99,
Pu-101,  Ru-102,  Rh-10%,  Ru-104,  Pd-105,
Ru-106,  Pd-207,  Ag-109, T-129, Xe~131,
Cs~133,  Cs-135,  Cs=137,  Nd-143,  Ce-144,
Nd-144,  Nd-145,  Pp-147,  Sme147,  Sme149,

Sm-151, Bu~153, Fu~-15%5.
These nuclides were estimated to provide about 80% of macroscopic capture
cross section of 211 fissicn product nuclides. Therefore, they were
treated here as the mosgt importaﬁt nuclides of the fission products and
their cross—section values were evaluated by ueing the experimental data
and calculated values.

As mentioned above, the exzperimentsl data are not encugh for evaluations
of the erosz-section values. The capture cross section is not measured
yet for seventeen of the above mentioned 28 nuclides. Even Tor the nuclides
whose cross sections are measured, there are many cases where their cross-
section values are measured at only few energy points. However, the energy
range required in this evaluation work is from 100 eV tc 15 MeV, Foi such
a wide range of energy, existing experimental data of these nuclides are
too scarce to estimste the cross section values. Therefore, calculations
with the nuclear model were mainly performed o obtain the cross-section
values., Systematic trends of some nuclear parameters were looked for so
that overall fits of the calculsated values *to the experimental dats were
satisfactory in the mase number region and in the energy region considered
here. In this work, target accuracy of the fitting was 20 to 30%,
considering present status of the experimental data and requests from
reactor physicist.

There is en annoying problem in the low enerzy region. Below several
keV, resonance levels are widely separated and the statistical model calcu-
lation is not suitable for obtaining the cross-section values. The
rescnance structure should be taken into account for evaluating the cross-
gection values. However, the evaluation of the precise rescnance structure
iz not possible for the present, because the rasonance parameters are not
known experimentally for most of the fission produet nuclides. One method
to estimate the unknown resonance parameters is fo generate them by Honte
Carlo method with fitting the calculated resonance integral to the experi-
mental data. Asguming the mean resonance parameters, this method may be
applied to the nuclides of which the experimental datza are not measured
yet. Cross-section curve thus obtained must jeoin smoothly with the cross-

section curve of the statistical model celculations, in the energy region

RPN RSP T
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above resonance. In order to cbtain the smooth conjunction between the
two curves, the Monte Carlo calculation with meny random samplings should
be carried out and very long computer~time must be reguired. In the
present work, therefore, the statistical mode% czlculation was sxirapolated
by Toree down to 100 eV from the requirementgf of the reacior physicists.
The cross sections thus obtained will represent the expectation values
of the average cross section in the energy region above 100 eV,

Lbove few MeV, direct nuclear process mey have to be taken into account
in the calculation of the cross sections. In this work, however, any calcue
lations were not performed concerning the direct process, because present
status of the experimental data is not satisfacteory in the high energy
region to do detailed comparison of the calculated values with the experi-
mental data. Besides, the direct nuclear cross section may be sensitive
to mieroscopic nature of the target and residual ruclei. Unfortunately,
present knowlesdge about the microscopic nature is not enough to calculate
the cross sections of the fission product nuclides.

In this work, the necutron capture crosgs sectiocn was calculated by

uging the following Hauser~Feshbach formula7’8).

sl

iz 2J+1 Z _EJ rr_l (En)f(En’En)
kZgm2(2L+1) + 14876 (B, ,0) X e, T,/ (E,—E;)

o-‘n,r(E“): (2.1)

where I is the spin of the target nucleus, E, is the incident energy of the
neutron, 1 is the angular momentum quantum number of the incident neutron,
g is the channel spin quantum number in the entrance chammel, Tl(En) ie
the transmission coefficient of the incident neutron and T,1(En'Ei) is

for emitted neutron with the ansular momenbtum quantum number 1/ leaving
the residual nucleus in its exeited state with energy Ei. A factoreii

is given ag follows for coanservation of the argular momenta:

Y

2, if both sy = 1 I~1/2 l and s, =1+1/2

i

ed =1, if s, or sp, not both satisfy J-1<g,<J+1 .
s R | i

|
0, if neither sy nor =p }

Quantities I and £(B ,X) are given respectively az follows:
£ n & e :

. -1 .
¢ = 2=07(B,) /D’ (B,) ] (2.2)
and ) |
B +X ‘ B B
f(En ,X):_Jeflpr(ef)pco‘(B{I‘F'Xfer)der/ (673 p‘r(ET )PCO(BH+EH—ST)d€T:
X /o (2.3)
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v o . . 10) . ,
where p, (¢, )Jstands for the profile function of the photo-absorption
cross section at the photon energy €y - Eq.(2.2) maans that the quantity
1/ &7 is given as a transmission coefficient of the gamma-ray frow the
compound nucleus at zerc neutren cnergy. This is used as a normalization
factor of the gamms-ray transmission coefficients for arbitrary energy.

s J . o

Quantities Iﬁi (Bp) and D (Bn) a2t neutron separation energy 3, are observed

- 5,11,12,1%,14)

for s-wave neutron. The resonance level spacing o oig

expressed by using an observed level spacing chs as Tollows:s

DY=(2(21+1)/(25+1)] D,,, (2.4)

For the gamma-ray widthl‘i , it is assumed to be independent of the spin J.
In fact, quantities about the gamma-ray in Eq.(Eul) are not dependent on
the spin J, except £7 . This is due to the level density formuls adopted
here: 7 |

0. (U)=(2J+1)p (U, (2.5)

where dependence of the level density on the spin is only expressed by a

factor 2J+1, not including spin cut-off factor. Then, the gemme-ray width

y
! is independent of the sin 7.197 The 1evel density PUO(U) is given
as follows.lg)
1 —_—
PCO(U)==—"“"? exp { 24&[7} for UZ=T, ,
C. U (2.6)

exp{ 242U, — (U, ~UI/T} for UL, |

Cc, Uk
Huclear temperature T is given at a Joint energy U, (Gilbert and
CameronlB) had given an energy of tangency ?oint G, as U+ 4) as fcliows:
T=1/{JaC, -2} (2.7)

Excitation ecnergy U iz given by considering the pairing cnergy 4:

U=FE_ +tB, —4d-—¢, (2.8

Level density parameter a , normalizaticn factor C., Jjoint energy U, and
pairing energy 4 were obiained in this work by adopting naraneters given
by Gilbert and CameronlS).

Neutron transmission coefficient TE(EP) in Bq.{2.1) is given by
using the optical potential. £z mentioned earlier, the optical potentisl
was determined so that the experimentazl total cross section was reproduced

in the mass region of fission product nuclides, Potential form used in

the work is gziven as follows:



R
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V() == (Ve +iW ) f (r)~iW f,(r)
v, L 1ldf (r)l . ) (2.9)
my ¢ T | dr | ’
where '
f,(r)=1/{1+exp ( (r=E; ) ac ]}, (2.10)

and

f () =4dexp [ (r=Ry) /b1 A 1+explr-R, )/ 0]} (2.11)

Nuclear radii Rl and R2 are

Rl=r0Ay3+r1, ‘ (2.12)

and
2
R,=r A% +7,, (2.13)

respectively.

In Hq. (2 9) spin-orbit force is included. Therefore, the neutron
transmission coefficient with orbital angular momentum 1 has two com-
ponents, and they are expressed as T, )(m ) and i,( )(h ) respectively.
In this work, T](Eﬂ) in Bg.(2.1) was given by the follow1ng form with

+)(En) and T} (En):

T, (B, )={(e+1)T1F (g )+e10 () } /(26+1) (2.14)

Values of the cross section w1th Eq. (2. 14) will not be different largely
from ones caleulated with T (E ) and T1 (En) directly.
The inelastic scatterlng cross section for excitation of the discrete

levels was calculated by using the following formulaT :

o CE I"T)_—rlfw'a.in (E Im—=E 1’7" )
s T s 2d+1 _
Tk g 2C2T+1) Ty, f“’n(ﬂ'l)Ti(EnIr)
X X w (7T 17 yr i’ (BT :
where 17 ! ) (2.15)
O'JH — > w (nrp 1 ) TJ” (En 17 7" ) (2 ]6)

E‘)’ I'Tf” -ﬂ'l’
andcunG* ) expresses a conservation rule of the parity. The trensmission

coefficient T. (E 1’7 )stands IOT'FE# (1{‘) corresponding to the excited
level with its excitation energy En-—Ezl, spin I' and parity 77 . Eq,
(2.15) is used in the case of lower incident energy than an energy of
turning—-point Ex’ above which levels of the nucleus are assumesd to be

overlapping. Vhen the incident energy En is larger f%Than Ex’ Eq.(2.15)

-8 -
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ig vewritten as follows:

i) P . )
O’in(EﬂlTr):G(ji(EnIr)—%U(ii(EnIyr) S (2.17)
where
in n : -E’ 1 iR . YAt ) .18)
n
- and
o rT-"fn—Ex
- Ai(Enlﬁ):i}dE; ;f%MJ(En“EL)Gin(EnIH = By ),
' o vz {2.19)
Denominator oy is also rewriiten as,
j”
Gip= = w, (771" ) T, (& 1"7)
JH E”Iﬂ]{v’jﬁllf” I
En—E x L,
+ﬁ£¥f S e (1) Ty (B 177 ) poplE,—E ), (2.20)
I”?r”j”l”

Level density for the target nucleus is assumed to be the following fTorm:

21
pp; (U) =:—f—%%;~exp {2Jal —1(1+1),26% }  for G20, .
{2.21)

21+1 . o | )

- C ;2 exp { 2dal, —I(I+1)/20,° — (U, —L\)/;,'} for U<Us -
0 [+] §

where
U=E, —E/ -4 (2.22)

and 6% is 0’ at U=, -

The level density perameter a, normaliszation factvor C, , Joint
energy U, and pairing energy 4 were obtainad by using the parameters
given by Gilbert and Cameronl5). However, snin cut-off factor 6% is
slightly different from the definition of Gilbert and Cameron. In this
work, & rigid body approximation was used for the formula of c? , After
numerical investigzations, however, values of the level density are only
slightly different from omnes of the Gilbert and Cameron's.

The total cross secetion, elastic scattering cross section and in-

. glastic sc?tteriﬂg cross section were obtained by using a computer code
ELIESE—ElGJ, w?ile the neutron capture cross section was calculated with
17)

a code RACY. is is well known, the opticel potential model provides

the total cross seetion, cross section for compound nucleus formation and

shape elastic scettering cross seection. They are related as follows:

i
O
i
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g = g
iot c + ge],s (223)
The cross section for compound mucleus formation ¢, is composed of the

inelastic scattering cross section and the compound eclastic scattering

cross section in the framework of ELTESE-7;

g == 0, + 2] (2.24)

< in el ,c.

In Eq.(2.24), the neutron capture cross secticn,ok,r(En), is not included,
This means that the cross section for compound nucleus formation must be
divided intc threec components by modifying the inelastic scattering cross
section and the compound elastic scattering cross section., Modification

of these two quantities is given as follows:

o)

in

(Gcman,T)'Gjn/GC ’ (2-25)

and

o -
Oer,e= ( c*“nﬂ’)"’e;,c/"c , (2.26)
where (1) stands for "modification., By using these two equations, the

cross section for compound nucleus formation is rewritten as

g = g + g M + o (2.27)

c in el,c no,y 7.

Wumericzl values of the crcss sections obtained here were arranged

18)

5

in the format of ENDF/B type and stored in the magnetic tape. Tables
and graphs of them will be given in ippendices 2 and 3 of this repert.
Parameters used in order to estimate the cross-section values will be also

given in tabular form or graph.
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%, Cptical Potential Parameters

As mentioned in the previous section, calculations of the cross
sections must be performed for many fission product nuclides in the wide
energy range. For these calculations, systemaetic trends of the parameters
are very useful tools. In this work, the systematic trends of the optical
potential parameters were investigated by means of comparing the calculated
values of the total cross section with the experimental data, TFurther
comparison wag made between the caleulated values and the experimental
data of neutron strength function, elastic scattering cross section and
inelastie scattering cross section, in order to confirm the relisbility
of the potential parameters. Experimental data used in this work were
collectod from NEUDADA'D) and ANML-325 2md editionll’. The experimental
data of the total cross secticn were surveyed and the data for 35 natural
clements were used up To 15 Mev, in order to see their dependence on the
mass number and the energy. In Figs.3-1 to 3-17, their averaged values
are shown with circles. ‘

There have been many studieszo_26> on the syvatematic trends of the
optical potential parameters. Availability of the potentiel parameters
was tested for several sets in the mass region of the fission product
nuelides in the first stage of this work, sndé simplified local potential
of Engelbrecht and FiedeldeyzB) was adopted tentatively. The potential
has been founded on a local optical potential equivalent to the non-loeal
potentizl which repreduces the sxperimental data of s-wave neutron sirength
function at zero energy and the cross sections in the wide ensrgy range
for many nuclei. 4 preliminary set of the optical potential parameters
used in this work was slightly modified by changing the surface term of
imaginary potential from Gaussian type to derivative Weoods-Saxon type.
Table 3-1 shows the preliminary pctential parameter set.

The preliminary parameter set was found to reproduce the experimental
date of the total eross section roughly, up to 15 MeV, in the mass region
of the fission product nuclides. However, discrepancies of about 10 to
40% between the experimental data and the calculated values were observed
for nuclei near 2=95 and 140, and for nuclei of 1=147 to 175, below § MeV.
Such discrepancies are serious, because these nuclides have high percentage
of fission yield ratio above 1%, In ¥igs. 3-1 to 3-17, calculated values
of the total cross section are shown with the experimental date for several
nuclei.

In order to obtain betfer fits of the caleculated values of the total

cross section to the experimental data, antomatic parameter search was

- 11 -
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carrisd out starting from the preliminary parameter sect, for the
following 17 typical elements,

Le=T5, Sr-88, ¥-89, Y93, Te-99, Rh=107%,

In~115, I-127, Cg--1%33,  La-139, Pr-141, Pr-147,

Tv-159, Ho-165, Tm~169, Lu-175, Ta-181.
Bxperimental data compared with were for the natural elements. Parameters
looked for were strength V, of the real potential, strength WS , width
paremeter b and radius RZ of the surface term of the imaginary potential.

When the parameters VO, WS and b were looked for, keeping the other

parameters fixed at the preliminary velues, the parameter VD scatterad
around its initisl value, zbout 46 MeV? for lighter nuclei than Pm=147
and decreased by 1 or 2 YMeV for heavier nuclei than Pn-147 (Pn-147 was
treated ag an element of heavier puclie). Preduct of two psrameters, WS
and b, increased its velue for slmost &ll nuclei. In the case of searching

for the parameters WS,E{ and b, keeping the other parameters fixed at the

z

prelinminary values, R2 tended to inerease for the nuclei heavier than
Pm~147. Product of W2 and b increased its value for all nuclei except
Pn-147, To-369 and Lu-175.

Theso best~{it parsmeters, however, did not reveal the smooth trends
from nucleus to nucleus. In general, the quality of fits must be sacrificed
partly in order to cbtain the smooth trends of the parameters. Since the
preliminary values of VO and RD were not so altered for the lighter nuclie
than Pm=147, they were adopted without modifications for these nuclel,
though they were not necessarily the best values. Parameters WS and b, as
well as VO and R2 for the heavier nuclei, were investigated further.

Results of the investigations on WS showed that the small values of
WS brought zbout better fits than the lerge values of WS. In particular,
the fits in the low energy region, below 5 eV, were rather good for about
7 MeV of WS. Sinee the data in the energy region below 5 MeV werc important
for the reactor caleulations, such valuves for Wq seemed Lo be aceceptable in
this work., Therefore, W=7 was chosen tentatively. Velues of the s-wave
neutron strength function for Y and Nb obtsined with qu? and b=C.% were
slightly smaller than the expcrimental data. This difficulty, however,
was overrided by using b=0.35. The parameter set with HS:7 and b=0.73%5,
keeping the other paremeters fixed 2t the preliminary velues, brought
sbout better fits than the preliminery set, on the whole, for the lighter
ruclei then Pm—147. Product of Wy and b was distinctly smeller than that
of their preliminery values, and was coentrary to the results of the

automatic psrameter search mentioned above. This might be due to &

- 12 -
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sort of the periodicity on the chiusquare valuesl6). In general, the
parameter space has many points where the chi-square value is minimized.
Therefore, it is expected that the preliminary set ig situated near a
mihimum point and the new set is near another minimum point., Such a
small value of Wy and a large value of @ would be expected also for the
heavier nuclei than Pm-147. TFor the heavier nuclel, values of ¥y and b
were determined after investigations of the parameters V, and b.

Le mentioned above, the value of V, was 1 or 2 MeV smaller than the
preliminary value and R2 increased for the heavier nuclei than Pm-147.
In crder to investigate correlation between Vo and R2, the two parameters
were varied simultaniously for the heavier nuclei, keeping the other
parameters fixed at the preliminary values. Lg illustrated in Fig.5-1

of Ref. 27, following two formulas were cbiained for RE’

2 = 11677 4 1.3 ' (%.1)

2
and

1

Ro= 128341 (3.1')

2

Using one of the two equations (3.1) and (3.1'}, trend of the parameter Vo
was investigated for Pm-147, Tb-159, Ho-165, Tm~169, Lu~175 and Ta-18l.
Result showed that the trend of Vo corresponding to Eq.(E.l) was better
than that for Eq.(B.l'). Systematic trend of the parameter Vs thus obtained

was expressed as,
v, =525 - 40(N-2) /4 - 0,25E. {3.2)

Using Egs.(3.1) and (3.2), the perameters Wy and b obtained for the
lighter nuclei were used to caleulate the total cross section for the
heavier nuclei. A4s illustrated in Pigs. 7-1 to 7-10 of Ref. 27 and in
Figs. 3-3 to 3-17 of this report, resulfs with combination of W, =7.0 and
b=0.35 were better than those obtained with the preliminary set for almost
all fission product nuclides. Therefore, the values of the parameters Wy
and b were determined as 7 MeV and 0.35 fm, respectively, in this work.

The optical potential parameters thus obtained were summarized &s

follows: -
VO = 46.0 - 0,758 for A< 147,
= 52,5 - 40(¥-2)/hk - 0,258 for L > 147,
W, = 0.1258 - 0.0004E%,
W, = 7.0,
Vo, = 10,

- 1% -
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R. = 1.16&1/3 + 0,6, ! (3.3)

1
R, = 116523 £ 11 for 4< 147,
= 1.16..‘-“11/3 + 1.3 for & = 147,
a = 0,62,
O
and
b = 0.75.

In Figs. %=1 to 3-17 of this report and in Figs., 7-1 to 7~10 of Ref.
27, the calculated total cross sectionz with Eq.(B.Ej are compared with
the experimental data as well as the values calculated by using the
preliminsry set of the potential parameters. The results with Bq.(3.3)
are better than those with the preliminary parameter set in the energy
region below 5 MeV, on the whole. For 5 o 10 MeV, present results are
good. TFor 10 to 15 MeV, however, the results with the preliminary parameter
set are siightly better than the present results. In the whole energy

““range considered here, the worst discrepancies between the present results
and the experimental data are about 20% below 5 MeV.

Calculated values of the s-wave and p-wave neutron sirength functions
are compared with the experimental data28 40) in Pigs. 3138 and 3-19.
Legreement between them is generally good, especially for the lighter
nuclei. Tor the heavier nuclei, effect of the nuclear deformations should
be taken into account for reproducing the experimental value. In the
present work, this effect is not considered, because main purpose of this
work is to obtain the overall trends of the potential parameters for the
spherical optical model.

For the parameter W,, smaller value than 7 MeV mey be favourable in
the energy region below 5 HeV. Jdbove 10 MeV, however, the energy dependence
of the parameter Wy sesms to be slowly increasing one with the energy.

That is, it may increase from a smaller value than 7 MeV in the energy
region below 5 MeV, through about 7 ¥eV between 5 to 10 MeV, to =bout
12 MeV above 10 MeV. This energy variation of Wg may be square root of
the neutron energy, which is reported by Hodgson .

Further investigations were performed in this work, in order tc
confirm the relisbility of the systematic trends of the potential parameters,
by cbmparing the calculataed walues of the elaSFic and inelagtic scattering
cross sections with the experimental dat342_63). In FPigs. 3-20 to 3=-28,
the csloulated values of the elastic scattering cross section are compared
with the experimental data for some nuclei., Below 1.0 MeV, discrepanciss
between them are rather large for fg, Wb, Ls and Pr. However, the potential

parameters obtained nere are considered to satisfy the regquired accuracy

- 14 -
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of 30% for the elastic scattering cross section.

In Figs, 10-1 t¢ 10-11 of Ref. 27 and Figs. 3-29 to 3-35 of this
report, calculated values of the angular distributions of the elastic
scattering cross section are shown with the experimental data53 77).

Some of them are only the shape clastic scattering cross section.

Comparison between the calculated values and the exzperimental data shows
that there remain some discrepancies between them for La aﬁd Pr in the low
energy region. In the high energy region, agreement between them is
excellent, especially for the lighier nuclei. Averaged cosine of the
scattering angle was calculated for some nuclei and compared with the
experimental data. Results of this comparison showed that the discrepancies
between them were within 20%. Therefore, the potential parasmefers obtained
here are reliable for estimation of %he averaged cosine of the scatiering
angle. 7

For the inelastic scattering eross section, comparison was performed
beiween the caloulated values and the experimental data47 55) of the total
inelastic scattering cross section rathsr than the excitation cross sections
for each discrete level. Level scheme and level density parameters used
in the calculation are given in Table 3-2 for some nuclie of which calcu~
lated values of the inelastic scatiering cross section are shown in Figs.
3-36 through 3-41 with the experimental data. Calculations are performed

7) and Moldauer theory78 80). For

by using the Hauser and Feshbach theory
Pr-141, result with the Woldauer theory is better than that with the Hauser
and Feshbach theory, but for I-127, result with the Hauser and Feshbach

theory is excellent. Tor the other nuclel it is not possible to judge

which results are better, partly due to scarcity of the experimental data.
Therefore, 1t is appropriate to use the Hauser and Feshbach theory to
calculate the inelastic scattering cross section of the fission preduct
maclides, for saving the computer time.

In this section, the optical potential parsmeters used 1n this evaluation
work were found and their systematic trends were discussed on the basis of
comparison between the calculated values and the cxperimental data of the
total eross section. Besides, their reliability was also investizated for
the neutron sirength function, elastic scattering cross gection and inclastic
scattering cross section. As discussed above, several problems remain about
applicability of the potential parameters for somz nuclei. However, the
potential perameters obtainsd here are considered fo be satisfactory %o

obtain the cross sections of the fission product nuclides for fagt reactor.



Table 3-1 Preliminary set of the optical potential parameters
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Geometrical Parameters (fm)

Potential Strengthn (MeV)

ry = Ty = 1,16 V, = 46 - 0,258
ry = 0.6 Wy = 0.1250 - 4% 107°B
r, = 1.1 W= 14 - 0,28
a, = 0.62 Vso =7
= 0,3
Table 3-2 Level scheme and level demsity parameters. Parameter Ex is
an energy above which levels of the residual nucleus are assumned
to be overlapping. Parameters a, 4 and Ec are the level density
parameter, the pairingmenergy and the energy of tangency pointls).
¥-89 Nb-93 1-127 Ba-138 La-139 Pr-141
110.0 (1/2=)]0.0 (9/2+) |o.0  (3/28)|c.0 (o+)|c.o (7/24)0.0  (5/2+)
2 | 0.91 (9/2+) 0.028(1/2=) |0.0576(7/2+)|1.898( 4+)|0.1658(5/2+)|0.1454(7/2+)
31,51 (3/2-) 0.742(7/2+) |0.2028(3/2+)|2.090( 6+)0.570(3/2+) 1.117(31/2~)
4 |1.74 (5/2-){0.808(3/2=) |0.3750(1/2+)|2.189( 2+)|0.800(5/2+) |1.127(3/2+)
5 | 2.23 (5/2+)|0.800(5/2+) |0.417(5/2+) |2.218( 2+)[1.070(9/2%) 1.292(5/2+)
o | &|2.53 (7/2+)|0.952(13/2+)0.590(9/2+) | 2.307( 4+)|1.206(3/2+) 1.298(1/2+)
£ 7]2.61 (9/2+)]0.980(9/2+) |0.629(5/2+) |2.445( 3+)|1.217(7/2%) 1.435(3/2+)
S| 8|2.86 (3/2-)]1.080(7/2+) [0.651(9/27) |2.583( 1t) 1.255(5/2+) |1.451(3/2+)
&1 9|3.08 (5/2-)1.295(7/2-) |0.717(13/2+) 1.257(1/2+)
® | 10| 3.20 (5/2-)|1.337(17/2+4)| 0.745(9/2%) 1.310(1/2+)
S 111 | 5.69 (3/24)|1.465(5/2+) |0.995(3/2+) 1.383(9/2+)
12 1.095(5/2+) 1.420(5/2+)
1% 1.120(1/2+) 1.439{11/2-)
14 1.236(11/2-) 1.475(7/2+)
15 1.538(5/2+)
Fo B, 3,85 1.492 1.27 2.6 1.559 1.456
g8 la 11.53 12,52 13.79 12.43 14,61 15.96
T84 1.47 1.0% ~1.18 2,4% 0.89 0.89
o B .53 3,97 1.18 3.57 4.11 4.11

- 16 -




L R

~Aroatadadsax ‘({g'g) 'ba)

sxojowered Terjuaiod juesead ay3l pue ([-¢ 21qel) SIajauexed
1eTausjod Areuturiaxd oy3 UiTs POUTHIGE SIAIND UOTIIOS S50X] JIE
SOUTT PITOS PuE uajodg -EBIEP Tejuduriadxe 93EdTpur saTdaTd usdp
sA1oat3oadsal ‘ASW Q70T PUR 0°§ ‘'L ‘07 SOTAXSUS B 09T 03 L=V

froqunu ssew 3o uoTdoa 9yl uT TR[ONU JOF SUOTINNS $s0xd [elol  ‘z-¢ d14

O@ ...F..x&.# (A% .r_&h-

i ] T _ T

JAERI M 5752

Seod> Ivlior

NOULD3S

(SNdYd)

-Lreatyvedsex “{{g7g) -ba)

stejauered TeTiuelod juasexd ayi pue (1-¢ °1qel) sisjewexed
Teriuagod Areuruirerd ays yirm PaUTRIQO SIAIND UOTIZABS §5013 9L
SaUTT PITOS puUe ueoIf BIEP [PIUGUTIsdxe @1BOIPUT 912112 usdD
*AToapadedsox ‘AoW §°1 PUB Q'T '§°0 ‘r°p saTdIoud @ ‘001 01 L=V

‘IoquUAU SSEW YO UOT3eI SY3 U [O[ONU I0F SUOTINAE SS0AY [BICL

gzl ol o0l

*1-g By

(") §0 = 3

NO1L23S S$s0d2 "viol

(spdva }

_ 1 7 —




JAERI'M 5752

-A1aat3oedsoa ‘siajouered jerjusizod jussaad pue Axputwyyerd syl yatm

POUTEIQO S2AIND UOTIDNE SSCXD SJE SIUI] PIIOS PUE Uayoxqd ‘P4

X0¥ pouwdtoFisd SIE SUOTIBINIYE)

201

“Pd I0OF UOTIDOS SS0I [BIOL '§-¢ B4

{A3H) ADYINIT NOULNAN

o-51 0ral

o5 90

v 02

-A1oatavedsea fsxaysuered Teriualod uesaxd pue ALreutwrisad aysy

YIIM PAUTLIQO SIAIND UOTIDES S50XD 8XE SIUT] PITOS PUR ULYOIf

(SNY¥YA) NOILD35 $504D Bldl

nNcm 103 powaojyed ale suoTiEIMAyE) °JI7 IO UOTIISS S$50a0 [BIOL ‘y-g ‘Htd
(AZW] ADYINZ NRYLNIN
81 g gl o' 10
r T v 0° 2

o A4

I -

| (=]
3

L D
=

B (=]

| ]
[=]

- o
(23

I w

I m
(]

| —

L p
=

L >
D
A

[ z
w

L o 2

1 i — i —_ _n " i n

*A12atioadsar ‘syajamered TeriNe30d judsaad pue Azeurwyiexd syi
YITM POUTE]QO SSAIND UOTIDIE SSOIJ I8 SAUI[ PI[OS PUE Uayolg

"D 103 paukozaed ade SUOTIETNATE) ‘O I0F UOTIOBS S60I3 [EO[

[AIW) ADYINI NOHLNAN
st oo ng

'g-g 8t

‘A1earivedses 'sisjouwszed [eraueded lussoxd pue Arsutwtleid ayd

YIT# PaAUTEIqO SPAIGD UOTIN@E S50ID aJw SeMT PITOS pue udjoxg

NG11335 SS0¥D THi0L

[SNYHR)

e5 o R0F paulozrad aIr SuOTIEINIE) a5 Joj UOTIDAS 50X 1®IGL ‘g-f ‘TN

n

(AJWI AT¥INI NOYWINAN
5 o1 0%

©

NG11335 55083 T8l0L

(SN¥EE)

—-18—




JAERI-M 5752

"ATaAT3
-dadsax ‘srezowesed TRTIueled juassid pue Lxpurwrread oyi yItM

pauUTEIqo SIAIND UOT1DSS SSOAD 9IE SIUT] PIJOS PUE USYOIY .mmmmﬁ

I07 powlograd aIe SUOTIBIADIED "egd X0F UOTIDVS §S0ID [eI0l "Qr-¢ "Big
(A3W] AZWINI NOMYLNIN
051 a-of L] op,

- 0 C
3 —
=
L LN -
k3]
[ L
- ]
=
F o
o
- 0'%
t w
=
o LA
i
- —
=
- e =
(=)
- & D
A
r z
w
- 0 01 —
L \F i - 1] N " L 011
AETE+Y
-oadsax ‘sasrsuweded reriuszod jussesd pue Lreurwrrexd syl yitM
PouTEIqO S3AIND :oﬂaUWm S$S0I2 81p SIUIT PITOS Pur Uayoayg .nmnNH
0¥ pauwicyisd aIe SUOTIRINOIR) ‘qS ACJ UOTIDIS S50I0 [RIOL 'g-¢ . 'B1g
LAJW) AS¥3NT NEPMLININ
p-st 0 o1 o5 o
it : : £,
- 106
[ —
L (=]
=
L D
k=
T (=]
i Bl
=)
L w
w
I w
_ m
Iz]
L -
—
- =
=
L =]
06 D
| =
=
l- o
001
1 TR n n i a 1 1 I

*ATRATY

-sadsaa ‘sasieueaed [ErjUejed jussexd pug hnmcﬂﬁﬂﬁohn UYL YItM

PAUIAIQ0 SIAIND UOTIIVS S503 T SAULT PITOS Pue Gaxosd ‘oL,
103 paurojrad aIie SUCTIBINSTE} "3] I0F UOT1IAS SSOJD [EI0| '6-¢ 814
{AIW) ADHINZ NDHIN3N
a-81 0:pt o5 [}
r —r v o'z
- 0K

*A1earjoadsea ‘saazouwesed [ETjusjod Jusssad pue Areupuyiexd sy
YITM PAUTE3IQO S3AINI UOTIDIS S50I AIE SAUT] PITOS PuB uyjoaq

.=~m~ﬁ 103 powrojiad Sie SUOTIBINZTE]  “UI 103 UGTINAS SSOXD [R10L

(AZHT ADH3INI NEMiNRAN

7-g1 u-ol 2,8

(GNYH8) NOL1L1D3S 55081 5910l

‘e ¥y

NDILJ35 55047 THiDL

(ENyYH)

—_ 1 g —




"ATBATY
-»adea1 *sisjewraed [eriuslod juasead pue Azeutwrraxd ayl yatm

POUTEIGO SSAIND UDTIIAS SSOID I® SIUTY PITOS Pus Ujorg -4l ..

I03 powrojasd aip SUGTIR[NA[E] "4l J0J UOTIIAS $SOID [BIOL ‘pi-€ ‘314
[(A3W] AJ¥INI NOWLNAN
751 c-o1 o' an
4 T T "3
- 0" &
I —
=1
~ 0"y —
]
- PO ehuiiallabeie 10 ~
- 5 0" ] m
i o
&
- 39 tn
. o
m
B oL oy
q
" —
o
- 8 2=
- b —
m
. 1o's >
-
) =
[ w
n , - o3l —
= N
e ' 1 : 1 Ey — 1 i L o 11
[
- *AT3AT3
m.. _sadsax ‘szejewered teriuaied juesexd pue Areutwyroxd syl HATH
M PoUTEIqO SIAIND MOTIDIS $SOXD 9IE SAUTY PTIOS pue usyoIg ud,
xej powiogiad 94p SUOTIBTNATED ‘Y IOF UOTIDAS $5042 [RIOL “ZI-E 314
(AJW] AD¥ANI NOYLNAN
981 gt o5 o'g
T a2
L ore
r, -
- 3
]
—
i =
L ]
=]
L w
(4]
o
- m
fed
—
—
L =)
=
s @
0E T
)
=
L tn
o ..
+ 1 . L . s N 811

*ATaAT)
_sadsaz ‘srajouexed Teriusiod jussoad pus Areutwrtsad ayl yimm

POUIBIO $AJND UOTIDSS SSOID @Xe §AUT] PEIOS pue Uaxorg .:wan

103 pewrojaad aXe sucryeInele) 'NJ 103 USTINNS SS0AD TRIOL  CEI-f "84
(AW AD8INI NDHLNAN
st o gl oS -1
o o-e
—
(=]
- oy S
o
||u|‘!\..‘|...so|.|r:-.. —
I a8 O
o
r [
o
L o 9 oh
L 2]
m
L 0L 2
i
A fre 2
@
- foe m
il
=
Reel
- ot o
L. 1 1 L 1 3 I 6- 11
ACTS+Y
~sadsez ‘srajouvaed TeTIvezod jusssad pug Lreutmriaid eyl Yitm
POUTEI]O SAAIND UOTIIIS SSOID 24¢ SBUTT PTIGS Pur uyoad ..::v.
ey pourojaxd are mco«um.nauﬁmu 'xd 10F uotides ssoxd Teiel CT0-f “8td
[AZHI AOYANT NEYLNAN
051 ool . ] (]
r T T u'2
169 €

{SN¥58) NOTi338 SE508D 0LDL




!

JAERI-M 5752

FACTYSY
_sadsex 'siatawsizd Tepiusiod jusssxd pue Areurwiiead oui YITM

PeuTEIq0 SIAIND UOTAD3S SSOID 2IB SBUTT PTIAS PUB Udfolg “wi

691
i
a0] pawaojied aze SUCTIRINITE WL J0J UOTIIEE SSOID Tea0l  "91-¢ 314
(AW ADQHANZ NONLNIN
9- 31 5ot 0-g v
- T ™ a-z
" e
I —
= o
i
L -
=
i Ix]
i o
ca
- w
wur
[ Lo
- m
]
- —
—
- =
g =
g =
08 D
i £
=
- o
1ot
L1l I I 1 P — 1 i
0-T1
& L]

-f1aaTy
~zadse1 ‘sasjoweded Tetiusjod Jussoxd pue Axeuwturiaad ay3 yarm

PSUTEIQU SIAIND UOLYIS 5010 JAB SIUTT PIIOS PUT Uiy .:qmﬁ~

r03 poudojsad ale SUCTIUIADTED  "IT] d03 UOT3IDS ss0ad 1BI0L “AT-¢ B4
LA3WS A9¥INT NOBLDAN
g-s1 i 9-g an
v v v "2
L 0
r -4
[==]
3 1y =
©
r
- mmmm T ] a8
A
=
oy
L 99
w
m
- [T
A
—
2
o B T
=
- 0 & 1
)
- =
oy
- i) B
1 2 1 " o L 1 - 11
~A18ATD
«sadso1 ‘szatowesed (eTiueled jussexd pue Axewrwproxd ayz Yits
POUTEIQO SBAIND UGTIDIS SSOID SAE SBUT] PITOS pus uanjolg .ozmaA
103 pawrojrad @42 SUOTIEIND[®])  ‘of %cm UOT1335 Ss0Id [el0l  ‘§T-f 814
(AJWI ADYIANT NOWINANM
2-31 oot g5 00
v T v a2
. e
F jo-v
r P dnfinintituld T 9
L LR

oy

(SNYHH) NOIL235 55040 T9lol

_ 21—




JAERI-M 5752

‘v___. T T LI T T T

mg__.
. &
———— — o o s :
+ O o . ;
m o . [ 5 |
-5 T I I 1) ;
4 9 wmog kbo© :
3] @ o 40 R
_ - g g e ) i
18 AR |
. mu 0] W..l o |
ot c 4d 2]
o © = ,
& o A o o
o £ 98 bk g v A
It R RN
ISE e 1 o9 o
i nooy M £
28y AR
g% %o h )
- . = + 3
i T o P o d
[ JENE R /) D
- 3] Ko B B = o SR/ .
@ HOE .28 © |
_ [o] [ [ye B
15 = o™ q = = o
19 5 D ] o
g 8§ ~ =B o2 o
7 [SI o = .Q H
A B g 0 4
£ B o -H wm
o W C O M o« Ko
rrmS ]2 0O 0 +
- ja o0 = o
- Gy m m o m =
§ - o ® g o o
Y ad 5 g &
w . 3
& ¥ gy 78 5
o S8 g o o o
H < 8 o & 4
- £ g B oB5od Q
I - )
-
o QO
T
- e
- g o0
o
EN
S L | R B { ] o
(¢ ]

10
5
1
5
01—




JAERI-M 5752

s gaogounLrd

TeTuejed quesexd S} WITA POUTBIGO OB SOUTT 10p-PUBR-USBD PUB PITCS

*sasjeuered Terjusjod Lavutwitead oUj Uz TM pouT®LGO uUOTIouny ysdusiys

%

voIjneu aavM~d 8Ul ST BULT USHOIG

oxedmod oJ8 SOUTRA PO3BINOTE) "udJinou oaen~d J03F uOTLOUNT

. eqRp TwjucuTIodxo oUy UYJIH

(ov~82

YV HIFHION SSVR

0g1

pot

uyBuodyg  6I-¢ 8

Ti

# T

—
L s

i
=zt

‘1% j9 9r9amu]

29100 R MYy
sduroy

Tie e z3r1d

® 19 uisjsusdIol
e 10 L9139
nowWepy R uvdpeIny
TR 1o uBwWIiag
T1® 3@ y3jes
T® 18 suoqqrh

- 2% -




JABRL-M 5752

.ﬂwm,thmm,oﬁmpm@ TeruewmtTIadxa
a3 UaTH poxedmcd 2aw 58~ IOJ

ganTes peleTnoTe) 1 £q suogjnsu

Amm“wmﬁwﬂ.u¢QPM@ TerucwtIodxS
Y1 UYITH pagedwod aJe ge—dIg J0J

Sontwa peaBTROTR)  dg Aq SuoJIinou

)

JO u0T3088 SS0JO0 PUTION}BOS OTISeTH Tg-¢ 'ITd JO w0008 €040 SUTID33EOS OTISBIE 02-¢ 'FTd
(APH) (A1)
oy 08 02 Ol 80 o0 ¥0 20 0¥ g 02 0T 80 %0 ¥D ZO
! ! ' ! [ ! T ; T T T 7 Y T
| |
-1 - g ISMBPTOW — = —-
i Iy T — YORQUS B - 10SNRY  ——— .
! w i IaNEPIOW - - - —
! % rdxy o
oo
WL [ ] -
A\ C moequysaf-I9snuY
i .
3 h dxi o
Ilc.m -
- S
ﬁ/
e
. 5o
o]
1001 .
orgeEld 68-X = or3sBRIH~-18
=
=
s}

- 24 -

us

=
<
—

(suwieq)




JAERI-M 5752

.mmm.mmhmﬁmmﬁmpm@ TejUuemTIad XS

ayar uyaTs pexedmed oae JOT-Fy J0F
sanTes pejeTnoTey  *dy Aq uodjreu
J0 UOTAD9S SEOI0 FUTAOBOE DTEEBIH

(A9

ov 0g 0¢ o1 80 g0 ¥o

T T T 4 [

FONBP O - - -
qovqysaJ—I2sNBH—-—

dx{ o

py38e(d LOT-8V

—40%

(su'.nzq)

ﬁﬁmmwm,mm»hvmﬁwamwmpmw TesusuTIadxo

ou1l YgTH poxedwod odw ¢H-4f J0F
SONTBA DPOLBINOTR) 4N A9 suoIjnau
JO UOT4098 £S0I0 FuTIeqqwds ODI}SBLE

, (A1)
oy oe 0¢ 0T 20 99 ¥o Z0

T T T 7 T T ¥ T

ge=g “WTd

HOEE@-OH\& e B

qorQuEaJ-Iasuely —

dx1 o

0
o
0P
T
i
!
TU0I
19881 d
£6 4N M
-
=,
m
L

- 25 -




. i

(£9°29°86° 95 pyBIBY TRIUSTTIDNXD : t14 6, B1BD TeiUSWIIOAXD |
oY YLTM poaeduod agw QeT-8g JI07T eyl c.r%mm wwmmmaoo 2a18 JeI~1 40T
SonTea pelBINOTR) ‘B A4 SUCIanaU sonfes paselnoTey 1 L9 suodanaua W
JO UOT1028 €S0J0 BUTAO31BOS DT4selqy (P—¢ "S5 JO UOT1028 ©SCID BUTAR)4BOS 2T38B[Y  ye~¢ Ity !
(A=) (A2 )
0r  og AN B0 %0 V0 z0 0¥ ___ 0 Uz 0T 80 go0 _¥o %0

} ' ! 1 1 1 T — [ [ T

f T ¥ r

T n._q._
U
(o] — -
[Fe)
I~
(4]
— — | I
= O
o ol
~
= i o 1. g
09 0s
; JW\\L i v o o 2
. oy , 5 T
& o I
e {
V% §
GORQUSS f — JI98AB]] — . ‘ IONVPTOIE - — -
dxqy o YoRqys e f—Ie s NBY———
1001 dxgo 4001
1= =
SRETR S F T S 1 ® 2138 1H 2L21-1 :
5 .
o g
N




5752

RI-M

JAL

,AOQmmmmpmﬁ TeausmTIodXe
oyl Y4TA peIrduod aaw HET—v JI0J
genTer pojeTnorTesn ‘v L4 suoIynsu

JO U0T3028 SS0X0 FUTI2138OE OT48®IH LZ~¢ 514
(A2W)
oy ot 0g 0t 80 90 o (41
i f [ ! i T f
Ianvpiopw- - . — J
ysvquysoe, - IasnRg -
dxpp @

srysey

6LI-®7

(suieq)

.AO@nmmmum@ TeruouTIadys

213 U2TH pegedwod aie oyI-a) I07
gonTea peleINOTB) ‘o) Aq SUCIgnEU
JO UCT}008 SS0J0 SFUTILYIBOS 0TS8R

(APH)

o

‘514

0¥ 0E 0é 0T g0 90 [

T i [ H T

YOoRGUE A J—-TOS N} ——

dxi o

PTYERTH OPI-RD

- 27 -

L
<
=
—

(8ureq)




(barns)

2
=

50

JAERI-M 5752

Pr-—-141 Elastie
o Exp
- Hauser—Feshbach
—-- - Moldauer
i
1 i | !

D2 04 08 08 10 28 30 40
(Me V)

Fig, 3-28 Elastic scattering cross section of
~neutrons by Pr. Calculated values
for Pr-141 are compared with the

exparimental dataj2’6o).
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Calculations are performed for
Zr-92, Nb-9% and Rh-103, respectively.
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Calculations are performed for
Co-140 and La-1%9, respectively.
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4, Thysics Parameters

4.1 Teval Scheme

On the one hand, in calculasting the cross section of inelastic scattering

by meang ¢f the Hauser-Feshbach method,7 it is necessary to lknow the
properties of the ground state and several low-lying levels. ©Since the
evaporation-model calculation can be applied to the region of higher
excitation energy, it is not necessary to know the spins and partitics

of so many excited levels. Bven so, however, one had better include at
least 10 to 15 lower—lying'levels in the calculations baged on the Hauser-
Feshbach method, The reascn is as following. It has been informed
recentlyal) that the addition of ore more level to the previously known
several excited states affects considerably the calculated cross section
in gpecial case, This implieg‘that the spin and parity assignments for
the levels may have important effect on the cross sections calculated by
using the Hauser-Feshbach method. However, it can be expected that the
effect of spin and parity assignments on the calculated cross section may
be reduced if much more levels with known propertiss are included in the
ealculation.

