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Neutron nuclear data of nafural nickel and its isotopes have been
evaluated, Evaluated are the total, elastic and inelastic scattering,
capture, {(n,2n), (n,3n), (n,p), (n,a}, (n,n'p) and (n,n'ae) reaction
cross sections, the resonance parameters, the angular and energy
distributions of secondary neutrons in the energy range from 10_5 eV to
20 MeV. The evaluation has been made on thé basis of recently measured
data with the aid of the spherical optical model and statistical model.
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evaluation were adopted in JENDL-2.
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1. Intreductieon

Neutron nuclear data of nickel are much requifed, because nickel is
a main component of stainless steel and some threshold reactions of its
isotopes are important for neutron dosimetry. Various evaluations have
s0 far been madel—S). Every large evaluated nuclear data library
contains the data of nickel. In spite of this, there still remain
considerable discrepancies among the evaluated data.

Tor the first version of Japanese Evaluated Nuclear Data Library

(JENDL—l)g), a new evaluation of nickel data was made by Kikuchi et

10) .

al in 1974. 1t was pointed out, however, through various benchmark

11,12) of JENDL-1 that the following drawbacks existed in the

tests
evaluated data of structural materials including nickel:

1) The total and elastic scattering cross secticons are overestimated
considerably in the energy region above resolved resonances up to
several MeV. This causes considerable underestimate of the
diffusion coefficients.

2) As to the inelastic scattering to the discrete levels, the natural
nickel file contains only a few levels of main isotopes (58Ni and
60, . . ] . 61 .

Ni) and many low lying levels of a minor odd-mass isotope {( "Ni).

3} As to natural nickel, the capture cross section is overestimated
above several hundred keV and the inelastic scattering cross
section is underestimated.

4} As to the threshold reactions, the evaluation is rather rough
except for some important omes.

Considering such a situation, a complete reevaluation of structural
material nuclear data was planned for JENDL-2 in 1976. Completion of

the entire compilation for JENDL-2 was scheduled at the end of 1981. At

the early stage of compilation, however, the highest priority was put to
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. . . 235
evaluation of the most important nuclides for fast reactors: U,

238U, 239Pu, 240Pu, 241Pu, Cr, Fe and Ni, whose cross sections mainly
determine characteristics of a typical fast reactor. This decision was
made responding to an urgent request to use JENDL-2 for analyses in the
JUPITOR projectlB), joint USA-Japan mock-up experiments cf large fast
reactors using ZPPR facility.

The evaluation of the eight nuclides was completed in November
1979. Since then a combined library, calied JENDL-2B library,
consisting of JENDL-2 for the eight nuclides and of JENDL-1 for the
others has been widely used for fast reactor analyses in Japan. Various
benchmark tests have also been made and satisfactory results have been

obtained14’15).

As to nickel, only the rescnance parameters, cross sections and
angular distributions (files 2,3 and 4 in ENDF/B format) of natural
nickel were supplied to JENDL-2B with the data of ENDF/B-1IV for the
energy distributions (file 5). After that the data of isotopes were
evaluated. The energy distributions of natural nickel were also
evaluated and the file 5 was replaced by the new data. Final data were
released in December 1982. As the evaluation of natural nickel was thus
made before the evaluation of its isotcpes, some inconsistencies remain
inevitably between the natural nickel data and its isotope data.

The essence of the present evaluation was already publishedl6).
Hence this report is intended to provide more complete information for
users of JENDL-2. Many figures and tables are provided but less

discussion on the evaluation method is given in this report. The status

of the presently evaluated quantities are given in Table 1.

2. 1Isotopic Abundances, Masses and Q-values

The isotopic abundances were taken from the recommendation by

_2_
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MoxonB). The exact masses and the Q-values of considered thresheold

7

reactions were taken from the compilation of Wapstra and Boss . They

are given in Table 2.

3. Thermal Cross Sections
8)

The data recommended in BNL-325, 3rd edition1 were adopted as the

2200m/s values. They are given in Table 3 with the calculated values

from the present resonance parameters.

4. Resonance Regien
4.1 Resolved Resonance Parameters

Resonance parameters were evaluated for each isotope on the basis
of various measurements listed in Table 4 by taking account of the other

8) 3)

evaluation such as ENDF/B-IV, BNL-325, 3rd edition1 and Moxon's work™ .
For levels whose radiatien widths FY are not known, FY = 2 eV was assumed
for s-wave resonances and FY = ] eV for p—wave ones of all the isotopes

3)

according to the recommendation by Moxon™ . The values of effective

scattering radius were mainly taken from BNL-325, 3rd editicn 8).

In order te reproduce the adopted thermal cross sections, the
following adjustment was made: TIwc negative resonances were acdad ‘ur
58 . . 60... 6l . :

Ni and a negative rescnance for each of Ni and Ni. Paramgier:s oo

. . . 62,
the first positive resonance at 4.6 keV were adjusted for ~ Ni. A.
natural nickel, a negative rescnance was added to 58Ni at -28.5 keV
without considering the thermal cross section data of each isc:ope.
Hence there remains the inconsistency in treatment of the negative or
lowest positlve resoconances and in the thermal cross sections between the
natural nickel and isotopic nickel data. Table 5> gives the status of

resonance parameters together with the values of the effective scattering

radius, Tables 6-10 gives the presently adopted rescnance parameters

_Bi
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MoxonB). The exact masses and the Q-values of considered threshold
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with the experimentally deduced values as well as various evaluated

parameters.

4.2 PRackground Cross Sections

The resonance region is set up to 600 keV except for 61Ni. The
present resonance parameters fail to reproduce the measured total and
capture cross sections particularly in the energy region above a few
tens of keV. The reason of this disagreement was investigated, and the
disagreement was corrected by applying the positive or negative
background cross sections. We will detail this problem in Appendix 1.
Figure 1 shows the total and capture resonance cross sections of natural
nickei with the measured data as well as the data of JENDL-1 and ENDF/B-1IV.

The tesonance cross sections of the isotopic nickels are shown in Figs. 2-6.

4.3 Resonance Integral
The resonance capture integrals (the cut-off energy of 0.5 eV)
calculated from the present resonance parameters and the background
cross section are compared in Table 11 with the recommended values of
18)

BNL-325, 3rd edition They agree with each other for natural nickel

and the main isotopes but are discrepant for 6lNi and 64Ni.

5. Cross Sections above Resonance Region
5.1 Total Cross Section and Optical Potential
. ] 11,12) .
As was pointed out in benchmark tests of JENDL-1I , the remain-
ing resonance structure in the unresolved resonance region up to a few
MeV has ah important role for self-shielding effects. ~In the present
evaluation, we traced the resonance structure in high resolution

27)

measurements by Cierjacks et al.’ up to 3 MeV for natural nickel.

This was made by the eye-guide method with Neutron Data Evaluation

_4__
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with the experimentally deduced values as well as various evaluated
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capture cross sections particularly in the energy region above a few
tens of keV. The reason of this disagreement was investigated, and the
disagreement was corrected by applying the positive or negative
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4.3 Resonance Integral
The resonance capture integrals (the cut-off energy of 0.5 eV)
calculated from the present resonance parameters and the background

cross section are compared in Table 11 with the recommended values of

8)

They agree with each other for natural nickel
b4

. , 1. .
and the main isotopes but are discrepant for 6 Ni and Ni.

BNL-325, 3rd editionl

5. Cross Sections above Resonance Region
5.1 Total Cross Section and Optical Potential
. . 11,12) .
As was pointed out in benchmark tests of JENDL-1 , the remain-
ing resonance structure in the unresolved resonance region up to a few
MeV has an important role for self-shielding effects. 'In the present
evaluation, we traced the resonance structure in high resolution

27)

measurements by Cierjacks et al. up to 3 MeV for natural nickel.

This was made by the eve—guide method with Neutron Data Evaluation

_..44
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System(NDES)ZB). Above 3 MeV, the evaluated data were obtained by

smoothing the data of Cierjacks et al. The evaluated total cross
section is shown in Fig. 7.

For each isotope, on the other hand, no high resolution data exist,
and the evaluation was based on the optical model calculation. The

. , .29) '

potential parameters were obtained by Kawai 50 as to reproduce the
total cross section of natural nickel by taking account of the
systematic trends among neighboring nuclides such as Ti, V, Cr, Mn, Fe,

Co and Cu. The potential parameters are:

v = 51.33 - 0.331 x E_ (MeV)

W = 8.068 + 0.112 x E {(MeV)
s n

v = 7.00 (MeV)
so

TS T, T 1.24 {fm)

r, = 1.4 (fm)

a =a = 0.541 (fm)

b = 0.4 (fm).

This set of parameters is applied to all the isotopes. The calculated
. 58, 60, .
total cross sectlons of Ni and Ni are compared with the measured

data in Figs. 8 and 9, respectively.

5.2 (n,2n), (n,3n), (n,n'a), {fn,n"p), (n,p) and (h,a) Reaction Cross
Sections

These cross sections were evaluated for each isotope as follows.