On the other hand, it seems to be rather exceptional case where the
spin and parity assigﬁménts for all lower-lying levels, say about 10 levels,
are established without any ambiguity. This is because it is not always
the case where cach of these levels is connected successively tc other
level(s) by known types of beta, electron-capture, or gamma transitions
and/or by reacticn processes. Even if this is the case, the congistent
spin and parity assignments based on all available information are not
80 easy. '

I the present work, we are dealing not with making the level schemes
but with assignning the spin and parity for each of the excited levels as
many as possible in order to use them for the caleculations of the cross
sectiona. Sipce the evalusted level schemes in Nueclear Data Sheets (NDS)

82)

or compiled ones published in Table of Isotopes (TIS) do not satisTy

m

fully our requirements, we are obliged to meke spin and parity assignments
by ourselves by means of a brute force methed. Although this job was not
so familiar to the members of our working group, enough time was not
available for thisz purpoze by some reasons,

Under such severe conditions, we surveyed quickly the literatures
listed in Recent References of Huclear Data Sheets in order to add possible
new information tc thosc appesred in Nuclear Data Sheets and in Table of

Isotopes. This must be, however, still considered to be incomplete because

- 39 -
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of several mizsing Journals and of many unavailable reports or documents,
In the present work, less cares have been taken about the excitation
energies of the levels, fths places and the branching retios of betas and
gemmas, and the angular distribution analyses in reaction data. For fthese
data, published cnes were assumed to be reliable unlese serious conira-
diction exists between thé publications., In some ceses, quite insufficient
information limited possible gpin and parity assignments to'only a few
levels, However, we did not make spin and parity assignments by our
speculation in such cases unless thooretical prediction or soms systematics,
even though it is quite weak, can be used. We have therefore given up in

assignning the spins and parities for at least 10 levels ir such cases.

- A0 =
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o0
387

r7582) nor 155 Bonzi?) Adopted
0.00 O+ 0.00 O+ 0.00 0 0.00 0+
0.8% (2+} 0.8%15 {2+) 4,8%15 2+
1.69 1.6555 1,752 O+ 1.6555 0+
1.94 1.8921 2.182 o 1.8921 ot
2.2% 2.,2068 (4+) 2,715 S 2.2065 4+
3,07 2.4972 2.74 bm
3.354 2.5271 2.75 B
4.15 2,5712 3,081 A+
4,34 2.9275 5,29 o+
4.60 %,0385 3,453 6t
5,08 3,595 a+
5.2% {many others) %, 92 e

4s stated in l‘IDT,S3> the 1.6555, 1.8921 and 2,2068 #eV levels may be
considered to be a two-phonon triplet with O+, 2+ and 4+, respactively, if the
0.5514 ¥MeV T is moved to other place in consistent way with the coincidence
data,

The spin and parity assignments for much more levels up to about 5 HeV
could be possible based on log ft values, if further relocation of several
7's is allowed, This, however, seems to require much ftime.

9%
4OZr

7)) T 2) .

TI3 NP A169 Benzi Ldopted
0.00 5/2+ 0.00 5/2+ (none) 0.00 5/ 2+
0.267 {(3/2+) 0,267  3/2+ 0,267 3/ 2+
c.94 {(1/2)+ 0.947  1/2+ 0.947 1/2+

(1.168) (7/2,9/2+) {1eft out)
1.42  (3/2+) 1.425 {1/2,3/2,5/2+) 1.425 5/2+
1.451 (1/2,3/2,5/2+) 1.451 3 /2
1.64 (1/2+) 1.652 7/2+ 1.652 7/2+
1.89  (1/2+) 1,010 (1/2,3/2,5/2+) 1.910 1/2+
2.08  (7/2+) 1.995 (1/2,3/2,5/2+) 1.99% 5/2+
2.18 2.181 (1/2,3/2+ 2.181 1/2+
2.32  (7/2+) (2.%50) (1/2,3/2,5/2+) {(left out)
2.44  (3/2%) 2.455 {1/2,3/2+ 2.45%3 1/2+
2.465 (1/2,3/2+) 2,468 z/2+
2.605 (1/2,%/2,5/2+) 2,605 1/2+
2,78  (3/2+) 2.77%  (1/2,3/2+) 2.773 3/2+

The sclections of unique spin~value for several levels have been done
by referring the (a4, ) a§d (d,%) data of B.L. Cohen and 0.V. Chubineky (Phys.
Rev. 131 (1963) 2187%.85’

Hote added in proof Recently an extensive (a,p) data up to about 5
¥eV have,been publisghed {¢.%. Pingham and G.T. Fabian, Phys. Rev. g1 (1973)
1509).86 is is expected, sgveral high gpin levels which are hardly
populated from the decay of 93Y9 have been reported, and spin agsiznments
have been done by DWBA znalyses.
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421‘-40(3:T
11552 wps 5e87) Benzi?) Adopted

0.00 5/2+ 0.00 5/2+ 0,00 5/2+ 0.00 5/2+

0.2042 3/2+ 0.20%394  3/2+ 0.2040 3/2+ 0.20%94 3/t

0.68 0.68 5/2+

0.76% 0.76%  3/2+

0.765 7/2+ 0.76583  7/2+ 0,765  7/2+ 0.76583%  1/2+

0.784 0,784  3/2+

0,788 1i/2+ 0.7862 1/2+ 0,788 1/2+ 0.7862 1/2+

0.822 (3/2,5/2+) 0.82065 (3/2,5/2+)  0.822 3/2+ 0.62065  3/2+

0.84 0.840  7/2+

0.93 0.9478  9/2+ 0.930 5/2+ C.9478  G/2+

1.042 (1/2,3/2+) 1.0391 1/2+ 1,042 1/2+ 1.0%91 1/2+

1.06 1.059  {3/2,5/2+)  1.060  7/2+ 1.059 5/2+
1.0741  (7/2)+ 1.0741  7/2+

: 1.2225 1.2225 5/2+

1.27  (1/2+) 1.%10 1/2+ 1.310 1/2+

1.39  (5/2+) 1.376  (3/2,5/2)+ 1.376 3/2+
1.433  (3/2,5/2)+ 1.4%3 5/2+
1.542 (11/2+) 1.541 11/2+
1.5528  (9/2+) 1.5528  9/2+

1.6%5  (5/2+) 1.6202  (3/2,5/2+)

(nany others)

The spins of the 0.82065, 1.059 and 1.2225 MeV levels have been determined
in taking account of log ft and of the evidence for weak electron-capture
transitions. The reaction-r data (L. ¥esko, i. Nilsson and S.4. Hjorth, Hucl.
Phys. 4181 (1972) 5566)88) have been used in selecting the spin values for the
1.376 and 1.433 MeV levels.

42M°97
17552/ pr 0529 we 11 % Benzi?) Adopted
0,00 5/2+ £.00 5/2+ 0.00 5/2+ 0,00 5/2+
0.4809  3/2+ 0.4509 3/2+
0.665 (7/2)+ 0.6582  7/2+ 0.67  T/2+ 0.6532  7/2+
0.6796  1/2+ 0.695 1/2+ 0.6795 1/2+
0.70 0.7190 (3/2,5/2)+ 0.705 5/2+ 0.7190 5/ 2+
o.7211 {(1/2,3/2,5/2)+ 0.7211 3/ 2+
0.89 (1/2+) 0.8820  1/2+ 0.890 i/o+ C.8830 1/2+
1,02 1.0246 (7/2,9/2)+ 1.02  5/2+ 1.0246  7/2+
1.0926 (3/2,5/2)+ _ 1.0926  3/2+
1.1167 (7/2,8/2)+ 1.1167 9/ 2+
1.27 (3/2+) 1.2685 (7/2,9/2)+ 1.7  3/2+ 1.2688 7/2+
1.2345 (3/2+) 1.2845  3/2+
1.4095 11/2+ 1.445 1/2+ 1.4005  1l/2+
1.45 1.4373% (11/2-) 1.455 5/2+ 1.4373  11/2-
1.5156  (7/2,9/2)+ 1.5156  9/2+
1.55 {7/2-) 1.5452 {(9/2,11/2) 1.55  7/2-

(a few more levels)

Date on reaction- 7' #. Lederer, J.M. Jaklevic and J.l. Hollandér

g by C
(Nucl. Pays. 4169 (1971) 489§9Oj hee been used to select the spin valiues.
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99
43Tc
1552 ¥DS{01d) WP 21359904 41799 Bensi®) Ldopted
0.00 gf2+  0.00 g/2+ (.00 9/ 2+ , {none)  0.00 g/2+
$.1405 7/2+ 0,140 G.14051  7/2+ 0.14051 7/2+
0.1427 1/2~ ©0.142 {(7/2+) 0.14263 1/2- 0.1426% 1/2-
0.1811 5/2+ 0.181 (5/2+) 0.18107 5/2+ $.18107 5/2+
0.513 0.514 0.5091  3/2 0.5091  3/2-
0.5343 0.5343 5/2-
0.6715  5/2- 0,675 5/2-
0.7263  (7/2,9/2)+ 0.726%  T/2+
(1/2 0.7616 (5/2,7/2,9/2)+ 0.7616 5/2+
0,922 (3/2+) ©.92 /é\ 0.9205 (1/2,3/2)+ 0,9205  3/2+
32} 10040 B/2- 1.0040  3/2-
1.0729  5/2- 1.0729  5/2-
1.11 1.131 1.129%  (1/2,3/2)- 1.1293 1/e-
1.1420 3/2- 1.1420 3/~
1+199 (1/2,3/2)- 1,199 3/e-

The 0.5%43% and 0,7616 MeV have been assigned ag 5/2- and 5/2+, respectively,
since the log ft values suggest unique first forbidden and non-unigue second
forbidden transitions for respective case. For the 0,726%, 0.9205, 1.1293% and
1.199 MeV levels, no strong argument exists to seleet the one from the possible
spin values. '

101
44Ru
TISBZ) KP A15293l NP ﬂ16394) Benziz) ALdopted
0.00 5/ 2+ 0.00 5/0+ 0.00 5/2+ 0,00 5/2+
0.1272 (3/2+) o©.l271  3/2+ ¢.127  3/2+ 0.1271  3/2+
0.3067 (7/2+) 0.3067 7/2+ 0.307  T7/2+ 0.3067  T/2+
0.3112 (5/2+) 0.3112 5/2+ 0.%11  5/2+ 0.%5112  5/2+
0.%325 (1/2+) 0.3254 1/2+ ‘ 0,325 1/2+ 0.3254  1/2+
0.422 0.4224 32+ 0.422  3/2+ 0.4224  3/2+
0,52  (11/2-) 0.528 11/2- - 0.52  1l/2- 0.528 11/2-
0.5445 (9/2+)  0.5447 7/2+ 0.545  7/2+ 0.5447  7/2+
0.673 0.6151  (7/2+) C.616 B5/2+ 0.6161  7/2+
0.64 0.6742  (3/2,5/2+) 0.62% 1/2+ 0.6742 32+
(¢.8943) ' {1ef% out)
C.73 o.7200  {(7/2,9/2+) 0.72 7/2+ ¢.720 7/ 2+
¢.85 0.842 0.8426  7/2+ 0.8426  T/2+
o.9111 (7/2,9/2+) 0.9111  7/2+
0.9282 (7/2,9/2+) 0.929 9o+ 0.9282  9/2+
0.94 0.9381 7/2+ ¢.9%81  7/2+
1.0011 11/2+ 1.0011 11/2+
1.623 19/2~
1.861 15/2+
2.47%  23/2-

The 0.7200 MeV level has been assiened as 7/2+ from ( « ,e'y) data (0.0,
Kistner and 4. Schwarzschild, Phys. Rev. 154 {1967) 1182)95) but the possibility
of 9/2+ has been supported by reaction-y data (¢. TLederer, J.M, Jaklevic and
7M. Eollander, Nucl. Phys. 4169 (1971) 489)%0). For the 0.6742, 0,911l and
0.9282 levels, no preferable reason exists to choose the one from the two
possible spin values.
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102
4™
[}
ry532) DS (01d) wp 15556 Benzi®) Liophed
0.00 O+ 5.00 0+ 0,00 0+ 0.00 O+ 3.00 O+
0.4748 2+ 0.47% 2+ 0.4749 2+ 0.475 ok 0,474 2+
0.9437 O+ 0.9437 O+
1.10% 2+ 1.105 24 1.10%32 2+ 1.105 2+ 1.10%2 2+
1,106 4+ 1.105 4+ 1.1066 4+ 1.105 4 1.1066 4+
1.53% 3 1.525 (3%+)  1.,521¢ 3+ 1.525 Bt 1.5219 3+
1.5808 2+ 1.5808 2+
1.7990 A+ 1.7990 4+
1.84 O+ 1.840 O+ 1.8%71 O+ 1.84 O 1.8371 0+
1.87  (4,5) 1,870 (2,3) 1.8732 6+ 1.87 Bt 1.8732 6+
2.04 2+ 2.040 2+ 2.0%75 2+ 2.04 24 2.0375 2+
2.0441  (3-) 2.0441 3.
2.22 (%) 2,220 3 2,2192 5+ 2.22 3+ 2.2192 5+
2.27 2.27C 2.261%  2(+) 2,2613 2+
2.372 5 2.372 5e

Dirsctional correlation measurements have given almost unique spin and
However, following spin assignments cannot be excluded:

parity assignments.

1.7990 3+, 1.8732 5+, 2.0441 4, and 2.2613 2-.

44Ru104
17552) 108 (01d) wp 518497 Bonzi’) Adopted
0.00 0+ 0.00 O+ 0.00 O+ 0.00 O+ 0.00 0+
0.3577 2+ 0.358 2+ 0,358 o+ 0.358 2+ 0.%58 o+
0,89 o+ 0.893 2+ $.889 o+ 0.89% o+ 0.889 2+
0.893 4o+ 0.893 4+
0.983 O+ 0.983 O+
2.5 2.5
3.5 3.5
4.0 4.0
o information is avilable for levels above 1 MeV.
106
44Ru
hY ~
71s82) NP-A]BQgT) Benzid) Adopted
0.00 O+ 0.00 0+ (none) 0.00 0+
0.270 2+ 0.270 2
C.711 0.711 4+
0.791 2+ 0.791 2+
0.989 0 $.9809 O
1.772 {2+) 1.772 2
1.888 (2+) 1.888 2+
1.906
2,151 ‘
2.367 (4+) Systematic trend suggests
2.467 4+ Tor the 0,711 MeV level.
2.571
2.6%39 (0+)
2.771  {2+)
2.
2.
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103
45Rh
TISSa) PR‘QQ98)+ NP g;gggg) Benzi2) hdopted
0.00 ~ 1/2~ 0.00 1/2~ 0.00  1/2- 0.00 1/2-
0,04 7/2+ 0.040  7/2+ 0,04 7/2+ 0.040  7/2+
0.093% (9/2+) 0.09%3 g/2+ 0.09% g/2+ 0.09%  9/2+
: 0,298 73/2- 0.298 73/2- 0.297 3/2- 0.298  3/2-
; 0.360 5/2- 0.360 5/2- 6.%62 5/2- C.36C  5/2-
- 0.5%7 (7/2+) ©.5%7 5/2+ 0.5%8 5/2+ 0.537 5/2+
| 0.6505(7/2+) 0.651  7/2+ 0.65 7/2- 0.651 7/2+
| 0.798 0.798 3/2- 0.798  5/2+
| 0.843 (3/2,5/2-) 0.843 5/2- 0.843  3/2-
i 0.877 {1/2,3/2,5/2,7/2-) 0.875 7/2- 0.877 5/2-
0,915 {5/2,7/2,9/2-) 0,915 9/2- 0.915 5/2-
1.102  (5/2%,7/2%,9/2-) 1,100 7/2- 1,102 7/e+
1.247 (5/2%,7/2£,9/2-) 1.247 5/2- 1.247  9/2-
1.270 1.27  3/2- 1.270  1/e-

; (many others up to 2.1 MeV)

The spins and parities for the levels up to 0.7 MeV may be uniquely
determined from the data on 1O3Ru ground-state decay. The reaction data are
available for higher levels, but so many discrepancies exist between existing
experimental results.

After we finished this work, we found a paper on Coulomb excitation with
fairly good accuracy which was not available befor (£.0. Sayer, J.K. Temperley
and D. Eccleshall, Nuel., Phys. 2179 (1972) 122)190? We cite the results of
this paper below.

Level NP AlZQlOO)
0,798 Not Coulombt excited but (p,p') (0.80%6) Weak evidence for the existence
0.843 B{E2), 3/2- is not definite 0.8477 (7/2)- Double Coulomb excitation
0.877 B{E2), ( «, a') suggest 5/2- 0.8804 5/2- from angular distribution of7
0.915 B(E2), 5/2- is not definite 0.9200 (9/2)- Double Coulomb excitation
1.102 B3 excitation is probable 1.1072 (3/2,5/2)- Weakly Coulomb excited
1.247 Possible double Coulomb excitation -
1.270 HWot Coulomb excited but (p,p') 1.2772 3/2~ From ¢ -intensities
105
4678
TISSZ) wps(old) Benzi2) ~dopted

0.00 5/2+ 0.00 5/2+ 0.00 5/2+  0.00 5/2+

0.2804  3/2+ 0.281 (7/2+) 0.28  3/2+  0,2804 @ 3/2+

0.3062  7/2+ C.306 /2 0.3062 7/2+

0.%3191 (5/2)+ 0.319 0.%15 5/2+  ©.3191  5/2+

0.3444 172+ 0.345 (5/2+) 0.344  1/2+  0.3444  1/2+

. 0.4427 (5/2,7/2)+  ©.443 (3/2,5/2+) o0.aa27  Tf2+
0.489C 11/2- 0.503 0.489 11/2+  0.4890 11/2-
0.5607 (3/2+) 0.5607 3/2+
. 0.6444  T/2- 0.6444 7/2~

0.6506 (3/2)+ 0.650 0.6506  B/2+

0.6751 0.674 {(5/2+) 0.6731 /2

0.7271  (5/2+) 0.727L  5/2+

0.78 0.785 (3/2+) 0.78 9/ 2~

0.9623 + 0.962%  5/2+

1.0015 1.0015  5/2+

1.0878 3/2- 1,097 (3/2-) _ 1.0878 3/2-

(a few others)
For the spin assignments, the data of gamma transition are carefully checked.
The possible relocation of gammas are also considered.
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107
4674
5% e 570 Bonzi2) Adopted
0.00 5/2+ 0.00 5/ 2+ (none) 0,00 5/2+
c.115  (1/2)+ 0.1157 1/2+ 0,1157 1/2+
0.21 11/2- 0.214 (11/2)- 0.214 11/2~
J 0.3028 (5/2,5/2)+ 0.7%028 5/24
0.307  (7/2)+ 0.3122 (7/2,9/2)+ 0.3122 7/2+
0.3482 0.3482 z/or
0.366 (7/2,9/2)+ 0,365 o/ 2+
C.3819 {3/2,5/2)+ 0.3819 3/ 0+
0.3¢  (3/2)+ . 0.3924 0.3924 7/04
0.412 1/2+ 0.4312 1/2+
0.47  (3/2)+ 0.4712 (3/2,5/2)+ 0.4712 5/2+
0.57  (5/2)}+ 0.5677 (3/2,5/2)+ & 0.5677 5/2+
0.67 (7/2)+ 0.6701 (%/2,5/2)+ C.6701 5/2+
0.685 0.685 r=
0.70 {(1/2)+ 0.698 1/2+ 0.698 1/2+
0.77  (3/2)+ 0.759 (3/2,5/2)+ 0.759 3/2+
0,781 (1/2,3/2)- 0.781 3/ 2.
0.80 0.806 0.806 1/2-
0.89 {(1/2)+ 0.2889 1/2+ 0,889 1/2+
0.99 (11/2)-
1.0% (3/2)+ 1,027 (3/2,5/2)+ 1,02% 5/24
1.08 {(5/2)+ 1.071 (3/2,5/2)+

Spins and perities for many levels have been determined tentatively by
looking at and checking again the all ?ata on beta and gamma transitions and
on (d,p) reaction, cited in NDS 37.101

109
47E
71552) wps 55102 Benzi’ idopted
0.00 1/2- 0.00 1/2- $.00 1/2- 0.00 1/2-
0.0877 7/2+ 0.0880%2 7/2+ 0.088 7/2+ 0.0880%2  7/2+
0.129 0.1%28 (9/2)+ 0.1328 9/2+
0,309  3/2- 0.3114 32— 0.311  3/2- 0.3144 3/2-
0.414 5/e- 0.4153 5/2- 0.414  5/2- 0,4153 5/ 2~
0,7019 3/2- 0.704  5/2- 0.7019 3/2-
0.72 0.7244 (3/2+) 0,725 /2= 0.7244 32+
0.73 0.7353 (5/2+) 0.735% 5 /24
0.8398 0.803%  3/2- $.83398 7/~
0,86 0.8627 5/2- 0,8627  5/2-
0.8695 (5/2+) 0.8695 5/2+
0.9110 ¢.915 5/2- 0,9110 72~
0.,9123 0.912% 3/2+
1.0906 1.092  3/e-
1.099
1.26
1.%5242 (3/2-) 1.322 3/e-

(a few more levels)

Rather tentative assignments for the O.8§98, 0.9110 and 0.912% MeV levels
are bascd on the decay data used in NDS B10Z/.
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129
55
77552 DS §§103) Ponzi’) Adopted
0.00 7/2+ 0.00 7/2+ {none) 0.00 7/2+
0.0278 5/2+ 0.02777  5/2+ 0.02777 5/2+
0.278 0.27842  (3/2,5/2)+ 0.27842  5/2+
0.487  (3/2+) 0.48738  (3/2,5/2)+ 0.48738  3/2+
0.557 0.55957  1/2+ 0.55957 1/2+
0.697 0.69598 G.69598 11/2+
0.730 0.72962 0.72962  o/2+
0,7689 0,7689 7/2-
0,831 0.8299 0.8299  3/2+
0.846 0.8450 0.8450 7/
1.022 1.0504 1.0504 9/2+
1,077 1,052 (3/2,5/2)+ 1.052 5/2+
1.08%
1.112 1.11175  (3/2,5/2)+ 1.11175  3/2+
(1.20427) ) (1eft out)
1.210 1/2+ 1.210 1/2+
1.262 1.2608 (3/2,5/2)+ 1.2608  5/2+
1.2821 1.2821 3/2+
1.2922 1.2922 5/2+
1.378 )
1.404 1,4016 (9/2)+ ’ 1.4016  9/2+

(many other levels)

The present spin and parity as ignments have been done based on the betsa
and gamma data listed in DS 58.103) These gre rather tentative but not
inconsistent with the existing experimental data.

131

54%¢

. A
11552 DS (01d) Benzi® Adopted

0.00 5/2+ 0.00 3/2+ 0.00 3/2+ 0.00 5/2+
0.08016 1/2+ 0.0802 (1/2)+ 0.08 1/2+ 0.08016  1/2+
0.16398 11/2- 0,1639 11/2- 0.164 11/2- 0.16%98 11/2-
0.1772% or 0.150 or

0,32578 + 0.210 0.210 5/2+ 0.32578  3/2+
- 0.36447  5/2+ 0.364 5/2+ 0.364 5,/2+ 0.%6447  5/2+
0.5030 + (0.54) 0.5030 5/2+
0.6370  (5/2+)  0.638 (5/2+) 0.638  5/2+ 0.6370  5/2+
0.7229 0.724 (5/2,7/2+) ©.724  3/2- 0.7229  7/2+

The positicn of & level at 0,32578 MeV is not definitive but fentative.
The parity of the 0.5030 MeV level cannot be sgaigned if the decay scheme
illustrated on,Tlsgz) is acceptable. Because, log ft of & beta to the 0.5030
MeV level (8.4) suggests it is first forbidden giving the negative parity
although the conversion coefficlents of transitions from the €¢.5030 MeV level
indicate positive parity of this level {(The 0,50%0 ¥eV 7y to the %/2+ ground
state is possibly E2, and a cascade, C.17723 eV ¥ (m2) + £.352578 UeV T
(Hl + EZ), to the ground state also exists.}. Bven if the intensity of
tne bota to the 0.5030 MeV level is assumed to be 57 instead of C.5%, the
log £t value seems o be still high.
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. 133
555 \

71552 DS (o1d) up 3111104) Benzi sdoptod
0.00-  7/e+ 0.00 7/2+ $.00 7/2+ 0.00 7/2+ 0.0 7/2+
0,081 5/2+ 0,081 5/2+ 0.0810 5/2+ 0.081 5/2+ G.0R10 5/2+
0.1605 5/2+ 0.160 (3/2)+  0.1605 5/2+ 0.161 5/2+ 0.1605 5/2+
0.382  3/2+ 0.382 (3/2)+  0.3828 /24 0.384 3/o+ 0.,3828 3/
0,437 1/2+ 0.4%6  1/2(+) 0.4371  1/2+ 0,437 12+ 00,4571 1/2+

0.605  11/2- 0.605 11/2-
0.63%  1i/2+ 0.63% 11/2+
0.641 32+ 0,641 3/2+
0.706  (7/2,9/2+) 0.706  7/2+
0.768  (7/2,9/2+) 0.768  9/2+
0.787  {(7/2,9/2+) 0.787  T/2+
0.819  (5/2,7/2,9/2+) 0.819 ©.819 7/2+
0.873 (7/2,9/2+) 0.873  9/2+
0,017  (3/2,5/2+) 0.617  3/2+

Wo preferable argument at a1l
higher than 0.7 MeV.

for selecting the spin value for the levels

~ 135
ESLS
TISSz) NDS (old) NP £l§l105) Benzi® Adopted

¢.00 7/2+ 0.00 7/2+ 0.00 7/2+ {none) 0.00 7/2+

0.25 (v/2+)  o.z5  (5/2)+  ©.2498 (5/2%+) 0.2408 5/2+
0.4082 0,4082  3/2+

0.61 0.604 {3/2,5/2) 0.6086 (3/2,5/2) 0.6086 5/2+

0.781 (11/2+) (0.780) 0.780 11/2+
0.59817 0.9817  1/2+
1.0626 1.0626  3/2+

1.621 {19/2-)

Spin and parity assignments for the levels at

are baged on systematic trend, for
1759106
gamma data.

0.4082, 0.6086 and 0,78 MeV
Rev. G5 {1972)

instance discussed in Fhys.

The 0.G817 and 1.0626 MeV levels are assigned by using the heta and

137
5505
117552 TR C3 Benzi sdopted
0.00 7/ 2+ 0.00 7/2+ (none) 0.00 7/2+
0.455 0.455  5/2+ 0.455 5/2+
(0.85) 0.85 3/24
(0.98) ¢.98 5/ 0+
1.49 1/2+ 1,49 1/2+
1.87 11/2- 1.87 11/2~
2.07 3/ 2+ 2.07 32+
2.15 1/2+ 2.15 1/2+
Th? 0.85 and 0.98 MeV levels which have been cited in Phys. Rev. C§ (1972)
1759106) aye assigned by usging the systematic trend.
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a4t
58¢
§ 2 . o]
17552) s ppt0% w1, 25109 Bongid) taopted
0.00 O+ 0.00 0+ 0.00 O+ {none) 0.00 O+
' 0.3975 2+ 2.3975 2+
0,80 A+

The 4+ level &t 0.8 MeV hag heen

estimated frowm systematics.

143
cod
175%2) g 3otl0) Bonzi?! Adopted
0.00 7/2- .00 7/~ 0.00 7/2- 0,00 e
0.742 (g/2-) ©.742  3/2- C.745 9/2-  0.742 32—
1.2%  (9/2,11/2)~ 1.236 9/ 2~
1.311  (1/2,3/2)~ 1.311 1/2-
1.412  (9/2,11/2)~ or {7/2 to 13/2}+ 1.412  13/2+
1.560  (5/2,7/2)- 1.560  5/2-
1.745  (9/2,11/2)- 1.743  7/2-
1.857  (1/2,3/2)- 1.857  3/2-
1.916  (5/2,7/2)- 1,916 7/2-
2,016 2,016 7/2+
2.131  (i/2,%/2)~ 2,131 1/2-
2,192 (5/2,7/2)- 2.192 5/ 2~
2.261  (31/2,%/2)- 2.261 %/
2.328  (1/2,3/2)- 2,328 3/2-
2.367  (1/2,3/2)- 2.367 1/2-
Since this contains 8% neutrons, possible single particle levels and some

kinds of systematics have been considered.
gtill tentative.

However, present assignments are

I Y-
60gd
A
172 1ms 32108/ s 22%08) 1 a1851Y)  penns® rdopted
0.00 0+ 0.00 O+ 0.00 0+ 0.00 O 0.00 O+
0.605 2+  0,609564 2+ 0.6064 2+ 0,696 2+ 0.6064 2+
1,310 4+ 1,%145 e 1.3145 A+ 1.31% A+ 1.3145 4+
1.52 (%) 1.5099 (3-) 1.5095 3 1.5099 3~
1.56 1.5600 2(+) 1.5500 2+ 1.556 %+ 1.5600 2+
: 1.738 1.738 1.738 o4
1.784 6+  1.7902 64 1.7902 &+ 1.78 0+ 1.7902 6+
2.10 2.085 2.085 O+ ' 2.085 G+
2.09
2,111 2.11 2.11 e
2,184 1(-) 2.1856 - 2.1856 1 2.18 1- 2.18556  1-
2,20
2.287 {4+) 2.287 it 2.287 A4+
2.%6 2.37 (2+) 2,37 2+ 2,37 2+
(many other levels) 2,86 J-

No beta and electron capture transitions and gamma transition data suggest
24+ and 2= for the 1.738 and 2.11 MeV levels, respectively.

- 49 -



JAERI-M 5752

145

o

1155 s 5ot Bonzi?) Adopted

0.00 7/2- 0.00 7/2~ 0.00 7/2- 0.00 7/2-
0.067 (3/2)- 0.067 (3/2)- 0.057 7/2- 0.067 3/2-
0.072 (5/2)- 0.072 (5/2)~ 0.072 5/ 2 0.072 5/2-
0.75 0.749 C.74 7/2- 0.749 5/2-
0,92 0.92 0.52 1/2- L 0.92 g/ 2~
1,05 1.054 1.05 5/ o= 1.054 3/ 2.
1.16 1.155 1.16 5/ 2 1.155 9/2+
1.39 1.39 1.39 7/ 2~ 1.39 7/2-

The spin and parity assignments for the

on the data on beta and gamma transitions.
except for a level at 1.155 MeV.

levels above 0.7 MeV are based
These levels are Coulomb excited

lio preferable reason exists
and 3/2+ to the 0.6804 MeV level

for selecting 7/2+ to
(3/2, 5/2, 1/2+).

: 147
61T
77552) s p2tt?) Senzi’ Adopted

0.00 7/2+ 0.0C 7/2+ (rione) 0.00 7/2+

0.09106 5/2+ 0.0911 5/2+ 0.0011 5/2+

C.4105 32+ 0.4105  (%/2+) 0.4105 3/2+

0.4892  (7/2+) 0.489% (5/2,7/2)+ 0.4893  7/2+

0.5%09 5/2+ 0.5310  5/2(+) 0.5310  5/2+
0.6804 0.6804  3/2+

0.6858 5/04 0.6859 (5/2+) 0.6859 5/2+

0.72

the 0.48935 VeV level

147
628m
11552 DS ggllB) Bengi’) rdopted
0.00 7/2- 0.00 7/2- 0.00  7/2- 0.00 /2~
0.1218 5/e- 0.1212  (5/2)~ 0.121 5/2- 0.1212 5/2-
0,1981  3/2- 0.1974 (3/2)- 0,197 3/2- 0.1974 3/~
0.71 0.713 _ 0.71  3/2- 0.713 11/2-
0.80  (3/2,5/2-) 0.7988 (3/2-) 0.80  3/2- 0,70988  3/2-
0.808 : 0.808 13/2+
0,90 0.0 5/2-
0,92 0.925 0.92 3/~ $.925 11/2+
1.007 (1/2-) 1.007 1/2-
1.02 1.029 1.02  5/2+ 1.029 11/2+
1.06  (3/2,5/2+) 1.054  (5/2)+ 1.06  3/2- 1.054 5/2+
1.065  {(5/2)+ 1,065 5/2+
1.079 1.077 (5/2,7/2=) 1.079 7/2- 1.077 7/2-
1.10 1.10% 1,10 3/2- 1.103 9/2-
1.16 1.166 1.16 5/2- 1.166 11/2-
1.180 1.180 7/ 2=

(many othor levels)

High spins are assigned for several tevels which are not fed by the decay
of the 5/2+ ground state of Eu-147 but by Coulomb excitation and other reaction
Drocesses.
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7552 ¥0S(01d) Benzi®’ Adopted

0.00 7/2m 0.00 7/ 2= 9.00 7/ 2w 0.00 7/ 2
0.0225  5/2- 0.022 £.02%  5/o- 0.0225  5/2-
0.2772 0.277 0.277 9/2- 0.2712 7/0.n
0.2857 (5/2-)  0.285 (5/2-) 0.286  5/2- 0.2857 9/ 2-
0.3502 0. 350 0,35 9/ 2~ 0.3502  3/2.
0.398 0,398 0.308 1/2- 0.398 1/2-
0.5286 0.529 0,528 3/2- 0.5286 %/ 0
0.5533 0.558 0,558 7/2-~ 0.5583  5/2+
0.566 0.582 0.582 g/o~ 0.556 G/ 2-
0.640 0,550 0,640 5/ 2

(a few more levels)

The present spin and parity assignments are based . on data Tor beta,
electron capture, and gamma transitions cited in TI18S82) The 0.2857 MeV level
is assigned as 9/2- instead of 5/2- since the 0.2857 McV is not fed by decay
of the ground state of Eu-149 (5/2+) but of Pm-149 (7/2+).

628mlb$
17552 wp a7l Ronzi’) Adopted

6.00  (5/2,7/2-) ©0.00 (5/2)~ (none) 0.00 5/2~
0.00482 ( ) 0.00482 (7/2)- 5.00482 /o
0.06583 { =) 0.06582  {3/2)- 0.06582  %/2-
0.06965 ( =) 0.0697  (5/2,7/2)- 0.0697  5/2-
0.0815% ( +) 0.09153 . (1/2)+ G.0915%  1/2+
0.10482 { =) 0.10485  (5/2)- 0.10485  5/2-
0.16773 { +) 0,16772  (5/2)+ 0.16772  5/0+

. 0.16838 ( -} 0.16839  (5/2,7/2)- 0.1683%9  7/2-
0.20899 ( -) 0.20898  (7/2)- 0.20898  7/2-
0,307 0. 3067 (3/2)~ 0.3067  3/2-
¢.32392 { +) 0.3239  {3/2)+ 0.3239  3/2+
0.34482 ( +) 0.34487  (7/2)+ 0,34657  7/2+
(maﬁy nthers )

o
)
Y
H
on
4]
A
O
=
)
o
5]
'._l
m
2
@
=
&)

Selection of 5/2- and 7/2- for the 0.0697 an
respectively, is rather arbitrary.
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63Eu155
17552 105 {old) Bonzi®) Adopted

0.00 . 5/2+ 0.00 5/2+ 0.00 5/24 0.00 5/ 2+
0.08337  7/2+ 0.084  (7/2+) 0.08%0  7/2+ 0.08%%7  7/2+
0.09743  5/2- 0.097  (5/2-) 0.0970  5/2- ¢.09743 5/~
0.103179 3/2+ 0.10%  (3/2+) 0.1030  3/2+ 0,10%18  3/2+
0,15161  7/2- 0.1520  7/2- 0.15161 7/2-
0.172854 5/2+ 0.173  (5/2+) 0.1730  5/2+ 0.17265  5/2+
0.1914  9/2+ 0,191  (9/2+) 0.1914  9f2+
0.268 0,2700  7/2+ 0.268 7/0+ -
0.6346  (1/2+) 0.6350  3/2+ 0.6%46 1/2-
0.6364  (3/2+) 0.6364  3/2-
0.682 0.6820 5/2+ 0,682 5/2-
0.6943 0.6940  3/2+ 0.6943  1/2-
0.7064 0.70 (1/2+) 0,7070  5/2- 0.7064  3/2-

The spin and parity aséignmegts or the levels above 0,2 MeV are based cn
betas and gammpas illustrated in TIS82 Log £t wvaluss calculated for beftas to
the levels above 0.6 MeV seem to be too high for allowed transitions.

63Eu155
71552 DS (01d) Benzi’) Adopted

0.00 (5/2+) 0.00 (5/2+) {none) 6.00 5/2+
0.075  {7/2+) N 0.075 7/2+
0.10435 (5/2-)  0.1044  {5/2-) 0.10435  5/2-
0.17 (7/2-) 0.17 7/2-
0.2462  (3/2+) 0.246 (3/2+) 0.2462 3/2+
0.31 (5/2+) 0.31 5/2+
0.76 \ 0.76 1/2-
0.87 0,87 5/2+
1.09 1.09 3/o+
1.27 1.27 5/ 2~

The sping and parities for the levels above 0.7 MeV are assigned by
looking at the data on bets and gamma transitions listed in TI5%2
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4,2 Averuge Resonance Parameters and Others
The calculations of neutron capfure cross section for the important

28 FP nuclides were performed using RACY codelT)

based on the process of
compound nucleus formation, In this code, the neutron separation energy B,
and level parameter £° , which is obtained through fthe radiaficn width and
level spaeing, are recuired as the input data, as well as the level density
parameters. On the other hand, the inelastic scattering cross sections
were calculated by)ELIESE-B codelé)

7

Feshbach's theory'’. 1In this caleculation, the level density parameters

based on the optical model and Hauser-

are the important input data, when the incident energy is larger than the
energy E, mentioned in seciion 2. In this sub-section, deseription of
the eriteria or method of determination of these quantities (input data)

iz given.

1) Radiation Width

The experimental data on radiation width I‘r have been obtained by
many suthors, but the agrecment between these data is not so well. It is
very difficult to find out the most reliable values from among these data.
Therefore, in the present work, the values of radiation width FT for the
important 28 nuclides were determined in principle on the basis of the data

cited in BNI~-%25, 2nd Edition, Supplement No. 211). However, the method

of determination is not the same for each nuclidé.
A) The following methods were used Tor nuclides whose recommended
values of radistion width Fr are given in Ref. 11. _
i) The everaged values of the recommended values for each level were
adiopted for Ru-1073, Pd-105, Ag-109; Co-133, ild-143, Nd-145,
Sm—-147. Sm=149, and Eu-1573.

ii) The assumed values cited in Ref. 11 were adopted for Mo-95 and Mo-97
on the basis of those for]’r of thée neighboring isotopes of Mo
although the recommended values for a few levels are given for
both nuclides. Where, the assumed values mean values enclosed in
parentheses in Ref. 11, and are values which the experimenter
assumed in order to compute other resonance parameters.

iii) The guessed values taking into account of the systematic trends
for iy of the neighboring nuclides were adopted for -Ru=101 and
Ru-102, although the recommended values for a fow levels arc given
for both nuclides.
B, The follewing methods were used Tor nuclides whose recommended

valueg are not giwven.
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i} The assumed value cited in Ref. 11 was adopted for 1291

ii) The values guessaed on the basis of the agsumed values for the
neighboring isotopes were adopted for 9OSr and'gBZr.

iii) The guessed values taking inte account ¢f the systematic trends

for I of the neighboring nuclides were adopted for 104Ru, lO?Pd,
lBSCs, 13705, 14469, 144Nd, lngm, lSSSm.

iv) The data evaluated by other authors were adopted for 99Tc, 106Ru,
llee, and 147Pm.
{the dats of Garrison and Roosl4) for TTe and 14?Pm, and of Benzi
and Reffo2) for 106Ru and 131Xe)

The final result obizined here is shown in Table 4.2.1 witk other

reference data on the radiation width.

2} Level spacing

The level spacing D of the compound nucleus is an important parameter
for the caleculation of the neutron capture cross section. However, the
accuracy and number of the experimental data are not necessarily satisfactory.
In the early stage of this work, the values of level spacing were taken
from the report of BabalB). For the nuclei of which the level spacing is
not measured, the values of the level spacing were estimated on the basis
of neutron number and mass number dependence of the level spacing.

Using the values of the level spacing and the radiation width, the

level parameter £° was obtained Tor each nucleus. The level parameter go°

is given by the following formula.

2T +1 Pon
go= —— L (2.2.1)
Py r, :

where I is the spin of target nucleus.

Results of the neutron capture cross section calculated by using RACY
code were compared with the experimental data in the energy range from 1 keV
to 15 MeV. For some nuclei whose neutron capture cross sectiong are not
measured, comparison was performed for the (capture) cross section between
the present results and the evaluated data of Cook5 , and Benzi and Reffo2 .
Result of this comparison showed that better agreement was not obtained
between the present results and the experimental data for the most of
miclides. Therefore, adjustment of the level paramefer €7 was made
through modification of the level spacing D, in order to get good agreement
with the experimental data. Hesult of this adjustment suggested that, for

some nuclides, two values of the level parameter were necessary in separate
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energy range for the same nucleus. The nuclides which need two values of

95 97 102 1573 95.

the level pazrameter are ““Mo, Mo, Ru, and “Bu. For ““Yo, good
agreement of the calculated capturé cross section with the experimental
data was obtained by using the following two values, 138.7 eV for E,1<:O.2
MeV, and 100 eV for Enfg 0.2 MeV. _

As a result of these investigations, the values of level spacing D
and level parameter £° were modified for 15 nuclides. The initial and

final values of these parczmeters are shown in Table 4.2.2 and Table 4.2.5.

3) HWeutron separation energy

The neutron separation energy Bn is necessary as one of the input
data for the RACY code. The data on neutron separation energy or nuclear
mags are published by many authors. In this work, the neutron scparation
energy of each nucleus was obtained using the data of ¥attauch, Thiele,
and Wapstrall7) cited in "Table of Isotopes, 6th Edition, 196882). The
values of neutron separation energy for the important 28 nuclides are shown

in Table 4.2.73.

4) Level density formula

The level density formula used in this werk is given as follows.,

2T +1 avaU —I(1+1)/202

P(UJ)=deJ)_C 5 ¢

for E > E,, (4.2.2)

- ,I)e(U_UO)/T

e (0,1) =0 ,(U,1) =7 (U,

for B< E_, (4.2.3)

where, z B -4,

U
I = spin of target nucleus,

& = level density parameter,

¢ = spin cut off factdr,

T = puclear temperature,

B, = energy of tangency point,
E = total excitation energy,

¢, = 247 (0.0888)%ha .