(n,2n) reaction

For 58N:‘L the data of JENDL-1, which were evaluated on the basis of

numercus experimental data, were adopted and extended up to 20 MeV. For
the other isotopes, on the other hand, experimental data are very

scarce. Hence its shape was calculated with the evaporation model based

_.5_
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30)

on Pearlstein's approximation , and the cross section value was
normalized at 15 MeV to the calculated value by Pearlstein with his
. .. 31 60, 61,

semi-empirical formula ;1 510 mb for "TNi, 870 mbh for ~TNi, 910 mb for
62Ni and 1200 mb for 64Ni.

The (n,2n) reaction cress sections of patural and isotopic nickels
are shown in Figs. 10-15 with the measured data as well as the other
evaluated data. The present data of natural nickel agree fairly well

32)

with the measured data by Auchampaugh et al. , suggesting the

. ) . 8,
reliability of the present evaluation for the other isotopes than > Ni.

{n,3n) reaction

The (n,3n) reaction channel is closed below 20 MeV for 58Ni and
60, . 61._. 62, . ,
Ni, and is nearly closed for ~Ni and "~"Ni. Hence we ignored this
cross section for these nuclides. For 64Ni, the shape was calculated
with Pearlstein's approximation, and the same normalization facter as

the (n,2n) reaction was applied to the (n,3n) reacticn cross section.

4
The (n,3n) reaction cross section of 6 Ni is also shown in Fig. 15.

(n,n'a) reaction

The (n,n'e) reaction cross section was evaluated only fer 58Ni.
Its shape was estimated on the analogy of the 650u (n,n’a) reaction
cross section by considering the difference of (Q-values. The
650u(n,n'u) reaction was selected because of its numerous experimental
data and its similar Z and A& values to those of 58Ni, and its shape was
obtained by the eve-guide method. The absolute value of SSNi was
obtained by normalizing the curve to the data of Seebeck and Bormann33)

(30 mb at 14 MeV). The (n,n'a) reaction cross section of.SSNi is shown

in Fig. 16.



JAERI-M 85-101

(n,n'p) reaction

The shape of the (n,n'p) reaction was estimated by taking account

34)

of the evaporation model calculation with the GROGI code ,» and the

absolute value was obtained by considering various measured data near 14

MeV; 480 mb at- 14 MeV for 5‘8Ni, 60 mb at 14 MeV for 60Ni, 13 mb at 14.7

MeV for 61Ni and 6 mb at 14.5 MeV for 62Ni. This cross section was

. 64, ] . .
ignored for Ni. The (n,n'c) reaction cross sections are shown 1in

Figs. 17-20.

(n,p) reaction

For 58Ni and 60Ni, the data of JENDL-1, which were evaluated on the

basis of numerous experimental data, were adopted and extended up to 20
MeV. TFor the other isotopes, the shape was estimated on the analogy of
the 60Ni (n,p) reaction cross section by considering the difference of

Q-values. The absolute value was obtained by considering various

measured data at 15 MeV; 90 mb for °INi, 22 mb for °°Ni and 4.5 mb for

641,

The (n,p) reaction cross sections are shown in Figs. 21-26, with

the measured data.

{n,a) reaction

For each isotope, the cross section shape was estimated on the
analogy of the 5900 (n,a) reaction cross section by shifting the energy
scale corresponding to the Q-value difference. The 59Co(n,a)-reaction
was selected, because of its well-known cross section as a reaction for
neutron dosimetry and of its similar Z and A values to those of nickel
isotopes. The absolute values were obtained by some measured data; 130

58... 62,
mb at 14 MeV for " 'Ni and 21 mb at 14.5 MeV for ""Ni, or by the
31)

calculated value by Pearlstein with his semi-empirical formula; 56 mb

ﬁ7._
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at 15 MeV for 60Ni, 34 mb at 15 MeV for 61Ni and 6.9 mb at 15 MeV for
64

Ni. The (n,a) reaction cross sections are shown in Figs. 27-32.

5.3 Capture Cross Section
The capture, elastic and inelastic scattering cross sections were

33) for each isotope.

calculated with the statistical model code CASTHY
The (n,2n), (n,3n), (n,n'p), (n,n'a), (n,p) and (n,a) reactions were
taken into account as the competing processes. The level fluetuation
was considered.

The y-ray strength functions were obtained so that the calculated
capture cross section might reproduce the experimental data of Ernst et

36) 58 60 61 26) 62

al. for ~ Ni, Ni and Ni and of Beer and Spencer for ""Ni and

64Ni. The obtained y-ray strength functions are given in Table 12. TFor
natural nickel, the y-ray strength functions were adjusted so that the
calculated capture cross section might reproduce the experimental data
of Gayther et al.37); 9.6 mb at 450 keV. This adjustment was made
without considering the capture data of each isotope and the obtained
y-ray strength functions are also given in Table 12. Though the y-ray
strength functions used in the evaluation of natural nickel are
different from those used for the isotopes as seen in Table 12, the
calculated cross sections of natural nickel agree with those constructed
from the isotopic mickel data. The Berman38) type giant resonance
profile function was adopted. The parameters of 6ONi were used for all
the nickel-isotopes and are given in Table 13. The capture cross

sections of natural and isotope nickels are shown in Figs. 33-38 with

the measured data.