The spin cut off factor o is caleculated using a formula which is built
n BLIESE-3 code. Using this formula, the value of % ig 1.5~ 2.5 times
as large as that obtained using the formula of Gilbert and Cameron15 . The
value of level density obtained by ZLIESE-3 code is larger than that obtained
by the formule of Gilbert and Cameron, owing to the difference between the

-(1+)2

spin terms of both formula. Since they adopted e as the spin term,
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this difference decreasses with increasing values of spin 1 for the target
nueleus. The level density parameters used in the formulas (4.2.2)'and

(4.2.3) are given for the target and compound ruclei in Table 4.2.4.
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Tadle 4.2.1 Camma Width [, (meV)

Wuclide Present Work Benzi & Reffo2) Garrisonl4) ﬂusgrovellg)
and Ross
9Ogy 205 —— —_— 147
Py 300 — _ 176
Pue 260 205 260 227
ELTS 260 190 260 200"
e 180 — 180 170
10%g, 180 160 240 191
102z, 200 170 200 186
10%m 160 195 180 111
1045, 200 150 . 210
105p4 155 150 160 155
106, 150 150 . 186
107p4 140 — —_ 135
109 ¢ 150 130 130 157
129, 100 _ — 96.2
iye 110 110 85 178
13304 125 125 110 128
5cq 125 —_ — 287
30 100 — . 171
143, o5 0 50 88,4
144, % — — 59.4
144y, %0 7 . 87.2
1454 80 65 50 78.2
Yoy £0 — 80 70.4
147Sm 50 95 £0 65.8
H4%m 65 3 60 52.4
Plsp 65 62 36.3
1535, 100 35 90 129
1555, 100 — — 129
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’ Table 4.2.2 Level Spacing (eV)
muclide | T | 2I+1 Present Work Benzi 15)116)| o s ontD) 118)
lst & Ref & |cook fusgrove
guess final value effo & Roos
90 + 850
25t | 0 1 | 4000 12000 —_— 500 10000 10900
93 5+
W2 |2 6 | 150 200 — 500 100 %50
95, 5+ 100 (B20,21eV)
o | 3 6 | 100 |35 (w0 omoy)| 9492 200 150 82.2
97, | 5+ 120 (F>0.1MeV)
22| 2 6 | 120 1144.8(E<0.1Mev) 7494 240 150 91.2
99 9+
ip o — .
ale |3 |2 26 26 o4 19 2%.6
1iiﬁu %* 6 15 15 17.00 14 26 1%.8
107 + | f250(Z=0.21V) e
R | © 1| 250 | | 2ae(nen  avav)| 229°0 630 00 264
03 | £ 2 | 10.3 30,9 32,95 26 35 27.%
45 2
104 + 78
aafu | o 1| om0 942.5 662.4 T4 600 784
105 1271 & 1111 11.1 9.551 15 14 12.8
; 46 2
? 122Ru ot 1l 250 1000 _ —_ — 1510
107 5t 34
Sopd | 3 6 10 10 — o 20 10.4
123Ag %7 2 | 19.1 19.1 18.79 16 18 11.8
127 5+
I 6 1 19 12,98 1 1 12.1
5% > 9 G 3 4
129 T+
2 - 20 27.1
|3 8 1 o1 19 7
+ .
By | 2 4 30 0 2% .76 o5 20 25.0
i 2
ha
35, | I¥1 & | 20.7 24.8 21.71 19 20 18.5
55 2
155, | I+ . - 70
2o0e | 8 66 60 o 90 508
157, | IF G 80C0 o
2405 | 5 8 | 150 1100 . oe0 1300 1930
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nuclide! I 2T 4] Present Work Benzi 2) 1}5)115) Garrison14) 118)
' lat . % Reffo . [O°% - ) Musgrove
eSS final value & Roos
lggLa %+ 8 110 110 48%,6 _430 200 257
O

1;806 ot | 1 | %000 2000 3000.0 2380 7000 %0730
1g§9r g* 6 | s3.8 83.8 11%.9 110 100 75.5
1ggma gf 8 19 40 54.3 28 40 27.9
Wee [ o] 1| 300 1000 — —_ — 98.1

2

144 . - ) 280

st | 0 1 600 600 676.8 o 500 205
1ggmd gf 8 25 o5 24.14 23 o5 24.3
1gIPm §+ 8 5.7 5.7 —_— 3.1 2.1 3,73
12;Sm gf 8 7.9 4.0 6.5%8 7.5 6 3,96
tosm | I s 3.2 3.2 3.069 2.7 2.2 1.67
12;Sm %” 6 1.3 1.7 — 1.3 0.75 0.199
Dhhu | 27| 6 1.3 f'gggzg'iﬁigg 0.9985 1.00 0.7 0.915
155, + L 2.5 L _

e % 6 2.5 2.5 o2 1.0%

L%
[t
1
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0

Table 4.2.3 IHeutron Separation Energy Bn and §
) ] By £0 . . . B £©
Kuolide | ooy [{7iEYaY Fuelide |ty [nitiar
guess final value guess final value
Psp 5,801 {6210.92 | 186733 2% | 8.932| 570.40 | 370.40
Py 1g.228| 954.93 1905.86 | 12%cs 1 6.701 | 421.70 506.00
r(f34-56 )
£ =0.2MeV
Do | 9.156 | 734.56 | 1o8a.0 |l 0°Cs | 6.871 | 1222.51 | 1222.71
(En<D.2HeV)
881.47
o | 8.642 | ©61.47 gggzoélmev) 745 | 4,871 | 3819.72 | 28010.0
(Bp<0.1¥eV)
e | 6.641 | 459.78 w59.78 || ¥3ra | 7.851 | s00.30 | 1072
Wlpy | 9.216 | 156.16 159,16 || **ce | 4.581 | 1061.0% | 3590
397.89
102, | 6045 | zg7.89 | (B20.2MeV)|l 140 | o ouy | o3a7.52 | 2387.%2
99%,70
(Ep=<0.2MeV)
1%, | 7.0071  40.982 123.0 YWya | 7.561 1 795.77 | 795.77
104e. 5,901 | 397.89 1500.0 V7o | 50881 | 181.44 | 181.44
g | 9551 1%6.77 136.77 || *Tsm | 8.141| 402.34 | 202.30
1060, 15,4411 5%0.52 2122.08 || Y%m | 7,981 125.37 | 125.37
10700 | gu203 | 1%6.42 136,42 || s | 8.231]  3e.07 38.197
%4.828 )
9. 5 (B, ~0.1HeV
W% | 6.824| 93534 9353 || PPme | 6.301| 24.838 g
(Bp<0.1MeV)
125 | 6,461 | 534.76 534.76 || “77ma | 6.331| 47.746| 47.746
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Level density parameters

a(Mev™) 4 (eV) 0, (e7 ) | B, (V)
Sr-90 10,552 1.960 852.9 6.127
~91 11.245 1.240 919.0 5,388
7r-93 11.381 1.200 950.6 5,313
-94 12,158 2,320 1026.0 6.416
M0~95 11.%64 1.280 969.7 5.359
~96 12.1573 2,400 1048.0 6.46%
Mo—97 12.929 1.280 1126.0 5.326
-98 13.548 2,570 1192.0 6.601
Te~99 13.341 1.290 1186.0 5.305
-100 13.971 0.0 1255.0 4,000
Ru=101 1%.,925 1.280 1263.0 5.265
-102 14.643 2,220 1%41.0 6.191
Ru~102 14,643 2,220 1341.0 6.161
-103 15,249 1.280 1411.,0 5.236
Ra-10% 14,692 0,940 1359.0 4.896
-104 15.302 0.0 1429.0 3,942
Ru-104 16.008 2,520 1495.0 6.462
-105 16.643 1.280 © 1570.0 5,200
P3-105 15.160 1.350 1430.0 5.279
~106 15.927 2.590 1516.0 6.505
Ru~106 17.084 2.530 1626.0 6. 445
-107 17.461 1.280 1678.0 5,182
P4-107 16.568 1.%50 1592.0 5.252
-108 17.010 - 2,600 1650.0 6.489
Ag=109 16.797 1.250 1644.0 5.126
~110 17.173 0.0 1697.0 3,364
1-129 15.869 1.200 1839.0 1.686%3
~130 14,991 2,0 1750.0 3.654
Xe-131 16.1%9 1.120 1899.0 4.765
~1%2 14,967 2,160 1774.0 5.796
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| a(Mev"l) 4 (Mev) Co (#e¥™%) Be (V)
Cg=1%3% 16.130 1..040 1927.0 4,668
-134 14.250 0.0 1787.0 3,619
Cgwl35 13,550 0,700 1643.0 311
-136 12.35% 0.0 1509.0 3,603
(s=~1%7 11,175 0.850 1375.0 4,445
-138 12,408 0 1533.0 3,587
Nd-143 18,195 1.180 2337,0 4,729
-144 16.167 1.540 2479.0 5,482
Ce=144 18.903 2.060 2445.,0 5,632
-145 19.726 1.170 2569.0 4,704
Nd-144 19.167 1.940 2479.0 5,482
-145 20.018 1.180 2607.0 4,714
Nd-145 16.828 1.180 2192.0 4,714
=146 17,640 2.100 231%,0 5.627
Pm-147 18,462 0.920 2438.0 4.440
-148 19.294 0.0 2565.0 2,514
Sm=147 18,179 1.220 2400.0 4,740
~148 19,004 2.140 2527.0 5.654
Sm=-149 19.848 1,220 2656.0 4,727
-150 20,655 2,210 2783.0 5.710
Sme151 21.26% 1.220 2884.0 4.71%
-152 21.%320 2.320 2911.0 5.807
Ep-15% 25.177 1,100 3460.,0 4.580
_154' 24.819 Oco 34’330\) 3- 474‘
Eu=155 24.256 0.920 3277.0 4.388
~156 23,768 23300 3,462
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5. Hesults and Remarks
The evaluated cross sections are tabulated in Appendix 2 and are
displayed in graphical form in Appendix 3. The evaluated capture cross

3
sections of Benzi et al%’3’4) and Cook5)

arc also plotted in the same graphs
for the sake of comparison. The numericel data are stored on magnetic

tape in ENDF/B formats, and the details of its content are described in
Appendix 1.

The errors in the present evaluation of toftal, elastic and inelastic
scattering cross sections are considered less than %0 ¢ except in the regiom
of low cnergy resonances. There are some Giscrepancies between the experi-
mentzl and caleulated total cross sections in = few hundred keV region for
mags numbers near 90 and 140, where fission yield is large. But, since the
discrepancy is about 30 % at most, the present results are probably
satisfactory for reactor calculaticn.

The values of the excitation cross sections for individual nuclear
levels are nest unreliable. However, for reactor application, the inelastic
total crosc section is usuelly more important than the nrecise feature of
the partial excitation c¢ross section. The inelastic total cross section
ig caleculated with fair accuracy providsd that the first few nuclear levels
are known.

The angular distributions of elestic scattering were also predicted
well by the present optical model &s illustrated in Section 3. Therefore,
the accuracy of the transport cross. section is also considercd as satisfactory.

Ag for the capture cross sections the accuracy of the present results
is more difficult to assess. Intercomparison of evaluated data shows that,
for nuclides for Which even a single measurement exists, there is no large
disagreement among the evaluated dsta in the energy range from a Tew keV
to & few hundred keV. This is nobt the case for the rescnance energy region
and the high energy region where the competition with inelastic scattering
comes in. In these energy regicns, the disagreecment is large.

For nuclides whose experimental data do not exist, the disagreement

among the evaluated capture cross sections is often very large. Typical

& M } 20
examples of these nueclides ars JOSr, 932r, 1ClRu, 1O6Ru, lCSPd, 1OTPd, lajI9
135, 144, i N - N ;

Cs, and Ce. In extreme case the disagreement amcunts to a factor of

2 t0 5 in the energy range from a few keV to 1 MeV, although the present
results arce generally in closer agreement with the data of Benzi ot all
than thozs of Cook.

Main efforts of future cvaluation work will be directed tc reduce the

uncertainty in the evaluated capture cross sections. There are also several
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points which need improvement in the present method of calculaticn., A
provisional scope of future work will he as follows.
(1) Resonance Bnergy Region:
 In the present evaluation, the statistical calculation was simply
extrapolated down %o 100 eV according to the regquirement from reactor
vhysicists., This may be a reasonzble method to calculate the cross
sections for lumped fission product regarded as a statistical assembly.
But, the cross sections of individual nuclidcs are naturally in significant
error. In the next step of evalustion, fthe experimental data, including
the data for resonance integrals, will be studied more extensively in
this encrgy range to minimize the uncertainiy in the evaluated cross
sections,
(2) Intermediste Energy Range:
In the present calculation, the statistical fluctuation of neutron
width was ignored. Also, the variations of neutron strength functions
versus mass number were taken into account only in the sense of optical
model ealculetion. These simplifications may have caused Some arrors

in the results.

As for the values of parameters used in calculation, a re-investigation

w

of the systematic trends in these parameters is planned, speeificeally
in the values of average level spacing D of low energy resonances.

(%) High Bnergy Region:
The capture crose section above a few hundred keV to a few FeV is
influenced considcrably by the competition with inelastic scattering.
The nuclear level schemes of figsion product nuclei are not yet
¢stablished well. The present evaluation of level schemes is only
a tentative one, and neads & continuous e¢ffort of improvement.
In the present calculation, the direct capture process was not taken
inte account. Also, as for the energy variation off:r , the mechanism
of photon cmission from collectively excited states was not taken into
account., Although these effects are not of prime importance in reactor

applicetion, they are to be incorporated in the evaluation in next step.

Tor the future evaluation work, further measurements of cross seciions
and relevalnt parameters are very essential and aras strongly requested. In
particular, the measurements of neutron capturs cross section in the energy
range from one keV to a few tens of koV are of the greafest importance.

Measurements and evaeluation of level schemes ars also lacking, and the
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investigation of these will bring out fruitful results for the future

evaluation of the cross sections of fission product nuclides.
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Appendix I, Data Storage and Infermations to Users

16)

As mentioned in Sec. 2, we used two computer codes, BLIE3E-3 and

RACY%7) for caleulation of cross sections. Total cross sectiorn, elastice
scattering cross section, inelastic scattering cross secetion and cther
guantities obtained by using ELIESE-% were accumulated on a magnetic tape.
After that, content of the magnetic tape were transfered on ancther magnetic
tape with & format similar to the ENDF/B format, by using a progras it
On the other hand, capbture cross section obtained with RACY was prepared
on cards and transfered on a magnetic ftape with ENDF/B format, The results
in these two tapes are combined using 2 program CRECTleO) which ftrezts the
data with the ENDF/B fromat. Using this program, modification described
in Egs. (2.25) and (2.26) was carried out and final data were stored on
the magnetic tape. TIn this Appendix, contents of the magnetic tape {final
tape) obteined here are describéd in detail for the convenience of using
our evaluated data.

At the following energy points {in McV), cross eecltions are calculated.

0.0001, 0.0003, 0.001, ©0.003, 0©.01, 0.0z, 0.05,

0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7,
0.8, .9, 1.0, 1.25, 1.50, 1.75, 2.0,
2.5, 3.0, 4.0, 6.0, 8.0, 10,0, 11.0,
12.0, 15.0.

Tn addition to these pointe, some energy points are set in the finsl tape
corresponding to the threshold for excitation of the discrete levels.

Values of the cross sections at the threshold energy points were cbiained

by interpolation. Adopted interpolation scheme is linear-linear inter-
polation {scheme 2) defined in the ENDF/B format, except for the neutron
capture cross section. For the neutron capture cross section, interpolation
schems 5 (log—log) is adopted. Quantities stored in the final tape are
described below with file number (MF) and section mumber (wT).

1. Total cross section = 5,0, (P =3, MT = 1}

Values of the total cross section stored in the final tape are those
obtained by using ELIESE-% and interpolated values at the threshold
energies.

2. Elastic scattering cross section: o, (p = 3, VI = 2)

The elastic scattering cross scction is composed of the shepe elastic
écatﬁering eross section Geljsand the compound elastic scattefing CTOsSS
sectiOﬁAael,c . Though those original values were calculated by ELIESE-3,

modification should be applied for the compeound slastic scattering cross

section as mentionsd in Section 2,
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a — g° * O.-c_Qn.,T
el ,c = el,c O-c 4 t (4&.1) :
’
wherege = 1is original value of the compound elastic scattering cross
’

section, 6 _ the cross section for compound nucleus formation, and o, the
*
radiative capturc cross section. Values of the elastic scattering cross

section stored in the final tape were obtained using the following relation,

g =0 - (Gin+ Gn,r)

where 0, is the inclastic scattering cross section modified from original

value ¢¢
1n

6, =06 x —St——aL (A.2)

%, Inelastic scattering cross section :0,, (MF = 3, MI = 4)

As deseribed in Section 2, the inelastic scattering cross section is
a aum ( Gin)) of the eross sections for excitation of discrete levels,
when the incident neutron energy By is lower than an energy Ey above which
jevels of residual nucleus are assumed to be overlapping. In the energy
region above Ey, the irelastic scattering cross scction is composed of

D) and cross section (oinw)) for excitation of the overlapping levels.

Gin(

As the incident energy By increages further, the compound elastic scattering
crogs section Gel’(ﬁecreases and is negligibly small irn the cnergy region
above an energy EU. In the caleculation with ELIESE-3, the cross scction 0,
was assumed to be o in this energy region. Further, it was assumed that
the cross section4gi}m was also negligibly emall. Thus, in the energy
region above E,, the inelastic scattering cross sectiong =~ was set cqual
to ¢, ~ ¢, . finally, which is equal to ainW). Therefore, the following

expressions may be given for the inclastic scettering cross section stored

in the finel tape,

~

N ;
7, for By = B,
Tin= o, 0+ Gin(o) for B, < B, <E_, (1.3)
o —Gn,r(:oin(o)) for B, <B, .
L

Originsl values of the cross scction ¢ (0 and g, (O were obtained using
i

BLIESE-3 and were modified as already mentioned in Scction 2.
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where o @)anﬁ.ain ©) are original valuss. The value of B, is dependent

on the knowledge for the level scheme of ecach nucleus, and is defined as
slightly larger energy than the highest energy of the discrete levels
adopted here for the nucleus. On the other hand, the energy &, is given
& or 8 MeV in this work.
4., Cross section for inelastic excitation: deic (*F = %, MD = 51 - 90

for discrete levels, MT = 31 for overlapping levels)

The cross section Tor excitation of H-th discrete level is assigned
MT = 50 + Il and the cross ssction Tor overlapping leveis T = 91, the
latter being stored on the final tape assuming it as the cross scction
for a discrete level. This means that the cross section al3§f=91 is
oi[fm . Ag described above, ¢, was set equal to o, © in the energy
region above E , andcfinw) was neglected. In fact, valuc of the cross
section Gina” is very small ag compared with the cress section aﬁn(}at

En = E_, though some cross sections ofx . Tor higher excited levels do

o7
not decrease sufficiently at B =%, .
5. Heutron capture cross seetion : Gn;, (¥ = 3, MT = 102)

Values of capture cross section stored in the finel tape are those
based on the calculation by RACY code. Interpolation scheme selected is 5
(1og-log interpolation).

6. Average cosine of the scattering angle : 4 (»® = 3%, MT = 251)
The average cosine #1 of the scattering angle for elastic scattering

cross section in laboratory system is calculated by the following expression,
u, =B / 33" - (A.4)
L 1 ot

where Bﬁ and Bg are l-gt and 2-nd order coefficients for Legendre expansion
of the differential elastic scattering croseg seetion in laboratory system
and these are cobtainsd by using BLIESE--3.

7. Coefficients for Legendre expansion of differential elastic scattering
, (ip=4, wr=2)

Scattering probability P( #C,En) for the differcntizl elasiic scatltering

cross section f

cross section is defined in ENDF/B as follows,

2T aag (E. Q.
F(u, ,E_ ) = el -, C
o 5., (B,)  d0,
[e2e) - ’
24£+1
= 9—2— F, (Bo) Py () (A.5)
1 =0
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where #¢ is the cosine of scattering angle. in the center of masg system,
By the incident neutron snergy, Je](En) the elagtic gecattering cross section
and £, thel -th coefficient for Legendre expansion of the differential-
eléstic scattering cross section in the center of mass systen.

In ELIESE -3, on the other hand, Legendre expansion is expressed as,

ol 7 .
d el (En,QC) b B?(En) f.-] (‘uc)’ (A.6)
dQq I =0
and
da (E Q) co
el n o, L_ = 3 BL(E )P (ﬂL)' (-A-’T)
d‘QL L —o | n [

Therefore, the coefficient f, (E,)is written as,

G- )
Bi (B,) (ﬂ.B)

fi (Eﬂ) - . T -
2 +1 Bl (J“,n)

Transformation matrix T for Legendre expansion coefficients from

b’
center of mass system to laboratery system is expressed as,

26+1 ! ]
T, =“—2— Sd#CP, (ﬂL)Pl Cag ) (a.9)

~ 1

with the relation between u, and uy .

ln this work, the transformotion motrix T, was obtained by usging a
progrom HﬁKEEllg), and was stored in the final tape as well as the
coefficient f, (E ).

Data for nuclides shown in Table A-1 are stored in the file with the
BYDF/R format. In Table A-2, reaction types are shown together with MF and
MT number, a section for general discription (MF=1 and MP=451
section for resonance paramcters (MF=2 and MI=151) are prenarsd alsc, but
the section for resonance parameter contains scatierimg length and spin of

the nucleus, only.

L . . ] . . e 122

The datz in the final tape were checked with codes CHECEER™ ™7,

122 - 23) . . .
SUMUP ), and SPhINTl 3 in order to check the data format and tc confirm

the consistency among the data. Graphical plots of the dats will he shown
with the code SPLINT in APPENDIX 3 and the numerical values of the data will

be presented in APPENDIX 2.
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Table A=1 HNucleus in the finel tape

No, MAT No Nucleus o HAT Wo nucleus
1 3890 POgyr 15 5431 lye
2 409% '932r 16 5533 13305
3 4205 Do 17 5535 13505
4 4297 Mo 18 5557 5
5 4399 R 19 5844 Hce
6 4401 O, 1 20 604% 14254
7 4402 102, 21 6044 L4dya
8 | 4404 10434 22 6045 145yq
9 4406 106p,, 23 6147 YT py

10 45073 10%y, 24 6247 Ylsn

11 4605 10554 25 6249 95n

12 4607 107pg 26 6251 olg,

1% 4709 109 ¢ 27 6353 105y

14 5329 129y o8 6355 o5y
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Table 4~2 Reactions in the final tape
The final tape contains MF = 1, MT = 451 {genersal discription) and

MP = 2, MT = 151 9 rescnance parameters). But MF = 2, ¥T = 151 contains

only scattering length and spin of the nucleus.

reaction e MT
total crogs section 3 1
elastic scatlering cross section 3 2
inelastic scattering cross section 3 4
lat level excitation cross section 3 51
2nd level excitation cross section 3 52
continuum level excitation cross
section % 2l
capture cross gection 3 102
3 251
differential elastic scattering
cross section 4 2

- Tl -



PARAMETERS

Appendix 2.

MEUTRON SEPARATICH ENERGY
LEVEL PARAMETER{X|=ZERC)

5. 801E

» 1-863E 0

LEVEL SPACING srvineranvrs 1.200E
LEVEL DENSITY PARAMETER .. 1.055E

1.12aE

PAIRING ENERGY sesusasnars 1.960E

NORMAL)ZATION FACTOR ...

1:240E
- B.%29F

TAMGENCY PCINT «ivuavaanes 6.377E

ADOPTED LEVELS (MEV)

ENERGYLEV)

340.81904+3
900+ 0000+3
1,0000+6
1250046
L.5000+6

Le6Tal+h
L.7300+&
1,9133486
2.0000+6
2.2315+4

2.5000+6
2.52p0+4
36000+
4400004y
§40000+&

8.0000%s
1p.0000+¢
11.0000+6
12.000C*s
15%.0000+6

1. GROUND
2. G.8315
3. 1.655%5
4. 1.8921
5 2-2068

5.3R8E

O+

a+
I
i
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TARLE a2 = 1

KUCLEUS .«

OO CMEY}

4
0% {MEY)

ol¢1/MEV) Taf,
a1i1/MEY] COM,
Q0CMEY) TG
QO(MFY)  COM»
02(1/MEV) TAG.
QO(MEV) TaG,
00LMEV? COM.

« 38~5R= 90

CROSS SECTION FOR EXCITATICN OF LEVELS

1-5T7

0.0 +0
433.528p=2
573.1590=3

1264940

1.3674+0

1377740
1.3g224q
1.2817+0
1.2284+0
1.05%39+0

B51.36A0-3
835.ph4e5a1
629 TTAQ=3
470.4870=3
29961703

2=-ND

0.0 +0
573580-3
135.8881-13
176:9020=3
1716.79%1-2

176,4720-3
174.4711-3
1a0.7670=3
112,7y00-3

T8.9305=3

3=Th

0.0 0
143.4640-3
30%.T406=3

489,5890=3
“p6.6175-1
43p,5650=3
AT5.4160-2
2a9.1830-3

4~TH

0.9 0

173.4520=3
177.03g9=3
23T4Te0=2
2584 3040-5
2712,8160-3

Tables

of

CRUSS SECTION(BARNY AND MU=BAR

Cross

Sections

ENERGY (EV}

100+ 0000*0
300.0000+0
1.0000+3
3.,0000+3
10, 000043

20.0000+3
50.0000+3
100.0000+3
200.0U00+3
300.0000+3

400,0000+3
500,0000+3
600,0000+3
TE0.00U0+3
800.QU00+3

B40.R19Ge3
900.0000+3
1.0000+6
1.2500+b
1,5000+6

l.674146
L7500+
1.9133+6
2.0000+¢
2.2315+6

24500046
2,5280+6
3.0000+6&
4.0000+6
&.0000%6

8.0000+8
10.0000+6
11,0000+6
12.0000+6
15,0000+b

— 7’ :3 —

TGTAL

24-9400%0
17,008T+¢
12,1411+
91056240
B, 6560%0

8,58108+(
8951640
8.8347+0
8.674T+Y
ERELY-3 R0

8,.0938+0
T.To80+u
7.3260+0
51961540
61628040

6.4979+y
&,3151e0
&.0348+0
S.448B1u
4,9981+0

4 THESHY
4,6510+0
4.876140
4.3g32+g
42154490

402080
4.0094+0
3.8173+0
3.7078+6
4.0878+0

4.3R43+40
%,3510+0
42270340
4.1775+)
3.5174+0

ELASTIC

2484 1560%0
16,6297+0
11,9591+0
g 7362¢0
8.6137+0

8,388140
B.4393+0
8.6236+0
8.663140
B,430240

8,0822+0
T.6aTR+0
T.314B+0
6+9506+0
£.6125+0

CYRITLENY
5.9740+0
5,1556+0
4.1ap3+0
3,6268+0

1.324540
3.2070+0
2.9603+0
2.8295%+0
2:596R+0

2326640
2,3126+0
2.073T+0
2.01lp+n
2.3864+0

2.6232+0
2.6806+0
2.6265+0
2.53834+0
2.20i2+0

INELASTIC

u.0 +
435,4260=3
815,1590=5

1.2649+(

1.26T449

L.81TT+0
L4296y
1,51I0+0
1.,5488+0
1ebLl4B+0

l,6wl3+0
1.6941+0
1,7420+0
Libgbésy
1.T211+0

1.7609+0
1.6703e0
1,6428+0
L.e356+u
1.T162+0

CAPTURE

784000073
374,0000-2
232,0000=2
120.0000=3

42,80003

22.,7000=3
12.3000=3
11.1000-3
11.6000-3
11.9p00=3

11,6000-3
11.2p00=-3
11.2000=3
11.2000=3
11,5000-3

B.5361a3
5.6800=3
4,0700-3
3.5300=3
3.5600-3

4,2852=3
4,4100-3
4.71723=3
4.92300=3
3.8251-3

2+9400-3
2,A369=3
1,6400-2
H40. 0000=§
320.0000=8

120.0000=4
80,0000
40.0UQ0=6
30, 0000=4
10.0000-6

MU-BAR

Te4T42"3
T,4bT0=3
To8639=3
T.5749=3
876303

11,7869-3
25.5592=3
56,0329=3
122,6430=3
10, 7610=3

228,3790=3
265,377T0=3
293.4850=3
314,2390=3
2E6.F4B0-3

343,0p36-3
363,3820-3
4U1.B140=-3
447 R4TD=3
A97,6630=3

457+2919-3
457,1300-3
459.5731=3
450, 87002
468,3254m3

468.3320=3
4b§,2382-3
454,3020=3
535,1120.3
869+ 6400=3

788.8700-3
als.9len=3
B852,0210=3
854.9140-3
B64.4180=3
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TABLE Az = 2
NUCLEUS .-+ a0-ZR= 93
PARAMETERS CROSS SECTION(BARNY AND MU=BAR
- . ENERGY(EV) TOTAL ELAsTIC INELASTIC  CAPTURE MU=BAR
NEUTRCN SEFARATICN ENERGY 812282 DO(MEV)
.. . LEVEL PARAMETER(X[-ZERQ) + 1-910F 02 100:0000%¢  22+5am9%C  13+0789%0 9470040 7+2406=3
LEVEL SPACING sovensrn: 3.D000E 0Z2{MFY) 300.0000+0 15.5891+0 11.2091+0 4.2800+0 T.2532-3
- _WEVEL DENSITY PARAMETER .. 0l¢1sMEV) TaG, 1.pov0+2  11.3939+0 9.5339+0 1.8600+0 T433959+3
- 01 (1/MEVE Com. 3,0000+3 3,41190 B.40laen 1.0100+0 7.7508=3
___PALRING ENERGY sesrnssenss 00(MEV)  TAG, lo.poog+2 8.4933%0 7.3803*0 513.0000-3  l0.1213-3
00(MEV)  COM«
- . NORMALIZATION FACTOR aenun 02¢1/MEVY TAG. 20,0000«2 B.3969+0 B, 096%9+0 306.0000=3 14.B672-3
TANGENCY POINT tvveuvunvas 00¢MEY)  TaAG, 30.000002 8.63T4+0 8.4964+0 141.,0000=3  33.T326~3
00{MEV}  COM. 100,0000+3 51954840 B.BTIZ+0 B1.6000-3  T1.08486=3
200, 0000+2 9.0594+0 9.0033%0 56,1000=3 $44,9750-3
269.8960+3 B.8909+0 B.8393+0 0.0 +0  51,0661=3 190.8046-3
. 3¢0,000043 B,8182+0 8.6195¢0 149.3T60-3  49,4000-3 209.9710-3
572+ 400,0000+3 B A512+0 T.8a50+0 558.5970-3. 47.6000-3 @72.0020=3
a2 500+0000%2 B 0506%0 7+2829%0 T19+8390«3  &7°9000-3 318:6070-3
172+ 600, 0Q00+3 T.6561¢y 6.08831sq T64,2100-3  43.8000=3 352.0650-3
;g: 70000002 T+2829%0 &r4699%0 TE3I*ZT00-3  49:TDQ0-3 373+7250-3
172+ 800°0000+2 6-9371%0 6*1397%0  Tae+6g20-3  307T000-3 392.0820-3
Lr2e 900, 0000+2 6. 6200+0 5,8412+p0 T726,9600~3  51,9000-3 #02,9210-3
542% 957+2710%3 6raseaty 516308%0 720+9610=3  52v5573-3  #07-0056=3
1s24 1.0000+6 6:33par0 5.5611sn Tl6.9920=3  53.2000-3 41p.0520-3
éf%* - 142500% 5 TLTTY0 4+9330%0  T27+1360-3  57+6000-3 #le+B470=3
12
Lra+ leaapste 5¢3499°0 4:5122%0 TT6+4020=3  61+3002-3 4l6-0615=3
3s24 L,aebT+é 5.2991+g 4.48583an Tg3.1790-2 - 61.78a7-3 415.9532.3
B 1+5000%8 5°2349%0 4+3g07%0 791+T490=3  £2+4000=3 415+8160-3
16699+ 4.976340 3,9390+0 F74.9380-3  62.4000-3 426.2178=3
_ 1.7500+% 4.B588+0 3.7308+0 1.9612+0  62.4Q00=3 431.1200-3
o 1,9307+6 £.6377+0 3.3991+n 1.175%40  62.6207-3 434.9310«3
2,000046 4.5546+0 32720+ 1,2193+0  62.7000-3 43p.3920-3
2.01464+6 4,542240 2.2557+0 1,2236+0  62,8753-3 436.2855.3
2.2046+¢ 4.3p2lep 3.08ép40 1.2724+0  65:0861-3 @34.9013.3
_ 2,4796+6 4,1505+0 2.7397+0 1.3827+0 68.0838~3 932.8986-3
2,594846 &.1377%0 2.7229+0 1,34p640  £5.2052=3 432.788l-3
— Z.5000+6 4,1333+0 2.7171e0 1,3475+0  &3.3000=3 932.7500-3
2.6337+6 4.0656+0 2.6211+0 1,3928+0  51.7035=3 &3§.3164-3
I Z,p031+5 3,9798+0 2,8917+p 1.4507+0 3g.9p33-3  445,3109-3
R 24830446 3,965540 2.4T03+%0 1+8601+0  35+1114=3 446455093
3,0000+6 3.8798+D 2.3330+0 1,5187«0 2%,7000-3 &53,6370=3
. 4.0000+6 3,7134+0 2.4920+0 1,6179+0 3,4800-3 510.4980=3
6,0000+6 #0777+ 2.3790+0 1,6978+0 910.0000=6 644.2520-3
T 8.0000+% 4,374840 2.6094+0 1.76%1+g 320.0000=6 T86.2910-3
10.0000+% 8,3763+0 2.6980+0 1,6782+0 140.0000=6 B837.9100-3
11,0000+& 4.3227¢0 2.6591+0 1.6635¢0 100.0000-6 B531.7300-3
12,0000+ 44258340 2.5852%0 1.6729+0  70.0000+6 B60.4150-3
15.0000+6 4,038+0 2,2781+0 1.T602+0  30.0000-6 B867.6800=3
I CROSS SECTION FOR EXCITATIGN OF LEVELS
___ENERGY{(EV)_ _1-5T 2-ND 3=TH G=TH 5=TH 6=TH T=TH &=TH 9=TH
269.8960+3 0«0 +D
300.0000+3  149.3760-3
 #00.0000+3  $5813970-3
500.0000*3 Tig.a3qp=1
600.0000+3  Té4:2100=3
700:0000+3  T63.2700=3
800.0000+3 7TA6.6820=3
_.900,0000+3  726.9600=3
§%1.27110+3 T11.4779-3 0.0 +0
o 1:00D0+6  B99:9270=3 16456533
1.250046 §2545540=3 10l,5820-3
1.450%4+6 S58R8.0715=3 117.8320-3 0.0 +0
. l.spb7eE . 582.85996~3 120.0743-3 32.9918=3 0.0 +0
1.5000%6 576:3540=3 122,9120=3 T4.To63=3 17.7362=3
1,6699+6 435.6160-3 112.0%71«3 211,0830-3  93,9411-3 8.0 +0
1,7500+6 #42.8%30«% 106.912p=3 27%.2800-3  129,855¢=3  lo6,3070-3
1,9307+6 384.8712-3 102,0B46=3 284,3659-3 145,5270=3 248,8770-3 0.0 +0
2.0000+6 3A841770-3 1Q0.2340-3 2ZA7.8490=3 151,3350-3 203.5320-3 R, 36223
2.8106+5 3a%:9%00-3  99.8731-3 237,11p5.3 151,2275-3 3pd.é499=3 3.4g60=3 0.0 +n
2,2046+6 337,0035+5 95,1820=3 277.5117-3 14T7.23p8~3 319,l§09-3  21.%946=3 60.6325-1 0.0 +0
2.8796+6  295,1215-3  Ae.3943-3 2§3,6235-3 1al 44nle3  3ag,2psl-3  3a,.Bes5-3 lag.éa2e-d 23,2572 0.0 +0
2.4948+8 292.31lp7-2 AB.0200=3 267.8572=3 14l,129p-3 34l.3e4l=3 39.824l=3 153,3254=3 24,53%%=3 957,2939=8
2.5000+6 292.0140=3  87.2909-3 26%,5930=3 1al,0loo=3 341,7p40-3 4g.1586=3 154,9970-2  24.9778-2 1,2873=3
2633246 272.0611e3 R3.96%4=3 253,7095-3 136.66R9=-3 330.9340-3 3g.6ply=2 1%55,5153-12 2g,4398=3 T.12g1-3
2.8031+5 246.6308=3 T8.9576=3 282,38T3=3 131,1246=3 317.1309-3  38.8923-3 136.1760-3  28,3031=3  14.5T43-3
2,8300+6 242,54484=1 78.1832-3 2a0,567T9-3 130,2337-3 3l4,9128-3 3m,7182-3 15p.2p21-3  24,6026=3 15,770%-3
3.0000%6 217.l1s4p-3  73,153a-3 229,2590-3 124,6940-3 301,1260-3  3p.0695-3 156.9420-3  3u,4637-3  23.2073-3
4.0000+6 17B.2270%3  52.0741-3 176,1230~3 101,4130-3 240,1190+3  37,8778=3 l142.2210=3  32,9322-3  27.9783-3
£.0000+6 ~ T6.Z4m4e3  33.79a3-3 117,7820-3  69.8893-3 175.0900-3  3.9491-3 111.3429-3  30.0412-3 29,0292=3
8000046
10.0000+6
11,0000+6
1Z.0000+6
15.0000+6
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TABLE A2 = 3

NUCLEUS .+ a2=MO~- 95

PARAMETERS CROSS SECTIONCBARN) AND hU=HAR
ENERGY ¢EV) TaTAL ELASTIC INELASTIC  CAPTURE MU-BAR
MEUTRON SEPARATIGN ENERGY 9.156F DOCMEV}

LEVEL PARAMETER{XI1-2ERU) - Tr3as8E 02 ABOVE D»2MEV 100+0000%0  2}°3256%0  10+02586%C 11+ 3000%0 T+£930"3
1.019E 03 BELOW 0,2MEV 300.0000+0  14.8553+D 9.285%4n 5.5700+0 T.1234-3
LEVEL SPACING ,....iesvavs 1.000E DZ2(MEV} ABOVE 0.2MEV 1,000043  10.9768+0 8, 386840 Z.5500+0 T.2882=3
1.387E 02 BELOW 0.2MEV 3.0000+3 9.1776+0 71717640 1-2600+0 1.9706=3
LEVEL DENSITY PARAMETER +. 1.13TE 0lCUL/MEVY Tag. 10.0090+3 8441324y T,5962+0 817.0000-3  11.3740<)

1.215E OLCL/MEV) COM-
PAIRING ENEREY wsiaps.vevs 1.2BDE OOCMEVY  TAG. 20.00004+3 B.8011+0 T.8811+0 520,0000=3 17,3796=3
Z.400E ODCMEV)  COM. 50.0000+3 8.7511+0 8449140 257.,0000=3  40,2900-3
NORMAL1ZATION FACTOR revvr F.69TE 02(L/MEV) TaG. 100.0000+3 §.1327+0 896270 170,0000-2  B2.2583.3
TANGENCY PCIMT ssiens--ese 5.339F Q0CMEVS TAG. 200.0000+3 9.2534% F.133a+0 120.0000=3 160:7560-2
6eupdE DOCMEVS  COM- 206+1050%3 9+2380°0 9:1198+0 0:0  *U lipel4ga=3 Llo3.a547=3
: 300.0000+3 94000840 8.3368+0 546.6960-3  97.3000-3 237.7200-3
ADOPTED LEVELS {MEV) 400.00090+3 B+625140 7.7491+0 T8#,3200-3  91.7000=3 297.8lal=3
540, 0000+3 8,2230+0 T,2897¢0 838,8830-3  92.4000-3 340.8020=-3
I, GROUND 5474 600,0000+3 T.8256+0 £,9009+0 429.5230-3  95.7000-3 3Tl.2990=3
2 0+2039% s+ Tab-6000%2 Tra528%0 6:5537°0 B0« %600=3  98+6000-3  342+3420-3

3. 0.T6543 T
4 0rT86E 172+ T73:9610%3 T+1972%0 6+2702*0 831:5070-3 95 Q#34=3 406793043
5. 0.82065 372+ To4, 547042 7.1260%0 G.19l2en B%).6550=3  g#.1352.3 #4lp.9352.3
6 ‘Qro8TR 9/2% 400+ 0000%2 T+1pT2%Q 6'17D3%n 842:9720-3  93+9Q00-3 411+9960=3
Ta 1l.0391 147+ 829.3630+3 74013840 6.0020+0 922,11up=3  59.7817.3 #21,aasl.3
g 1-059 S572% - %00~ 0000%3 6+7895%0 Sr5953%y 1:1131%¢  @1-1000-3 A44:3160-3
% 1.0741 747+ .