5.4 TFElastic and Inelastic Scattering Cross Sections

The inelastic scattering cross sections were calculated for each

_8_
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isotope with CASTHY code. The level schemes were taken from Table of
Isotopes, 7th editiont) and are given in Table l4. The level demsity
parameters were evaluated by Yoshidaao) from the rescnance level spacing
and the staircase plotting of low lying levels by taking account of the
systematics among neighboring nuclei. They are given in Table 15.

The direct process was considered only for the inelastic scattering
ro the first excited state of the even-mass isotopes. They were
evaluated on the basis of the medsured data up to 7 MeV., Above 7 MeV,
the direct processes were calculated with DWBA and added tc the compound
components calculated with CASTHY. The Bz-values in the DWBA

calculation are 0.187 for 58Ni, 0.211 for 60Ni, 0.193 for 62Ni and 0.192

for 64Ni. The inelastic scattering cross sections to the first levels
of even-mass isotopes are shown in Figs. 39-42.

Special care is required in constructing the natural nickel data
from the isotope data. Each isotope file has about 20 discrete inelas-
tie levels. In the ENDF/B format, however, only 40 discrete inelastic
levels are allowed. Hence all the levels of isotopes cannot be adopted
in the natural nickel file. 1In JENDL-1, the lowest 40 levels were
adopted as discrete levels and the other levels were added to the
continuum levels. As a result, JENDL-1 contains only a few levels of
the main isotopes and many low-lying levels of the minor odd-mass

2}

isotope. The shielding benchmark tests of ironl , however, suggested
that this treatment was inadequate. In JENDL-2, we combined some
levels, whose Q-values are similar, to one level. Table 14 alsc shows
the level grouping in the natural nickel file. The total inelastic
scattering cross section of natural nickel is shown in Fig. 46, The
present values agree well with the measured data of Broder et al.qz)

below 5 MeV but leook underestimated above 10 MeV. This problem will be

discussed later. The total inelastic scattering cross sections of the

— 9 —
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isotopic mickels are shown in Figs. 43-48.
Finally the elastic scattering cross section was adjusted by

subtracting all the cther partial cross sections from the total cross

section.

6. Other Quantities
6.1 Angular Distributions of Emitted Neutrons

The angular distribution of the elastically scattered neutrons was
calculated with the optical model for each isotope, and that of natural
nickel was obtained by averaging the data of isotopes by using a;o_; as
weights (ai and 944 denote the abundance and elastic scattering cross
section of isotope 1, respectively). For inelastic scattering te the
discrete levels, the angular distributions were also calculated with the
Hauser-Feshbach model for each isotope, and isotropic scattering in the
center-of-mass system was assumed for natural nickel. Isotropic
scattering in the laboratory system was assumed for the inelastic

scattering to the continuum levels, and for the (n,2n), (n,3n), (n,n'a)

and (n,n'p) reactions.
P

6.2 Energy Distributions of Emitted Neutrons

The energy distributions of emitted neutrons were evaluated for
eacH isotope as follows: The simple evaporation spectrum was assumed
for the inelastic scattering to the continuum states (MT=91). The same
nuclear temperature was also applied to the (n,n"a) and (n,n'p)
reactions. As to the (n,2n) and (n,3n) reactions, the successive evapo-

3)

. 4 . '
ration model was assumed: The first neutron evaporates leaving the
residual nucleus in an excited state higher than the neutron separation

energy, and the second neutron evaporates from the excited state

corresponding to the average energy of the first neutron, and so on.
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Tn natural nickel file, we mixed the temperatures of 58Ni and 6ON:’L
. . 58 ., 60, .
with the weights of 0.7 x o (7 Ni) and 0.3 x ¢ (" 'Ni), respectively,

where o. denotes the cross section of the considered reaction.

7. Discussion
7.1 Direct and Semi-direct Reactions

The direct and semi-direct reactions were ignored in the present
evaluation except for the inelastic scattering to the first level of the
even-A isotopes, where the DWBA calculation was made. This assumption
little affects the cross sections in the energy region below a few MeV,
which are important for fission reactors. In fact the presently
evaluated data were proved through benchmark testsla’ls) to be
satisfactory for fission reactor calculations.

On the other hand, however, the direct and semi-direct processes
become dominant for the high energy region such as 14 MeV. Recently the
energy-angle double-differential cross sections {(DDX) have been measured
near 14 MeV for materials important for fusion reactors. The results of
natural nickel are compared with the DDX calculated from,JENDL—Z* in
Fig. 49. The spectrum calculated with JENDL-2 shows considerable
underestimate for emission neutron with energy from 6 te 12 MeV. This
means that the inelastic scattering cross sections to the levels between
2 MeV and 8 MeV are much underestimated. On the other hand, the peak
near 12.5 MeV is well reproduced by the present calculation, suggesting
that the inelastic scattering cross sections to the first level,
calculated with DWBA, are adequate. Furthermore, the DDX data

apparently show the forward peak in the angular distribution of

5)

* Two processing codes FAIR—DDX4 and DDXPLOT46)

have been developed

to calculate DDX from JENDL library.

44)
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Tn natural nickel file, we mixed the temperatures of 58Ni and 60Ni
. . 58, 60, .
with the weights of 0.7 x ¢ (T Ni) and 0.3 x ¢ (7 "Ni), respectively,

where ¢ denotes the cross section of the considered reaction.

7. Discussion
7.1 Direct and Semi-direct Reactioms

The direct and semi—direct reactions were ignored in the present
evaluation except for the inelastic scattering to the first level of the
even-A isotopes, where the DWBA calculation was made, This assumption
1ittle affects the cross sections in the energy region below a few MeV,
which are important for fission reactors. In fact the presently

14,15) o

evaluated data were proved through benchmark tests be

satisfactory for fission reactor calculations.

On the other hand, however, the direct and semi-direct processes
become dominant for the high energy region such as 14 MeV, Recently the
energy-angle double-differential cross sections (DDX) have been measured
near l& MeV for materials important for fusion reactors. The results of
natural nickel are compared with the DDX calculated from JENDL—Z* in
Fig. 49. The spectrum calculated with JENDL-2 shows considerable
underestimate for emission neutron with energy from 6 to 12 MeV. This
means that the inelastic scattering cross sections to the levels between
7 MeV and & MeV are much underestimated. On the other hand, the peak
near 12.5 MeV is well reproduced by the present calculation, suggesting
that the inelastic scattering cross sections to the first level,
calculated with DWBA, are adequate. Furthermore, the DDX data

apparently show the forward peak in the angular distribution of

45) 46)

e

* Two processing codes FATIR-DDX and DDXPLOT have been developed

to calculate DDX from JENDL library.

44)
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inelastically scattered neutrons even to the continuum states. Such a
behavior is not taken inte account in the present evaluation.

The above comparison between the measured and calculated data of
DDX suggests that the JENDL-2 data are insufficient in the cross section
values and angular distributions of the inelastic scattering for fusion
neutronics application where 14 MeV neutrons have a dominant role. This

problem is an important subject for JENDL-3.

7.2 Threshold Reactions

Various threshold reactions are included. For reactions whose

. _ 58 .. 58, .
experimental data are numerous, such as the Ni(n,2n), Ni(n,p) and
6ONi(n,p) reactions, we adopted the evaluation for JENDL-1, which was
made by selecting lots of experimental data. For reactions whose
experimental data are scarce, the evaluation was based on the simple

30,34) with compound mucleus approximation or on the

evaporation model
analogy of the other well-known reactions by considering the difference
of Q-values. These methods are rather arbitrary and considerable
uncertainty remains on the values thus evaluated. More systematic
evaluation is now in progress for JENDL-3 by taking account of the
pre~equilibrium processes.

The (n,n's) reaction was considered only for 58Ni. Though the
(n,n'a) reaction cross section is much smaller (about 1/5) than the
(n,a) reaction cross section at 14 MeV, its contribution becomes the
larger in the higher energy region. Furthermore, the measurements are
often made for the total c-emission cross section. Figures 50-55 show
the total a-emission cross section with the measured data. Naturally
the present evaluated value comnsists of only the (n,a) cross section for
60, . 61Ni 62 64

Ni, R Ni and = Ni.

58 . . ,
For ~ Ni, the (n,a) and (n,n’a) reaction cross sections were
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evaluated without considering the total oc-emission cross section, and
the total oc-emission cross section is systematically larger than the

47) 48)

and Kneff et al. The same tendency

recent measurements by Grimes
is observed for the natural nickel. On the other hand, the total

. . . 60, . 61 ..
g-emission cross section looks underestimated at 15 MeV for Ni, Ni

64 . . . .
and Ni due to negligence of the (n,n'a)} reaction cross section. In
order to know the helium production rate precisely, the (n,a) and (n,n'a)

reaction cross sections should be evaluated for all the isotopes by

considering the total a-emission cross section. This will be alsc made

in JENDL-3.