10+ 1+2225 5/2% 957 8o 30*3 5'6211%0 57316240 1+2340%0  T0*8921-3 450+2521-3
i, * 1,slg 172« 1.oc00+s 6, 49EB0 5.111l4+q 1,3225¢0  64,6000-3 #71.8570.3
12+ 1+37s 3z 1+050l%s +3138%0 4'9311%g 143835%0  58°8739=3 481:2784-3
13, 1,433 547+ 1.070848 5,3237+0 4,8585+0 1.4085¢0  56.192421 4g5.0579-3

l-0855%e 512358%0 4 8033*%0 leazr2*g $5:2870=3 #87°§25%3

1.2355+46 5.9125+0 4,2572+0 1,6120+0  #3.248323 51611313
1.2500+6 3. 8764%0 44204140 1.6300+0  &2.3000-3 515-2&20-:
1,323948 5,720T+p 4,03%640 1,4539:; -4l,0975.3 523, 179p-3
1,3906+6 5,5973+0 3.88l6+0 1.6T55+0  #0.0957=3 527.0930-3
1.4482+5 5:482940 3. 749440 1.6942+0  39.2B70-3 530.4730=3

1.5000+4 5.3501+0 3.6306+0 1.7109¢0  33.6060=3 3533.5120~3
1.5563+6 3.2908+0 3.5336+0 1,7228+0  34.4320=3 534.0827-3
1,7500+6 4,9839+0 3196240 1,7637+0 24.0000+3 334.044g-2
2.0000+6 4,6670+0 2.8363640 1,T869+0  16.6000-3 531,2950.3
2.5000+5 4.209%+0 24437240 1.7809¢0  11.4000=3 315.59G0-3

3.0000+6 3.9222%0 2:1581+0 1.7551+0 9.0700=3 509.5180-3
4,0000+6 2. T1g8+0 1.99T1+0 1.715%+0 5.T800=3 537.30i0=3
&.0000+6 4,0673+0 2.3a80+0 1.7469+0 2,330+ 655.6640=3
B5.0000+6 4.3636+0 2.3972+0 1.7673+0 8T70.8000-6 T84,1240-3
10.0000+6 4.3950+0 2.70T1+0 1.6a76+0 3T0.00C0-6 E36.2050-3

11.0000+& 2.3612%0 267930 1+6817+0 260.0000=6 B51.2080-3

12.0000+4 % 316440 2.616140 1.7001+0 190.0000=5 880.5320-3
13,0000+4 s, 114740 2,329%4n 1.7453+0  80.0000=6 869.7630-3

CROSS SECTION FOR EXCITATICH QF LEVELS

ENERGY (EV) 1-5T 2=ND “3=7H o w=TH 5=TH 6~TH T=TH a-TH 9=TH

206.1050+3 0.0 +0
300.0000+3 5%6.6960=3
400.0000+3 T4 3200=-3
300:0000+3  83x. 88393
600,0000+)  829,5230=3

FOU 0000+ B00.AED0=3

T73:9610+3 T66.T930=3 0.0 +0

T34.5470+3 Te?.4222-3 6T.83TQ=3 0.0 +0

B00:0000+3  154-9408-2 85.8062=3 2.2253-3

B29:36230+3 T13.8712=3 16%9.4%a9-2 16+ 1a55=3 0.0 ¢

900.0000+Y 618.0740-3 37T0.6840=3  #5,T6aT=3  77,5449-3
957863043 5%1.474%=3 437,3Teb=3 66,1899-3 127.5903~3 2.0 «a
1.0000+6 505.1570-3 483.9&00-3 Ta.143Z-3 163,9990-2 89.2790-2
1.050l+6 #a7.313g=1 366.29T9-3  TR.8319=3 1lha,9691-3 128,3628=3 0.0 *Q
1.0708+6 452.1288~3 #34,4183-3  79.1062=3 170.8793-3 La4,08135-3 4.2523=3 0.0 4

1.0895+6 540.6060-3 452,4390=3  T4,3143-31 172,37e3=3 153,9389-3 7.%790-3  13,326p-% 0.0 +0

1.235%+6  327.3860=3 J03,6T733a3 ml,3%99-3 1a7,06T5=3 2T2.870%=3 39.1922-3  las,2987-3 1aT,6p43-3 0.0 +D
1.2500+6 316.3920=3 387.9A40=3  B1,5579-3 1gs.49p0=3 285,1910=3  42.2a25-3 156.9780~3 1p1,9820=3  19.1926=3
1.323gr5 2rg+05%9=3 3a3.30lo=3  te:8128-% 176.9350-3 Za7.0690-3  44.9253-3 lee.seld.n 17¢,2500=3  46.5278=3
1,3906+¢ 264,3B76~3 341,02%9-3  72,5306=3 Lp6,5169.3 289, 6568-3  46,9989-3 175.78p4-3 195.0237-3  79.313%-3

1.4482.6 283,0773=3  321,Thoe-Jd 68,8327=3 157,5130=3 291 ,8958-3 43,2383-3 1p3,4526-7 2¢8,3%90-3 107,6353.3
1.5000+8 223.9210=3 J04.4940e3  65,5077e3 149,8190=3 293,9090=3  45,7947=3 130,4080-3 720.7290~-3 133.0940-3
1.5563+6 213%,3306=3 293,3331=3 §3.2673-3 183,8078=3 288.Tas2e3 48.8656=3 Lla%,Bpe9-3 @€18,2201=3 134&,1270-3
1.750046 176:9360=3 254.9780=2  #8.5641=% 132.7ago-3 271.0080=2  #5,4725-3 170.3500-3 209.5980=3 lag.5430-3
2.0000+6 132.7500-3 229.2700-3 51.2625=3 109.8580-3 251.4480-3  #3.3592=3 154.5350=3 195.9860-3 139.9670-2

2.5000+6 132.9630-3 208.3740=3  99.6806-1 1o2,4070-3 223,0960-3  43,1531-3 1al,9350-3 l4l.6580=-3 137,7460-3
3.0000+6 115.6880-1 1RE.A290-3  &7,6859=3  94.5271-3 198,1180-3  #2.906%=3 133.6890-3 162.8530-3 124,6100=2
£.0000+6  R5.4B78%3 150,4AB0-3 39.6870e3  79,51aT«3 162,1890=3  37,9969=3 1l4.1550-3 143.3800-3 11p,524043
& 0000%6 . Sh.8646-3 1pb.lRgo=2 27,98233 55, 76743 122,4p50-3 27.6617-3 §?.0p80=3 1o5.1860=3  §1.5537=3
8,0000+6
10.¢000%6
11.0000+6

12.0000+6
15.00004+6

J— 7 ,4 —




PARAHMFTERS

LEVEL sSPAC

LEYEL DENS

PALRING ENEREY +vrvrens

TAMGENCY

ADOPTED LE

ERERGY{EV)

485.5010+3
500.0000+3
600,0000+3
E65,0%80+3
686:56T70+3

T00+0000+3
T26.47T0+2
T22.5580+2
200-0000+3
B9T.2380+3

00,0000+
1.0000+6
1.0353+p
1.ipan+p
1.1283+6

1.2500+6
1,2520+8
1.2979+6
1,424248
1.4523%

1.500046
1.5314+¢
1.5611+6
11,7500+
2.00004&
2.50004+6

3.0000+6
4,0000+6

JAERI-M 5752

NUCLEUS .»« a2-M0~ 97

CRUSS SECTIONCBARNY AND Myu=haR

ENERGY (EW3 TOTAL ELASTIC INELASTIC
NEUTRUN SEPARATICN ENERGY B.A42E QUIMEV)
LEVEL PARAYETER(XI=ZERU) - H-815% 02 ABOVE e IMEY 1yo- gani+e 200 3219%0 g-0219+q
1.064E 03 BELGW O, 1% v $1.091040  ph.2072+0 9.0203+0
6 L iueiyenneey 1.200E DZEMEVY  AROVE 0.1MEV 300.2000+0  16.2833+0 B.563340
1.408E 02 BELGW O.1%EV 1.0000+3  LU.b1B6+U TeBBHG+O
ITY PARAMETER .. 1.793F Gi¢1/MEV) Tac. 3.00603 B.9706+0 7.3907+0
1-335F DL{1/MEV) COM- .
ver Le2HOE QUCMEV)  TAG. 10.0000+2 8, 33ThRen T.5316e0
2.5TOE QU(MEYY  Com, 20.0000+3 §.397R+{ T, 88380
NORMALIZATION FACTOR +..v. 1.176F 03C1/MEY) TAG. 50.00U0+3 4.8384+¢ £,2955+40
QINT -, 00LMEYY  TAG. 100.0000+3 G.2624%y 9.1224+0
: OUMEV}Y . 200-0000+3 $:3823%0 9:278370
300.,0000+3 §.1202+0 91024640
YELS  (MEY) 400,0000+3 8.7439+y 8.6436+0
485,9010+3 B.4D]13+0 8,30634+0 0.0 +0
1. GRAUNG 542+ 500.0000+3 Ra3e51+y B.2052+40 44, TeZ0=3
24 02809 g+ &000000*3 T*9575%0 Tragestno 27546170=3
a, 0«65R2 15
4 CehT9e 1r2+ 6650840%3 tr12p0% 7:0596%0 5T2+424pa3
5, 0.Tl90 5474 ERb, 66703 7.eulpey 6.91730 637.9310.3
6 0-7211 37 TORGOoOt: Fe5924%0 6-8295%n  6T8r3540=3
7. 0.8588 1774 T26,477043 70502640 6.60lgeny 820, 8850-3
81 lip24a Ti2* T28-53980%2 Traghe™y 6-5835%)  E32-3040-3
9. 1.0928 352+ -
ige 10117 9/2*% 800-0000*3 7-2532% 549660%0 1e2132%y
I, 1,268 Ti? B97.2340+3 b.g4a4ty 5,443p4g 1,44p2e0
12+ 1+2845 a2t 00000073 £49403%0 54289%0 1+44p5%0
13, 1.4095 11,2+ 1,0000+8 66523+ 5.0760+0 1,5123+0
ige 1:4373 11s2= 116353% 67568640 4+971p% 10933170
1%, l.s51sg G2
141y40*h 6+3938%0 4+7e56%n 1r5738%q
1.1283%¢ #:3333%0 4.6926+0 1.5483+0
1.7500+6 6.0307+0 4.3257+0 1.660T+0
1.2820+8 5,9603+0 £.2538+0 1.6699+0
1,2979.5 S.oeedey 4, 21g3ey logTa5eg
1.6242% 5:68D4YE 3.933p%0 1.7105%0
1,.4923+p 5. 673+ 3,870+ 1,719049
1.500040 5,5278C 3.7620¢0 1.732840
1,5314+6 5:476640 3.7062+0 1.73%36¢0
1,56114p 7.42p24p 3065340 1. 7860+0
1.7560%6 5.1199*y 3.312740 2,7872%0
2.0000+6 e TETHYQ 2.9601+0 l.gl35+p
2,32000+6 4.291%+0 2. 467840 l.8156+g
3.0000¢6 3.9689+0 2.1639+0 1.7980+0
4, 000048 I T240e0 1.931p+p 1,7883+0
£,0000+8 4.055640 2.2017+0 1.B52540
8. 0000+8 a,2542+ 2.5p8144n 1.7712840
10.0000+8 &.4176+0 2.7T147+0 1.7027+0
11,0000+ 416065+ 2.6599+0 1, 706%+0
12, pooo+e 4. 3579+ 2849740 1.7338+0
15.0u00+6 4.1908+0 2.38330 1.8070+0
CROSS SECTION FOR EXCITATICN OF LEVELS
1-57Y 2=ND 3=TH 4=TH S=TH e=TH T=Tk B=TH
0.0 +0 i
44.7620+3
375.6170=1
469.6309-7 a.0 .0
S00-BBAR=3  92,8799-3 0.0 +0
$20.1%60-3  150.0700~3 A.llgt-
49A.628%=3 225.0603-2  23,9696-3 e+
496:9044=3  231.0675=3  75,2394=3 5.2454-2 6.0 _+0
4%g.a510=3 A33,.2gpp-3 67.9860-3 lal.a270=3 96.2512-3
337.738%=3  509.5ATe~3 A%, TT705-3 314,6548-3 171,8550-3 0.0 eu
3%5.4270-3 51)1.75ep-3 ph.2TH4=3 31a,47a40=3 173,8000-3 7TRD.9620-6
303.3640-1  232.1610-2  84A.209% 364,1a00-3  197,1270-3  29.2209=2
291.6929=3 51a,4718-3  R4.7990-3 356.9906=3 194,5502-3  32.9926=3 0.0+
265.9413-3  47q.3479.3  pl.p546-7 343,0%48.3 lgo.86g5-3 g, 3485=3  64.375p-3 G0 40
260.8811=% ab?.5ART=3  B0.AL11=3 33p.1162-3 13T.6747=3  42.9500~3 a7.1930=3 1), 8404=3
220,5900=3  4n6.28a0-3  75,5964=3 513,434p-3 174,71p0-3  55.9T07-3 Z0l.213p-1  63,0154-3
214,3068=3 392.061%=3  74,7433=3 304.0948=3 174,5150-3  355.7269-3 Z03.2027=3 63.84769-2
211.1897=3 384.9741=3  73,5721=3 299,46aT=3 172.433B=3  55.6059~3 204.1897=3  71.6902~3
lag. 387047 373,%6%-3 AR, 23qp=3 262612323 193 g714.3  s4,6433-3  212,.04%1-3 H9.dp4T-3
130.8657=3 3lA,0248=3  £7,0819=3 754.4142=3 152.1577=3 54.,4292-3 213,T921l=-3 93,2222-2
171.4870=3 29%,Tngo=3 65.,0222=3 240,4810=3 145 92603 54.0852-3 216.762p=1 99, 8R1T=3
la-037h=3 285.77T4p=3  pe.2936-3 233,489l-3 143,3p22-3  55,7025=3 ¢12.5733-3  ¥9.74lp-3
164.7600=3 277.3192=3  53,6033=3 225,8125=3 140.9722=3  53.3500=3 20B.6050-3  99.6076=3
lad, 34903 223,549p-3  S4.2175-1 1lg2,7lap.3 125,5470-3  51.,1741-2 l1a3,.M1pp=3 98.T7597.3
l24.8000=3 1EK.5900-1 54.0615+5 163,4880-3 110.7330.3  47.7051=3 isg.211p-3  9l.2747-3
Lo, 36h0=-3 156 ,664p-3 a4, 4594-3 134 0n6g=3 o6 T543-3  83,7979-2 134,025p=3 50.1718=3
A4.3171=% 123,3%570=3 a1,3171.3  1gg,751n-3 TH.A88T=3 3. 4225-3 llp,7320-5 69.2p63=3
54,5690=3  (3.3806=3  23.2868=3  58,0493=3  43,5088=3  Z2.6885-3  61.0966=3  4l.3a60~3
5,0443=3 T.0515=3 7. 72863 6,5492-3 5.0lppe3 2,7111-3 6.9703-3 4.9694-3

6.0000+6
A«D003+6

10.0000+6
11.0000+6
12.0000+4
15.0000+¢

— 7 f; _—

CAPTURFE

11+ 30060
11-227040
5.6800+0
2.7300+0
1.%600+0

06, 000ck3
508.0000=3
243,000043
140,0000=3
106+ 00003

95.6000-3
F4.3000=-3
94.9%T1~-3
95:1500-3
5040003

87'9766-3
A%, 7887-3
84+ 5000-3
79.5707-3
T9r5181-3

691 0000=3
69, 9064-3
64 8000+3
64.0000-3
0 44T0=3

54-3704-3
57184543
44.3000-3
42.5283=3
al, gql5-3

35. 88453
3a.770%-3
33.0000=3
30.8547=3
2n.9576-3

20.0000=3
13.7000=2
F.0500=3
6.8200-3
3.9600-2

1,3000-3
400-0000-6
150.0000-6
1p0.0000-6

TR+ Q000-6

20.0000+4

F=TH

0.0 0

143, ga40=3
181,2541-3
le4,9332-2
lga,1969-3
13p.70%3-3

201,7690-3
196. 75843
192,0037-3
161.7930-2
144.,2240-3

122,8640=3
tol,8%00-3
5h:2255-3

6. 662-3

MU=BAR

6954273
T.0001-3
7.0095-3
T.2879=2
B.34g1m3

13,1226=3
21,1554=3
48.3702-3
95,3220=3
178+0900=3

241.2470~3
287.,7100-3
318,2109-3
323.2170-3
363:0730=3

286438743
394.1379.3
398+9170e3
412,7p73.3
#13+8120-3

451+0010-3
4g2,3393-3
483 T450~3
501, 0480~2
5050 4340=3

513-9450-3
517.0289-3
532.1910=-3
531,82%8-3
534,6300-3

541.0913=3
542, 52403
544,9670=3
545,0292=3
543, p678x3

S48.6520=3
545,.9160-3
534,3170=3
329, 3640-3
548.5T00-2

573.2250-3
78l.292p-2
835,2190-3
§50.3730-3
B60.49i0-

871.9250=3



JAERI-M 5752

TABLE A2 -

NUCLEUS +++ 43-TC= 99

FARANETERS CROSS SECTION(HARN) ANG MU-BAR
e ENERGYCEY) TOTAL ELASTIC INELASTIC  CAPTURE MU-pAR . .
NEUTRON SEPARATICN ENERGY 6.641F 0C(mEVY
REYEL PARAMETER({XI-2ERO) + a+398E 02 100000040  19+5741%0 64574140 134000040 682773
LEVEL SPACING exsusnvosers Z.600E O1CMEV) 300.0000+0  13.7780+0 5.5880+n 7.1500+0 6.5065=3
_LEVEL DENSITY PARAMETER .. 1.334E 01(1/MEV) TaS, 1,0000¢3  10.3363+0 6 8863+0 . 3.850040 T.3122=3
1,397 01CI/MEYY CoM. 3.0000+3 8.7985+0 6.3845+0 24410040 8.7832-3
PALRING EMERGY svsvsvserss LoZ90E OCGMEYVY  TAG: 10.0000%3 8.2a85%Q 6,5785%0 1.6700+0  le.9807=3
[ (MEY)  COMe
NQRMALIZATION FACTOR ..ves 1-186E 03(1/MEV) TAG. 20.0000+3 B, 3527+0 7.0827+0 1:2700+0  24.8291=3 -
TANGENCY POINT wvavsonuaes 5-305E OO(MEVY  Tab,. 50, 0000+3 4. 839340 8.1122+0 727.0000=3  56,2366-3
4.DA0E OOCMEV)  COM. 100.0000+3 9.2742+0 2.8342+0 440.0000=3 107.4380-3

181,94620+3 §.3202%g 8+9529%0 Q.0 +0 327.32115+3 “LleB,0T754=3
las,0a30+3 9,3226+0 8.9789+0 20.%489-3 323,1983=3 130,9907-3

ADOPTED LEVELS (MEVY
182,9150¢3  9.3652+0 B.7016+0 399.3500-3 264.1952+3 189.3553-3

1. GROUND 9r2+ 200.0000+3 3.3839+0 5.56B0+0 570.%300-3 745.0000-3 206.2350-3
2 0014051 T2t 300+ 0000%3 §°1236%0 T+89131%0 1+0675*0 183+0000=3 29146203
3 0.14263 1/2= 400,0000+3 8. 760340 7455160 1.14p2+0 165,0000-3 349.5450e3
i ;- g-%alg? ;/g’ . 500+0000%3 813791%y T:lio2*o 1:1079%0 161°0000=3 38742440-3
. + 509 -
6- 045343 5/2- 514+2870%3 832630 T 0637%0 10101970 1&0*B45Le3 391¢1505~3
T D671 540 539, 744043 B232340 6980640 1.09lp+0 16G.3797-3 398,1112.3
LY 142 600+ 00002 Br0098%0 61 TaAl*D 1+0655*0 160°DC00=3 414:5370=]
9. 3424 679342043 T47363+0 61 581a+0 1.0333+0 151.5902=3 429,7289-3
ig- gt?* _ TO-0000%3 T+6b07T*0 6 4T43%0 1:0245%*0 162+0000=-3 433+9150=2
. -
12 5/2a 73247000%3 7-5512%0 6'3623%0 170262%0 162*7015=3 439447753
i3, 12 769,360042 7435240 6243840 1,0230+0 163.412%.3 #435,3636-2
Lax 1r2- 80D+ 0000%2 7°2356°0 6*la2g*ta 1+0296%0 154*0PQO~3 85074210-3
15, 352~ 900, 0600+2 T.03é04y 5,80%1+0 1,0619+0 167.0000-3 - H64,7750-2
929+8790%3 695060 5r7177%0 1+0648%0 168+2298-3 46T+5149=3
1,0000+6 61755040 3.5126+0 1,0714+0 171.0000=3 473.9450-3
1.0142+6 ° &.TE0A+D 5,4T73+0 1,072040 171.188%«3 474.8999-3
1. 0a28+8 5,3511ep 5.30454+0 1,0746+0 172.0763.3 &77,2l4p-3
1,140846 6.4125+0 5.1631+0 1,0767+0 172.T64B=3 &75.56360-3
. 14153646 6:3813+0 5.1313+0 1,0771+0 172.9155=3 479.9362-3
1.7211248 6.2413+0 4.5BB5+0 1.079340  173.5731=3 482.1817-)
1.72223+8 &, 214340 4.9609+0 1.0797+0 173,6967=3 &82.61503
1.25p046 6. 141000 4,89234n 1,0807+0 174.0000-3 #33.69%0-2
1.5000+¢ 5.6473+0 &.1655+0 1,4p8040  75.8000-3 512.6300-3
1,7500+6 5.2349%0 3,3693+0 1,623740 41.3000«3 533,4830-3
2.0000+6 4,8517+0 3.1233+0 1.1380+0  30.3000-3 543.7800=3
2.5000+6 &, 366140 2.516440 1.8307+0  19.0000=3 530:53490-3
3,0000+6 #,014340 2.1585+n 1,842140  13.8000+3" 351,7250-2
4,0000+6  3,7373+Q 1.8951+0 1,834T+0 7.5100=3 541,1510-3
6,0000+b 6.0511+0 2.1749+0 1.B738+0 243600=3 671.45060-3
§,0000%6 44387040 Z2.5667+0 1.7796+0 630-0000-6 775,9340=3
19.0000+6 4abe25+0 2.7208+0 1,7215+0 240.0000+6 833.7420=3
11,0000+ a.,45234p 2,7180+0 1,73als¢  1p0.00p0=6 849,3710-2
12.0000+6 6. 405640 2.678940 1.7677+0 110.0000=6 B8&0,4050+3
15,0000+6 41256340 2,4315+0 1.8B228+0  30.0000=¢ 873,6820-3
CROSS SECTION FOR EXCITATICN OF LEVELS
ENERGY{EV) 1=8T 2=ND 3-TH 4aTH 5=TH 6=TH F=TH a=TH 9+TH

141:9420+3 0:0 b

144,0820+3 19.3331=3 0.0 +0

182:9150+3 369%.9836=2 2.30138-3 0.0 0
200.0000+3 524.2600-3 3.3141-3 43,3597=3
30040000+3 519.271p=3 7.3354=3 240,8060-3

400.0000+3 £4%: 83503 12.2932=3 287,0680-3

500.0000+3 80B.2340-3 17.9743=2 2§1,7180-3

514.28T0+3  T99.5777=3  18.2948-3 279.8701=3 0.0 «0

539.7480+3 T744.1538.3  1g.p6%83 275.5773=3 §18.0170-6 0.0 %0
400.0000+3 T4T.6430+=3  20,2173-3 268.7840-3 2,75a2-3  26.1001-3

6TR.3%20+3 7T02.2876=3 21,280l-3 237.9415-3 4,T6l0-3  43,0206=3 o0 ¥

700.0000+3 ER9.TH20-3  21.5728=3 234,9440-3 £.3158-3  &47.69§3=3 5.2217-3

733.T000+3 663.55%8=3  21,8800-3 246.8092-3 5+ 5540=3 47.5530-3 11,2595=3 0.0 +0

769-3600+3  635.p46%=3  22.23§0-3 Z3a.72012-3 6y 8#251-3  47,.3992.3  17.6420=3  41,2913.% 0.0 0
800.0000+3 612,0380=3  22.5878-3 £30.8050-3 ©,9151-3 a7,267i-3 23,1Zel=3 7T&.7899=3 10.0947-3

900.0000+3 526.0500=3  24.0676-3 loa.5580=3 R,51%9-3  &47,43p3a3  31.4721=3 175,3s90-3 So.%08l-3

929.8790+3 509.8842=3 26.6154=3 192.TalZe3 4,0395-2 47,9051-3 32.9239-3 lg9.le7p=3 56.8179=3 0.0 +0
1.0000+& ATL.8T90=3  25.9043=3 179,2240=3  10,2729=3 - 49,0195=3  34.3310+13 Z21.6020-3  Tl.B8606~3 £.3154-3
1.p1l42+6 #ER 143922 28.0a11-3 178.2p59-3  lp.9s87-3  49.lpdg-d 3g.60Ra~3 222.9%0p-3 72.Tg01=3 §i0695=-2
1.0838+6 H49.8T50-3  26.9459-3 173,2285-3 11.5268-3  49.9938-3  37.9676=3 229.3431-3 T6.BD64-3 9.7386=3

1.1408e6 438.5lge=3  27.6538-3 169,1499=3  12,37A3-3  50,6561-3  39.0799-3 234,9407-3 80,1681-3  17,7a28.3 -
1.1536e6 431.3810=3 27.8137-3 lan,2320e3  12,5707+3  50,8052=3  39.3304-3 236.15603  80,9251-3  13.41sB.2
1,2112+6 #lp.437i=3 28.%28T+3 lg3.112%=3 13.4311=3 sl.4744=3 40.4545=3" 241,610%-3 B4.,3222=3 lg.4542=3
1.222905 413.8709-3  Zp.6667=3 16%.3176e3 13,5973+  31.603523  4p.6718-3 24Z.6n29-1 T §4,9776=3 17.0399-3
1.2500+6 #06.2580-3  29.0103-3 161,3350-3 1a.011ge3  51.9251-3  41.2116=3 245.7840=3 86:6101+3  18.4986=3

1,%000+6 323,7680+3  28,235p=3 145,5890-3  16,21%6=3  50,0005-3  41,56l6-3 217,5%560p=3  B6,3aTé«3  23,3510-2
1.75p0e6 233,7440-3 25.63q2=3 13171,7190=3 lg,6574-3 44,0899-3 37.9540-2 145,75Tp=2  75,2225-3 25,0289=3 .
2.0000+5 169+3180+3 22.9906=3  92.7205+3  16.2T93=3  3B.3094-3  33.8019-) 124,032p-3 &2,8171-3 22.0962-3
2.5000v6 90.65%T-3 L7.61R9-3 53, Igel-3 13, a747-3  2g5.0338-2 25,6552-2  T1,77p8-%  #l,épp2-3  1lg,2egéad
3.0600+6 4T.6l92-3 12,5%90=3 a0.8621-3 10.5009=3 1§.3281-3 - 1a,1152-32  4p.2g21-3 25,3T61=3 12,%127.3

4.0000+¢6  13.6169=3 5, 56T7~3 9, 80743 4.940T=3 8,1015-3 T.7787=3 11.9688=3 8.2015=3 4,5861=3
a.guoac& L.4654-3 676,3770-6 ‘1,0819=3 639,8949-6 967,6010=6 947,28T0=6 1,2977=3 551,7Tap-6 587.15%0=6
8.0000+6 . .

1p.0000+6

11.0000+6

12.0000+6
13.0000+6




JAERI-M 5752

NUCLEUS ++. 48-HU=101

PARAME TERS CROSS SECTICN(AAKNY AND MU~BAR
ENERGY(EV) TOTAL ELASTIC INEL ASTIC  CAGTURE MU-BAR
NEUTRON SEPARATICN ENERGY 9.216F DOCMFY)
LEVEL PARAMETER(XI™ZERC) » 1-592€ 02 100-0C00%0  19-1232%0 610232%0 13+1000%0 6696973
LEVEL SPACING sroeansvaner 12500E DLMFV) 320,0000+0  13.48a3+0 6.020340 T.8600+0 6,8099-3
LEVEL DENSITY PARAMETER .. 1.392E 0l({1/MEV) Tab, 1.0000+2 10.1377+0 5, 987740 4.1500+0 T.3467=3
1.464E DIC1AMEVY Cam. 3.0000¢3 B.653340 5.9533+0 2.7000+0 9.2387-3
PAIRING ENERGY =erva-urene L1-280F DOCMFV)  Tac, 10.0000%3 $.1542%0 6.1242%0 2.0300°C 16.8695=3
2+220E QU{MFVI  COM-
NORMALT/ATION FACTGR ve Le263E N2C1/MEY) TAG. 20,0000+3 B.280OL4U 6,590140 1.6900+0  28.5021-3
TANGENCY PCINT winuvrannes 5.265E DO(MFYY  TaG, 50.0000+3 8.7827¢0 T 6T270 1.110040  £3.8B84=3
6+191E OOSMEYV)  COM» 100,0000+3 §e2113+0 8.8983+0 713.0000=3 118,%9270-3

128,3690*2 912394%0 §.6503%0 0.0 *0 585.1532-3 133.21s3=3
200.0000+2 9315450 R.3262+0 574,2160-3 &12,0000-3 222,1710-3

ADOPTED LEVELS (MEV)
300, 0000+3 9,0645+0 T.8913+0 E50,1510-3 320.00Q0=3 3U0.3%80=3

1. GROUND 5r2e 359.783043 §,0287+0 7.7987+0 926,0120=3 303,5183-3 309.3080=3
24 041271 372 314+3080%3 9-0127%¢ 7754940 961+4740-3 29673058-3 3L3+4559-3
3. 0.3067 TP+ B2R. SO0+ Ar763940 T.6147+n L.g739+Q 275.255T=3 326.5443-3
B 0+3112 LI 400+0000%3 81720970 6+B753%0 1+6466%C 199:0000-3 33166103
3. 0, 3254 147+
6 04224 3p2+ 426061803 80626370 &£r7255%0 1714640 186+ 1766-3 40T13117a3
T 0.%528 1142a 500.0000+3 A a5aeg 6a2p3A+n0 1,902%+0 158.0000-3 %32,3370-3
8 Dr54eT Tr2* 533+2730%3 4°2504%C &r178a%) 1+9266%0 labrakeb=3 465-5587-2
9. 0.6lel Ti2e 550.1600+3 a.1g22%p 6.1lalen 1,9383+0 13g,7417-3 472,2611-2
10+ 0+6TE2 3/2* - £00-0000*3 8019970 5+3219%y 1-9730%C¢  125'0000-3 492-0740-3
11. 0720 Ti2+
12 018426 Trer 622-2530%3 7-9471%G 5+B511%0 1:9763*%0 119'6850-3 4F8-3402-3
13, 0.9111 Ti?e 680.9330+3 T.T551+g S.66254+n 1.9851+g 1lg7.oglgad 5lé,agdgl
14 09282 9424 700 00O0* T EY2THG 546008%D 1+9a79*0  104-0000=-3 D207 2330=3
15, 0.93p1 Tite T27.1990+3 726093y 5.524440 1.9gal+g 1gp.aste=3 525.6242-3
16+ 1ro0it 11r2+ $00+0UT0*3 Te2a6ltg 50 3188%0 1+9739%0  $3+4000-2 540:0610=3

851,0150+3 Ti1240140 5.1345+0) 1.954640  91.,0642-3 546.3027-3
20D, 0pQ0 3 T.1000%0 5.0749+0 1.9340+0  B9.0000-3 59%2.6880-3
920,1390+2 7.086l40 5027340 1.93kbéep  87.409823 534.6501-3
937,4700+43 720001 +0 %.9865+0 1.9275+¢  B6.0995=3 554,3278-3
$47.4590+3 B.973540 4.9629+0 1.9252+40  8%.3607-3 33T.2991-3

1.0000+6 5.8335+y 4.B8386+0 1.913240  81.7000=3 562,4020-3
1.0111+6 6., 807400 @.8156+0 1,911440  80.4088=3 562.9373-3
1,p805+86 6.59144g 4,T1264n 1.9037¢0  75.0586=3 565 313p-3
1,2500+8 6:28pl9g 4,3133+p 1.873%+0  59.7000-3 578,4570-2
1,3000+6 5.T584+0 3857040 1.B686+0  48.B000=3 574.6620-3

1,7500%6 5.3600+0 3.459740 14836540 44.0000=3 574.2620-3
2,0000+5 4. 988040 3.1178+0 1.B29240  40.9000-3 569,9580-3
2,5000¢6 4,838840 2,5889+0 1,pilesy  3e.lo00-3 580,7790-3
3,0000+6 4.0572+0 2.2382+0 1.790%+0  28.5000=3 552,1380-3
4.0000+6 3.7533+0 1.9297+0 1.506140  17.5000=3 534,0300-3

6.0000+8 4.0460+0 2+1562+0 1.8852+0 5.3900-3 66T.7400-2
8.G000*s 40339440 2,5505+0 1.7BT4+0 1,6600=23 TTe.1640-3

lo.ooo0+6 4460049 2,T24q+n 1.74826+0 5Q0.0000-6 A32.02T0-3
11.0000+6 Q. 4982+ 2.7342+n 1,7637T+y  320.0000=6 448.6230-3
12.0000+8 4.5083+0 2.TOLT+0 1.8013+0 220.0000-6 B8860U.2280=3

15.0000+6 4.3079+0 2.4752+0 1.8327+0 60,0000  875.,2730-2

CROSS SECTION FUR EXCITATICN OF LEVELS

EMERGY (EV) 1=5T 2=ND 3=TH 4=TH 5=TH g=TH T=Tk 8-TH 5=TH

128.3690+3 0.0 +0

200.000043  3T4.2lénw?

300.0000+2 B850.1310=3

309.763043  §%15.2630=3 0.0 +0

314.3080+3 §7B.3372-3  73.8l43a3 0.0 +n

328.6500%3 806.4615-1  98.9616=3  6#.0780-3 6.0 Yo

400-0000+3 697.8570-3 #72,5120-3 456.7590-3  eg,3325.3

426.6150%3 630.3374=3 511,4113=3 483,4563=3  80.0938-3 0.0 +0

500.0000+3 519,8840-3 617.8240=3 534.6230=3 139.7pl0«3 111,4250-3

%33,27350+3 4g6.0703=3 6n7.7al2-3  =39.04s3-3 11p,7589=3 135.5733-3 0.0 0

550.1400°3 465.9193=3 £02.6903-3 334.2180=3 111.7647-3 153.8515=3  l0.%0&=3 0.0  *0

600-0000+3 417.28g0=3 5a7.641ae3 577.8560-3 112.760p=3 lgb,p4lo=-3  43.34l6-3 93.1225=3

622.2530+3  394.7046=3 5h%,8136=3 510.5468=3 111,3000-3 199,4373-3 47,0aT1-3 121.9113-3 0.0 +0
$80.9330%3 343.4510~3 504.6191=3 464.919-3 137.4500-3 208.3930=3  56,9112-3 197.8252-3 81l.2pl2-3 0.0 0
700.0000+3 333.8210-3  3g5.0600-3 459.093¢-3 1ge,194p-3 211,3030-3 b0, 1033-3 222,8¢20-3 1y7.6920-3 11,8611.3
727.1900%3  316.10%T=3 459.7206-3 A7A«2616=3 102,9563-3 206,9384-3  52,9914=3 230,3340-3 129.1577=3  29.3140=3
500.0000+3 269-T9%0-3 35l.gsan-3 I65.8010-3  94,7779-3 l95.23e0-3  Ta.7752-3 25l.4p1p-3 ly.6390-3  73,1758.2
551.0150+3 248.85710-% 2199.0751=3 300.4p&82-3  89.76Rla3 184.0798-3  72.T993-3 247.4p9p-% 197.0241-2  BE,RE95-3
900.0000+3 228.8200-3 32T.4910=3 313.1810-3 85447523 L77,2880-3  7a.T113-3 223.5700-3 206.9960-3 103.97390-3
920.1990¢3 222,524p=3 315,3p74-3 3pl.g21743  g4,07lg=3 173.6302-3 Ta.2110=3 237,7pla-3 204,2457-3 lg5.7179-3

937.4700%3 217.1421-3 305%.0382-3 293.1496=3 B2.8997+3 170.5%026-3 77.7TB32r3 232.6a427=3 201.4%41«3 10T.2048=3
947.4690+3 21a.029a=3 290,06n6=3 2r.p710-% 42,2212.3 leg.eglp-3 77.5356-3 229,7793-3 200.93%76=3 log.obb6-3
1.0000+6 197.6580-3 Z&T.%650=3 761,3900-%  Tu.853-3 159,1730-3  75.2345-3 214.51gn-3 143.3R00-3 112.5460-3
1401114 145.6420=3 Z&3.9485=3 290.len4=-2 Thel661=3 157.3216=3 I5.6234=3 212.,1413-3 191,5a03-3 112,3510-3
1. penses Lre.6696-7 247.g3gia3 243.53339-3  To.oeasead 15l,7alg.d  72,9042-2 2pd,seel-3 ly3 572023 131, 296423

1,2500%5  152.3390-3 1A6.0270-3 188,8320-3  b7,6156—3 128.6070-3  $2.4706-2 leu,989p-3 12.8460=3  107.2500-3
1. 5a00+s 1#n.7Paen—3 157.33%5-3 154,5%7p~3  Su.%0s5-3 Mp.pyen-3  47.707e-3 l¥e.5elp-3 134, 3050+3  §7.0535-3
1.75%00+6 114-6600-3 1a432.3010-3 139.3210-3 55.0600-3 100.3620-3 40.3680=3% LZs.861n-3% 124.3630=3 B9.1008~3
2,0000+6 104+2670-3 134.0750=3 127,3500-% 51.0942=3 92.5040-3 I5.6337T=3 120.974p=3 117.1550-3 B2.7120=3
2.5000+6  A9.8L45-3 113.6300-3 low.0700~7  42.3994-3  77.9851-3  32.0504-3 156,3310-7 lu2.eghoe3 71813423

3.0000%6 £5.9061-3 9. 2355-23 83.5668=3 36.2Ta4=3 62.5421-3 2g8.0022-3 BE.0319-3 B&.6205-3 59,0973
4.0000¢6  33.4878=3  45.0974-3  43.1378.%  17,3178.3  32.a4p9-7  lo.hoph-3 45,2n97a7 44.9375-3  32.1751.3
6.000046 3.2593-3 435101-3 4.2162=3 1.7597=3 3,22%7-2 3.9189=3 4.8720-% 4L bpLE=3 3£2070-3
8.00D0+E

10.0000+8

11.000C0+6

12.0000+6
15-7000+6

__.7 7 —



; JAERTI-M 5752

TARLE A2 = 7

NUCLEUS +.r 44-Riy=-102

PARAMETERS CROS5 SECT [ON(BARNY AND MU-BAR
ENERGYLEV) TOTAL ELASTIC INELASTIC  CAPTURE Mu—gaR
NEUTRON SEFARATICN ENEHGY 6.243F CO{MEV)
LEVEL PARAVETER{XI=ZERG) + 3-979E 02 ABOVE 04 ZMEV 100:0000+C.  18'9810%0  12:0910%0 613900+0 beb296=3
9,947€ 02 BELLW LW 2MEV 300,000040  13.,3805¢0  10.2705+n 3.110040 6.T4b7-3
LEVEL SPACTNG ........ « 2.500€ ND2(MEY) ABOVE 0. 2Mpv 1.0000+43  10.0683+0 R.5943+40 1.4700+0 T 3208-3
6.250F 02 RELUW O0.24FY 3.0000+3 81594500 T.6166+0 $78.,0000-3 9.3617-3
L LEVEL DENSITY PARAMETER .. 1.8A3E 0lC(1/MEv) TaG. 16.0000+3 8.1g52+0 T.485240 6Z20.0000-3  1T.5528=3
1.525E Q1C1/MEV) COM.
] PAIRING ENERGY vasvvrarnrs 2:270F OOGMEY)  TAG. 20,0000+3 8.2340+0 T.8020+0 432,0000-3 79,.9067-3
L.2A0E QO(MEV)  COM, 50,0000+3 8.7381+0 Bad69140 265.0000U=3 66.9061=)
NORMAL [ZAT|OK FACTOR srnse L.341E O3CL/MEVY TAG 100,0000+3 9.154640 B+ 958640 200.0000-3 123.54780-3
TANGENCY PCINT 1usenaass.. &.161E 0DUmey) TAG, 200.,000043 9.2498+0 9.0878%0 le2,0000-3 212,9390-3
51236E QD(MEV)  TOM. 300+0000%3 9:0096*0 84B5Lp*D 158:0000=3 275:65920=3
400.0000+3 RaBEZ4+D 8-5108+n 172,0000=3 31%.3770=2
ADOPTED LEVELS (MEV) a79,5960+3 Be4107+0 B+ 2618+0 G0 40 148.8574=3 351,9743=3
300,0000+3 B.3a1000 T.961140 235.9370=-3 144.0000-3 360,3330=3
1. GROUND 0+ £Q0,0000+3 £.00#340 6.9519¢0  96(,4580=3  96.6000-3 822,7110-3
2, 0.474% 2 T00,0000+3 T.6%32+0 613954%0 1-20%Be0 B7.8000=3 45%9.1410=3
2. 0.9437 0+
4, 1.1G32 ?e ECC.0DQO+23 T:3965% 6.0209+0 1.2879+0 BT R000=3 4H0.5910=3
5. 1.1068 [ 900.0000+3 7.1188+0 S.T1T2+0 1.2100+0  91.6000=3 494.1290~3
' 1,521y 14 953.032043 6941140 5.5527+0 1,33%9eg 93,539p=3 Spp.g3elad
7. 1l.58p8 7+ 1.0000+6 £.859240 5.,40T7+0 1,3569+0  95,2000-3 506,9610=3
a. 1,75%0 as - 1.114l+6 64596540 5, 0641+0 1,4409¢0  91.4408=3 520.9599-3
9. 1.3 B+
10. 1,8732 b 1.117546 6.5886+0 5,053R+0 1,4435+0  91,3360-3 521,3766~3
11, 2.0375 7+ 1,250044 6-28364U 4.6589+0 1,5411+0  87,6000=3 537.6220=3
1z, 2,041 3- 1,5000e% 5.7972+0 4.1047+0 1,6013+0  91,2000-3 348,5080-3
13, 2,21592 54 1.5369+0 5. T360e0 4.034940 1.6101+0  91,0255=3  549,589322
{4. g.ge;3 2+ 1.5964+¢ $.6375%0 3.9224+40 1.674340  90.7338-=3 531.0688-3
S .37 5-

1.7500+& 5. 23831+0 3. 632040 1.66034+0 90.1000-3 595.1470-3
1.5168+6 5,2882+0 3,5273+0 1,6699¢0  91.0810=3 555.8163-3
1,g5334% 5,2335+¢0 3,886940 1,6750+0 9l.57lg.3 556.2¢22-3
1.8917+8 S.1alg+g 3.4058e0 1,6T99+0 92.0674=3 556,56T6=3
2.,0000+8 5.0280+0 3.2401+0 £.694340  93,5000=3 557.6530=3

2.057T+s 51962940 3.1711+0 1,7000+0  91.8643-3 557,9037=3
2.0643%6 4.9558+0 3.1631+%0 L.7007+0  9l.680l-3 527,9326-3
2.241244 &, 736140 2,9%09+0 Lrlglen  a7.1l76-3 958,7015-3
2.,2p3%+8 a.7To8leg 2.,8997+) 1.7223+0 RE.1068-2 538.8864%-3
2:3955+6 4.5821%0 2.7652+0 1.733440  33.5886-3 559.372%-3

2.4237+8 40350240 2731140 1.736240  82.9815-3 959.49%4=)
2.5000+6 4864240 2.6391+0 1,7637+0  31.4000-3 539.8270=3
2.0000+6 +.07T240 2,2ap8e0 1.769%¢u0  %8.9000~3 5%8.5¢20-3
4.000046 3, 76394y 1.5200+0 1,8130+u 30.9000=3 559.1610-3
6.00006 4, 04pA40 Zilubl+n 1.8921+0 8.1300~3 667.3910=3

4.0000+6 42337040 2.5434+0 1.7917%0 1.B400-3  TT74.9790-3
10.0000+6 40430540 2,7265+0 1.7534¢0 520.0000-6 B31.2740~3
11.0000+& %4015y Z,74124q 1,777a+0  21p.0000-€ B84g.21g0=3
12.0000+6 4.53540 2.7187+0 1.8165+0 200.0000=6 B&0.1500=3
15.0000+6 42325840 24493540 1.83¢2+0  50,0000-6 975.9130-3

CROSS SECTION FOR ExCITATICN OF LEVELS

ENERGY (EV) 1=5T7 2=ND 3-TH 4=TH h=TH s£=TH T-TH 8=TH 9=TH

47%.5960+2 0.0 +0
500.000C+3  235,.9370-3
600.0000+3 S4£0.4580=13
T00+0G0G+?2 1:2098+0
800.00003 1:28T9+0

900000043 La3100+0
$53.0320+3 1.2954+0 0.0 +0
1.0000+¢ 1.282%+0 Th.4177=3
1.113148 1.1201+0 157.7%3%8-3 0.0 +0
1.117%+6 1.1i52+p 160.2%59-5 7.0695-3 0.0 +0

1,2500+6 226.6970=3 ¥%97.0070-2 2p0.0950-3 T7.7644-3

1:5000+%6 758,9230«3 241.807T0=3 4%7,7400=3 lép.R450=3

1,536%+6 T31l.21%8=3% 234,9170~3 451.5671l=3 la7.5175-3 Q.0 3 N
1,5964+5 £94,6La0-3 223.p151-3 441.8912.3 l&g,6000-3  40,2532-3 0.0  +u

1.7500+6  594.3790=-3 195.1420-3 416,6%10~3 151,3950-3 144,1520-3 154,.95650-3

L.8leRes  STR2,T299-3 Ipa, 3he3-3 w0?,4838-3 150,8396~3 156,3108-3 173,4lp@=3 0.0 e

1.B8553¢6 35783743 178.l8m6=3 364,3716=3 15g,5196-3 163.2946=3 141,9232-3  ip.13sl-3 4.0 w0

1.8917+6  503.7305=3 172.2549=3 306.5899-3 150,21p5-3 1p9.9178-3 204.72p9=3 lu.78l3-3 11,Dleo-3 0.0+
2.0000+6 Sol.s?ap=3 1s4,153p.3  3g3,6220.3 lag,Maged lag.5alo-3 242,747p=3 ag. 269123 43, Thpe=3  &72.TL20a8
2.051T+6  Ha2.2577-3 L4R.1305=3 351,3139-3 147,.2492+3 1lu7.06d4=3 238,2242=3 51,803p=3 46.2075=3 B4Z.E69R=p

2.0643+6  479.9973-3 147,3p%4w3  349,8976+3 147,0377.3 16.7726=3 237,70l8~3  52.2119u%  46.4924=3 EB5.6321-6
2:2412+6 419.9TA2-3 127.0%10=3 217,19§2=1 1l4n,7542=3 179,0%00=3 723.82a3=3  £3,051%-3  58.0595-3 2.0211-3
2.2837+6  405.5504=3 1272,1477=3 302.0861=3 139.2849-3 177,1936-3 220.4933=3 £5.6578-1 55,8705=2 2,7940-3
243955+8 367.60%7=3 Ine,27a7-3 275,2259.3 135,2756.3 172,3113.3 211,7224=3  72.51p7-3%  &p.6624-3 3,.pllg-3
2.4237+6 35A.0109=3 L06.0772«3 273,1838-3 134,2719=3 171,0767+3 200.%043=3  74,2837=3  bl,8721-3 3.1934.3

2.5pp0+6  332,1250.3 97,31%57-3  Z%6,9170-3 131 ,5640-3 lg7,7460=3 2(3.521p=3  78.9l9p-3  &5,1357-3 3,6831.3
3.0000+6 215.1l1p=3  52,3n00«3 1R2.2690-3 107.1480-3 134,9790-3 153,4370=3  73.0800-3  47.0655=3 7.5073-3
4.0000+6  92.0260=3  ?T,284N=3  AA.4929-3  96.5742-3  7A,9351l-3  Ep-1820=3  4R.8l0g-1  £3,9667-3  I0.7H56=3
6:0000+6 ERLT Ea TN 227193 T50%6-7 4.0473-3 T.3059=3 Te3aapad 569519 2.1gn9-2 2.1987-2
8.0000+6

10.0000+6
11.0000+6
12.0000+6
15.0000+&

— 7 8 —




JAERI-M 5752

TABLE A2 - g

NUCLEUS ++0 a4-RU=104

PARAFFETERS

MELUTRON SEFARATICN EMERGY 5.981E QO0(MFv}

LEVEL PARAMETFR(XI=ZERUY + 1:500E n3

LEVEL SPACING ivavsnnnenss 9,925E 02 IMEY)

LEVEL DENSITY PARAMETFR .. 1.6G1E QL{1/MEV) TaG.
l.664E OLLL/MEYY CoM.

PAIRING ENERGY evassnries, 2.520E 0OCMEV)  TAG.
1-280E OD{MEY)  COM.

NORMAL1ZATION FACTOR seve. 1.495E 03 {1/MEVY TaG»

TANGENCY PCINT uviyepey.s 6.467E OOCMEY)  Tad.

5.709E QOIWMEV?  COM.
ADOPTED LEVELS  (MEY)
1. GROUNG o+
2. 0,358 2+
3. 0.889 7+
&4, 0,893 4+
5 C.983 as

CROSS SECTYION FUR EXCITATICN OF LEVELS

ENERGY (EV} 1=5T 2=ND 3-TH 4=TH

361,.57204+1 0.0 +0
400-0000+3  865.0270+3

300.-0000+3 1.1377+0

£00.0000+3 1:323540

T00.0000+3 1.36a44p

609.0000+3 1.3T27+0

ART 62203 1.361p+0 0.0 +0

900.0000+3 1.3607+0 Fed103=3

901.6610+3 1:3569+0 13.9042+3 -0 0

592.5340+3 I,14g8¢p 2%9,2The-3  6%1,0220-1 0.0 +0
1:0000+6 1.1317+0 279.4360-3  46.55T6=3  11.9302=3

1.2500+6 Al6.92%-3 49p.284p-3 114.5a90=3 202,0350-2
1.413846 €31.9028=3 53, AT61-3 131.9738=3 197,0717=3
1.5000+6 564.7220-3 446:7760-3 130.9470=3 166.6060=3
1.7500+6 531L.9580=3 #40.251p=3 169.1900=3 170.0570-3

7.0000%6 508.8690-3 627,42%0-3 190.4680-3 151.5040-3
2.50p0+6 433.8670=3 395.9150-3 217,59g0-3 125.13%0-3
3.0000+6 393.7680=3 ¥61.%600-3 £25.3160-1 109.3200-3
4.0000+6  302.7740=3 295.7490-3 215.0100-9  B6.8974-3
6.0000+& 21p.651p=3 21p.0230-3 1¢%,9230-3 SE.OTA%=3

8.0000%8
10+0000+6
1l.0000+6
12.0000+8
15000046

CROSS SECTIONCRARND AND MU-BAR

ENERGY (EV)

1go-ogua+y
200. 000040
1,0000+3
3,0000+3
10.0000%3

20.0000+3
50.0000+3
100,0000+3
200.0000%3
300.0000+3

381.4T2043
400,00004+23
500,0000+3
600.0000+3
T0.0000+3

BD¢, 000043
AGT,h220+3
900,0000+3
901, 661043
992,5340+3

1.0000+6
1.2500+6
1,4136+p
1.5%000+&
1.7500+6

2,0000+6
Z,5000+8
3.0000+6
%.0000+6
5.0000+5

8.000046
10.0000+6
11.0006+6
12.0000+8
15.0000%¢

-_— 7 E) pu—

TATAL ELASTIC TNELASTIC
la-Bate*lu 13-3a7s*n
13260640 10-B54640

9. 9459+ RaTTI9+0

E.4729+0 LRI ELT

7.8T57%y T.5497%0

£.0947+0 T.B457+n

B 96R5+0 B 4535+

8.9601+C B.88T5+D

T.04R540 8.9882%0

u.B3T2+g B.Te4Te0

4.600Tey B. 61550 0.0 +0
8.5501+0 £.0501+n  #6%,.0270-3
B, 2ad7+0 T.08g7+0 1-13717+0
7.9549+0 6.607T+0 L1.3236.0
T.aT24s0 6.2799+0 1.36p84¢
T 40800 €.0058+0 1,3727+p
T, 156240 5. 75900 1,3102+0
7.1502+0 5.7530+0 1.3701+0
TelagZeg 5. 4T84 1,3715+0
6£.9285+0 5,842440 1,462240
6.9107+0 5.417340 1.4e6596+0
636370 a.7172+0 1. 6206+0
6.0606%0 8.323340 1.7172+0
5:8979+() a.113T4g 1.T630+0
5485640 3.693840 1.T720+0
5.1236+¢ 3.3293+0 1.778140
4,5364+0 2.754640 1,7625%¢0
4,12850 2,362+ 1.7500+0
3.1959+40 1:995%+0 1.7898+0
4008640 2:181140 1.86D6+L
4,.3301+0 2.5235+0 51.B060+U
4,5127+0 2,7291+0 1.7835+0
4,572940 2.7577+0 1.8151+0
te6pllag 7 ThTa40 1.88374+0
4.3788%0 2.5377+0 1.8411+0

CAPTURE

5+5200*0
2-4100+0
1.17G0+0
T187.0000-3
826.0000-3

F95.0000~3
115,0000=2
T2.6000-3
&4, 3000=2
T2,%000-3

45.2285-3
35,0000-3
2543000-3
23,7000-3
26.1000=3

#5.5000-3
27.0630=3
?7-1000-3
?7,0385=3
74,0208=3

25.8000-3
20.9000-3
20.1515-3
15.8000-3
20.0000-3

2p.2000-3
19,2000=3
11,2000=3
10:8000=3

2.7100=2

510.0000-6
120.0000-6
T0.0000=¢
40.0000=6
10.0000-6

FU-pAK

4451243
6.6674-3
7.3779=3
3.8776=3
19.6145-3

33.8676u2
T4,9626=-3
135,2930-3
226,9760=3
259,1460=2

326.T7T85-3
350.3650-3
417.5930-3
%55,5100-3
478,.3910=3

493,217¢-3
S503.2272-3
503.4T10-3
503, 74383
31B.64658-3

519,8950-3
547,3900-3
560.8664-3
567.9880-3
569.5540=3

569.1420-3
563, 74490=3
555,0110~3
54%.0870=3
647.9210-3

TT1.4610-3
429,1240-3
B47,0310=3
654, R770=3
B77.4420=-3
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TARLE

9
NYCLEUS .+ 48=RyU=106

PARAMETERS CROSS SECTION(RARM) AKD MU-uAR

ENERGY(EV) TOTAL ELasTIC INELASTIC  CAPTURE MU=RAR
NEUTRON SEFARATIGN ENERGY 9.681E DOCMEVY

LEVEL PARAMETER(XI=ZE®#O} » 2-122E 03 100+0000%G  1910173%0  la-3573%0 4 46000 60397573
3 LEVEL SPACIMG sinarevensns Lo000F O3MEV) 3p0.0000+0  13.202040  11.39204+0 1.9100«0 &, 570643
3 LEVEL DENSITY PARAMETER .. 1,708E Dl(L/MEV) TaS. 1,0000+3 9,2098+0 3.9558+0 954.0000=3 70397423
! 1.746E QL1CLAMEVY CoHL 3,0000+3 8.-3924+0 T.T53a40° 634.0000=3 1G.2596=3
: PAIRING ENERGY =arevsrsase 2:930E 90 (uEy) TAGs 10.0000%3 7-8537%0 7.5347+*0 21%.0000-3 21,2443=3
1.280E DOCMEV]  COM-
NORMALIZATION FACTOR ,se0+ 1.626E DI(1/MEV) TAG. 20,000043 7.96855+40 T.7645+0 181.0000-3  37,0222-3
TANGENCY PCINT wivniassuesr Bo88SE DOCMEVY  TAS, 50,0000+3 8.3T4240 B.290%+0 B3,7000~3  BL.apBT=2 -
5.182F OD(MEV?  COM. 100.0000+3 §.T31440 8,6T5040 %5,6000-3 Liée,7120-3
200.0000%3 B.8173%0 B.764340 53,0000-3 238.0260-3
272.5690+3 8.68T6+y H.b656840 0.0 +U  30.8599=3 292,4499=3
ADOPTED LEVELS (MEV)D
300,0000+2 8,6386+0 H.2380+0  374.5420=3 26.1000=-3 313.0220-3
1. GROUND a+ 400.0000+3 8.3929+0 7.1937+0 1.1Bplel  17.1000=3 395.7470-3
2. C.270 2+ 500.0000+3 B.1333+0 beTupS+0 1.3T06+0 15.B000=3 4472:0680-3
3, 0,711 o 600,0000+3 7.87570 Hud5h840 1,402940  15.9000-3 %69,7980-3
LR 0,791 2o 100.0000+3 T E25T+y 6.2139+D 1,3950+0  16,8000=3 93BT,6560-3
5. 0.989 0+
6. 1,772 2 717,766043 14583040 6.173240 1.3930e0  lG.4lp7-3  4ug,8e57-3
T, l.880 7+ Te8.5270+3 7.3889+0 5, 988140 1,3239+0 16.,8366=3 499.7T995=3

800.0000+3 T.38%3+40 5.984T+0 1.383740  16.5000=3 499.9810-3
900.0000+3 7.155140 5.6720+0 L8877+ 15,5000-3 5le.8330-3
998.4110+3 £,938940 5,4037+0 1.5197+0 1%,40153  528.6935-3

1.0000+6 £.9354+0 5.3994+0 1.5206+0 13.4000=3 528.B850=3
1,2500+6 6.02T6e0 4,782040 1.5291e  16,5000=3 530.6320-3
1,5000+8 5,973240 4.297a+0 1.6558+0 19,6000-3 557,8890-3
1,7500+6 5.5640840 3.87354+0 1,6675+0 23,8000-3 500.5530-3
1.78B9+6 5.5080+0 3.B10%+0 1.673440  24.0871=3 561.4188=3

1.5060%6 5433690 3,621040 1.6910+0  26,9357-3 364,0280-3
1,52418 5.3103+0 3.591%40 1.693Te  25,0652+3 964,4374-3
2.00u0+6 5.1994+0 3.6687+0 1.705040  25,6000=2 586,1230-3
2,50a0486 4,59R0%U 2.81l84+n 1.7645+0 l9.0000-3 57¢,3230-3
3.0000+8 4.1717+0 2.386R+0 1.7760+0 1%.9000=3 569.4630=3

4.0000+6 3,R334+( 1,981%+0 1,8438+0 HeD400=3 537.3090-3
6,0000+6 4.063640 2,1819+0 £.9000+0 1,6700-3 $52,6880-3
3.0000+6 4,3251+0 2.5052+0 1,8397+0 #40,0000=6 T68.1220-3
lo.p000+6 4.5426+0 Z,7301+0 1.4125+0  60.0000-6 827.1400-3
11.0000+6 4,619240 2.7708+40 1.8484+0  I0.0000-6 B845.9540=3

12.0000+6 4,653640 2.77l440 1,8821+0 20.0000=6 B39.5970-3
15.0000+¢ 4,4159+0 2.51314+0 1,842%+0 878.6330-3
CROSS SECTION FOR EXCITATICN OF LEVELS
ENERGY CEV) 1=57 2=ND a-TH haTH 5aTH &=TH

272.569043 0.0 -0
300.0000+3 374,5679-3
400.0000+3 1.1801+0
500000043 1:370640
00,0000+ 3 1.4029+0

T00.0000%3 1+3950+0

717:7660+3 138600 00 0

T9H.3270+3 1345340 3146833 0.0 +0
200.0000+3 1.3486+0  32.0823-23 7.0658-3
500 .-0000+3 1,130%0 8476323 777.9900=7

F98.4110+3 999.1331-3 A01NS50=3  83h.4%34=3 Ut -0
1.0000+6 99T+0160=%  #0.6%4-3 43e.0120-% a,lip2a3
14250046  T93:4640=3 130,.9790+3 521.5610-3 183.0940=3
1.5000+6 73E+0390~3 1BO«4780=3 535.1130+3 202.1240-3
1.7500+6 712.5770=3 223,6730-3 535.4180-3 lag.s7s0-3

1.7069%6 695.0738-3 226.8461-3 526.967l=3 183.0247=3 0.0 *0

1,9060+6 6&7.3258=3 23p.3a18u3 40F.470243 lag.0026=3  89.0727-3 0.0  *U
1.92al+h 63A-l4ia=3 230,9299=3 487.1179-3 1s6.4347-3 102,8926-3 14.3522=3
2.0000+6 595.9730=3 233,2200-3 264,7720-3 155.8l70-3  le0,35910-3 T4.2728-3
2.5000+6 3a4,4560-3 le#.4700=3 325.9R50-3 10%,0990=3 204,9050-3 1ed.5%390+3

3.0000% 794.2470=3 116.0190-3 266.6730-3  §0,2727-3 192,9770-3 1e3.6A60-3
#.0000+6 lom.493n-3 187.8060=3 197,2420-%  56.07TA7-D 169.5640=3 lpi.413p=3
6 00OD+6  179-8680-3 129.6050=3 1ZA.T110-3  3%,1176-3 126.4210=3 126,0530=3
8+ 0000+6
10.0000+6
11.0000%s
12.0000%6
1500006

__.Ea 0 —
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TABLE A2 - 10

NUCLEUS ««- 45-RH=103

PARAVETERS CROSS SECTION(BARN) AND MU=BAW
- EMERGY (EV) TOTaL FLASTIC INELASTIC  CAPTURE MU=BAR
NEUTRON SEPARATICN ENERGY T.0GTE CO(MEV)
LEVEL PARSMETER(XI=ZERQ) » 1-230E o2 100-0000%G 18-B705°0 &'6705%0 12+2000%0 6+5739-3
LEVEL SPACING vewrarsssnes 3.090E DLCHMEVY 300, 0000+0 12,2522+40 6.352240 6. 740040 6,7127-3
LEVEL DENSITY PARAMETER .. 1,469E 01{1/MEV) TaS, 1.0000+3 9.9885+0 6,389%40 3.6000¢0 7.3725=3
1.530E Clei/MEV Come 3.0000+3 B.5263+0 6.2263+0 2.3000+0 9.6710=3
PAIRING ENERGY ssrsarenses 9.300E-01(MEV?  TaG. 10,0000%3 8.0389%0 6318940 1.7200%0  1B.6%65-2
- 0r0 (MEV)  COM-
NORMALIZATION FACTOR «sses 1:339E 03 (1/MEVY TAG: 20.0000+3 8165640 6.765640 1.4000e0  32,0527-3
TANGENCY POINT .aysvnyeens 8.896E DOCMEVY  TAS, 40.3917+3 8.4986+0 To5027+0 0.0 40 995.88l8=3  58.6T69-3
3,982 ODCMEV)  COM. 50,0000+3 4.6555+0 T.7550+0 2.4930-3 B9R.0000-3  71.2218=3
93.310p7+3 9.0129%0 B.4123%0 9.5055-3 591,1300=3 122.7547-3
lob.0000+2 9,062%+0 B 484540 1p.5978=3 567.0000-3 129.90l0-3

ADDPTED LEVELS (MEV)
200.0000+3 4.1537+0 B, 758940 41.TaT4w3  353.0000-3 221.4050-3

1. GROUND 172= 300,0000+2 E.92T2+0 2.56284n  B4,81a5-3 Z80.0000=3 285,6870-3
2 o Qo T2+ : 3000918043 g+ 528440 8-5525%0 Y3+3p54=3 2TR-0350-3 286-5038-3
LN 0.09% 57+ 353,5250+3 A.T3lgsq T.5185+0 Tl4.2760-3 lgg.qg7e-3 342.2065-3
4 g-298 372= 400 0000%3 8r6197°0 7+3660%0 1+085T7*0  168+0000=3 37465903
5, [:TRLI] 342«

& 04527 572 50Q:0000%3 ar79asto 646500%0 1-5304%*0 118+0000=3 &35-3470=3
T, 0.-651 I+ 542.2590+3 Asle99+p Ll glTen 1.5762+g 107.9961a3 458,1121.3
B* 0798 LY 600+0000%3 71984870 6-2491%0 1*6390%Q  9b*7000=3 475'6530-3
9. [ .LE] 3s7- 657.3750+3 T.813l+g £.0797+0 1,68639+g B9, 9412.3 4pp,9315-2
10+ c-877 512« - 700+0000*%3 7685540 519523*0 1+64T6Y0  85°6000-3 49875010-3
11, 0.91% LY :

A0Q-0000*3 780290 516983%0 - 1+6P17%D  82+9000-3 513:8020-3
805.8150+3 74387440 51682140 1,6220+0  B7.6996=3 5la.5681-3
851,2550+3 7.2666%0 5.5816+0 1,6240¢0  B1.1971-3 520.5543=3
885,56880+3 7.17534D 5.469640 1.62%6+G  80.1312-3 525,07T4=3
900, 0a00+3 7.1370+0 5.4311.0 1.6262+40 T9,7000-3 526,9760-3

923.960043 T.077240 5.3580+0 1.642140  T7.1345=3 530.7794=3
1.0000+6 6.8a75+0 5.1250+0 3.6526+0 69.5000=3 5¢2.8500-3
1.1128+6 64635340 4.8561+0 1,7172¢0 61.9915=3 551.6761-3
1.2500+6 6.3285¢0 4.576840 1.7473+0  54.4000=3 562:4130=3
1,%000+6 5.8499+0 %.0l6%+0 1.7s4%8+0  #p.40p0-3 572,1310-3

1.750048 5.436640 3572440 1.820300  64,0000-3 377.6880-3
2.0000%6 5.0779+0 3. 152740 1.p454+0  39.5000-3 3A8Q.6330-3

2.5000+6 4.5019+0 2.5124+0 1:.8591+0 30.4000=3 540.76080-3
3.000046 4,103840 2,2325¢0 1.8476+0  23.7000-3 575.3180-3
4,0000+6 3.780l+0 1.905%0 1,5625+p 13.7000-3 567,6060-3

6.0000% 4,0461%0 2413%0%0 1.908470 3.7000-3  6b&,A580-3
£,0000%6 4,338l 2.5340s0 1.7592+0  960.0000-6 173.383023
10.0000+& 4.497240 2.T283+0 1.768%+0 320.0000=6 830.2500-3
11.0000+% 44547140 2:7500+0 1.796040 210.0000-6 B4T:6510-3
12 . 0000+6 %, 5699+0Q 2.7340+0 1,B35840p 140.0000=6 860,0350-2

15.0000+6 4:3%564%C 2.516T%0 1.8396%0 40.0000-6 BT6.7040=3

CROSS SECTION FGR EXCITATICN OF LEVELS

ENERGY {EV] 1-5T 2=ND 3~TH 4=TH 5=TH 6=TH 1=TH #=~TH Y=TH

40:3917+3 00 +0
50.0000+3 2.4930-3
$3:9107+3 Gr4521-3 0.0 +0
ign.0000¢3  10.8171=3  lpn.7n70-s
Z00.0000+3  35:28T72-3 5.2171-3

300.0000+3 T0.2238=3 14.1807-3

300.9180+3 T0.3480=3 14,2362-3 0.0 +0

263.5250+3  78.1383-3  18.0198=3 520.3644=3 0.0 40
$00.0000+3  &2.6769=3  20.27al=3 823.53q0-3 18g9.2770-3
500.0000+32 95 7000=3 24,431%=3 962.4170-3 647.8570=3

542.2590+3  99.0045=3  26.7051-2 946.2703-3 479.0837-3 0.0 +D
60C.0000+3 103.4650=3  28,8692-3 920,2080-3 321.7370=3 60,6813=3
657.375043 103.18%0=3 230.5780-3 ER7.0732-3 528.8309=3  90,4846=3 0.0 +C
700.0000+3 1n?.9770-3  31,8505=3 8%4,%R50-3 533.504p=3 112,6260~3 7+2969-3
800.0000+3 105:5340-3  33%.3496-3 794.1310-3 526.7950-2 132.7900=3  23.10435%=3

805.81%50+3  1p5.5114=3 48,5111=3 Tg¢2.8@l2~3 5Z4,7858-3 132,5p06-3 23,7364=3 0.0 +0

851.2550+3 1p5.3346=2 36,7748=3 T51,85%75=3 50v,08%8=3 130.7390-3 23.3p90=2 13,9252-3 0.0 +0

885.5880+3 101,2011-3  37,7206=3 120.B613-3 497,2726-3 128,5303-3 31.8699-3  34,9000-3  49.7T7e0-3 0.0 »0
gp0s0000+3  1p%.148p-3 35.1304-3 ToT.8500-3 492,283g-3 127,513p-3 33,3393-3 41.2998=% T0.6734-3 g9.700%-3
923.9600+3 103,928R-3  3a.C966=3 872,2591-3 470,0%03-3 125.9459-3  34,6727+3 4676493 100,T594=3  33.4309-3

1.0000+6 log,069g=3  37,9R93-3 53%9,3070-3 299,7aa0=3 120,0270-3  38.9064-3 64,1095=3 1ve,2alp-3 1ge,7470-2
101128+6 100.0%69-3  39.897T=3 477,9123-3 351,0937-3 117,5660-3  44.06R9-3 73.792p=3 223.5520-3 las.9661.2
1.2500+6 100.0200=3 #2.2193-3 378.8950-3 291.85¢0~3 1l4,5600-3 50.3516~3  5.5708=3 26l.2050~3 180,0330-3
- 1,5%000+6 o9n-869%=3  4l.gnd6=3 27n.9420=3 225.9p2pe3  §9.,1279-3 51,9162=3  79.7366-3 222.0780-3 174.2670-2
1.7%00+6 18.1681-3  39.laa7-3 Z06,6070-3 130,6800-3  82.9428-3 45.5347=3  £8,3770-3 171.0200-3 142.6310-3

2.0000+6  65.1880=3  34,999a-3 152, papa-3 139,7620-3  68,3201.3  43.3028-3  57.6042-% 127,6040=3 112,271g<3
2.5000+86 42.321g=3 25,5103 TH,5816=3 Tn,4327-2 46, 01p4=3 3l.3s20-3 38.5711-3 BB 9934=3 65, 0914a3
3.0000+6 25.5838=3  17.1p66=3  39.2083-3  40.375a-3  26,1397-3  20.3598-3  23.7038-3 3%,4115-3  35.7282-3
&.0000+6 A:59R5=3 B.TiA5a2 9.10393 7991522 B.P330=3 7.38p13 T.7357=% K.5lela3 9. 24003
6.000046 TOZ.0540e6 624.6910-6 570.3149-6 Heu,51g0=b 635 ._0%6lah B5Z,8140=6 615.63R0-6 534.1689-6 63B.5699=6

84000046
10.0000+6
11.0000+6
12.0000+8
15+0000+&

j— 8 1 j—
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TABLE A2 - 11

NUCLEUS . ++ 46=-PD=105

PARAWFTERS CROYS SECTION(BAKNY AND MU=HAR
ENERGYCEV) TaTal ELASTIC INELASTIC  CAPTURE MU-B AR -
NEUTRON SEPARATION £NERGY 9.5%1F QO(MEV)
LEVEL PARAMETER(XI=ZERQ} * 1+368E 02 100-0000%0  18-B533*0 5693340 13°+2000%0 6459473
LEVEL SPACING suareasernas L.110E OL{MEVY 200.00c040 13.25R6+0 5.7186+n0 T.5400+0 6,6282-3
LEVEL DENSITY PARAMETER ,. 1.516E 01(1/MEV) TAS, 1.0000+3 9.9187+0 5.698T+0 4,2200+0 T,4152=3
1.593E OLCL/MEV) CoM. 3.0000+3 8-5321+0 5672140 2760040 10.1139-3
PAIRING ENERGY «evenrarvss 1,350 000WFV)  TaG. 10.0000%3 T.9210%0 5.5310%0 Z,0900%0  20.4760-3
2+390E OOCMFV)  COm. -
NORMAL [ZATION FACTOR sena: 1.430F 03(1H‘1EV) TAG. 20.0000+2 B.0299*U 6.2493+0 1780040 35,4546.3
TANSENCY PCINT cuvienavess 5.279E DOCMEYY  Tal, 50,0000+3 Be4856+0 To2756+0 1.?710040  78.0813e3
6,505 00TMEV)  CTOMs 100,0000+2 R.B6253+0 B.0665+0 796,0000=3 139.7720-3
200,0000+3 8.949%*0 A.4285%0 521.0000=3 232.193p=3

283,094043 §.7856+0 Ra3675+4n 0.0 +U 414.0DB08-3 2H6.0903-3

ADOPTED LEVELS (MEVY
300,000043 &, 752240 B,2699+0  79,3416=3 403,0000-3 297.0560-3

1. GROUND 572+ 309.1410+3 B 727640 8.155B+n 1g6.1440-3 3B2.6083-3 306.5387-3
2+ 0+ 2ZRO4 3¢ 322+1650*3 $-6925%0 T'9966%0 329:7170-3 256°2464=3 3Z0r0495=3
3 0.%062 T4+ 347.T000+3 8623740 T.665g+0n ©8#5,721p-3 312.195Ll.3 3bg.5a73.3
A 0+8191 Bs2% 400 0000%3 Be4520%0 61945940 1*2521%0  245°0000«3 400+ Tou0+3
Se Or3484 172+

& 0-4427 Ti2* #46+9530%3 8°3502%0 LMCELERD] 1e6825%0 211°3275-3 431-2111+3
T a.4890 11s7- 493.6980+3 As21gl+g 64358340 L.6747+0 185,1023-3 461,4534-3
- 0+ 5607 A2+ 300+0000*3 8*2002™0 44131Ta*n 1-T008%0  18240000-3 465+5760-3
9. [t TiP- S66.0860+3 8:01624p 6.0RT9+n 1.7745+¢0 153.7039-3 44p,4335-3
10 014506 22¢ _ 500400003 EALTIRA 5+9670%0 1-B12T*0  147'0000=-3 50311990=3
11, C.6131 Tr2e

12r 07271 LY A 65059003 7+7860%y 5-8302*n 1+B257%0 129°9862«3 515:°6696+3
13, 0.78 Gf7a 656,8500+3 77692+ 5.8137+n 1.B276+¢0 12p.6340=3 BSlb,.g9page=3
14+ 0+9623 5r2% 679:5460%3 T7082%0 5-T510*0 1=82332%0 123+945T7-3 522+4971e3
15, 1:0015 577 T00.0000+3 T.6534eg 30594940 1,8385+0 120.0000-3 527.4540-3

T34+0850%3 T+5861%0 5160850 1+B444%0  113%2532-3 53346343-3

Ta7.4930+3 Ta829240 5.4717+0 1,8535+0 103,9750=3 563.3183=3
800.0000+3 7.397200 50439540 1.8557+0  102.0000=3 545,5860=3
900.0000+3 715374 5.222440 1,8359¢0  95,2000-3 556,4860-3
971, 586043 6,9885+0 $.081540 1.8121+0  94,9094-3 561,0012-3

1.0000+6 6+9228+0 54025340 1.B027+0  94.8000=3 562,8130=3

1.0111+6 B 8994+0 3.0038¢4n 1.801840 94.0925-3  563.2681-3
1.09T4e6 6:T17a40 4.0836540 L.T91540  35.0129=3 56&.T660=3
1,2500+¢ 6.3958+0 4.540400 1,77%9.p  8l.5v00-2 572,9550-2
1,5000+6 5.9322+9 4,0945+0 1.7696+0  6A.10QD-3 576.86%0-3
1.7500+8 5.5217+0 3.6855¢0 1.7755+0 &0.T000=3 578.7430=3

2.0000+6 5.1581+D 3.3197¢0 1.TB33+0  55.1000=3  579.7230+3
2.3000+6 8.564240 2.7287¢0 1.7917+0  43.9000-3 579.2910-3
3,0000+6 4, 150540 2.3165+n 1,T98A+0 ¥5,2000-3 374,9970-3
4.0000+8 3,8126+0 1.9293+0 1.8626+0 20.5000-3 587.3980-3
5.0000+% 40448+0 2:11T1+0 1.9223+0 5+3800-3 664.5%510-3

8.0000+6 4.3285+0 2:516040 1.8112+0 1.2%00=3 770.1250=3
10.0000+6 41526840 2.7300+0 1.7940+0 290.0000=6 B828.3100-3
11, ppg0+8 &, 594040 2.7639+n 1,8299+¢ 240,0000-6 8%6.5940-3
12.0000%6 4625540 2.7587+0 1.8666+0 L60,0000=6 859.7770=3
15.0000+6 4396440 2.553440 1.8425+G  30.0000-¢ 877.9760-3

CROSS SeCTION FOR EXCITATION OF LEVELS

ENERGY{EV) 1-5T7 2=ND 3=Th &-TH 5+TH 6=-TH T=TH a=TH 9=TH

2831.0940+1 0.0 0

30G.0000+3 T4, 3416-3 .
309.1510+43 105:2836~3 0.0 +0

322.1630+43  142,24%5=3  £9.8%45x3 0.0 +0

347.7080+3 214,7361-3 205%,87h3-3 125.8011-3 Q.0 +0

4Q0.0000+3 363.1400=3 4R%,24A0-3 336.3900-3  5T,9739-3

A486:9530+3  3£5.1524-3  521.5AA8-3 943,8478-3  81,4304-3 0.0 0

493:6980+3  267.13%9=-3 559.06442-3 300.2527-3 104.8230-3 124.2959-3 0.0 +0

500,0000+3 367.2240-3  BA4,0760=3  507.9110=3 1n7.9740-3  141,0530-3 12,3619-3

566.0880+3 342.0939=3 327.1022=3 a90.3282=3 112,8764=2 242,7508=2 37.967T-3 c.0 +0

600,0000+3 329,094p-3 5p08,1280=3 453,.30%0=3 114,7370=2 294,9400-3 51,lpal-3  33,339%-3

630.5%0043 302.2272=3 474.6136-3 #4A.3831-3 1pa.9423-3  311,7460-3  56,2175=3  T2.6514~3 0.0 +0

6564850043 #98.9027=3 ATO.4A66=3 444,.3093+3 103.7191e3 313,8256-3 56.8297=3 77.569R=3 6,3428=3 Q.0 g
679+3660¢3 ZR6.8389=3 455.4179=3 470.5286-3 1p5.5947=3 321,371p=3  59.l439-3  9%,2152=3  29.3%91=3  lp.pnlgE-3
T00.0000+3  Z75.9870~3 441.8810=3 #16,2290-3 1p3,2340=3 32p,1600=3  61.2p77=3 1lll,1pep~3 50.04832-3  30.4675-3

734.0850+3 239,0503-3 41469722 3qp,2934.3  9g,.65l0=3 3lp,.s41a-3 p1.3495-3 1lg.72gle’  65,1178-3  al.gp70-3
TBT+44930+3 232.512g=3 372,1027-3 249,5547=3 9l.4698=3 303,2121.3 62,8591=3 131,5547-3 BB.ThHe9=3 59.8316-3
B00.0000+3 2#6.2980=3 362.1200-3 340,.1350-3 B9.7AAL=3 299,5470-23 63.,0906=3 13&.9350-3 ¥4 .2310-3 €4.0291m3
900.0000+2 153.7310-3 3ag.1pTn=3 28R723p-3  pp.1929.3 249,9600-3  &n.5712=3 137.337p~3 102.627G-3  72.428%e3
971.5440+3 178.9636-3 2A36.6790=3 265.2859-3 T5.T332-3  255,3479-3 61.3962-3 134, 76464-3 104,5544-3 T6.0203=3

1.0000+6 173.0820=3 277,691lpe3  255,9680-3  73,9%q4=3 Z49,53360-3  61,7244=3 133 ,Tleped 1p5.3210-3  76.9717=3
1.0131s 171.3p34=3 275,110%-3 253,1519-3  73,37pl=3 247.4488-3 51,B750=3 132,6930=3 105,2842=3  T4,8690=3
L.09T4+6 15T.4987=-1 25%.0791-3 231,3228=3  58.79%2«3 231,2465-3 63.0439=3 124.,7354=5% lps . 6spla=3 Th.0T193
1.2500+6 133.0950-3 219.6760-3 192.7420-3  40.7096=3 Z202,6110-3  565.1p47=3 1lg.7260=% 103.5950=3 T4.6630-3
1.5000+¢ 114,8%p0=3 1A7.2550=3 1la?,2910=2 56,.%541=3 174.3950~3 5n,5201=3 9T 4TAY=12 B9,4123-3 63.3016=3

1.7300+6 1pl.a%40=3 160.6620=3 lan,é240=3 45,5755.3 150,5120=3 5192133 87,291¢-3 T5,8628=3 52.9478-3

2.0000+6  28,.64To=3 136.0740=3 120.7480=3  &4,3066=3 128.4920=3  4%,8531-3  77,826m-3 64.9259«3  45,2510-3 -
2.5000+6  6£2.8207=3  91.28A0=3  43.598T=3  32.48TT«3  #7.7389=3  34.3704=3  57.3424-3  47,1722-3  33.235l-3

3.0000+6  3g9.59a6-2 55,2383 81,8250-3  25,9613-3  53,3773-3  23.3945~3  37,323p.%  32,lg96-3  27,4573.3

4.0000+6. 12.0l13=3  1£.3790=3  15,5227-3 5.9818=3  16,0704=3 §.9572=3  11.5873-3 12,4199-3 H.8488-3

6.0000+46 ToR.1la9-p 1.0840-3 991.0751-5 399,62%0-6 1,0681=3 973,6691-6 T27,91lp=4 1.09748-3  749,0211.6

11.0000+6

12.0000+6

13.,0000+6

__,E; :3 _—

b Gt
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TABLE 42 = 17

NUCLEUS +vs 46=PD=107
PARBMETERS
NEUTRON SEPARATION ENERGY $.223F QO{MEV)
LEVEL PARAMETER(X1=ZERO} + 1+3&sF 02
LEVEL SPACING sesnsensvess 1.D00F O1CMEV)
LEVEL DENSITY PARAMETER .. 1.63TE 0l(1/MEV) TaG.
1.701F 0141/MEV) Cam.
PAIRING ENERGY +veuoruvers 1.350E 0OCMEV)  TaG.
2-600F OOCMEYY  COM.
NORMALTZATLON FACTOR ...., 1.562E 03C1/MEV) TAG-
TANGENCY PCINT ., 5.252E OD(MEV)
6.489E 00CMEV)  COM.
ADOPTED LEVELS {MEV)
1. GROUND 5474
2e 01157 1/2%
3. D218 11/7-
& 0r3028 ss2%
5. Q.3122 Tie
6 03482 32+
T, 0.6 9174
B o+381y dsat
LN 0.3924 TIRe
10+ 0+412 ir2* -
il. 0.4712 LV
CROSS SECTION FOR EXCITATICN OF LEVELS
ENERGY(EV} 1-5T 2=Np 3-TH 4=TH
116.7910+3 G.0 4D
200.0900+3  23%.8120-1
216,0170+3  248.3910-3 0.0 0
300, 000043 17.4699=3 32,130g.3
305:6540+¢3 314.0629-3  32,8272-3 .6 +n
. 318,1830+3  308.3886=3  33.6603=3  43.,7542-3 0.0 +0
351.4820+3 286.45%2-3  36.8508-3 211.3151=3 1g9,8165-3
369.4500+3  275.6309=3  38.4284=3 294.1665=3 253.7832-3
Ja0.3000+3  26%.9671=3  39,8375=3 Jana,l738.3 325.7m48-3
__296.09%0+3 209,3770=2 &0.TARL=3 4LT7,0463-3 378,3172-3
400.0000+3  237.227g=3  41.11n&=3  435.0340-3 394,5470-3
415.B840+3 241,8823=3  42,3590-3 433,3573-3 397,7802-3
AT5:6420+3 184.1330-3  4T.0555-3 427.0492-3 402.4198-3
200.0000+3 160.6270-3 AN.9R9¢-3 424,4750-3 604,3110-3
573.0520+3 129.50%5-3  57,1165-3 2§7,2909-3 '377,3124-3
600.0000+3 118.0270-3  60.1217-3 373,5730-3 3s7,3330-3
100.0000+3  94.6765-3  66,4073=3 330,8690=3 333,315p-3
200.0000+3  B7.6890-3  &T.5307-3 296.6450-3 3053.0810-2
$00:0000+3  Bn+2287-3 #6.6975=3 269.6720=3 2a2,26%0~2
1.000046  75.3192-3  £5.5738-3 264.3110-3 243,8840-3
1,2500+6 48.370%=3  A3,7208=3 210,6270=3 230.412p-3
1,5000¢6 oh.12R8=3 £2,4704=3 18%5,0010=3 205,7800=3
1.7500+6  59.929T-3  60,88%1-3 16s,.7120-3 184.3520-3
2.000c+6  $4.8237-3  37.00986-3 lan.osagcd  163,136043
2.5000+6  #2.6081=3  4T.6659-3 109.0T20-3 120.2120-3
3,000046 79631323 34,5224=3  73,51g5«3  Tq,354p-3
4.0000+6 Q.EB64=3  1&,84%6=3  23.4493-3  4,6723-3
6:0000+6 #75.3219-% 1,3808-3 1,1a16-3 1.2240-3

2+0000*6
10.0000+6

11.0000+8
12,0000+6
134000048

CROSS SECTICNCBARND AND MU-BAR

ENERGY (EV)

100:0000%)
3p0.000040
1,0000+3
3,0000+3
16.0000*3

20.0000+3
50.0000+3
190,0000+3
116.7910+3
200.0000+3

216,0170+3
3010,0000+3
3050654043
315,1430+3
351448203

369-8500%3
355,5000+3
396 10930+2
400.0000+3
415-8840%3

4754642043
500,0000+3
573,0520+43
£00,0000+3
T00.0000+3

800.0000+3
900,0000+3
1.0000+6
1.2500+8
1,5000+6

1.7500+6
2, pooo+s
2.5000+6
3.0000+8
4.0000+8

6,0000%6

B.0000*6
10.0000+6
11.0000+¢
12000044

15,0000+6

5=TH

0.0 +0
42.2836~3
80.0536=3
104,9959+3

114,1760-3
127,4623-3
L77.4475=23
l97.8220-3
196,5275-3

Ly6,0500-3
153,5190-3
170,4060-3
15g,9210~3
149,2040-3

131 ,p620=3
119,7250=3
109,9180-3
9.9952-3
77.9131-3

54 220423
17,9483-2
B68.5161-p

— i; E; p—

TOTAL

19+Llaaltp
13,3529+
9.5106+0
B12626+0
Ta7554%p

T.8693+0
8.2707+¢
8.6093+0
8.623T4Q
8.6950+0

B.6691+0
8.5331+0
8452040
8599040
B 4171%a

8+ 3Te6%0
8.330%40
831660
8.307a+0
812697%¢

B-12e5%p
R.0681+0
7.8931+p
TLB285+0
T.5945+p

T«3a7B*0
T.laq24g
6.9393+0
BrA4RT+O
6,003%+0

5,5984*0
5,23324¢
#:628T+0
4,2054+0
1.857040

4048300
4,3280%0
4,5587+0
4.641640
4,67T3+40

4.4335%0

6=TH

0.0 0
29,5559-3
59,0360=2

57.6700=2
&5.2449=3
151.3343-3
173.2730=3
193,64556~3

l99,1110-3
2p2,27120-3
200,8710=3
197.9390~3
194,6580=3

lgs,p14p=3
174,9540=3
161.5780-3
145,3830-3
10P.+1590=3

71,1351-3

21.9225-3
1,1498-3

ELASTIC

5450414y
5.,63294n
5.6206+0
S5.59286+0
5.7154%n

6.1093+n
T.070T+0
Te4113+0
T.9CZR*0
T.9522+0

71931840
T 78830
T+7342%0
Tbbasen
7+2759%0

T-0B15*n
6.9020+0
6-7807%n
&.1356en
646333%y

612338%0
6:0637+0
5.8666+0
5.T91040
5.60l340

5.4274+0
5.2994+0
5.0818+n
& ba25en
4, 2113,

2.8066%0
3,4390+0
Z2:8326+0
Z.3951+0
1.95784n

2.1026*0
2.498540
2+T314+0)
2.7772+0
2,7822+p

2388940

=T

00 +0
19.7720-3
27,0491-1
46.9098-3

121.5248-3

152.0m%0-9
l68.1247-3

174.0870=1
171,1380-3
162.6010=%
153.3690-13
154.9550-13

12g.7880-3
117,3790-3
l07.9830~-13
9h. 49033
T7:1556=3

53,8991-1
17.8982-3
856 .5081=6

INELASTIC

0.0 *0
235.8120=23
233,7350=3
349,7990-2
40348170=3
495.1500=3
B52.9030-3

140345
1.199340
1:+3094%0
1.3502+0
1+4297%0

1:7334%G
1.85%3+0
1.913440
1.9335+0
1,9p334+¢

1.8618+0
1.5214+0
1.7883+0
1.7430+0
1,7330.0

1,7367°0
1,74344p
1.7559+0
1.778640
1,a8214p

1.92%7%0
1,8267+0
1.8271+0
1.B6a2+0
1,8950+0

1.8a47+0

A=TH

0.0 +0

11,4178-3
45,7567-2
175.1368-3
227,8579-2
267,6T1n2

232,3800-3
285.1930.3
275,2920-3
251.7670=3
243.5590-3

¢2q,62a0-3
19a.0%R0~3
178.0740-3
158.2q49-3
117+6150-3
T8, 5453=3

24,5035-3
1.2216=3

CAPTURE

13:6000+0
7.7200+0
4,2900+0
2.7700+0
2.0B00%0

1.T600+0
1.2000+0
798.0000-3
T20.92495-3
307.0000-3

483,9767-3
357.0000-3
38zr3021-3
345.4012.3
288+2820-3

260165653
235,.1956.3
226+0398-3
222,0000-3
Z06T0964=3

15915035=3
145,0000-3
113.0869-3
104,0000-3

89.3000=2

78+5000-3
72.5000-3
69.2000=3
£3.2000~3
%9.0000-3

5%.1000-3
50.7000=3
40,4000-3
31.7000-3
17, 5000-3

3.9100=3
T80.0000-8
210.0000-6
130.0000=6
B0 .0000-6

10.0000=-6

wmTH

0.0 +0
28101033
39.42T6=3
31.6900=2

56.2135a3
59, 7T799=3
59.6335=3
34hga3
56.8760=-3

54.,0348-3
52,1559-3
50.2599-23
47.5044-2
39.0454-3

28,1248.-3
9.6097=3
#67.9980=6

MU-g AR

52366073
6.5357.3
Te8230~3
1048594=3
22.,9005=3

38.4403-3
84,2213-3
l4g.7510-3
165,8120=3
250.3590=3

261.2600=3
31g.4180-3
323-9433=3
333.2162-3
368-7278-3

386-2866=3
4G1.9712a3
412+3288=3
4lg,131p-3
427r6215=3

470°8128-2
488,4180=3
512.8b63=3
521,8850-3
539,9290.3

551.,0730-3
558,29%0=3
563.2020=3
5T0.4370=-3
574,6100-3

577455503
579.7250-3
5Bl.0620=2
577.7010=-3
57g, 33703

663,1460=3
T46.84590-3
826.3800-3
B845.5630=3
B3%.5230-3

679.1110=3



JAERI-M 5752

32 - 13
NUCLEUS -~ 47=AGa109
FARAMETERS CROSS SECTION(BARNY AND MU=BAR
ENERGY (EV) TOTaL FLASTIC INELASTIC  CaPTUKRE Mu-BAR
NEUTRON SEPARATION ENERGY 6.824F COSMEV)
LEVEL PAARAMETER(XI=ZERUY « 6+230E 0l 100:0000%y 19+ T443%0 645843%0 13+2000%0 64233173
LEVEL SPACING .« weas 1.27DE QL(MFY) 300.0000+0 13.6383+0 ha138%40 T,5000+0 6,4366-3
LEVEL DENSITY PARAMETER .. 1.680F OLLL/MEV) TaG, 1,0000+3 9.9933+p 5.993340 5,0000+0 T,4021-3
1.71TE 01C1/MEVY CaMe 3,0000+3 845328340 5.8783+0 2.4500+0 10.7328-3
PAIRING ENERGY resveearnss L.230F 49 MEy) TAG, 10,0000%3 7.6635%0 5.6%34%0 3.8100%0  23,3810-%
a0 {dEVY  COMe
NORMAL LZATION FACTOR rrv-- 1o688E 0I(1/MEYV) TAG. 20.0000+3 T.badten 6.1b34+0 1520040  41.2448-3
TANGENCY POINT sacousrnsss 3.126E OO(MEVY  TAG, 50.0000+3 8.00%3+0 6,9793+0 1.0300+0  90.1660=3 -
) 3.p68E QOEMFV)  COM. 8B.BAL6+3 Be235740 T.48H040 0.0 +0 TéT.EB09-3 142.58u2-3
100,0000+3 8.3008+0 74590840 9.9411=3 T00.0000=3 157.7680-3
134,0290+3 B.3301+0 7. 73000 19.2943=3 580.7881-3 190,6002-3
ABOPTED LEVELS (MEV)
200,000G+3 8.3871+0 7,8982+0 48,8829=3  450,0000-3 256,2510-3
1. GHDUNED 1s2= 300,00004+3 A 267240 T.B22540 B6,5820=3 360.0000-3 36.9BA0-2
2 00BNl Ti2% 317+3090%3 8+2348%0 Te7033%0  1¥8-2260-3 335°2928=3 329-9663-3
3. 0.1328 94?4 400,0000+3 8.0921+0 T.pa86en 757.3360-3 250.0000-3 391.9650-3
4 ar3laa 3/2- 419+1420%3 8r0556%0 6'9ulg*y  880:28lp-3 233+3736=3 a03:0813-3
5. 0.4153 Ly
LM 0+7019 3r2- 520060072 7093130 615247%0 1-1966+0 1u0-QUOD=3 450-0180=3
T 0.7244 Bp2e &00.0000+2 7.70%9+0 6.21%240 1.5357+p 152.000U=3 582,8310=2
B Ce T35y sr2¢ 70000003 751070 5r9955+0 1+3732+0 142'0000=3 5UL9100=2
9 0.A395 Tt 08,3950+ Todgadsy 5.971%+0 1.3830+0 1l4g.1906-3 503.7423-3
10+ 0 BB2T 552 ) 73171030%2 7-4506%0 579055%0 1v4036%0 135'5121-3 508769453
13, 0.R6953 372+ N
124 019140 Ti2m T42:1040%3 Tr4293%0 58735%0 1+04225%C  13313524=3 5i1+0996-3
13, 0.9123 3s24 803. 600043 7.31744y 5.7037+0 i,4907+0 123.0000=3 523,7260-3