8. Conclusion

The neutron nuclear data of natural nickel and its isotopes have
been evaluated for JENDL-2. The present evaluation was made on the
basis of recently measured data with the aid of the model calculation by

11,12 of JENDL-1,

considering the feedback from the benchmark tests
Special care was taken on the following points:

1) The disagreement observed between the calculated and measured cross
sections in the resonance region was carefully studied and the
background conection was made. (See Appendix 1).

2) The remaining resonance structure observed in the unresolved region
was adopted in the evaluation of the total cross section for the
natural nickel file.

3) The inelastic scattering levels were grouped into 40 pseudo levels in
the natural nickel file not to miss the levels of the main isotopes.

Results of the benchmark tests of JENDL-2 reveal reliability of the

pfesent data for fission reactor calculations.

On the other hand, the following problems have been pointed out:

1) The direct and semi-direct reactions were ignored. The comparison of
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The neutron nuclear data of natural nickel and its isotopes have
been evaluated for JENDL-2. The present evaluation was made on the
basis of recently measured data with the aid of the model calculation by

11,12)

considering the feedback from the benchmark tests of JENDL-1,

Special care was taken on the following peints:

1) The disagreement ohserved between the calculated and measured cross
sections in the resonance region was carefully studied and the
background conection was made. (See Appendix 1)}.

2) The remaining resonance structure observed in the unresolved region
was adopted in the evaluation of the total cross section for the
natural nickel file.

3) The inelastic scattering levels were grouped into 40 pseudo levels in
the natural nickel file not to miss the levels of the main isotopes.

Results of the benchmark tests of JENDL-2 reveal reliability of the

pfesent data for fission reactor calculations.

On the other hand, the following problems have been pointed out:

1) The direct and semi-direct reactions were ignored. The compariscon of
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DDX data at 14 MeV suggests that the JENDL-2 data are not sufficient

for fusion neutronics application.

"2} Various threshold reactions should be evaluated more syéteﬁatically.

These problems will be solved in JENDL-3.
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Table 1 Status of presently evaluated quantities

Natural nickel

*
Energy range(eV)

Quantities Comments
min max
a) Resonance data Constructed from
isotopic data
Resonance parameters -2.85+4 6.0+5
Capture resonance integral 5.0 -1 Table il
b} Cross sections
Total 1.0 -5 2.0+7 Figs. 1 and 7
Elastic scattering 1.0 =5 2.0+7
Total inelastic scattering 6.85+4 2.0+7 Fig. 43
Tnelastic scattering
to the lowest discrete level (lst) 6.85+4 2.0+7
to the highest discrete level (40th) 4.55+6 2.047
to the continiuum levels 2.57+6 2.0+7
Capture 1.0 -5 2.0+7 Figs. 1, 33 and A6
(n,2n) reaction 7.95+6 2.0+47 Fig. 10
{n,3n) reaction 1.68+7 2.0+7
(n,n'e) reaction 6.514+6 2.0+7
{a,n'p) reaction 8.31+6 2.0+7
{n,p) reaction 1.0 -5 2.0+7 Fig. 21
(n,a) reaction 1.0 -5 2.0+7 Fig. 27
¢) Angular distributions of Optical model
secondary neutrons
Elastic scattering 1.0 =5 2.0+7
Inelastic scattering 6.85+4 2.0+7
to the discrete levels
d) Energy distributions of Evaporaticn model
secondary neutrons
Inelastic scattering 2.57+6 2.0+7 Fig. 49
te the continuum levels
(n,2n) reaction 7.95+6 2.0+7 Fig. 49
(n,3n) reaction 1.68+7 2.0+7
(n,n'a) reaction 6.51+6 2.0+7
(n,n'p) reaction 8.31+6  2.0+7
{n,p) reaction 1.0 -5 2.0+47
(n,») reaction 1.0 -5 2.0+7