Be7e5710%3 7-2270%0 54 5884%0 1*5232%0 115°4000-3 530¢8293-3
870.60830+43 T.1831+0 5.5320+0 1,5391+0 112,0223=3 534.2756-3
877,5460+3 7.1701+0 5.3157+0 1.5838+0 111.0553-3 535.2989-3

900,0000+2 T.1274+0 5,4601+0 1.5592+0 108.0000=3 538.6470-=3
9153,8300+3 T.0912-0 5,8165+0 1.5700+0 108.7752-3 540,892T-2
920, 74203 T.08B8+0 S.4135+0 1.5707+0 104.5636=3 54l,04443
1.0000+6 6e98l24p 5.233%540 1.6lat+p  93.0000-3 590.70p0=3
1.2500+6 6892140 2.T545+0 1.6955+0  7B-0000-3  64,9640=3

1.5000+6 6.068340 4,3143+0 1.6790+0  75.0000=3 573,3250=3
1.5240+6 6.0303+0 4.2739+0 1,681Bec  76,5788=% 5T&.1038a3
1,7300+6 3,671940 3,892T+0 1.7081+0  71.0090-3 Sul,44d0-3
2.6000+6 543p79%0 3. 45TT40 1.7453+0  65,0000-3 590.3%60-3
2.5000+6 4.698340 2.8557+0 1.791640  51.0000=3 60C.T340=3

2.0000+8 4. 269600 2.405940 1.8235+0  %0.0000-3 598.7060-3
4,0000+6 3,9118+0 1.963040 1.9266+0  22.0000-3 581,6900-3
6,0000+6 4,0847+0 2.0886+0 1,955540 4,7000=3 661.3240=3
8.0000+6 a, 3213+ 2.8787+0 1.8342+p 910:0000=6 762.3750=3
10.0000+6 6.5022+0 2,130140 1.B6LB+0 260,0000-6 823,9780-3

11,0000+6 4.6875+0 2.7809+0 1,8984+0  200,0000=6 B&4.2530=3

12,0000+6 4.T22640 2.8081+0 1,9183+0 100.0000=6 839.1060=3
15.0000+5 4e86TBYY 2.6232+0 1.864440 10.0000-6 8BD.2370-3

CrOSS SECYioON FOR EXCITATLCN OF LEVELS

ENERGY (EV) 1-5T7 2=ND 3=TH a=TH 5=TH e=TH T=TK 8=TH 9=TH

B8 EhpE+3 a0 0

100+ 0000+ 3 9,9411=3
134.0290+3  18.4717-3 0.0 40
200-0000+3  35.0097-3 3.873223
300.0000+3  T2.08%1=3  12.5168-3

317.3090+3  T6.5031-3  14,0768-2 U0 0
£00.0000+3 9T.7048=3 21.2980=3 628.5320-3
419.1430+3 100.5685=3 22.4042=3 67a,7044=3 0.0 0
500.000041 112.%60p=3 27.0709=3 A?7.0910=3 224.5240=3
600.0000+3 132.6560-3 33,8702-3 804.3370-3 363,8570=3

T0C.0000+3  154,5300=3 42,1158=3 765,3330-% 411,lpiped

708.3950+3  153,8115=3 42.839623  T54,0568-3 40R,8409-3 0.0 +

731.1030+3 151.8679%3  3.31%8=3 723,5535-3 40Z.51i0-3 39,2723=3 0.0 40

T42.100p+2 150.9263=3 23,7397=2 YnR.T189=1 399, 4iad=d 5§.2979=3 Ll3.6epZ=3 De0 0
800.0000+3 145.971g=3  #5,9726e2 631,0130-3 383.3060-3 158,6260=3  85.6009=3  40,41%1=%

£47.5710+3 133.871%=3  45,9882«3 5al, 2sn3-3 364,3042=3 203,4020-3 lp7,1073-3  57.5728e3 0.0 «U

AT0.6830+3 135,6223e3  85,9957-3 537.2660-3 355.0776-3 235,2532-3 117,5560=3  63.9048-3 RaB455-3 0.0 +0
ET7.56460¢3 133,3940-3  85.99A0-3 530.1062-3 352,3310-3 231,7419-3 1Z0,6587+3  68,3441-3 1l,a722=3 4 RpuI=d
900.0000+3 331.04To=3  #h.00%3-3 524.6790-2 343,2¢20-3 ?52,97l0-3 13n.Blop=3 76.832T+3  20.0659=3  20.779l-3
919.5300+3 12T.6516=3  £3.2852=3 508,4508-3 332.84p4-3 2%6.4742=3 140,6158=3  77,744p=3  25,9558-3  34,734p-3

920,7420+3  177.427323 4%,2355-3 S507.2199-3 331,Tpila3 256,7i08=3 13q.3887-3 T7.8291=% 26,3535a43 35.6763.3

1.0000+6 117.5720=3  42,2990-3 432.§b40-3 257.1530-3 271,0010-3 148,7790=3  £2.3T4n-3 50.3792«3  92.6003-3

1.2500+6 109.B090%3  #6:9937=3 376.3560=3 234.0530-3 231.7940-3 122.3p50-3 _93.0649=3 79.1362=3 153.4130-2
1500046 120.504p-3  58.4094=3 277.6960-3 Zla.Béap-3 232 7540-3 1za.1950=3 105.43lp-3  yi.4ges-3 163.9080-3 -
1.5240+6 120.3699=3  SA.8408=3 273.0327-3 215,5783=3 279,2589=3 223,4p33-3 105,5739=2  93,5189-3 152,8020-3

1,7500+6 11g,105p-3  62,9038=3 729,0550-1 194.9830-3 196, 2070=3 115.7720-3 106.7320-% g, SeqT~3 152.3T30=3
2.0000+46  9A.9580=3  55.26373 167.3850-3 157.3p00=3 147,1760-3  95.5980-3  ¥l,438l-3 B0 53yan3  122,87%0a3
2.5000+6 Bn.756T=3 36,3765=3 83,6080-3 an.Tgllad 75.4131=3 55,8548-3 56 Ted3I-% 49,3697=3 68,725123
3.0000*6 A2.6021=3 22.2p72-3 3a.1703=3 39,A1l4l«3 36.20%6=2 29.7ppa=3 31,6586 27.l4lg=3 35,0633
4.0000+6 g.1519-3 T.24492-3 B.5165~3 9,40l223 T.9426+3 7.3588=3 8. 8055-3 T.4167=3 8,59236=-3 -

6.0000+6 520.20Ln=h 660,1%M0-6 4%4,3731.4 534,1890-6 624,%5050=6 379.27l0-6 467.6450=4 512,7140=6  506,1079-6
8.0000+6

10.0000+6

11,0000+6

12,0000+

15.0000+6

__,ES 4: —
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NUCLEUS ... 53=1 =129

PARAMETERS CROSS SECTIGNCEAKRNY AND MU=-5AR
- ENERGY (EY¥) TCTaL ELASTIC INELASTIC CAPTURE MU-gaAR
NEUTRON SEPARATICN ENERGY 6.861F DO(MEV)
1LEVEL PARAMETER(X1=2ERGY » 5-3a8E 02 160-0000%0 477134470 17-034a4g 30+7000+0 5424003
LEVEL SPACING sorusesarars 221005 D1IMEV) 300.0000+D 29.1505+0 14,5905 +0 14.5000+0 5.3486-3
LEVEL DENSITY PARAMETER .. 1.587E 0l{1/MEv) TaG, 1.0000+3  17,7045+0  11.7545+0 5.9500+0 5.9488=3
1.499E ClE1/MEVY COM. 3.0000+3 11,%0a80+0 9254040 2.6100+0 B.5737-3
PAIRING ENERGY +eersrasser L.?00E DOTMEV)  TaG. 10.0000"3 K. 4263%0 1.208%0 1,.72604C  20.2810-3
- 0«0 (MEVY (oM
NORMALIZATION FACTOR +ev-s 1.R39E 03{1/MEV)Y TAG. 20,0000+3 T.2653+0 6,8213+0 844, 00C0=3 33.1800-3
TANGENCY PCINT vuw.uverans 44AGIE DOLMFY) TaG, 27,9871+3 T.0174+0 LEELT LIS 0.0 +1) 663,0020=3 55.9007-2
3.654F 00 (MEV)  COM. 50.0000+3 6.3341+p 5. ag7len  #09,9110=3 437.0000-% 101.9840=3

1go,0000+3 5.8586%0 5.1767+0 516,.873¢-3 265.00C0-3 148,7940-3
200.0000+3 S.84344+0 5.0967+0 S6l,6a00-3 185.pp00-3 301.B830-3

ADOPTED LEVELS (MEV}
280,997T0+3 5.2096+0 5.1511+0 533.7860-3 164.7317-3  352.2722-3

1, GROUND Ti2s 300,0000+3 5.9255+0 5,1630+0 6UL.3830-3 181.0000=3 ~ J64,8020=3
2. 0002177 547 400+00C0*3 6-059870 54235240 676465403 148:0000=3 401:5430-3
3, 0427842 542+ 491,1910+3 6.1859+0 5.328g+n 722.576p-3 147,4639.3 4lg.g9508-3
LY 0-48738 3i2* 500+0000%3 6£+2025%y 5+3335%5  T2720200-3 142:0000-3 #21:7350-3
5. 0435957 142+

61 0069598 112+ 5b309450%3 b-2B72%0 5+388%5*p T98+11p0-3 140r6766-3 429-602B=3
7. 2.72967 g4 600,0000+3 6.3350+0 5.41q8e0 T75,6550-2 lag.popp-3  434,p350-3
A 07689 Tii- 700-0000%3 6e8a9l*g 5-4895+p Blg+5080-3 141:0000-3 442:3840=2
e, 0.82%9 2. 7pl,422p+3 B.45p9+() 3.4n75+n B22,530p=3 lag.2869a3 442,771422
10 08450 Ti2= - T35+3250%3 breglaetyp 5r4364*0  920-370-3 124:579§-3 832-0072-3
11. 1.0%04 42+
12+ 1"ps2 5s2% TT4-3120%3 6 5116%G 5+3720%0 1+40363%0 109+ 3694m3 462173153
13, 1,1117s 3474 800.00a0+3 h-5406+0 5.3289+0 1,11g7+p lpi.pog0-3 %69.6260+-3

§2673890%3 6'5652%0 5+2973% 1+1723%0 95 548T=3 H7613554=3
851.,607043 6-5794*0 5.28394n l.1551+0 93.4237-3 479.1754-3
F00,0000+3 4. 6081%0 5.2402+0 1.,2807+0 BT:2000-3 4BB.1300-2

1.0000+6 6.651840 5.1849+0 1.3853+0  81.6000-2 502.1930-3
1,0586+8 £.6549+0 5.1435¢0 1,8342+0  76.RBl56=3 5l0.58le-3
1.0602+45 6655040 5.1420+0 1.4355+0  76.6911-3 5lo,81372.3
1.12¢%+8 616531+ 5099940 1,8359+p 72.3265-3 5lg.42g5-3
1,1288+6 be 638640 5.0929+0 1.892940  Fi.76ll=3 520:6190-3

1,2500+6 6.6639+0 5.0054+0 1.565140  64.4000=3 537.9670-3
1,5000+¢6 B, 565940 4,7532+0) 1.7706+0 42,1000-3 516,2280-2
1,7500+6 6.3926+0 4,4775+0 1,B837+0  30.5000=3 610,5010-2
2,0000+6 6-1T9940 4.19474n 1.561p+0  24.2000=2 638.0050-3
2.5000+6 5.7310+0 3.6828+0 2,0726+0  1%.5000=3 678.,3250=3

3,0000+6 5.3207+0 3,15614p 2.1537T+u  11,p000-3 686.9790=3
4.0000+6 4,6708+0 2.3713+0 2.1942+p 5.2600-3 671,9310=3
6.0000+6 4.,1556+0 2.0734+0 2,081340 790.0000~6 633.9220-%
8.Q000+6 4,3985+0 2.3158+0 2.0825+0 2lg.pogn-6  724.3750-3
10.0000+6 459760 2.6631s0 2,0348+0  50,0000-& B03.6320-3

11.0000+6 4.T78340 2. 748140 1,9901+0 30.,0000=6 331.7340-3

12.0000+6 4,8190+0 2.E62640 1,9566+0 20.0000=6 852,5350-2
15.0000+6 4.8422+0 2.B604+0 1.9818+0 485.6710-3

CROSS SECTION FOR EXCITATICN OF LEVEIS

ENERGY (EV) 1-37 2=ND 3=TH 4=TH S=TH 6=TH T-TH 8=TH $=TH

27+98T71+2 0.0 -0
50.0000+2 409,9110=3
100.0000+3 Bl 8730=3
200.0000+3  561.8500-3
2804597043 S50.0628-3 0.0 0

300.0000+3 54T.2660=3  S4.298l=3

400.0000+3 504.6550-3  172,0000-3

2491.1910¢3 490.8Y06=3 Z24,8K95-3 0.0 0

500.0000+2 489.5610-3 229.5an0-3 7.8991-3

B53.945043 481,4477=3 247,9887+3  25,4247-3 0.0 +0

600,0000+3 4T6.8T30-3 2%8.3170=3  35,3064-3 5.1589=3

700.0000+3 674.7150-3 279.6040=3  $3.4980-3  10.6913-3

701.4220+43 4T4.0B98=3 279.553%=3  43,7002-3  10.7577=3 0.0 +0

735,3250+3 489.1g87-3 278.3503-3  5a.3211-3  12,3420-3  57.2064-3 00 *0

7T4.9120+3 441.TAOT=3 27é.94%8-3 64.1502-3  le.igle-3 124,0037-3  &8.9708-2 AL B ]

300.0000¢3 430.7510~-3 276,05%0=2 67,7i76-3 15,3841=3 1ps,3360-2 117 .6a00-3 41,7a4g=2

836.3890e3 413.2519=3 269,.2639=3  70,0533=3  16.5374-3 150,940T-3 133.,4:539-3  66.0178~1 0.0 +0

851.6070+3 405.9337T=3 264, 4h6&=3 71.0302-9 17.0281-3 1y7,g048%=3 142.15%9-3 16.1521-3 3.2568=-3 0.0 +0
. 900.-0000+3 Xp2.pelp=3 257.4750-3 Theldpé=3 14.%885=3 206.4710-2 lso.7560=3 lgpps3Tgp=2 13,6134=3 29.5151=3
| 1.0000e6 2%1.0300=3 246.2620=3  T79.6071-3  21.764D=3 227,3330=3 194,2150~3 139,.9R70-3  25.6405-3  98.B385~3

1.058646 135,2806-3 239,2456=3  An,E33%-3  23,0729-3 227,9436-3 l196.4975-3 143.9l9p.3  ¥5,27216-3 1p7.340%=3
1.0607+6 534,a452=3 239,0515-3  A0.BABG-3  23,1p90-3 227,9465-3 lgs.56p6-2 1644,0277=3  29.3206=3 107.5740-3
1.1204+6 318.p658=3 231.843a-3 R2.1693=3  24,4331=3 22B.0%99=3 19R.%054=3 14R.0671-3  32.9993-3 116.2567=3
1,128+ lp.a3pl-3 ?3p.pa74-3 47.3483-3 24,63p9-3 278.0756-3 199.2294-3 143,6753=3 33,507R=3 1ll7,a2565a2
1.25p0+6 2A3.8510=3 21£.233¢-3 A4,9255=3 27.3453=3 - 22@,3040-3 2¢3.9510-3 1%6.7990-3 40,9157-3  138,9400-23

! 1.5000+6 224.3860-3 1a2.86420=3  87,2430-3  29,613423 135 9920~3 laa.2ys0-3 1a6,571n-3 47,9519-3 131,g040-3
1.7500%6 173.0T60-3 147.37170-3  13.4783-3  2p,6442-3 143,9260-3 155.9130-3 130.3520-3  49.2376«3 120,0470-3
2.0000+6 132.2460=1 1156.9720-3  $2.2345-3  25,7174=3 117.5410=3 126.5580=3 117.9830-3  46.0282-3 1p5.7020-3

- 2.5000+6  Th.48Hha=3  69.2706=3  4n,8688=1  1R.2T37-3  Tp.211p-3 77.1pgt=3  17.8067=7  33.Tpe2-3 0 TA,53%8-3
3,0000+6 43.2267-3 39.8892=3 24,9450-3 11.731%-2 40.3%925-3 44,2330-3 48,7050-% 21.3639=3 47,17p8-3

&, 0000+6 12.,1251=3 11,%5p46=3 T. 630527 3.8285-3 12,02¢1=3 12,9354-3 15.740p=% 7.0021-3 15.4045-3
§.0000¢b T83,9731l=g T19.0R%0-e 433.6500-6 $53.05%0-6 B20,T359-6 i TERY=-6 1.1283.3%  466,6500-¢ 1.1243-3
B.0000+&
10.0000¢6
11+0000+8

12.0000+6
15,0000+6

— {; Es —




FAREME TERS

MEUTRON SERARATICN ENERGY B.932E
LEYEL PARAMETER(XI=ZERC)
LEVEL SPACING 4vsraenses
LEVEL DENSITY PARAMETFR ,. l.al&E

PAIRING ENERGY rassrnsan

NORMALTZATION FACTCR ,..

TANGENCY PCINT ..

ADOPTED LEVELS (Myv3

ERERGY(EVY)

BOTTT2+3
100.0000+3
165.243043
Zoo- 000043
300.0000+3

328288043
36T.2T60+3
400,0000+3
500:0000+3
506.87304+3

600.0000+3
£41.9050+3
TOD.Q0GO+3
T28-4660+3
T35.6210+3

A00.0000+3
300+0000+3
1.0000e6
1.2500+8
1.5000+&

1.7500+6
2.000046
2+3000+6
3.0000+6
4.,0000+6

6.0000=8
8.0000+6
10.0000+6
11.0000+6
12,0000+6

15,0000+6

1. GROUND
2. c-ps0le
N u.16398
[ 0*32578
5. 0. 36047
LN Qr503y
T. Q6370
a- Q+7229

« FeT08F
+v FPOOF

1.487E
-+ 1u120F
Z2+140F
.+ 14RY9E
o1 H.TRSE
5.796F

342
lr2*
112
32
5774
5f 2=
5P
Tr2"

JAERI-M 5
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v BE=xF-131

TARLE aZ
NUELEUS ..
00 (mEV)
02
TLIMEY)

D1CL/MEV) TAG,
Q1CL/MEVY Ky
LG TAG .
QDIMEVY €M
Q3(1MEY) TAG.
OUD(MEY)  Tas,
GOMFYY  CoM.

CROSS SECTION FUR EXCITATICN OF LEVELS

1=57

0.Q +2
201.2330-3
312.1383-3
371,2215-3
§15.1310-3

400-6920-3
280.T913=3
165.0830=3
3P6:6690=3
324.7018=3

29R.0470=3
289.319%=3
27T+2200=3
?12.5351-3
271,357%=3

260, 76203
246.5240=3
232,6330=3
19%.721pa3
158.8250-3

1?3.0200=3
9a.,4815=3
51.5471-3
?6.4p82=3
6:.2876=3

2¢9.511cas
1R.08 -6

2=ND

3=TH

0.0 +0
lg.5978=3

52.1424~3

EN.5R36=2
T2,2176=3
Al.9APS-3
lop.314p-3
100.4310-3

102.0170-3
1n3,3n%6~3
105.0920=3
1ol.1439-3
lu0.17n2=3

9l.2Th0=3
4%,2810~3
40.8559=3
T2.47746=3
A4, R493-3

57.1410=3
45,3a86+2
I4,8417=3
22.6nig=3

T+39Ta~3

636,0951-8
52,851 7~%

N e
138, 590%=3
255.4570-3
33a.134p-3
13R,22203

339, 3360-3
336,8977-3
23%.4080=2
Z30.3670=-3
32%.68026-3

327,7250-3
312.933G-3
39?.8630-3
271.3740-1
230, 840C-3

1p7,2430-3
146,3450-1
B?.5292-3
A3,4769-3
069453

537, 5461 -0
312,9120=k

4=TH

n.0 +U
119.0210-3
333, 3860-3
I34.040n5=3

3e3,1790=3
337.2588=3
333,87u0=3
329.131a-3
32T.9519=3

317,3%q0=1
3p7.9180-3
3pn.2630-3
275.41lpn-2
239,1420-3

197,32p0=2
144, 8050-3
0. 7721=3
49,1942=3
12.7277-3

6TG.4570=4
42, 8650=6

752

CPCuS SECTION(RARNY AND Mu=hAk

ENERGY(EV)

la0.-00ul* e
20U, DURC+n
1,0000+3
3.c000+3
10,0000+3

20,00u0e3
50,0000
80.7772+3
lag.copt+?
le5.2430+3

200,00004+3
An0.0000+3
3284288043
367.2760+3
B50-00U0*3

500-0000*3
506.8730+3
£0D-0yGO*D
6415050+
T00.0090+3

T28.66b6043
735.6210+2
BOD, BUO0+D
SUG. 0000+

1. 604046

L, 2500+6
1,%000+6
1.75060+6
2. 900046
2.5000+6

3,000046
&,0000+6
6.0000+6
860004
10.0000+&

11,0000+6
12,0000+6
15.0000+6

5=TH

Q.0 U

179.3490-3
203,4759-3
235.2310-13
239.1431-3
259.8750=3

244 ,4610=3
247.8950-3
244,1320-3
22%,4790-3
198,38703

les.oluo=3
139,580=2
B4, 6TAH=?
47,0995-2
12,53Q4=13

135 ,133kap
48,901 3=6

“"i; 6 —

roraL

93-R398*0
I ELTING
149,5209+y
12,8708y
A.8515%¢0

1L ARTOY
6361740
GuNBRZ U
S.BELutL
5. 771800

5.7116+0
HeTB0sY
FREFSY MY
LLEOD
5303y

hrdyultu
Balpitep
Br2492%y
[PENEI T
bi3B26%Y

6415229
642350
bo43T4e0
6.5a73e0
6.:6516%L

&.70T6+0
5.639640
ba4aTHIY
6.7R96 40
5.85L08+y

5.,47224+y
o, 74alsg
4183400
4 4n3640
4 EBA240

4, TT12+D
4,874140
4.8871+0

&=TH

0.0 +0
Khe3al2=3
1yi.2175-3
104,9567=3

13s4.6010-3
163.CTRO=3
17%.8720-3
legh.Qan0=3
lip.lo70=3

15g,2p70-3
132,2340-3
£1,3899-3
45,2416-3
12.0352-3

649,8530-¢&
41.5756-8

ELASTIC

2303%6*n
19.201pen
14,31n5+n
10.6706+0)

L8515

6.794N0+0
5.947T41
5.1642+0
5.41ETH0
B.ZasTen

S, 136540
F.16RT+N
Sel122%0
S0P by
LAREL YAl

4:9132%
EPIE T
4<B1lER*Yy
4.933a+n
4.994040

4.959R+0
4.9617+0
©.97330
s,9850n
44979040

B.9R9240
4, 716340
4,491540
4.2383+n
3. T13a+n

3.2329+n
2.534p+0
2,0R67+0
2.306440
2,851640

2,7779+0
2.8598+n
2.8797+0

T=-TH

0.0 +n
7.9119-3

79.1gls-3
110.4070-13
124,24a0-3
135, 8940=1
134,2800=%

123,4630-%
1pa.581n=1
69 3417=
4p.4313-3
11,5538=3

676.1800-4
45,817%=h

INELASTIC CAPTURE

300200040
13.4000+0
5.2100+0
7200040
1.1:Q00+0

£93.,0000-3

414,0000=3

Vel U 304,.0313-3
2u1.2330=3  Z65.0000-3
e 64u0=3  R202.6449-3

9, 1140=3  1K3,0000=3
487, 7Ta0=3  150.0000-7
B2 G7RO-3  132+5723-3
T2 onup=3  L11,5750-3
819:5500=3  101:0000~3

le0ga5*g 79+ 1000=3
LilngT+y TT.RS523
Li2624%C &4t 0Q00=3
1.30g3+g &0¢5530-3
1.372140  36.6000=3

l.ecibsl  53.B493a3
L.ageosy  53.2410a3
1,4738+0  48.3000-3
i.5%47«0 wa, 1opo-3
1.6311+u a1.4000=3

1.7837+0  54.7000-3
1,8930+0  30.3000-3
1.9697+y 26.7000=3
2,076+ 23,7000-3
2.1201+0 18.2000-%

2.1351+0 14,2000-3
2,2p28+p 7.2200-3
2.0953+0 1.8400=3
2 peessy 3p.npoo=6
2.0364+0 90.0000=-6
i.9932¢0  50.0000<0

1.5h%3e0 A0, 0000-6
2.001%+0

My-BAN

5e156T-3
5,2495-3
5,78l6-3
Ball657-3
19.9341-3

36,9844 .3
Y0, 7141m3
lap,9874-3
172.3870-3
Phe,06T8-3

285.,9330=3
344, 27703
365-6397-3
by, 5733
¥99r6560-3

4430474 0m3
484, 59696-3
4631 2340=3
atl,0207=3
479.0430-3

482,6311.2
“§3,5330=3
“91.6580=3
503,72350-3
515.43a0=3

549,5750-3
585.5100-3
618.7010-3
646.4560-3
682.6720-3

695.6800-3
679,R660=2
634 ,6410=3
721.5760=3
8p1.9270-3

830.4640=3
A31,.5540-3
BE5.AT80+3




JAERI-M 5752

TasL

a2 - 16

NUCLEUS .»» 55-CS=133

PARAME TERS CROS5 SECTIONCBARNY AND MU-BAR

ENERGY (EV) TCTAL ELASTIC TNELASTIC  CAPTURE MU=BAR
NEUTRON SEPARATICN ENERGY 6.T0LE 0O{MEVY

LEVEL FARAMETER(XI-ZERCY - 5+0R0F Q2 100.0000%0  £2+1923*0  24+3923*D 37+300040 5407573

LEVEL SPACING ,ssnsenarsns 2+4%80E DIC(MEV) 300.0000+0 37,3465%+0 20.146%40 17.2000+0 5.15%8.3

LEVEL DENSITY PARAMETER .. L.613E 01{L/MEV) TaG, 1,0000+3 22.02al+0° 13.22ai+0 68000+ 5.6129-3
1.485€ 0L01/MEVY CoM. 3,0000%3 14.2214+0  11.371a+0 78500+0 7.6218-3

PALRING ENERGY ssvresseser 1.080E COSMEV? TaG . 10.0000%3 3.4637%0 a3.2297%0 1.7300%0 17.5610-3
00 (MEV) (oM.

NORMALTZATION FACTCR «.e~: 1.92TE 03{1/MEV) TaG. 20.0000+3 832640 b,9926+0 840.0000=3 34, 255723

TANGENCY POINT tuvusrvans, %.668F QOCMEV)  TaG, 50.0000+3 6.4506+0 5.96660 504.0000=3  B5,5397=3
3.619E 00 (MEV) COMa 81.6163+3 &.0648+0 5.7049+0 0.0 +C 359.9G1T7-3 137.0857T=3

100.,0000+3 3.0404%0 5.2695%0 257.6330-3  313.0000-3 167.0630-3
161.717043 9.6843+0 5.0257+0 428.B340-3 229,4321-3 240.6367-3

ADOPTED LEVELS (MEV)
200.0000+3 5,5870+0 4.BaBé+0  538,38H0-3 200.0000-3 286.3060-3

1, GROUND Ti2e 300,0000+3 S.hbp340 4,828+ 649,5840=3 168.0000-3 352,3710-3
F g-oip 5424 3§5-7030%3 37776740 a+gl49%0  T07-0130-3 1s54:8212=3 382:1348-3
3. 0.160% 547 490, 000043 5.TQRS+( 4,928p+y Tlh,e44p~2 153,q000-2 287.1000-3
4= 0+2e2a 372* 440+4150+3 5+8709%0 41 9853%0  Tel:1180-3 la4r4ga5-3 33613542=3
5. 08371 1,2+
463-3370%3 3+ 876740 4+9679%0  Té4-3660-3 183:9279-3 397-0233-3
500.0000+3 5.9778+0 5,016540 B27,2800-3 114.0000-3 409,9980-3
BO0.NOGG+S 6.156840 £.0548+0  997.9330=3 108.0000-3 430.3270-3
700.0000+3 6.3199+0 5.085T+n 1.1494+0  84,8000+3 446.7090-3
- 200.,0000+3 6.9610+0 5.111440 1,235%0  68.2000-3 #61,4820=3
900,0000%3 64575940 5.121140 1.,4000%0  54.3000-3 876.1160=3
1, 00006 6.663240 5.1lggen 1,4593+p  47.9000=3 49l.2120-3
1.2500+6 &. 768340 5.,0425¢0 1.688340  3%.5000-3 530,7810=3
1.5000+6 61731340 4. B5pA+D 1.806740  28.0000=3 569,3040=3
L.1300+8 b.6n22+g &, 701540 1,81e0+0  27,70p0-7 602, #eZp-3
2.0000%6 52218640 a.4758+0 1.923940 1R.9000-3 £28.4030-3
2,5000+6 5.989T+Q 3, 989%+n 1,9a7lep 1%,3p0p-3 &3B.4720-3
3.0000+6 5.55T7T+0 3,5231+0 2.02u8+0 9.8300=1 565:2120-3
4.0000+6 4.831140 Z.812040 2.0142+0 4.8300=3 $39.2180-3
£.0000+6 2,221g4g 2,35584n 1,8646+0 970,00006 586,7750-3
8.0000%6 5,609040 2,6317%0 1.7771+0  220.0000-6 628.1950~3
1o.0000+6 £.6777+0 2,631 ge0 2.0t66+0  B0.00p0-6 Bul.ps7o-3
11.0000+6 42 76599+0 24758420 2.0076+U  40.0000-6 B29.9870=3
12,0000+4 4,830240 2.8839+0 1,986340  70.0000+«6 B51,5970-3
15, 0000+4 4.9333+p 2,883%40 ?.050100 8871, 3p%0=3
CRCSS SECTION FOR EXCITATICN OF LEVELS
ENERGY (EV) 1-5T 2-N0 3-TH 4=TH

Blabla3+3 9.0 +0
100-0000+3 257.8330-3
161.7170+3  334:5471-3 o.0 0
200.0000+3 3Rp.6leqe’  Lag,Trép-3
300.0000+3 392.6220-3 256.9610=13

385.7030+3  400.8738~3 294,992¢~3 0.0 +0
400.0000+3 202.1970-1 301.3370-3  13,0611-3
340.4150+3 402.9550-3 308.4770=3 23.760%=3 0.0 .l
ak3.3370+3  &pl.plaZ=3 2*1n.2anp-3 74.5345=3 3g8.27al-6
500.0000+3 404.0800=3 221.97350-3 49.5360-3 TW91T7-3

£00+0000+3 398.4450=3 330.2%990-3  58.8573=3  13.1209-3
T00.0000+3 38T.8020-3 330.6070=3  75,4356=3  17,4871-3
800.0000+) 376:2130~3 327.T770-3  84,9710=3  21.7122-3
900:0000¢3 361,668p=7 32n.TR4p-2  <3,5696=3  25.4073=3

1.0000+6 34%,9710=3 311.5060-3  §9.3344-3  29,0R30=2

1.250046 303.6T20=3 281.8530-3 106,6780=3  35.0846-3
1.9000+6 262.4170=3 287,545%0-3 104,0080-3 36,9652=3
1.7500+6 226-3150=3 216.10%0-3  96,6033=3  36,0633-3
2.0000+6 197.9300-3 100.17%0a3 BR.2075-3 33,9520-3
2.5000+& 159.9500=3 154.811p-3 T#.8821-3 29,8543=3

3,0000+6 133.199g=3 135,21lp=3 6T+2TRT=3 27.504T=3
X.0000+6 126.1670-3 122,5780=3  54,3923-3  27.50a5-3
£.0000+6 158.0350=3 1%3,0000=3  87.7432-3  4n.1p33-3
2.0000¢6 ©218.2230-3 211,pe40-3 12n.10%0-3 59,9275=3
10.0000+6
11,0000¢6

12.0000+6
15.0000+8

._-E; 7 —




PARAMETERS

NEUTRON SFPARATICN ENERGY 6.871f
LEVEL PARAMETER (X1=2FRC)

LEVEL SPACING Leivsuramess

» 1-222E
« 6.000E

LEVEL DENSITY PARAMETER ,. 1.355E

1.23%

PALRING ENERGY +viwarenrar T1000E-

0.0

NORMALIZATION FACTOR vvave 1.R43E

TANGENCY PCINT wouarnvenss

ADOPTED LEVELS (MEV)

ENERGY (Ev)

231.6460+3
300,0000+3
400.0000+3
411.2500+2
500.00Q0+3

60000003
613.1470+3
T0C.0000+3
Ta3.B2a0+3
£00.0000+3

900+ 0000+3
$69.0350+3
1.0000+6
l.070%¢8
1.2500+6

1.5000+6
1.6331+6
1.7127+8
L.7500+%
2.0000+%

2,5000+8
2.0000+6
4.0000+6
6. 0000+6
£.0000+6

10.0000+&
11.0000+6
12.0000+&
15.00004¢

1. GROUND
2+ 012498
3. 0.,4082
4 g 6086
5. a.780
[ 09817
T 1.p626

4,311E
3,603E

TsP
S42%
3474
nr2*
11424
1r2+
32

TARLE A2

NUCLEUS .o

90 (MEVY

03

a1(MEY)

01¢14MEV) TAG.

0103/MEV) CoM.

0l(MEY)  TaG.
(MEV)  COMs

a3 (1/MEV) TAG.

00CMEV)  TaG.

oO(MEY)  COM

JAERI-M 5752
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+ 55=€5-133

CRG5S SECTION FOR EXCITATICR OF LEVELS

15

0-0 0
223,4000-3
A57.4690=3
362.1752-3
399.3020-3

438.321p-3
438.2663-3
437.9050-2
a4, 98053
A48 4Ta0=-1

656, 7370=3
G684 91R4=12
565:9260-3
46T a42p=3
471,29%0-3

441,8120-3
426.6103=%
417.5208=3
411.261p-1
302.3630-3

12e,1300=%
55,6475-3
12.8183-3
1.0242+3

pen *0
62.T7324=3

96:617%=3
49,0207-3
114.9100=3
131, 8879=3
134.68380=3

154.4550-3
L16R.9RPQ~D
170.7710=2
L1gcpgas-3
199,5260-23

201,6560=3
2nl.5421=3
201.4739=3
201.9¢20+3
160. 57703

TT.7T3a4~3
A%.a950-3
&.8186=3
T16.57149a0

3=TH

0.0 0t
I01.0610=3
1as,6745-2
151.8730-3

1R6.6830=13
21l.6%64+1
216,7320-3
Z3p.21g7=1
269.5900~3

294.6350-3
3pl.1177-3
304499153
2p6.80T70=13
242,32003

111,4670-3
44,585i=3
11.8595=2

554,11g0=-m

0.0 0
10l,7550-3

240.9930=3
295,0403=3
Jgl.T380=-3
329,3008-2
395.8280=3

465,2870=2
43p0,0776-3
501.1019-3
307, 20h0-2
333,2010-3

12a,3%550-3
51,5508-3
12,%219=3

1. 1lgg3.2

CROSS SECTION(BARN) AKD MU-BAR

ENERGY (EV)

100-0000%C
300.0000+0
1.0000+3
3.0000+3
10.0000%3

20.0000+3
$0.0000+3
100.0000+3
200.0000+3
251,6660+3

300, 0000+3
4010.000043
411:250073
500 . DOD0*3
600°10000*3

413+187073
T00.00003
785:8280%3
200,000043
900,0000+3

909,0350+3
1.0000+6
1,0705+&
1,250048
1,5000+6

1.6331es
1.7127+¢
1.T7500+6
2,0000+6
2,5000+6

3.,0000+6
4,4000+6
6.0000+6
8.0000+86
10.000048

11.0000+6
12.0000+6
15.0000+&

Se=TH

o.0 +0
3.0818-3
b.5a43=2
15,4550-3

Z4,7i79-3
30.59653=3
34.1115-3
35.7988-3
38,0692-3

25.5725~3
13,6940-3
3.8550-3
231,98506

—_ E; 53 —

TOTaL

634 66T9*0
41.5885+0
24.,2658+0
15.4303+0
1g.0212%0

B.1499+p
huD844+0
5.818%+0
5.4954%0
5.5185+0

5.5400+0
5.697240
5-Ti90%0
5.8911+p
6+0891%D

6-1134%0
bs27384+0
6+8132%0
6.436240
6+3T13+0

G-6655+0
6.6T71+0
6.71leb6%0
6.8170+0
6007440

6.74T6+0
6.711840
£.6950+0
B 521p+g
6.,04T2¢0

5.654540
3.8995+0
44247040
4,8068%0
46667+

4, To0T+(
4. 835640
44972840

6=TH

0:0 U
24,0919=3

57.6535=3
T, bB0Y=-3
TE-4T04=3
87.12p9-3
B5.0072=3

53,.8439=3
27,5639=3

1. 4076=3
62 T130=6

ELASTIC

43-06T9%0
30.988%+n
20,5254+0
13.9403+0)

Fe3972%0

1169990
612930400
5652940
59,3754+
5,41354+0

S.z2194n
5.2576+0
5+2a687%0
5.354240
5 4820%0

3-5910%0
%.589T+n
Gr5390°0
545370+0
5.4828+0

5.475540
5. 4T43+0
5 4600+0
5.,42234n0
5.2773+0

5.1T21+0
5,.1086+0
3.0789+0
ti67lpen
3,8709+0

3,43R8+0
2,6828+n
Z.1198+0
7, 2p434n
Z.61T740

2, 7T4TR+0
2.82385+q
2.899T+0

T=TH

6.0 0
1,6715-3
2,4545=7
3.510%=3

3,2087-3
3.3658-3
2.2478-3
6la.6730-5

INELAETIC

0.0 U

223, 4000=3
397.4690=3
365+ lge0-3
462,0350-3
53479330=3

550-5540-23
653,9160-3
Blo-7320=3
836.7950=3

1.03644+0

1.163340
1,1563+0
1.2113+0
1,3817+p
1.4B68+0

1.536B+0
1.5667+Q
1.5808+0
1.p31g4p
2,117+

2.2115+0
2,2150+0
2.1268+u
2,1223.0
Z.04E940
2,012a+0

1,99T2+0
2.0731+0

CAPTURE

26+ 6000+0
10.:6000+0
3.7400+0
1.4500+0
670.0000-2

&#50,0008-3
251,0000=3
166.0000-3
120.0000-2
1o4,9312=3

94.7000=3
82.1000-2
81 16B7=2
T4.9000=2
1211000=3

7ir8298=3
T0.20G00+3
63+3916=3
62+4000=13
50:2000-3

46.6535=3
56.9000=%
45.2338=-2
52.9000-3
%3.3000=3

38, Th683
36.4108-3
35,4000-3
14.5000-3
7.5800=3

8.1400-3
1,4900=3
410.0000=6
13g,0000-6
40.0000-6

30.0000-6
20,0000-4

MU~BAR

41998273
5.,06T3=2
5¢8T715=3
7.27063
16,3779-2

31.9859-3
80.9709=3
15241103
248,6860=3
231,7878=3

312.9420-3
348.T150=2
351:0312=3
364.3030=3
381+45T0=3

383+2035-3
356, T4lpad
410020819=3
4lZ.8440=3
433.9320-3

4£48.8605=3
450,6950=3
462,16493
€91,3350-3
531.3580=3

549,5480-3
560,4256-3
565,5230-3
614,3190.3
679.8660=3

T03.2420-3
691, 7420-3
656,3550=3
717.3560-3
799.0330-3

BZR,IEH0=3
850, 4030-3
867,23700~2
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TABLE A2 =~ I8

KNUCLEUS v 55-C5=127
FARAMETERS CROSS SECTIONCEARNY AND MU~BAR
- ENERGYCEVY TCTaL ELASTIC INELASTIC  CAPTURE Mymg aR
NEUTRON SEPARATICGN ENERGY 4.8TLE 00(MEY2
' LEVEL PARAMETER(XI=ZERC) - 2:801E 04 100+0000%Q  78:9368%0  T7:0268%0 1-9100%0 9+923173
LEVEL SPACING ssesuneasnss 14100E 03 CMFY) 300, 000040 46, F730840 46418580 688, 0000~ 4, 3829=3
LEVEL DENSITY PARAMETER .. 1,117E Q1(1/MEV) TaS. 1.0000+2 27.0810+0 26.8070+0 274.0000-2 5.3360=3
1.241€ 01€17MEY] CaM. 3,0000+3  16.973540  1a.R345+0 133.0000-2 6.9294=3
PAIRING ENERGY svuresresss B.500E-0L0MEYY  Tac. 10.0000*3  10.7703*0.  10.7138*a 56.5000=3  15.1704-3
- 0-0 (MEV) oM.
NORMAL JZATION-FACTOR sesse 1.3TSE 03(1/MEV] TAG. 20.,0000+3 B.5996+0 8:566940 32.7000-3  29.579%-3
TANGENCY POINT <, eqscrasas S.883E OO(MEV) Tab, 50,0000+3 6.7220+0 6.+ TO3B+0 18.2000=3 T5.8294=3
: 3.587F OD(MEV)  COM. 100,00002 5.8557+0 5. 8448040 11.7000=3 144,6980=3
: 200,0000+3 5443440 5.433740 7.6600=3 230.6060-3
f 300,0000+3 5.4652+0 5.858%+0 6.7000=3 2B8.9720-3
f ADOPTED LEVELS (MEV?
400,0000+3 5.6232+0 5.6168+0 6443003 3l4.5440=3
{ 1. GROUND Tizs 458,3500+3 5.7435+0 5,7371+0 Q.0 +Q 6,3134=3 327.8011-2
2. 0455 542* 500+0000%3 5:8293%0 5.6541%*0 lem-%630-2 br2400=3 337+2640-3
3. Q.85 342+ 6003000+ 6.08aT+D h.7a5T7+n  292.7340-3 6.,2800-3 2352.1660=2
Le 0+98 sr2* T00°0000%3 6+2491%0 SeATS0*D 36T 56R0-2 GraTO0=3 262:5T70-3
5. 1.49 1r2+
& 1:87 1142- 800- DOOO*3 6430940 349450*0 429+2p00-3 6°7000-3 372:6110-3
T 2.07 32 856,29580+3 6451710 hi0253+n 4T E560-3 6.p318=-3 279.6741l-3
8+ 2:1% 1£2* 300+0000%3 6+5841%0 B'0L67*0  5L0r4290=3 5*9300-3 385+1730-3

987.2150+3 6690540 6:10965+0 IBE.BERO=3 F.1228+3 397.7T95%6a3
- 1.0000+8 62706140 6.1009+0  598,0500-3 7.1300=3 399.6460-3

1,250048 £.,8773+0 6.0632+n BU6,2560-3 7.8600=3 440.1790=3
1.5000+6 6,88R6+0 §.9321en $47,7720-3 8.7300-3 478.2520=3
1,501046 6,988240 5.9313¢n F48,1050-3 8.T343=3 ATH.3T48-3
1.1500+% &-TE99+D 5.733640 1.04684+0 9.8300=3 509.9110=3
1.8838+6 6. T016+0 Se5638+0 1.1231¢0 9-6880-3 526.7023~3

2,0000+6 6+6249+40 S.4162+0 1.1951+0 9.5900=3 541.2920-3
2.0852+s 6.5529+0 5 286740 1.2R89+D 7.3183-3 554,T347=3
2,165846 6.4849¢0 5.1053+0 1.236800 5,7246=3 557,5412-3
2,21624¢ Bola24e) suglnaen 1.4 7040 4.9325-3 575.5143.3
2.5000+6 6.202740 9.4738¢0 1.727140 2.2600-3 620.4370-3

3.0000+6 5. 751140 3.6749+0 2,0752+0  940.0000-& 679,0150=3
4,0000¢6 4. 5739+0 2.Ta32+n 2,1904+0  340,0000-6 689,3680-3
6,0000+6 4.2802+0 2.1835+0 2.136640 100,00D0-6 656.6880=3
81000045 s.41pleg 2,219240 2.1369+0  60.0000-6 715,0460-3
10.0000+6 4.6606%0 24605940 2,0566+0  20.0000=6 TIT.4440-3
11,0000+6 4. Tan5+0 2,7T304+0 7.0221+0  10,0000=b BZ7.0150-3

12.0000+6 4.8554+0 2.834140 2.01Z3+0C  10.0000-& 845,3800=3
15.0000+6 5.01530 2.9173+0 2.0980+0 86T 4590-3

CROSS SECTION FOR EXCITATICN OF LEVELS

ENERGY{EV) 1-8T 2=ND 3-TH &=TH 3=TH

458,3500+3 0s0 «0
300,0000+3 168.5630=3
600.0000+3 292.7340-3
700:0000+3 367:5640-1
A00.0000+3  429.2000=3

856258043 451.4022=3 Q.0 +0

900,0000+3  #63.6650-1 41, TH3I5=3

98T 2150+3 491.5355=3 67.0111-3 0.0 +Q
1.0000+6 #9%4.91llp=3 To.717223 17 82643
1.2500%6 $39.1330=3 113.6320-3 153.4900-3

1.%000+6 %k4+1300-3 155,5020=3 228.0910-3

1.5010¢6 S64.1075=3 155,6138=3 224,3323-3 0.0 +0

1.7500+6 558.3330-3 1A4.3120-3 290.2700~3 13.5211=3

1.pp38+6 542.5275-3 1g1,97ps=3 311.1354.3 1g,8587-2 0.0 *0
2.0000+6 528,70%0=3 202.2510-3 2329.2630-2 Z4,6103=3 113,5150-3

2.08%92+6 496.0T99=3 166.4832=3 Jlg,0364=3  ZT,0637-3 124.0863~3 ¢.0  +0

2.1638+6 470.9952=3 191,0299-3 Jo9.3637-3 29,3873 134,p80%-3 £,0516=3 0.0 +0
2.2162+6 A433.4419=3 IaT.6716-3 303,3214=3  30.08380=2 14p.3277=3 F.8380=3 1,3341=7
2.5000+6 358.581n=3 lea.41p0-3 ?65.2660-3  59.0179-3 175.5240-2 31.1489=3 RrB508~7
3.0000+6 154.006043 A6.2663-3 126,9060=3  28,1148-3 108.0590-3 35.9521=3  13.9097-1

4,0000+6 34.8612=3  22,2199-3  30.3396-3 9,1532-3  3p,2669~3  Lu.5705=3 6a3I0R=Y
£.0000+6 21.5518-3 2.35%9=3 3,1783=3 1,0735=3 5,5767=3 1,8p68=3 922.0All=s
8.0000+6 362.8l90=8 373.1280-6 507.1480-6 168.6470-6 846,0371-6  253.8170-6 l44.6350-6
10.0000+6
1.0000+6

12.0000+6
- 15.0000+6

__.E; S) —
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TABLE a2 = 19

NMUCLEUS - 58~CF-1las

PARAFETERS . CROSS SECTIONCAARNY AND MU-BAR
-
ENERGY (EV) TOTAL ELASTIC INELASTIC CAPTURE MU=BAR
NEUTRON SEPARATICN ENERGY &4.%81F 00(MEV)
LEVEL PARAMETER(XI=JERO} . 3.530F ¢ 100.0000+0 175.2810¢0 121.6210+0 3.6600+0 44678343
LEVEL SPACING staserracrry 1,000 Q3{MEY) 300.0000+0  T3.26la+U T2.091&4+0 1.Z700+0 £.7134=3
LEVEL DENSITY PARAMETER =+ 1-a90E OLUL/MEY) Tag® 1.0000°%3 41r2763% 40rB313%n ' 445-0000-3 449258-3
1+973E Q1(1/HEYY COM- 3-0000*3 26+8529%0 2a+6l99+n 233+0000-3 5:-9187=3
PAIRING ENFRGY +rasurnrens 24099E 00({WFY) TAG. i0,0000+3 18, 6003+0 14.553%5+n 145.0000-3 11.36146=3
1.170E QO(MEV) com . -
NORMAL 1ZAT ION FACTOR s«sn+ 2.445F 03T1/MEV) TAG. 20.0000+3  }1.091140  10.98914n 102.0000-3  21.4436-3
TANGENCY PCINT seuaussrsas S.632E ODIMEV) TaG. 50.0000%3 T.9002%0 T.8279%0 T2.3000=3 56.1963~3
4-T04E QO{MEVY  COM. 190-0000%3 6r3561%0 61293440 6£2-7000%3 112-013073
200.0000+3 5.503540 5,4550+0 44,5000-3 192.9980-3
300.0000+3 5.3922¢0 5.3485+0 43,7000=3 237.T100=3
ADOPTED LEVELS (MFy)
800 DUOO*3 5+5254%0 3.4813%0 46:31000+3  260+9290=3
1 GROUND i+ 400,2840+3 5:5260+0 5.4821e0 0.0 +0  43.9737-3° 261.104l-3
2. 0,397% F 500,000D+3 [ITSE) 4187 34+0 Rpg4.B780-3 17.5000=3 322.5970=3
3, 0.80 o+ 600, 0000+) £.0182¢0 4.903040 1,0990+0  16.3000-3 348.0%80=3

ToG.0000+3 B.2759+0 8.9835+4n 1.2T63+0 16.3000=3 370.7230-3

800.0000+3 &.5092+40 5.0703+0 1,4221+0 15.,8000-3" 393.8180-3
505.6040+3 &.5203+0 S.0T46e0 1.4290+0 16,7390=3 395,17T83-3
00.,0000+3 6,T076+0 5.1462+40 1.5456+0 1%.8000-3 418,0920-3

1.0000+6 6.BETE+0 5202340 1,6494+0  15.9000=3 443.3320-3

- 1.0070+6 5. BT34G 5.202640 1,46559+0 13,8841-3 445,2053-3

1.25004+6 7:1071+0 3.2115+0 1.8802+0  15.4000-3 510.2360~3
1,%000+6 T.1625+¢ 5,1209+0 Z,0268+0  l4,7000-3 57p.1p30-3
1,7500+6 74094340 4.9725+0 2,1079+u  13.9000-3 £17.7360-3
2_00Qo+6 A.G6RT+0 4, T84 840 Z2,1513,0  13,1000=3 £5%3,2170.3
2.5000+6 ©.5382+0 %,345240 Z,1823¢0  10.7000=3 694.8560=3

3.0000+6 6079240 3.8487T+0 2.1824+0 B.1400=3 708.8490-3
&4.,0000+8 5,.2%53+0 3.093L+0 2.15384p 3,8000-3  698,6020-3
b,0000 ¢t 4408140  ?2,3436+0 2.0639+0 570,0000-6 4632,%290-3
§.0000+6 &, 479640 ERELY TN 2,117+ ac.0000-6 Tlo.6apo-3
10.0000%6 4. 64RT+Y 2.56467T+0 2.0800+0 20.0000-4 T90.0290-3

11.0000+8 6, TT20+) 2.708540 2.0633+0 10.,0000=6 820,2120=3
12,0000+6 4,9012+0 2,8257+0 2.0755+0 843, A710=3
15,0000+¢ 5.15T5+0 2.995240 2.162340 BB4.0660=3

CROSS SECTION FOR EXCITAYICN OF LEVELS

ENERGY (EV2 1-5T 2=ND 3=TH

400284043 0.0 +0
500.0000+3 B6a.8780-3
H $00,0000+3 1:0990+0
iy 7000000+ 1.2761+0
! 80040000+3 1.4271+0

: AD5 60803 1,427340 0.0 +0
860,0000+3 10516240  79.42h4-3
1.0000+6 1.5834+0  B3,7943-3
L1.0070% 1,58%+0  67.3873-3
1.2500+6 1,526%5+0 191.2170-3

1+5000+6 1.3055+0 297.2470-3
1.7500+6 1,0505+0 334,T470-3
210000+6 A820.3940-3 370.149A0-2
2.%0p0+6 Sn%.ToBo=2 253.3%4pw3
3,0000+6 357.9430=3 216,4360=3

4,0000¢6 2731-0430-3 232,2950-2
6.0000+6 357.6970=3 A40%.65390=3
B, 0000+6
10000046
11.0000+6

12.0000+6
1 15,000046

— S; 0 —
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TAPLE a7 -~ 20

NUCLEUS .., &G=hpD-ls)}

i PARAFETERS CRESS SECTIGN{AAKNY AND MU-BAK
M EMENGY(EV) TCTaL ELASTIC INELASTIC CAPTURE MU-g AR
NEUTRON SEFARATICN FHERGY T.83IE 0O(mEy)
: LEVEL PAHAMETER(XI-ZEROY + L+n72E A3 100-0000%g  119-0410%0  43-Taln*u 354300040 8.7113-3
LEVEL SPACING sevavararena 4.000E OLCMFY) J0u, rauo=0 69,7799y 26.37394n 1%.9000+0 4, 7448723
] LEVEL DENSITY PARAMETER .. 1,820F 0l(1/MEVy Tab, 1,0000+3 3y, 3408+0  34.8708+n &.470040 4,9728=3
1.917€ 0iC1/mMEY) ComM. 3.0000+3  23.7638+0  22.0R38+0 1.6800+D 6.0179-3
PAIRING EMERGY «2avsvisas. L1R0E O0CMEVY  TaG. 10,0000%2 1s4.1382%0 13.4%5a2+n 6A4.0000-3  11.7193-3
: 1:940F DDCMEYY  COM»
- NORMAL [2ATION FACTOR « 2.397€ DIC1IMEY) TAG 20.0000+3 10.7224+0 iD. 266840 458, 0U0U=3 22.2323=3
TANGENCY PCINT ouyyve.iun. 4.725E QOCREV) TAG, 50.0000+3 1. 7077 T.4322en ?75.0000=3 58.2545-3
S.AHZE DUCMEV)  Com. 100.0000+3 6258400 6.0574+0 197,0000-3 115,7i10~3
260.6000*3 3.863%4y 5.310140 153.0000-3  19R,5030-3
. 200,000043 5.3726+ 5,2376+n 135,0000=3 243,6730.3
ADOPTED LEVELS (MFV)
400, 0000+3 S.512%0 1.9865+D 126.0000-3  267,3860=3
1. GROUND Teo- %00.0000+3 5. T44n+0 5.6200+0 124.0000=3 280,5730-3
2. 0+ Te2 3s7= 60U+ 0000%3 6-0043%0 5t 8THY*Y 1267 0000-3  290+5860=3
A, 1,723 YIP - Teu. 0000+ 6.2506+0 6.17495+0 130.0000=3 300.6220=3
4 1311 172+ T47-2340%3 6+ 36RA%Y 61237340 00ty 131ew58%-3 304 3726-3
s, 1.812 137+
6 1560 342= BOG JO(O*I 6r490T%y 672633%  Ser4Zel=3 13300000-3 317-0310-3
T. 1,743 Tr2a 900,0D00+3 fLBRTE4D 6.4079en  l40,6720-3 139.pp0p0-3 2332,7210-3
e 1857 s2= l.guac*e 67846570 6:5216%n  1/7:8590-3 147:0000-3 349:2710-3
S l.9le T47a 1.2a47+5 T:CT03g 6.57914n  335,8870-3  16R.5535-3 345,7513.3
- 1125004 T 08a3%0 657330 Jug0350-3 169'0000-3 356 T550-3
1,3203+8 7.0994+0 6.4THA+0 855, 0480=3 164,9915-3 414.6941-3
1.6220+8 7.12134y 6:33T2¢n 644,2670~3  159.7024-3 440.6147=3
1.%000+48 741302 5,2287+n  753,8630-3 156.0000=3 4bp,5070=3
1.571046 7.11l+g £.12114n 843.5010=3 153,.355%5-3 474,3542.1
1.750048 7.0679+0 5.550140 1.06%E+0 148.,0000-3 516,3070-3

1.7553+6 7-0648+0 3.B35%40 1.0781+0  147.,129%=3 517.60%2-3
1.8701+6 6997140 3.60TASN 1,25934p 129.9912-3 545.8718-3
1,92954+4 F.987De0 HLARYR 4N 1,33%9+.n 127.2427-3 560,4966=3
1.96384+4 6.5418+0 5.415040 1,8086+0 118.1497-3 568,9254=3

2.0000+6 64920640 3.3397+0 1.,4667+0  116.0000=3 577.8490-3

; 2.5000+6 6.5086+y #.314040 2.1691+0  23.1000-3 6%4.1780=3
' 3.p00G+s 6085340 3.7826+0 Z.2537+0 9.0600=3 721,7290-3
&,000046 5229040 2 . 9RhPan 2,23 040 2,7500-1 701,8429-3

&,0000+¢ 4, 3897+0 2.217%5+0 2,171840 400,0000=6 663.0580-3

i
8.00G0+5 B.4235¢00 2.2669+0 2.156640 70.0000=6 710.39303
10.0000+6 5.BanT+0 2.5703+0 2,074440  20.0000=6 790.4160-3
11.0000+6 4. 76724y 2.7117¢0 2.0%55¢u  10.0000-6 BZ0-6390e3
12, 0000+6 4.897040 2,876+ 2.0651¢u  10.0000~& 844,2220-3
15,0000+6 5.1429+0 Z2.968%+N 2.15u4y BBR.OTHO-3
| WROSS SECTION FUR EXCITATICN OF LEVELS
'
;
ENERGY (EV) 1=8T 2=ND 3=TH 4=TH HuTH 6=TH T=TH B=TH
) TAT 234043 0.0 40
800+ 0000+  g4,82ag-3
' 900.0000+3 140,4720-3
1:000046 177.3590-3
1.2447+46 270.3070+3 0.0 0
1.2500%6 2T2.3020=3 £T.7na1-3
1.32p3+8 Zpr«37%n-3 laa,1p7a-2 tar o
1.3220+6  312.1307-3 256.00072-3  12.2270-3 0.0 +0
1.5000+6 330:2060=3 331.%340-3 71.£085=3 b0+8Y941=3
1.5710+6 320.0016=3 373.7535-3  77.1732-3  p4,7735=3 0.0 +n

1.7500%  325,96%0-3 &34,9830-3 41.2025%-3 145,9850=3 101.4760=3

1.755345  324.5713-3  4%8.7036=-3  al,8339-% lag,3u73-3 1p2,1334.3 0.0 g

1.8701+6 294,3204-3 490.3567=3  44.4551-3 155,1174+3 1lb.6112=3  34.397T=3 0.0+

14929546 Z74.6727-3 648.2176=3  49.0530=3 159.53a9-3 123,799l-3  y5,541%=3  11,909%-4 6.0 en
1-963046  249.6321-3 485.87T72-3  50.5509=3 182.23p6-3 12n.0571-3 102.4pl0-3  ly,77%e3  2T7.0R33w3

2.0000%  260-1020-3 £45.5610-3 52.1363-3 164.9950=3 132,5650=3 120.2080%3  26.0397=3  55,719%-3
2.5000+6  TR.pdsg-1 171.8p70-3  Fs,g0e3ed 72,51%-3  w9,1751-3  7g.87p0-3  27.5838-1 33435403
3.00004¢ 2%01071=3  35.0785+2 . 728443 31.5720-3 26,2371=3  2m.9666=3  14,2732-1  2%,345%=3
4.0000+6 4.2698=1 [TEERE-2% 1,8405~3 7.5055=3 4.7330=3 5.3538-3 2.9589=13 3.0529-3
&+0000+8 219.,8711ag 346.0090=6 SR.2230=6 562.48860=6 247,6590-% 283,311p-6 l63.3Tap-h 270.3820-6

8.0000%6
10.0000%6
11.0000+6
12.0000+¢
15.0000+6
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TABLF A2 - 21

NUCLEUS o+ &0-ND=144

PARAMETERS CROS5 SECTION[RARN] AND Mu=BaR
ENERGYCEY) ToTAL ELASTIC INELASTIC  CAPTURE MU=BAR -
NEUTRON SEPARATICN EMERGY 5.741f GO(MFV)
LEVEL PARAMETER(XI=ZERO) + 2+387F (3 100:10000%0 125-2810%0 119-9510%0 54330040 4067833
LEVEL S5PACLNG sessnaeness- G.D00E D2CMFYY 300, 000040 T3.3618+0 T1:53214+0 1+B4Q0+0 4,7136=3
LEVEL DENSITY PARAMETER .. 1.917E Gl(1/MEV) TaG, 1.0000+3  41,2T63%0  #0.6543+0 622.0000=3 4,9236=3
2.0028 01€1/MEVY LOM. 3,0000+43  26.8529+0  24.5939+0 299.0000-3 5.9187=3
PAIRING ENERGY saraneusios 1-960E DOCMEY) TAG. 10.0000*%2  14,6985%0 14.5125%0 126.0000=3 11,3616=3
1.1A0E DOCMEY)  COM»
NORMALTZATTON FACTOR saaia 2.879E DICL/MEVY TAG. 20,0000+2  11.0911¢0  10.9%6140 135.0000-3  21.4436.3 -
TANGENCY PCINT o,unaea + 5.8R2E GOCMEV) Tab, 50.0000+3 T.9002+0 T.805840 94, 6000=3 56.1963-3
G, T1&E OCCMEVY  COM. ' 100,0000+3 61356140 6.2T21+0 E4.0000-3 112.0130-3
200.0000+3 5.5035%0 5.435140 CBR.600D-3  192.9980-3
300.0000+3 5.3922+40 5,330940 . 61.3000=3 237,7100-3
ADOPTED LEVELS (MEV)
400,0000+3 5.5254+0 5,4647+0 .60.7000=3  260,9290-3
1. GROUND e 500,0000+3 5.7561+0 5.6920.0 -, £4.1000-3 274.3350=3
2. U.6964 2+ 500,0000+13 &.01R2+0 5.9480¢0 10,3000=2 284,7770-3
3. 1.3145 a+ 700.0000+3 6275940 Be19T4+0 78.6000-3 295.8410-3
4. 1.5099 3= Tul.2780+3 B.278940 6.2008+0 0.0 40 78.1029+3 296,4633-3
5. 1.5600 7+
6, 1,138 24 300.0000+3 6.5092+0 5.5288+0 9335.9830-3 49,%p00-3 359,9810-2
7, 1.7902 [ 900,0000+3 6.707649 5.5810e0 1,1211+p0  44,A000-3 387,2390-3
- 2.085 0+ 1.0000+¢ 6rBRTH+G S.5T01+0 1.2544+0 43,1000~3 &413.1370-3
9, 2,11 7= 1,2500+6 7.1071+0 4559440 1,5022+y -4%,5000=3 477,2680-2
1ia, 2,1a% 1= _ 1,323T+6 7.1235+0 5.5280+0 1,5%05+0 -48,9588-3 494,l4T79.3

1.500046 7.1625%0 54852640 l.6681+0  43.3000=3 534.5190=3
1,520%6 Tol869+0 5.829340 1.6a43+0 43.293%9=3 339,3708-3
1,5709+6 Teladl+o 5.3719+0 1.7291+0  42,1063=3 551,3226=3
1.7300+6 T.094340 5.1674.0 1,B884940  38.5000+3 593,7450-2
1,7502+6 7.0942+40 5.lp734n 1.8885+0  35.3983-3 593,7758=2

1,8027+6 7.063640 5.108240 1,9175¢0  3T.8762=3 693.2956=3
2,0000+6 5.968T+D 4,886240 2.026%40  36,1000-3 €39.0170-3
2.0996+6 6, 866940 4,7769+0 2.0559+0  J38,1032-3 650,3599-3
2,126845 6-B4g3eg 4.T59%400 2.,06384+p A3,5305-3 653.277622
2.2009+6 a.TB38*0 4.665640 2,0859+¢ 32,2726-3 661.978Z~3

2.2194+8 6-TT1940 4649640 2.0%02+0 32.0259-3 663.6353+3
2.5000+6 5.5382+0 4.33%640 2,174840 27.8000-3 £%6.1600-2
3,0000+6 6.0792+0 3.82454+0 2,2402+40  14,5000-3 770.6B80=3
%.0000+6 5.2953+0 3.0186+n0 2,23414+0 a,5gn0=3  7i3,3000-3
6.0000+6 4,4081+0 2.2301+0 2,177440  600.0000=6 §64.5600-2

8.0000+6 4,8296+0 2,2678+0 2.1617«0  90.0000~6 710.6880=3
10.0000+6 4. ha6T+0 2.566T+0 Z,0800+0 20,0000-6 190,0290-3
11.0000+6 4.T720+0 2.T0BG+C 2.-0633+0 10.0000~6 B820.2120=3

12.0000+6 4.9012+0 2.,8257en 2,0735+0 B%3,B710-3
15.0000+6 5.1575+0 2.99%37+0 zol623+0 B66.0660=3
CROSS SECTION FOR EXCITATICN OF LEVELS
EMERGY {FV} 1=5T 2=ND 3=Th 4=TH 5=TH 6=TH 7-TH &-TH 9=TH

T01.2780+3 0.0 +0
80000003  9%0.9%00-3
900 0000+3 1:3211+0
1.0CQ0+6 1:2564+0
1,2%380+& 1,5072+0

1.3237+6 1.5204%0 0.0 *0

1.5000+6 1.56a0+0 102.13q0-2

1.5205+6 1.5394+0 10§, 2040=2 0.0 +0

1.5T09+6 1479040 126.60T79=23 30426693 0.0 0
1.7300+6 1,.268%+p 1aR.3aPped 137,6070-3 297.9270=3

1.7502+6 1.2683+0 188,4376=3 137.6%01=3 297,9535%-3 0.0 0

1.8027+86 1.2058+p 705.6%43-3 i50.98p8=3 20b,8842-3  47,7425.3 .0 0

2,0000+6 983.3400-3 270.1s20-3 201.0390=3 340.4050-3 224.8880-3 3,8907~3

2,0996+6 BAG.BBGO=3 263.5748-3 L97.0540=3 332,6651+3 225.m98l-3 a.4085=3 0.0 +0

2,124p06 862.56%45=3 2r4,3825-3 lon.0%s6=% 33n.T0s4-3 230,85912 Q.5506=3 2,8618=1 0.0 -0

2.2007%6 T88.5786-3 260.80R0=3 193.0006-3 324.7923=3 232,9599=3 13.0038=3 11.5135-3  16.1100-3 0.0 *0
2.215445 774.507T9=3 260.1379=3 Jg?,02p8-3 323.6A%53«3 233.5g¢pl-3  13,6p15-3  13,1514-3 lg.l7g4a3 3.33p4-3
2.5000+6 498.3440=3 246.030-3 181,0340-3 301,5500-3 241,9990=3  26.5702-3  35.5041-31  Ty.40ll-3  68.6949-3
3.0000+6 13%.1300n3 108.32a0-3  90.0283=3 1a2.2780-3 125.8470-3  70.3698-3  31.9273=3  63.3057-3 51.6628=3
4.0000+6 28, 5217-3 1p,7171=3 ig.lpet=3 27,1115.3 21,2p52a3 5,68Te=3 5.B246=3 15,7451-3 12.3509=3

£.0000+6 737.8660~6 719,4127=n B&1,2351-6 669.6088=6 652,7742«6 269.3050-6 167.5130-6 670.5220-6 469:5441-8
£:0000+6
10.0000+6
11.0000%¢
12.0000+6

15.0000486

— S; :2 —




PARAMETERS

NEUTRON SEFARATION ENERGY 7.561%
LEVEL PARAMETER{XI=2ERQ) ~ 7-953E
LEVEL SPACING wveravsnrara 2.300F
LEVEL DENSITY PARAMETER .. 1.643E

1.ThaE
PAIRING ENERGY +urssessess 1.THOE

2+100E
NORMALIZATION FACTOR saars 2.192€

TANGENCY PCINT .ion,euaan. 4.718E
S.62TE
ADOFTED LEVELS (MEV)
1. GROUND Ti2=
z 0ph? 312
3. 0.072 54P=
4. 04745 5/8=
5. 0.92 947m
6 1054 32-
1. 1,1%5 947e
L 1439 T2~

JAERI-M 5752

- 22

L B0=Np=145

CRO3S SECTICN(RAKRNY AND MU-BAR

ENERGY (EV)

100+0000*0

TABLE A2
NUCLEUS .+
CUCMEYY
a2
Ol{MEY}

Gl{1/MEVy TaB,

n1C1/MEY) Com.
004MEV?  TAG.
DO{MEY)Y  COM»
03¢1/MEVY TAG.
OOCMEY) Tak,
COSMEY?  CoM.

300.0000+0
1.0000+3
3,0000+3
10.0000%3

20,0000+3
*20,0000+3
aT.866143
72,5009+3
100.0000+3

200,0000+2
J00.0000+2
400+0000%3
300.0000+2
600 00G0Y3

TR0+ Qp00*3
T54.2100+%
800-0000%3
200.0000+3
926, 4000+3

1.0000+6
l.0613+6
1,1830+6
1.250046
1.3997+6

1,409 +5
1.5000+6
1.7500+6
2,0000+6
2,500048

33,0000+
.0000+6
6.0000+6
8.0000+6
10.0000+8

11.0000+6
12.0000+%
15,00006+6

CROSS SECTION FUR ExCLTATIGN OF LEVELS

ENERGY {£V) 1-5T 2=ND
&T.86614+3 0.0 «0
72,5009+3 5.T457=3 0,0 +U
100.0000+3 37-127%5=-3  534.7450-3
200.0000+3  9hA.2813-3 552,1a30-3
200.0000+43 153.2580=3 55B.3340<3
400.000043 209.1720-3 5#5.9170-3
500.0000+3 259.3980-3 629,3140-3
600.006043 301.87%0-3 670.5900-3
T00:0000+3 335.96ap=3 Tot.3%Ap=d
754.2100+3 341.6304=3 TOR.3R9I=3
300.0000+3 354.4140=3 T09.2620=3
900.0000+3 355.8730-3 Tl4.0270=3
926.4000+3  353.6907=3 TQ0:1535=3
1.0ogo+6  34R.727p-3  6al,4eng-2
1.061346 332.2357=3 642.38R2-3
1.1630+6 331.4800-3 610.7I27-3
1.2500+6 583 6750=3
1.3597+8 316.83RT=3
1.4097+8 512,34592-3
1.500046 271.5860-3 472,0400=3
1,7500+6 194.8570=3 325,42q90=3
2.0000+6 136.16%0-3 212,1110-3
2,5000+6  59.95297-3  aT.8314=3
3.0000+6 27.5217-3 4g.1%g1-3
4, 000046 6£.9006=3 8.8R27=3
6.0000+6 417.7720-6 3an,9621-p
8,00004+6
10.00C0+6
11.000046
12.0000+6
15:0000+6

3-TH

6.0 +0

To.1865-3
115.9890-2
124.30%8=23
La7,4520-3
162.7254=3

147,9860-13
204, 5680-3
22R,1501+3
279.3990=3
2480.5930=3

207.6840=1
15%,2970=3
70-lRab-3
12,1gp7-13
7.5016-3

4RpA.3760=0

a4=TH

g.0 40
1g2,2519-3
222.7639-3 0.0 +0

273.3617=2
315.6310=3
Iu2.0186-3
343, T26T-3
3549,0370=3

27q,T74p-3
194.9240-3
94.1151=3
37.64568=3
4,7158=3

20,6485=3
38,3064%-3
54 . 6564=3
55.7568=3
B5,6164=3

78.1585=3
Ti,7431-2
40.6401-3
19,973p-2

4,9073~2

59%,78pl-8 323 ,5750-6

pu— E) ;} j—

TCTal ELASTIC TNELABTIC

134+1p40%0 B8-9040%0

16.3076+0 61,0076+

43, 9868+0  33.1268+0

26360040 24 LEOO N

15,4593%0  14.6163%0

11.5841+0 11.03%2140
B la75+0 7.81D540
TeSh4BeU T.2876+0 [* ]
T.3965+0 7.0842+0  B3.1315=3
6.4TRBHL 5.6929+0 S571,8720=3
5.545940 4740640 b48, 3R50=2
5.406340 4.5607+n  T11.5970=3
5+5321%0 &e6llp*n  T9mrORe0=3
5763940 4.7572+n  BEA, Tleged
b-0304%D 4-9409%0 $T2+4690=3
£12932%Q 5-13gR*0 1-0433%0
6822040 5.212p+0 1.,0apl+p
81530970 5:2821%0 1:1259%0
& TIBHQ Setlgdan 1,la55%+p
6.775840 5.82000 1.2269+0
& B554+( 5.821440 1,3500+0
&.9552+0 5.427T140} 1.9062+0
7.0543+0 5.4360+0 1,4997+0
7+1390+0 5443740 1.5798+0
7.1728+40 5.348140 1.7277+0
7.1762+0 5.3415+n L.7377+0
T.1971+D 5.2810+0 1,827T+0
7131640 41999940 2.08274+0
6.948540 4,7988+40 2,1q964+0
6.5819+0 4,303T+n 2,261140
6.1254+0 3.B%46540 2.260440
5.7972+0 3.0602+0 2,2325+D
4., 424040 2.2452+0 2,182040
4,4376+y 2.2660+0 2.166T+0
A4.bhab]) 2.5%808+0 2.0858+0
. TT6el e 2.1016+40 2.0725+0
4.%085+0 2,8216+0 2,0879+0
5.1T16+0 3.0021+0 2.1696+D

6=TH T=Th

0.0 L)

log.2100=3

1a7.2246-3 0.0 +0

149,7R17=3 6.9328-3

172,1020-3 £9.,0731=3

185,1150-2  96,9611-%

142, 49702 97.2%76-3

87.1p46-3  61.8537=3

46.9573=3 31,1lq9%54%

12.8648-3 T.4065=3

945 ,4349-6  453.6371-k

CAPTURE

45+2000+0
17.4000+0
9.8600+0
2-1800+0
B43.0000-3

550.0000~3
337,0000=3
27694043
Z64.1A30=3
214,0000=3

155, 0000-3
134,0000+3
12300003
113.0000=3
117+0000=3

119+p000-3
171.2ipl.3
123+ 0000-3
l2n.quo0-3
126.,8897=3

124.0000-3
121,8136-3
118.5273=3
lig.poo0-2

38.0076=1

96,9661=1
§8.4000-2
49.1000-23
33,4000-3
17.1000=3

10,5000=3
4.5200-3
B830.0000~6
130.00Q0-6
50400006

30.0000=¢
720.0000-6

MU=B AR

4=6435-3
4.6781-3
4.B756-3
5.8015%3
1g.9020-3

20-4011-3
53.4233=3
T5,.8195=2
82,27%4-3
117.5340-3

210.9320-3
265.2340=2
296+2030-3
3lé.nl7g-3
332r1350=3

348+3490=3
358.9182.3
367 8420-3
3gR. 21603
396.1600-3

418.3070-3
43u . 6375=3
451,7173-3

B4.8750=3
525.4948=3

528.2278=3
552.,7240-3
617,4270-2
6461, 7050-3
709.1169-3

724,5510-3
714,5510-2
655,6860=13
710,1370-3
7868182303
Blg,1160-3

Ba3,p220-3
845.9600-3



e

JAERI-M 5752

TABLE A2 = 23

NUCLEUS v 61=PMalad

PARANETERS CRUSS SECTION(BARN) AND Mu=BAK
) EMERGY [EV¥) TETAL ELASTIC INELASTIC CAPTURE MUapaR -
NEUTRON SEPARATION ENERGY 5.8A1E DOUMEW)
LEVEL PARAMETER(XI-IERG) + 1+814F 02 100+0000*0  1%6°7930%0 47-9930%0 98+ ROODVD 4458273
LEVEL SPACING arivnnensars 2.TOOE ODL{MFV) 300,0000+0 86.0013¢0  41,001340 45.0000+0 4,61656-3
LEVEL DENSITY PARAMFTER .. L.p46f Di¢isMEvy Tad. 1,0000+3  48,4369+0  30.734G+0 17.T000+0 4,8190n3
1.929€ Q1C17MEVY COM. 3.0000+3 29 LITTT+D 22.0477+0 Te1300+0 5.T605=3
FAIRING FNERGY suravensrss 9.ZADE~OLIMEV)  Tas. 10.000043  11,2243*0 le.e0é3tn 2.6200%0 1D.8764=3
0D (MEV)  CoM. -
NORMALIZATION FACTGR ..ss. Z.43BE N3CI/MEY) TAG. 20.0000+43  12.9822+40  11.4902740 1.5800+0 20.2873~3
TANGENCY POINT wuuoiee.... 8.440E DO(MEVY  TaG, 50.0000¢3 9.0832+( B.2127+0 881,0000-3 52.5716=3
3,51aE 00C(MFVY}  CoM. 91.7251+3 71490940 b 852940 0.0 0 €38.,5922-3 100.7603-3
100.0000+3 7.1732%0 6.2205+¢ 342,6%70-3 $10.0000=3 110,3170-3

200.0000+3 6.03] 420 5.0632+0 504,2110=2 A4e.0000-3 199.223p-3

ADOPTED LEYELS (MEV)
300,4000+3 5.7959+0 4.6316+0 338,3230-3  526.00006-3 249.7390-3

1. GROUND 142 400,0000+3 5860240 4.85TR+n  539Z.47230-3  410.0p000-3. 279,8470-3
2. 0rp91l szt 413-3170%3 5 8548°0 4rBBL5YN  6l6:2470-3 S0T1001T=3 283021T0=3
3. 0.4165 32 A92,6570+3 6.0310%0 4.8799+y  TI9.7800-3 391.29%3.3 305,6782.3
4 014393 sz 300-0000*3 & 04430 4*8813%n  T73+136C~3 395°0000+3 307'7570-32
3. o."310 312
[ 06RO Aspt 538+ 6440%) 6+1223%p 4+0R40*n  B58-1940=3 379 4hf4=3 I1p+%93T-3
Ts 0.685% Sy 6000000+ 6. 2630+0 4.8842+4n 1.0228+a 362.0000-3 335.037p-3
685069073 6145930 41¥508%0 1-1607*0 345r1946=3 361474453
690.6060+3 &+471T+0 B, 9544 N 1.1697+0  347.3T36-3 363.2225-3

694.T350+3 &£.9809+(0 4.957T+0 1.1765+0 14676693 364.3246-3

TO0.0000+3 6. 492740 409616+0 1.1a51+0 246.,0000=3 365.7300=3
800,0000+3 6.698T+0 4.926440 1,434340 280,0000-3 %04,8290=3
$00,0000+3 6-8659+0 4,8969+0 1.740540  228.0000=3 443,7030«3

L.0000+6 T.0020+%u 4. B949+D 1.9392+g  lég.0000-3 479.4730-3

1,250046 7:203340 4.9017+n 74189540 112.0000-3 534.5170=3
1.5000+6 T.2865+0 #,8959 40 2.271546  79.1000-3 609.9230-3
1.7500+6 T.lg28+0 4,845 40 2.2776+0 59,9000-3 6&88,1350.3
2.0000+6 T.049B40 4. TaEReD 2.2562+5  47.0000~3 673,5570-3
2.5000+6 5067124y 4425500 £.2950+0  30.7000+3  699.5030.3

3.0000+6 &.240740 4.04B840 2.1710+0 20.9G00=3  T05.1120=3

4,0000+6 5. 044T+0 1,3163+D 2.11934+0 9.1200-3 685.2750~3
6.000046 4,59'78+0 2.58824n 2,0122+D 1,4a00=3 619,4780-3
4.0000+6 4.570140 2.385840 2,2284+0  280.0000-6 727.6480-3
1g.0000+6 4.T78340 ?.6780+0 2.L4p240  T0.0000-6 T9B,6220-3
11.0000+6 4912640 2.769%40 2,1432+40  40.0000-5 826.1750~3

12,0000+5 5,0%64+0 2.888%+0 Z2.1pra4n 25.,0000-6 A48,.1420-3
15,0000+6 5,3146+0 3.012040 Z,782640 B87,7220-3

CRCSS SFCTION FOR EXCITATICN CF LEVELS

ENERGY{EV) 1=57 2=KD - 3=-TH 4=TH 5=TH b6-TH

91.725143 0.0 0
1000000+  342.697p-3
200.0000+3  504.2110-3
300.000C+3  338.3230-3
500.0000+3 592.4230-3

413.3170%3  591.5699-3 g0 *0

492.6570+3 Spbabta74=3  55.3772a3 0.0 +0

500.0000+3 S5R6.0170=1  #4.2717-3 122.8930-3

538.6480+43 569.9276-3  T71.3720-3 182.9260-2 Ca0 40
600,0000+3  539.56lp-3  a%.l996=2 2ge.lbgp-3  1ol.333p-3

685.0690+3  528.21h2-3 96.1605-3 338,7392-3 131.2397=3 0.0 0

6906060+ 527.4774=3 96.573¢~3 3&1,51p31.% 133,1537.3 6.33p8-1 0.0 +0
694.7350+3 526.9272=3 97.4059=3  343.5T63=3 134,5810-3 11.0518=3 12.750%=3
TOD-Q000+3 526+2250=3 94.0R43-3  ag,2110-3 12p.4010-3 17.5716=1 31.2p91-3
800.0000+2 4r3.4010-3 107.3770~3 39a.82lp-3 15%,2q4p-3 36,71265-3 al,3747=3

L.0oco+s  3a9.82%-3 120.3940=3 334.pf50-3 175.981p=3  55,8971=3 114,2g40-3
1.2500+6 279,80RD~3 110.8710=3 2a3.B140-31 167.3500-3  67.69%3-3 125.9820=3
1.5000+6 202-181p=3 90.9172=3 22%.8850 1ag.8440=3  &6.0061-3 116.9330=3
1.75p0+6  1%7.1g70-23 T2.2ne4=3 L73.B620-3 11384703 57,3806-3 99, 541423

S00.0000%2  435,4749p=-3 115.8810-3 352.;&90-3 le7.7760=3 47.0586=3  10D.8140-3

2.0000+6 122.2850=3 58.5546~3 1487.8370-3 93.5494=3 48,6983=3 B3,9232-3
2.5000+6 984, 7402-2 35,7082-3 117.7230-7 TZ,.733822 34.,3338-3 65,9409=3
3.0000+6 a8.1805=23 B2.07%5=3 110.6860=7 6T.70P9-2 36.05%67~3 61+8R3Ru3
4.0000+6 _99.37TB=3  50.,4072-3 123.5870-3  77.3956~3  42.9465=3  70.7705~3
6-0000+6  134,23%p-3  a3,7p%2-3 lg5.4130-3 127.594p-3  75,7539-% 1llp.7sno-3

8:0000+6
1p.0000%6
11+0000+6
12+0000+h
15.0000+6

—94—




P&

RAMETERS

NEUTRON SEPARATICN ENERGY B.141g

LEVEL PARAMFTER(X1~ZERO)

LEVEL SPAC
LEVEL pEns

PAIRING EN

ING v eus

ITY paRAMETER

+ 2v023E
o &.0D0E
< 1.818E

1.90LF

ERGY sveramnress 1.220F

2+140F

NORMALIZATION FACTOR wsews 2.4N0F

TANGENCY RCINT

ADOPTED LE

ENERGY (EV)

122.0320+3
1956.7540+3
.200:0000+3
300,0000+3
400.0000+3

__300.0000+3
£0C.0C00+3
TO0. 0009+
T17.8920+3
#00.0000+3

804.2810+3
B813.5440+3
500.0000+3
931.3470+3

1.0000+6

1.013944
1.0361+p
1.0612+p
1.0723¢p
1.0844+6

1.11ps+6
1.1740+6
l.lg8lee
1,2082+8
1.2500+6

1.50004+6
1.7500+6
2.0000+6
2.5000%6
3.0000+6

4,0000+6
1lo.0000+6
11.0000+6

12.,0000+4
130000+

¥ELS  (MEV)
1. GROUND
24 0+1212
a, G.la74
4 Q-713
5. 0. 7984
[-M 08308
7. 0.925%
B 1007
9. Ll.o2n
104 1+054

11. L.06%
12 1+077
13, 1,193
14+ 14166
15, l.ign

CROSS

rrasarenvne 3.T40F

5.6%4E

KNUCLEUS ..