7

*2.0+7 denotes 2.0x10 .
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58Ni
%
Quantities Energy range(eV) Comment s
min max
a) Resonance data
Resonance parameters -2.85+4 6.0+5 Table 6
Capture resonance integral 5.0 -5 Table 11
b) Cross sections
Total 1.0 -5 2.0+7 Figs. 2 and 8
Elastic scattering 1.0 -5 2,047
Total inelastic scattering 1.48+6 2.0+7 Fig. 44
Inelastic scattering
to the lowest discrete level (lst) 1.48+6 2.0+7 Fig. 39
to the highest discrete level (22nd) 4.55+6 2.0+7
to the continiuum levels 4.60+6 2.0+7
Capture 1.0 -5 2.0+7 Figs. 2 and 34
(n,2n) reaction 1.2447 2.0+7 Fig. 11
(n,n"a) reaction 6.51+6 2.0+7 Fig. 16
(n,n'p) reaction 8.31+6 2.0+7 Fig. 17
{n,p) reaction 1.0 -5 2.0+47 Fig. 22
{n,a) reaction 1.0 -5 2.0+7 Fig. 28
¢) Angular distributions of Optical model
secondary neutrons
Elastic scattering 1.0 -5 2.0+7
Inelastic scattering 1.48+6 2.0+7
to the discrete levels
d) Fnergy distributions of Evaporation model
secondary neutrons
Inelastic scattering 4.60+6 2.0+7
to the continuum levels
{(n,2n) reaction 1.2447 2.0+7
{n,n"0) reaction 6.51+6 2.0+7
(n,n'p) reaction 8.3146 2.0+7
{n,p) reaction 1.0 -5 2.0+7
(n,a) reaction 1.0 -5 2.0+7

£2.0+7 demotes 2.0x107.
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6ONi
E ( V)*
Quantities ErEY I8nEele Comments
min max
a) Resonance data
Resonance parameters -5.5 43 6.0+5 Table 7
Capture resonance integral 5.0 =5 Table 11
b) Cross sections
Total 1.0 =5 2.0+7 Figs. 3 and 9
Elastic scattering ' 1.0 -5 2.0+7
Total inelastic scattering 1.35+6 2.0+7 Fig. 45

Inelastic scattering
te the lowest discrete level (lst) 1.35+6 2.0+7 Fig. 40
to the highest discrete level (22nd) 3.94+6 2,047

to the continiuum levels 3.96+6 2.0+7
Capture 1.0 =5 2.04+7 Figs. 3 and 35
{n,2n) reaction 1.16+7 2.04+7 Fig. 12
(n,n'p) reaction 9.70+6 2.0+7 Filg. 18
(n,p) reaction 2.08+6 2.047 Fig. 23
(n,a) reaction 1.0 =5 2.0+7 Fig. 29
¢) Angular distributions of Optical model
secondary neutrons
Elastic scattering 1.0 =5 2.0+7
Inelastic scattering 1.35+6 2.0+7

to the discrete levels

d) Energy distributions of Evaporation model

secondary neutrons

Inelastic scattering 3.96+6 2.0+7

to the continuum levels

(n,2n) reaction 1.1647 2.047

(n,n'p) reaction 9.70+6 2.0+7

(n,p) reaction 2.08+6 2.0+7

(n,a) reaction 1.0 =5 2.0+7

% 2.0+7 denotes 2.0x10’.
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61Ni
%
Quantities Energy range(eV) Comments
min max
a) BResonance data
Resonance parameters -1.8 +3 6.85+4 Table 8
Capture resonance integral 5.0 -1 Table 11
b) Cross sections
Total 1.0 =5 2.0+7 Fig. 4
Elastic scattering 1.0 =5 2.0+7
Total inelastic scattering 6.85+4 2.0+7 Fig. 46
Inelastic scattering
to the lowest discrete level (1lst) 6. 85+4 2.0+7
to the highest discrete level (20th) 2.51+6 2.0+7
to the continiuum levels 2.57+6 2.0+7
Capture 1.0 -5 2.0+7 Figs. 4 and 36
(n,2n) reaction 7.95+6 2.0+7 Fig. 13
(n,n"p) reaction 1.00+7 2.0+7 Fig. 19
{(n,p) reaction 5. 4945 2.0+7 Fig. 24
{n,0) reaction 1.0 -5 2.0+7 Fig. 30
¢) Angular distributions of Optical model
secondary neutrons :
Elastic scattering 1.0 -5 2,0+7
Inelastic scattering 6.85+4 2.0+7
to the discrete levels
d) Energy distributions of Evaporation model
secondary neutrons
Inelastic scattering 2.57+6 2.047
to the continuum levels
(n,2n) reaction 7.95+6 2.0+7
{(n,n'p) reaction 1.0047 2.0+7
(n,p) reaction 5.4945 2.0+47
1.0 -5 2.0+7