00mMEY)

pe

DOCMEYY
alcisMEvy Tad,
0101/ MEY) Co
00fmeV)  TaG.
OQL{MFVY COMs
D3 (1 /MEV) Tag.
BO(MEV) TaG,
QOCNMEYY  Coke

JAERT-M 5752

SECTION FOR EXCITATICN OF LEVELS

1-5T

[+ : N
467.8716-3
AT5.4T00=3
401.4180-3
$32.2000=3

%582.18%0~3
628.5930=1
GET6500+3
6613 Thg-3
6E6ERIF0TO=3

Bb86102=0
667.96A1=3
661.9750=2
£59:1816=3
632.96A0-3

642 ,13R0-1
624.8524-3
60%:2956=3
595:66809-3
5AT.2637-3

Y66 .A508=3
517.49%1=2
506.5171=3
490+ p48 3=l
4508.3230=1

A2p.0900-2
21a.384p-3
23l.m340-3
£2.547%=3
28.3476=3

5+8092=3
288.2010=8

2=ND

0.0 +0
15-T058=3
T4.4a%9-3

125.174n=3

175.4940=3
271.4230-3
260.0530-3
266.7260~3
29743760=3

297.6431=3
298.3291=3
304,7370=3
307.313pa3
314,8860-3

311,2379-3
305, 42R6=2
298,8273=3
205.5714~3
292.7%32-3

2n5,8R70=3
269.2514=2
2h5.5534=3
260.2739=3
24G.3160-3

lag,54p0-3
122,8870-3
45 ,24T9=2
42.2240+3
19.6645=3

4.1357=3
176,4460=4

3-TH

0.0 +0
305.5260=3

ApT.6226=2
312.1%592-3
354.5010=3
355.5701-1
370.6720-3

36R,4368-3
A64.92g4-3
360.9210=3
3nga1545=13
357.2327=3

3%3,0635-3
262.9622=3
440,7167-13
337.5110-3
330.5590-3

26n,1570-2
136,1790-3
126.7860=3
S6. 04023
26,1140=3

5.£B8A0=3
213,2875-¢

GmTH

0,0 +0
3,9207=3
40,51 65=2
46, 10003
58,3378-3

59,9392-2
62,4972-3
65,5039=2
66 -6R35=3
6R.07T86-2

7l,1p2p=3
TR 42723
B0.05%55=3
82.3an2=3
a7.2040=-3

98,4933
37.3058=3
67.B875=3
34,6542-3
16.6003=3

3.6175=3
153,21306

B62-5M=187

CROSS SECTIONCBARNY AND My=BAH

ENERGY (EV)

100 00080
200, 000040
1.00C03
3,0000+3
10.0000%3

20.0000+23
50,0000+3
10Q.C000+3
122.0320+1
15w, 7540+3

209, 0000+3
300.,0000+3
400+0000%3
300.0000+3
600000043

70000002
T17,892043
400+0000*3
Bo4,2g10+3
8134544043

930-0000*3
931, 347043
1+0000%
Lol3ees
1:0361%e

1.0612+8
1.,0723+8
1, 054848
1,1ip6+6
1.1740%6

1.1l8gl+6
1,2082+8
1,2500+8
1,5000+6
1.,7500+8

2,0000+8
2.5000+8
3.0000+8
4.0000+86
6.0000+6

8.0000+6
10,0000+6
11, 0000+6
12.0000+6
15.0000+6

§5-TH

0.0 +0D
29.0521=3
34,9342-3
47,81e5-3

49,0522-3
51.0198-3
53,2557-3
5%4.2399-3
55.3130-3

5T,6387=3
63,2733-3
64,5258=3
66.3160=7
70,0245-3

59,7006-3
47,9367-1
37.8p0ll-3
22,5355-2
13,0570=2

4,0453-3
279.,5590-6

p— E) 5 —

TCTAL

Ie9+3080%0
YR,93E9+0
95, 4450+0
33.189140
15.2856%0

18:3162+0
9.822240
T.5639+0
T42593+4)
6.lgpben

B 1R13+C
5.8%13+0
5<R71T*Q
E.03454+y
62482%0

614861%0
6.5017+p
6°6649°0
6:6722¢p
6'6878%0

BCRLEDS )
687700
6'9709%0
6. 9pZ5+y
TrO00%Ty

7.0218+0
7.0310+%0
7.04114g
7.0629+0
T.1157+0

7.1274+0
T.laa2s0
T.l1a940
74236440
T.1306+0

70769y
6.73a2+0
6.3298+0
5.5810+0
44630640

4.5380+0
4.T203+0
4,867+
5.0181+0
5-2954+0

£=TH

0.0 o
58.T381=3

6n,03n2-3
62,0R78=3
64,4203
65:4552=3
b6.3TT4-3

65,0093=3
T4,3015=3
76.2113-3
78.0813-3
§1:19614=3

17.2562=3
H4.3039-3
51,1313~3
29,5p51=3
16.3736-3

a,7p19=3
391.2370-6

ELASTIC

44+3080%0
52,0388+0
34.0580+0
Z26.3350+0
16.8536%n

12.9002+0
9.0232+0
6,9669+0
6.7127+0
5,2750+0

3.2512+0
4.891440
4r8413%0
4,913+
5 0382+%n

5:1778%g
5165540
3109510
5.0980+n0
5:1082%0

5-1603%n
5.17%4+n
5+2054%0
S.lgggen
5+1l89a*n

5.1780+0
5.1726+0
s.1lee54n
5.1530+n
5.1178+0

5.10%1+0
5.0965+0
5.07T0%5+0
4.9872+0
4.BB56+0

%.7589+0
4o 4ZBRD
8.03474+0
3.2659+0
2.3772+40

2.31a8+0
2.5689+0
2.Tlpéen
2.8372+n0
3-0%66+D

T=TH

0,0 0
1.392g-3
2.97913
3.671in-1
4.4313-3

6.0TT3=%
10.0653-3
1n,9518+3
12,2174
14.B436=3

26 8974-1
2R.6T73g-1
25.9748-3
15,31p4-3
T.T664=3

1.7764-1
79.593%0R-5

TNELASTIC

G0 *a
48333203

4¥1,1750=3
565.8980-3
637+ 37B0-3
T57.6770-3
d51:01leq=3

927+7950-3
988,032
1+2718%0
1.2768+0
1:2378%0

1+3908*D
1.47299+0
150350
1.52ap+0
1'5821°%0

1.6038+0
1,6215+0
1,64154¢
1,6847+0
1.7903+0

1.B139+0
L1.8a784p
i.91gs4n
2,1172+0
220640

2.2635+0
2.2598+0
2.263940
2.2617+0
2.2511+0

2,2231+0
2+1513+0
2,151g9+9
2.1809+0
2.2388+0

8.0 +0
©.5689-3
G hpn5=d
12.6131-3

15,6456-3
35,9945=3
39.6794-3
44.932q=3
95.8340+3

£2,1211.3
56.,07443
46,5283-3
25.09%4+3
15, Th43-3

4.5660-3
297,51%0=0

CAPTURE

17450000
95,3000+0
17.40000

£.8100+0
2.4300%0

1.4100+0
799.0000-3
597.0000-3
546.5405-3
44p.2185=1

439.0000-3
394.0000-3
A73:0000=3
363, p000=3
359+0000-3

36140000-3
345, 145023
298°0000=-3
297, 30342
295-p143-3

233'0000=3
275.9976=3
26270000=3
?256.539R=3
248°9703=3

24045118=3
236941303
233, 14993
225,2768=3
207.9607=2

204.41861=3
199.5300=3
1ag.0000-23
132.0000~3

98.6000-3

Ta.5000-3
45, 7000=3
31,1gg0=-3
13.4000-3
2.2700-3

410.0000-&
100,0000-¢
50.,0000=6
3000006

9=TH

0.0 +0
2:a786-3
6.0171-2

12.alp8-2
29.29R2=-3
32,9815=3
35. 19133
43.0634=3

96,6448-3
53.2008x3
44.9722-3
?6.9976=3
14.7385w13

3.9939-3
231 ,4760-6

My-gAR

4r581473
%.6100-3
b, TBZ4m3
5.5866-3
$.987223

18.1832=3
L6 4270-3
92.9178=2
111.9p80-3
175.7407=3

176.7960-3
225.3890~3
2567 3630=3
28p.1980-3
302+4210-3

325'1820-3
332,8247.3
36T+ 85803
349,2034.3
372 02803

39813910=3
408.1678-3
429-5800=3
434, Taplad
442-9574=3

45242949-3
45644053=3
450,8867-3
470,5988=2
@54,1298=3

899,3606=3
506.,8203=3
522,3240-2
591,3310-3
640.9050-3

6T4.9840=3
712.7660-3
727.3350-3
725.5560a3
£80.+2150=3

T23,6300=-3
791.8460=-3
820,043p-3
843,1390=3
985.8020-2
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JAERI-M 5752

TABLE A2 = 25

MUCLEUS ov- B2-5M-109

SARAMFTERS CROSS SECTICN(BARNY AKE MiI=BAR
ENEREY(EV) ToTAL ELASTIC INELAST[C  CAPTURE MU=BAH -
NEUTRON SEFARATICN ENERGY T.9RLE OO(MEV]}
LEVEL PARAMETER(XI-ZER() + L1-254F 02 100:0000%0  163+3730°0  32+3730%0 131+ 0000%0 4520473
LEVEL SPACTING sraimaserssrs 3.P00E OO(MFYVI 3p0.0000+0  95.5599+0  39,2590.n 56.3000+0 #,3507.3
LEVEL DENSITY PARAMETER .. 1.985F D1(1/MEVY TAG. 1.0000+2 53.6407+C 30.B4Q7+0 22.8000+0 4.7327=3
2.a64E GlE1/MEVY COM. 3.0000+43 32, 184720  22.6947+0 9.450040 5.5804=3
PATRING ENERGY +saserannrs 1.220E DOCMEYV)  TiGs 10.0000+3  18,78Ta*0  1%.287a*n 2.5000°0  10.2063=3
2.210F QUCMEVY  CDM»
NORMAL 1ZATION FACTOR ,sens 2.A56E 0IC1/MEY) Tal. 20,0000+3  13.9929+0  11.9729+0 2,0200+0  18,753423
TANSENCY PGINT sunvuranv-s @.727E QOCMEVY Tat. 22.6923+3  13.6106+0  11.7p43+n 0.0 sl 1.8263+0  21.8872-3
S.T10E DOCMEY)  COM. 30.0000+3 9.5685¢0 F.7485¢0 963,0710-3 962.0000-3  54,1789-3
100,pop0+2 T.49TH*0 6.0608+0 158,7960-3 678.0000=% 10&,6300-3
200.0000+3 &.1THa+0 4.9894+n 6I7,9480-3  551.0000=3 1ay,8250-3
ADOPTED LEVELS (MEVY
} 279,07TT0+3 59,9392+ 5.632040 B834,6890-3 472.4986-3 238.7aBu-2
1. GROUND 42— 297.636043 5.9133+0 4,5911+0 B926.2980~3 455.9612-3 244,0424=3
2- 0p225 Sf2e 20000003 5+8759%0 4+5313%n BmT7-6250-3 437:0000=3 231:6930«3
3. a.2772 Ap2- 392, 5710+3 S5, BQAssp 4. 8R4%0en 1,0053+0 426.6699=3 Z274,1p763
8- 02857 9ii- 400-0000*3 5r711l%g a43965%0 1:1136%0 401°0000=3 298'4440=3
5. 03502 3p2=
6 0398 142~ 400+6940%3 5°9123%0 4+3970%0 14114549 4gD*840T=3 234°63Té=3
7. 0.52g8 372« %00, 0000+3 6.0R23+( 4a65T6+0 1,2437+0  381.p000=3 222.3pap-3
ar 0'55a3 5627 532+1740%3 6°1526%0 444722%n 1°3121%0  364'2807=3 23266713
9. 0566 §472- 362.0790+3 6:2179+p 4. agaler 1,3762¢5  235T.4825-3 3a2,2p31.3
10~ 0640 542. - 569-8320%3 6°2348%0 4-4370%0 143930°0  33478269=3  3441T890=3
600.0000+3 64300740 4,497240 1.4585+0 345.0000-3 354,5010-3
G4k,.33303 61398440 4.5154+0 1,5556+0 32T.35T73-3 370.0131-3
; 654,8000+3 &,420640 4,5L9n+n 1,5779%p 373,6535.3 273,5356-3
H T00.0000+3 £.5211+0 4.5336+0 1.6795+0 3208.0000-3 289.4910-2
i 800.0000+3 6£.720840 4.576R+0 1.875040 269.0000=3 445.4000-3
|
! 900.0000+3 6.8899+0 8.628840 2,0211+0  240.0000-3 860.1820=3
: 1.0000+6 7.0258+C 4,604140 2,1437+0 198,0000-3 5%3.2410=3
1,2500+6 7.225040 %,78%%0 7290740 151,0000-3 365,37603
1.5000+6 T.2794+0 4,8216+0 2.3348+0 123,0000-3 $620.0080=3
1,7500+6 T42255+0 4.7331+0 2,3314+0  101.0000-3 659.2170-3
2.0000+¢ T41036¢0 4. 706440 2.3136+0  B3.5000=3 686,3710=3
2.5000+6 6,745740 4.4036+0 2,2851+0  $6.5000=3 717.0T80-3
; 3,000046 6.33n0+0 4.012740 2,7777+0  39.5000-3 T2g.T620-3
i 4,0000+6 5.533%+0 F, 244040 2,273440 16,5000-3 T23,9470-3
6.0000+8 4.685040 2.3784¢0 2.,2608+0 2.3000+3  6HT.3670+3
#.000046 4.57T4+0 2.3426+0 2.234440  360.0000-6 T27.0190-3
10.0000+& 4773640 2.46100+0 2,163540 B0.0000-6 T795.8090=3
11.p0p0+& 4,91g1+p 2,752%.n 2,1656+0  A0.0000=6 §23.571p-3
12,0000+6 5.0736+0 2.8T74+0 2,1855¢0  20.0000-6 B&6.0960=3
15.0000+& 5,3337+0 3.082340 2,2514+0 B87.2220-3
1
CRCSS SECTION FOR EXCITATICN GF LEVELS
ENERGY (EVY 1-5T 2-ND 3-TH 4=TH §=TH a=TH 7=TH a=TH 9-1H
22.6523+3 0.0 +0
%0.0000+3 963,0710=3
10G,000043  758.7960=3
200-0000+7 837.94a0-3
Z79.077043  601,5050=3 0:C  +C
287.6380+43  59T.5610=3  13,6745=3 [N Y
300.0000+3 5%1.8630=3 32,9670-3  262,8220-2
352.5T10+2  575.2489=3 4TIATT=3  J6b.2BLE=3 0.0 -0
400« 0000+3  SE04500=3 6netleg=3 499.6210=3 33,069%=3
AD0 . 6540+3  560.4359=3  6N.5921=3  4e0,09aT-3  33.2478=3 ©.0 0
50000003 5%9.43130-1  A5.T9NE=3  374,44B0-3  58.0394-3  13,9071-3
532,1760+3 5646.4040-3 90.6630=3 UPA.20Tba3  £2,8428=3  14,8097-3 0.0 +u
562.079043 831.3863=3 35.1aa=3 527,9803-3  b7.3063-3  16,4048=3  12.079T-3 0.0 40
S569.8320+3 4Za.0llo-1  96.3671-2  327,926%-3 bR H6I6=D 1.9192-3 15.2118=3 11.1413-7 0.0 +0
B00.0000¢3 314.8770-3 100.8200-3 527.7010-3  72,9670=3  18.6032=3  27.3993=3  54.4935-1 141.4570-3
§44.3330+3  b4gn.lléeed  106,9495=3 577.4421-3 79.5177-3 21,5562=3 23,1po8=3 64,8593=7 177,.2pR6-3 0.0 0
£56.4000+3 Aa4.6941~3 10A.3410-3 527.3533-3  §1.00%3-3  22.2284=3  34,50u46-3  pT.2254=1 185.3174-3 13.3355-3
. 700.0000+3 459.0260-3 ll4.554p=3 527.1170-3 AT.7632=3 25.,2566=3  40.,%606~3 T7.8977=-3 222.0500-3  T4.846%5-3
| R00-0000+3 A20.9080-7 L7p.254p0-3 507.9070-3 lol.Be%0=2 31.72717-3 53.001p-3 gi.8807-% Z45.4530-3 95.2119-3
i 300.0000+3 742.3940-3 132.0430=3 A469,2670-3 LL0.6560~3  36,8727-3  64,3926=3 102.9200-3 254.6690-3 104.7950-3
i
i 1.9000+6 345.8380=3 133,10%0-3 432.6690-3 115,3150-3  4g.4983-3  73.8472-3 111,4200-3 254,2610=3 113,1220.3
i 1250046 2%3.251p-3 117,5870-3 324.7310=3 107,7780-3  #l,e849-3  B2.3242-3 119,59&40=-3 230.1530-3 121.8910
1.50004+46 17%,932p=3  93,4632-3 279.0290=3  88,3389-3 6.51641-3  T4,6290=3 112,276p=3 1e2,83%0=3 111.3710-3
: 1,750+ 125.8120=3  70.2780-3 1%6.4190=3  67.4717=3  29.3169=3  &n.1la7=3 97.1914-3 133,7980-3 8%.6577=3
i 2.0000+6  #8.091%=3  51.6a38-3 106.7036-3  49.3873-3  22.5823=3  &3,731T-3  80.3220-3  94,6788-3  £7.5159-3
| 2.95000+6  43,122¢+3 50.0210=%  24,12a3-3  12,4g58=3  24,3p03-3  49.7lmeed  43,5432-3 34, 7897-3
! 3.0000+6  21.1075=3 23,5337-3  13.28R8-3 &.5507-3  12.4830u3  27,9972=3  21,8775=3 17,2L154-3
; 4,0000+6 4+937C-3 S.hEES- 3,2998-3 1.6745=3 3.0791=3 T 04bhat $.2194-3 4,1471=3
! 6030046 28R-3470=6 192.33g0-6 349.7790- Llgg. 3340=6 96.3A0%=6 172.6%80-6 339.812p-¢ 321.5260-6 241,2110a6
£.0000+6  16,9142-6  11,6053=6  21.%874-6 L1.8742es 5,687B-6 11,1606=6 1%#,29lp-6  20.6368=6 15.2991-6
102600046
11.0000+6
12.0000+a
15.00n0+6

— S; ‘s J—




JAERI-M 5752

TABLE A2 = 78

NUCLEUS «+0 §2-5M=151

PARAMETERS CROSS SECTIONCRARNY AND MU=BAR

- ENERGYLEV) TaTAL ELASTIC INELASTIC  CAPTURE MU=EAR
NEUTRON SEPARATICH ENERGY B.231E OD(MEY)
LEVEL PARAMETER(XI-Z2ERC) . 3.870E 0l 100.,0%00+0  160,3TEO+0  140.5730+0 14.80004C 4., 4605=3
LEVEL SPACING ssrmsresssns 1.300F OOOMEV) 390,0000+0 93858920 B2.658F 40} 11.4C000 4.4923«3
LEVEL DENSITY PARAMETFR .. 2.126E 01C1/MEVY Tas. 1.0000%3 52.1372% 46407240 64330040 4,6BD9=3
2:1326 0LC(1/MEVY COM. 3+000C*3 316522+  27+T022+%0 34950040 5+5583-3
PAIRING ENERGY +uninvavess 1.220F DOIMFY) TG 8,R522+1  2R.1B5340 28, TRT3+q 0.0 % 3.398740 T.1877=3
= 2.320E QU{MEV)  COM.
NORMALIZATION FACTOR 4. 2.aR45 03L1/MEVY TAG. 1c.0000+3 18,5507+0 12.5942+0 2.850440 2.7100+0 1L.7162-3
TANGENCY PCINT svnvursvess 8.T13E DOCMEY)  TaG: 20.0008*3  13.84E2°0 9.46R2%0 2.0600+3 7.3600%0  22.6891u3
5.RNTE DOCMEVY  COM- 55.0000+3 9160840 616250%0 1-2134%0 1-7700%0  5%-4295-3
£6.2597+3 §.9160+0 £.073840 1.398440 1.4687+0  96.7990-3
T0.1656+3 B.750140 5.9212+0 1.4337+0 1.3903+3  93.3738-3
ADOPTED LEVELS (MFv)
9Z11414+3 TeRlegtn 4197640 1:6936+5 1:1449+p 130436493
1. GROUND 547 lgg.gop0+3 T 4B04+0 4.623%+40 1.7g71+0 1.0g0U+n 1s3.5330-3
2. 0-00482 Tr2- 1p5-5500%2 Teag9lto 415943%0 1r7o4i+y 1+0207+0 150-8817=3
3, Q.n6582 347- leg.9400+2 £.5966+0 4,1030+0 1,8692+0 624,3826-3 224,0375-3
4= 0nés? S/2- 165-51350%3 6387940 410962°D 1:8700%*0 821-TelB=-3 279+87537-3
3. C.H9153 122+
&+ 0+10485 5¢2- 200-0000%3 6'1985%0 3:7Tus*n 1:9026*%0 523-0000-3 Z67+7140-3
T p.i6772 5174 215,376043 6. 86940 . Thég+n 1.ga04sq  497.7955.3 274.472g-3
g 0-16439 747 300+9000%3 SP9LL5* L 3r6442%0 1+5153%0  352+po00-3 332-8450-3
9. 0.20898 1i7e 30g.7450¢? 5,9155+0 3.68794n 1.5225.g 345,1316.3 336.3337-3
10+ 0°3987 17 - 32610640%3 509234%Q 31656440 1'3366%0 33246073 343-1ua9-3
11, 0.323¢ EVER
12+ [ERTTY ) Ti2% 34771740%3 5:8331% 366070 119539%g 3lar4e¥l-3 39i-4gad.3d
352.33pp4+3 5.8355+( 3, 66214n 1,95gl+p 315.26pl=3 353.535p-3
400.0000+3 5,9573+g 3.6708+0 1.9975+0 289.0000-3 372,3780«3
500.0000+3 5.1353+0 3.7864+n 2,0909+0  258,0000-3 399.7070-3
600.0000+3 £,3578+0 3.9298+0 2, 1glpen  247.pu00-3 473, 893043
T00.0000+3 £1.5304%0 4.080140 2.2632+0  237,0000-3 448.5140=3
500.0000+3 &.7809+0 4,2204+0 2,322340  234.0p00-3 AT4.5990-3
9U0.0000+2 b, 549T+0 &.35714n 2,3567+0  234.0000=3 501.0760-3
1.0000¢6 T.0846+0 B 874340 2.3793+0  231.0000=3 527.0130=3
1.2500¢6  7.2330+0  4.6874en ?.3676ey 22800003 585,2590-3
1.5000%6 7.3269+%0 4.7860+0 2.3229%0  Z18,0000=3 631,3210-3
1.71500+8 7+2663+0 4.7r6l40 2.27glsp 2pZ,000D=3 £65.4850-3
2.000046 7:1371+0 8.7085+D Z.2466+D 182.0000=3 £90,1070-3
2.5000+46 6 THEF+0 418033+0 2.,2266+0 137.0D00«3 71B.7830=3
3,0000+6 s.382040 4,005%00 2,23654¢ 100.0D00-3  729.5290-3
4,0000%6 5.5383%0 3.232740 2,2529%0  42.7000-3 723.2020-3
6.0000%6 4. 6562%0 22 34340 2, 27580 5,070D=3  58T.0740-3
3.0000+6 4,6168+0 2.3700+0 2.24p0+0  T40.0000-6 130.0610=3
10.0000+6 4525040 24647540 2.1774+¢  150,0000=6 799.0820-3
11, 000046 4.9732+0 2,79lpsn 2,1p214¢  70.0000-5 B26.474Dx3
12.0000%% 5.1258+40 24915240 2.2166+%%  30.0000-6 B4B,5580-3
1%, 000046 537114 3.1p75+n 22,2636+ 8HB4750-3
CROSS SECTION FOR EXCITATICN OF LEVELS
ENERGY (EV} 1=5T 2mND 3=TH 4-TH 5-TH B=TH T-Th g=TH §=TH

4,8522+3 0.0 40
10.0000+3 2.8508+0
20.0000+3 2.0400+0
50.0000+3 1.21%0
66,2597+3 1,0585+0 0.9  +0

TO,1656+3 1,6213+0  39.3970-3 0.0 +0
92.5414+3 B11.9706=3 281,0%69=3 507.91363 Wl #0

100.0000+3 737:1170=3 340,93730-3 6B9.5450-3  20.1031-3

105.550043 TPo.76h6~3 335,8T33=3 €77.209G-? 21.0017-3 0.0 +0

168.8400+3 534,312323  272,7331=3 %3&,5337-3  31,24a4-3 270.1749-2 0.0 0

169.515043 532,3237-3 2T2.07na=3  535,0333-3  31,23576-3  273.0564=3 3.14%4-3 Q.0 +0

200.000043 H47.514n=3 262.1390=3 4AT.2740-3  36,2932-3 403,1920=3 14%,2020-3 163.9820-3 .
210.3760+3 435,4644=3 240.6034=3 4%8,2378-3  .37.3683=3 397,0191-3 147.5682-3 170.1520+3 0.0 +0

200.0000+3 378.573p-3  277.3330-3 2a0.1l260-%  46,6%546-3 343,7000-7 lea.onlo-3  206.171p-3 leg.hann-2

308.7490+3 372,9223-3 2Ra,4p13=3 375,4862-3  %6.2674~3 339,Te79-3 165.8380-3 207.4256-3 170.8256=2 Q.0 +0

A26.06404+3 369,65%5=3 Z15.Théep-3 Ik, lad9-3 45,5p11a3  331,9g58-3 1, 35383 209,908623 175,071g=3 17.2753-3
347,1740+3  34£5.6777=3 211.8725-3  154.g8451-3 8%,5669=3 372,8981-3 1494.1553=3 217,935p=3 1lgg,2490-3  3R.3370-3
3%2.33804+3 364.694a=3 21p.12a0=3 23%7,0711-3  44,33p&=3 2320.1772-3 152.6390-3 213.5763=3 1s1.3154=3  43,4891-3
40Q+0000+3  355.7060=3 198,4d70a3 37R.0580-3 42,2291=3 293,T560-3 13g,6640-3 225,511p=1 143.2pu0-3 9l.ptlg=3
508.0000+3 352,7420-3 193,5190-3 209.9510-3  48,5273-3 2g3,8570-3 133,na30-3 234,025p-3 209,11¢0-3 101,3750-3

600.0000+3  34g,.%56lg-3 183 ,.n0900«3  3p1,3470-3 45, 9gpa7-3 280,.3030=3 128,7190=3 2Z44,73Rp=3 221 ,5850+3 lga,24lpe3

700.0000+3 380.5390-3 195.7470=3 294.3450-3  4A.2&A7-3  276.4060-3 124,0170-2 251,949¢«3 231.0l5p-3 1is.8850-3

- ROG.D000+3  277.0580=3 193.3650+3 2a4,8280=1  4%5.8544-3 269,9920«3 11p.3580-3 253,7330-3 235,5640=3 122.7720-3
900.0000+3 209:3040-3 1a7.9740-3 277.2570=3 43.8701-3 ?60.74980-3 112.1537p=3 250.1la2p-3 238.932p=3 127.3420=3

1.0000+6 289.1060=3 140.3140=3 257.3920-3  41.9173«3 247.9150-3 105.7410=3 242.193n=3 229.8020-3 130.5200-3

1.2500+6 237.69%0=3 193,67g0-3 217,6590-3  36.2134-3 2n7,5840-3  89,9318=2 207,52¢n=1 200,6820-3 12%.05lp-3
1.5000+6 177.3330-3 122.73a80=3 165,%840-3  30.3A%8-3 162,BA10-3  73.5699-3 163,9500-% l1e0,3640-3 1p7.1230-3
1,750046 130.6490-3  93,6607-3 123,8160=%  24,.84n8-3 122,3120=3  59,0916=3 123,217p=3 lel.2e4g~3  B5.0087~3
2.0000+6  95.3750-3  #r.5An0=3  #9.2972-3  lg.6gno-3  pa.eld2a3  Ge,p708-3  9B.9e96-3  B1.836da3  63.5923-2
* Z.500046 - 40.6606-3  33.0636=3  #7.8408-3  11.2153-3  42,4934-3  B5.71p0D=3  42,91p7-3  42,8730-3  31.571%-3

3.0000¢6 2p.tele-3 14,9468=3 1g9,1179-3 5,T126=3 lg,9759-3 13,0m14-3 lg,3791-3 19,1g54-3 14,224423
4.0000%6 3, 66483 2,6484e3 3, 4089-3 1,272%5-3 3,3496-2 7,8835-3 3,5p41=3 3.5346=3 2,5421=3
£.0000+6 110.8600-6 Ta.2167=5 ga.1o4l-s  39.5%84-6 47,5710-6  49.6705-6 107.9350-k 107,2070-6 T0.6269=6
A.0000+6
10.0000+6

11.0000+6

12.0000+6
15%.0000+¢&

__.ga 7 —




JAERI-M 5752

TABLE Az - 7

NMUCLEUS .+ &3-EU-153

PARAMETERS CROSS SECTION(BARN) AND MuU-BAR
EMERGY [EY) TAOTal ELASTIC INELASTIC CAPTURE MUwgAR
NEUTRON SEPARATICN ENERGY 6.391E DO{MEV)
LEVEL PARAMETER(XI=ZERGY + 21443F 0l ABOVE Q=1MEV 100+0000%0  1ta-Ta20%0 Tra20*0 169000040 2+590173
4,9h%8 0l BELCW D,1MEV 300.0000+0  103.3210+0 29.8210«n T3.50000 4,4306-3
LEVEL SPACING L.....c.vvvs 1.300E DOCMEV) ABOVE 0, IMEV 1,0000+3  57,9108+0  25.9l8asn0 32,0000+0 4.,6029-3
2.600€ 00 BELOW O.IMEV 3.000043  34.6198+0  20.4198+n 14,2000+0 5.4030-3
LEVEL DENSITY PARAMETER .. 2.518€ 0l(1/MEV) Tag. 10,000043 20.1348+0 la,608R+N ) 5530040 9. 77043
2+4R2E QLCI/MEV) COM.
FAIRING EMERGY srasus.nass 1.100E OOCMFYY  TaG. 20,000043 14.924840  11.704640 3.220060  17.8422-3
9.0 (MEV)  COM, 50.0000+3  10.2147+0 8.5247+n 1,6900¢0  45,7136a3
NORMALIZATION FACTOR «sveo 3,860E 03(1/MEVY Tag. 83,9196+3 459985 T 350440 G.0 g 1.759%+0  84.T343-3
TANGENCY PCINT souensansss 4,580F 00CMFY) TAG, 98,0T23¢3 T92R0%0 6.1372+n  636.1200-3 1,152740 1U01.015%=3
3+474E ODCMEY)  COM. 1p0.gugo+3 7483424y 5-9713+y  722.9090=3 1+1400+0 103.2330-3
: 103.8530+3 TLYTITTHG 5.914%+0 1%3.7640-3 1.10%040 108.0413-3
P ADOPTED LEVELS (MEV) 152.6100+3 T.0639+0 5.0705+0 11,1555+ B37.8279+3 les.Tass5e3
173,9940+2 6,730%0 4.6503+0 1.339040  Téi.4875-3 195.4288-3
1. GROUND LR 19Z,6620¢3 £ 477040 #.267840 1.5027+0  T06.0%40=3 218,6389=3
2 0r0a3a7 147 200000042 6*3700%0 4¢l1a0%0 1+5679*0 688°0000=3 227'8320-3
3. 0.09743 LY.
A 0+10314 A2+ 269+7670%3 6:1220%0 3+899g0*D 1:6898%0 573sple4-3 276-1701-2
5, 0.15161 T42= 3nu. a0+ hinlebeg 3.79184n 1,6a6l+0 53%7.p000-3 Z97.117g-3
6 017285 512+ #00+0000*3 6£10263%Q 3:7779%0 1+7390%y  5104D000~3  336-0060-3
7. 0.3914 LLES 500.000043 £.14714g 3.872a+0 1,8061+0 509.0000-3 363.2680-3
LD g+26a Ti2* - 500+0000%3 61398070 4+0070%0 148764%0 515-000U=-3 390r-9080~3
Y D.638¢ 177-
1p+ Qrbden 32— 63B+7pa0*3 6rapl5ty 4 0630%n 1'9030% 315'4061=3 801-7563=3
i1, 0.682 542 &40, 59603 4, 805440 4.065T+n 1.9p83sp 515.024b.)  4g2,2631.3
| 12- 06943 142= 686:4960%3 be5g37%Y 4r3320+n 1.9359+0 515-8735=3 415:1016-3
13, 0. 7062 kT £9B.8T70+3 6.61p2+g 4.lsga4n l.9866.n 515.9296-3 olg,3689.3

700-0p00%3 645127%0 a~i515%q 1=9452%0 516°0000«3 418'9790-3

711057043 61634140 4. 166200 1.9534e0  514.5769=3 422.7529-3
Tla,6810+32 brasllep 4. 171lp+n l.9%pleg 514,11p2+3 823,3538-3
800, 0000+ £, 80RE+D 4,203 40 2.0lg5,0 S5pe.0000-3 849,3930-3
990.0000+3 6.9704+0 %,407540 2.0768+0 431,0000-3 480,3890-3

1.0000+8 7.101T+0 4.5093+0 2.1155+0 477.0000-3 510.2470-3

1.250046 T+298340 4,7097+0 24202640 2B6,0000-3 576,6320=3
1,5000+6 7.308340 4.8007+0 2,7386+40 309,0000«3 6Z8,4720+3
: 1.150048 74298140 4.80lpan 2,25711,0 24p,0000-3  666,3360-3
i 2,0000+6 7.1g15+0 4,73324n 2,2623+0 1R5.0000=3 6%2,5340-3
2.5000+6 5.8359+0 4.455940 2.2700+U  110.0000«3 721.6860-3

3.0000+6 4428340 4.0797+0 2.293540  65.6000-3 T32.6030-3
5,0000+6 5.628740 3.3137+n 2,2903+0  20.7000=3 728.2570=3
5.0000+6 L. TI6640 7. 420840 2,294245 1,6600-3 691l.8200=3
8.00D0+E 6,6252+40 2.367940 2,2571+0  170.0000-6 T29,4060+3

10.0000+% 8.8284¢0 2.6295¢0 2.198940  20.0000=6 T96.2070=%
11.0000+8 4.9809+0 2.7742+¢01 2.2067+0 10.0000=6 BE3.85T70~3
12.0000+6 s.1la76+0 2.$039+0 2.243640 846.5390-13
15.0008+8 53300y 115840 2,2676+0 A67.5390-3
! CRQSS SFCTION FOR EXCITATICN OF LEVELS
ENERGY (EV) 1=sT Z=ND 3=TH 4=TH 5=TH 6=TH 7=TH 3-TH 9=TH

83,9196+ 0.0 +0
98.0723+3 517,0%41-3 4.0«
100.0000+3 5B81.8450=3 141.0640-3
103.8590+3 577.5807=3 143,1a19.3 0.0 +0
152.6100+3 523.7070-3 16R.8473-3 159.3113-3 [*PL

1713.9940+43 500.0691=3 180, l&n2=3 229,191l=3 57.4552-3 Q. +0

192.6620+3  879.4377-3 18%,9988-3 2%0.1955-3 107,6130-3 275.5773-3 .l 40

200.000u+3 4T1.3280=-3 193.8740-3 314,1750-3 127.3290-3 383.9010-3 T7.3274=3

269,7670+3 342,0260-3 195.99%=3 Fol,g328-3 1l43.0%a0-3 3p9.31ab=3 137.794p-3 n.0 +n
300000043 357.6610-3 196.91%0=2 PR2.1510=3 149.8740=3 291l.6660=3 154.8300=3 151.,03p0-3

400,0000+3  344.2160=3 192,.30%0=1 275.874é0=3 155,3530-3 355.7A50=3 2n7.4280=3 204.0760-2

500.0000+3 355,72%0=3 187.4140-3 278.0820-3 158,877T0-3 346 ,0R20-3 245.56a0=3 224,357n-3

600.0000+3 3R4,0670=3 182.19720-3 287,4120~% Lgn,7R70-3  344,£330-3 273.7430-3 2095.5480-3

638.7880+3 +5073=3  173.6017=3 231.722%-3 153.,0775-3 245,7569=3 2§1.8334-3 23%6.B040-3 0.0 +0

640,5960+2 28H.T096-3 173.2004=3 Z81,6502=3 157,89p6=3 345, 2860=3 252.2113=3 257.1397-3 220.0780-& el +0

686896043 293,4%87-3 163,0360~3 ZH0.0741-3 154 632823 3ee,0231-3 291,.TR3T-3 266,.9604-3 5, 79443 16,79645.3
£98.BT70+3  358.374h=3 1AD.2917=3 ZR0.6540=3 153,751923 345,2220-3 294.3A%8-3 £69.5960<3 7.2988=3  20.6897=3
700.0000+2  23%,5030=3 160,0430=3 280.6340=3 153,6720=3 J46,2400=3 Z94.6000=3 269.8390-7 7.4350=-3 21,0884-3
T11.0570+2  344.635a=3 167.7alg-3 ¥74.3843-3 152.2214-3 345.2666-3 294.0478=3 270.9454=3 T-ThED=3 21.7221.3
714.6810+3 394.3516=3 157,04p7-3 279.9748=3 151,74h0=3 344,9473=3 294,9224-3 Z71.3096=3 T.BT45a3 21,9306=-3

B00-0000+3  387,656n0-3 139,5930-3 £65,3320-3 lap,5530-3 337,4350-3 296.7960-3 Z79,879n=1 1p,4284=3 26,805323
900-0000+3  266,3180~% 178,9R00=3 2%52,1630=3 124.76%0=3 321.5410=3 285.0770=3 E7R.ARYN-3  13,2996-3  31,2B19-3
1.0000+6 3328.76%0=3 L13G.AT70=3 ¢3h,81a0-3 112,7740-3 301,3800-3 267.1550-3 270.laan~3 1% ,2%52=3 33.T22b=3
1.25n0+6 20l.8700=3 A.9999-3 1g9.331g-3 #2.2911-3 241,%860-3 21p.2960-3 227.2lqpw3 16.5522+3 A8, 2473=3
1.5000+6 182.3780-3 57,.047723  134,5280-3 57,5101-3 173,1320-3 l47.4320-3 loa.lagp-3 19,0456-3 29.1107-3

1,7500+6 11a,039p-} 39,0lés=3  60.605C=3  39,0743-3 114,04s0-3  95,8757=2 1llg,45lp-3  11,7293-3  22,1%45.3
2.0000+6  74.0891-3  25,3%39-3  37,.5508-3  26.3537-3  72.076T-2  &D.A5TI-3 70,3373 B.5393=3  15,%02%-2
2.5000+6  27.88%3-3  11.%742-3  21,5¢79-3  11,6297-3  26.9695-3  23.3927-3  26.T435=3 4,0000=3 7-3515=3
3.0000+6 1n.31ig=3 LN T YT TN 7.8342-13 4,9840-3 5.5715=3 R.9p59=3 9.97R5=1 1.7260=3 3,1636=3
4,0000+6 1.3483-3 8Q4,81T0=6 9GR4,0031=6 B356.141p=6 1.2256-3 1.2261=3 1.3146=3 290,5010-6 535,7660-b

6.,00004+6 21.,2375=6 17,4933-5 14,44784-5 lg,7413%-8 19, 04n%~6 20.6217-4 20.,8103=¢ 6,3932-4 11,a795%-5
5.00p0+6  333.T711-9 A8p,5260-3 345,1480=0 517,3870-9 N&5.64aleg 540.8ls9=9 525.7462-9 les,7520-v 315.4580-9
10,0000+6
11.0000+6
12.,0000+6

15.0000+6

p— g i; —
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JAERI-M 5752

TABLE 42 =~ 28

NUCLEUS »ev &37

NEUTRON SEPARATICN SNERGY
LEVEL PARAMETER(XI-ZERCY .
LEYEL SPACING esrevnnronss
LEVEL DENSITY PARAMETER -

FAIRING ENERGY tavesvsrnas

NCRMAL [ ZAY[ON FACTOR
TANGENCY PCINT

ADQPTED LEVELS (MFV)

1. GROUND

2 0TS
3, 0.1043%
4. 017

5. 02062
[N 0-31

7. Q.78

8 g-R7

9. 1oy
100 1-27

6.3%E GG IMEY)

&,775€ al

2.500E 00fmFY)

Zra76E GLOI/MEV) Tau:
2:377F Olf1/MEV) COMe
2. PA0E-OLIMFYY  TAG.
0.0 (MFYY oM.
3,377 A301/MEY) TaG.
4,3H8E OOCMFY  TaG.
3+082E QO(MEY)  COM-

CRCSS SECTION FUR EXCITATICN OF LEV

EFu=15%

ENERGYCEVY

100.5000+0
3gu, 0000+
1+0000%3
3-0000+2
10,000043

20.C0C0+3
50.00200%3
T5.4881%3
log.copus3
lo5.0290+3

171.1060%3
240,0000+3
247-8020%3
30u,n000+3
31z-0lt0%3

40000003
330, 00003
B0 DOUDT 3
700, 000042
Tes19460%2

BOD, COLO+3
B75.6620+23
800, Q00+
1,2000+8
1,0971+e

1.250¢0+6
1.2783+n
1.45g84e
1.50008
1.T500+8

2,0000+6
2,5000+6
3.0a00+6
4.0000+6
£.3000+6

6., 0000+6
10.0000+6
11,0000+6
12.0000+86
15,0000+6

ELS

ENERGY (EV2 1-8T 2=ND 3=TH
T5-4881+3 Q.0 =0
100.0000+3  500.25%0-3
10%,0290+3  601.3049=3 0.0 4
171+1060+3 61%.10%1=3 1ls4.2708-3 0.0 R3]
200.0000+3  621.1350=3 23%,959%0=3 119.5670=3
247.8020+3 6£25.5804-3 243.5%a3=3 152,5007-3 0.0
300.0000+3 £30.4350-3  293,3230=3 1&R.4630=3 243.2
312.0170+3% 627.0618=3 291.9346-3 191,0394=3 242.1
400,0000¢3 602.36%0=3 241,Tae0-3 2pa.9030-3  233.5
400,0000¢3  645.1500-7 238,6130-2 221.6780-3 Z49.5
600.0000+3 677.0070-3 233,1870-3 225,7700-3 269.7
700.0000+3  692,8100-3 226,1700-3 275.6210-3 ZBa.9
TE4.5460+3 £93.6134=3 213.5760=3 2723,3492-3 29d.6
B0 0000+3  £84.0870-3 2le.0l70=3 Z772.1730=3 303.,9
875,6620+3 BTH-9141-3 207.3507-3 217.%064=3 3p4.l1
900.0000+3 671.4030-3  ?na,%630-3 Z1p,.5500-% 34,7
1,0000+6 647.7090-3 194.71A0-3 211.3%30=3 303.2
1.0971+6 618.9319=3 185,5531=3 207,0%62-3 293.4
1.2500%6 S573.61ln0-3 173.6440-3 lag.9740=3 Z77.9
1.2783+6 563.1330-3 171,5786-3 197,6952-3 27a,9
1,45%9446 #58.1113-3 15g,pla2-3 133, 0p%6-3 239,9
1.5000+6 #R1.1030=3 154,9800=% 179.8150-3 251,7
1,7500+6 232.5030=3  91.7932=3  9e.2378=3 150.3
2.0000+6 106.217p-7  4T.6gseR-3  8p,27095-3 75,7
2.5000+6 235.9670-2  13.,3%%A-3  13,%426-3 1g.3
3.0000+6 AalonT=3 4,9%62-3 5. 0%01-2 6.1
4.00004+6 1.0273=3  T%6,9130-t 80549715 723.l
6.0000%6  70,3433-p  17,8475-6  70,2378-& 13,3
R:0D00%6
10.0000+6
31.0000+6
12.0000+6
15,0000+6

+0
@50-3

1e4-3 0.0 +0
12p-3 2p9,6510=%
AlO=3 335,3050-1
A4D=3  256,3650-3
210=3  K1,3150=3
EhS=3 395.0281=3
sag-3  4p5,3930-3
AR5~3  410,0327-~3
AaD~3  411,53u8g-3
4pi-3  417,0060-3
09l=3 811,2975-3
2n0-3  402,3070-3
64D-3  397,8941-3
7423 3b35.6025-3
230=3 383, ,26530-3
300-3  1$9.7770=3
7173 9b, T40T=3
TLT-3  24.2254-3
14323 7,5357a3
080=B  927,9921-¢
37246 17.6458=p

— S) S) —_

AND MU= Ak

CROSS SECTLON{BARND

TOTAL ELASTIC
L73.82n00+0  152,3200+0
TUl 6620+ 9.,4620e0

S1+0264%y 50256440
34+1238%0 2os053a+n
19.8973ep 17.0973+n
la.T767+0  12.3267+n
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