(n,a) reaction

* 2,H7 denotes 2.OX107.
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62Ni
*
Quantities Energy range(eV) Comments
min max
a) Resonance data
Resonance parameters 4.6 +3 6.0+5 Table 9
Capture resonance integral 5.0 -1 Table 11
b) Cross sections
Total 1.0 =5 2.0+7 Fig. 5
Elastic scattering ’ 1.0 =5 2.0+7
Total inelastic scattering 1.19+46 2.0+7 Fig. 47
Inelastic scattering
to the lowest discrete level (lst) 1.19+6 2.0+7 Fig. 41
to the highest discrete level (2lst) 3.92+6 2.0+7
to the continiuvum levels 4.03+6 2.0+7
Capture 1.0 -5 2.0+7 Figs. 5 and 37
(n,2n) reaction 1.08+7 2,0+7 Fig. l4
(n,n"p) reaction 1.13+7 2.0+7 Fig. 20
(n,p) reaction 4.53+6 2.0+7 Fig. 25
(n,a) reaction 4. 4445 2.0+7 Fig. 31
¢) Angular distributions of Optical model
secondary neutrons
Elastic scattering ' 1.0 =5 2.0+7
Inelastic scattering 1.19+6 2.0+7
to the discrete levels
d) Energy distributions of Evaporation moedel
secondary neutrons '
Inelastic scattering 4.03+6 2.0+7
to the continuum levels
(n,2n) reaction 1.,08+7 2.0+7
{n,n'p) reactiom 1.13+7 2.0+7
(n,p) reaction 4.53+6 2.0+7
(n,a) reaction 4. 44+5 2.0+7

£2.04+7 denotes 2.0x10’.
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64Ni

*
. E:
Quantities nergy range(eV) Comments

min max

a) Resonance data

Resonance parameters 9.52+3 6.0+5 Table 10

Capture resonance integral 5.0 -1 Table 11

b) Cross sections

Total 1.0 =5 2.0+7 Fig. 6
Elastic scattering ' 1.0 -5 2.0+7
Total inelastic scattering 1.37+6 2.0+7 Fig. 48
Inelastic scattering
to the lowest discrete level (1st) 1.3746 2.0+7 Fig. 42
to the highest discrete level (20th) 4.03+46 2.0+7
to the continivum levels 4.15+6 2.0+7
Capture 1.0 -5 2.0+7 Figs. 6 and 38
(n,2n) reaction 9.81+6 2.047 Fig. 15
(n,3n) reaction 1.68+7 2.0+7 Fig. 15
(n,p) reaction 6.63+0 2, 0+7 Fig. 26
(n,a) reaction 2.48+6  2.047  Fig. 32
¢) Angular distributions of Optical model
secondary neutrons
Elastic scattering 1.0 =5 2.0+7
Inelastic scattering 1.37+46 2.0+7
to the discrete levels
d) Energy distributions of Evaporation model
secondary meutrons
Inelastic scattering 4.15+6 2.0+7
to the continuum levels
(n,2n) reaction ' 9.81+6 2,047
{n,3n) reactien 1.68+7 2.0+7
{(n,p) reaction H.63+6 2.0+7
(n,0) reaction 2.4846 2.0+7
7

% 2,047 denotes 2.0x10".
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Table 2 Isotopic abundances, exact masses and

various reaction Q-values of Ni isotopes.

8y 60y Olyg 621 b4y
a) Abundance*
) 67.86 26.21° 1.19 3.66 1.08
b) Exact mass**
(a.m.u.)  57.9354 59.9308 60.9311 61.9284 63.9280
c) Q—values**
{MeV)
(n,2n) ~12.1970  -11.3890 ~7.8206  -10.5980 - 9.6570
(n,3n) _22.46577  -20.3893%  _19.52767 -18.71867  -16.4959
(n,n'o) - 6.3978 - 6.29107 - 6.46507 - 7.08157 - 8.0858"
(n,n'p) - 8.1711 - 9.533 -9.8617  -11.1376  -12.5371"
(n,p) 0.4022 - 2.4011 ~0.5396 - 4.4589 - 6.5244
(a,0) 2.901 1.3555 3.5795 - 0.4373 - 2.4412

* Taken from the recommendation by Moxon3)
%% Taken from the compilation of Wapstra and Bosl7)

+ Not evaluated in JENDL-2
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Table 3 The 2200m/s cross sections

{barns)
Total Capture

present”  BNL-325(3)'®)  Present BNL-325(3) -5’

Natural 21.20 — 4.429 4,43 £ 0.16
381 30.62 30.4 + 0.4 4.605 4.6 +0.3
60y 3.87 3.8 + 0.2 2.801 2.8 0.2
6lyi 12.12 12.1 * 0.8 2.506 2.5 +0.8
62y 23.70 23.7 + 0.5 14.20 14.2 +0.3
b4n1 Y — 1.480 1.49 + 0.03

* Calculated from the resonance parameters.

Table # Measured data on the basis of which the evaluation

of resonance parameters was made.

Isotopes Typen Measured Data
58 T Perey et al.lg), Symme and Bowenzo), Farrell et al.Zl)
Ni ‘
C Perey et al.lg), FrBhnerzz), Hockenbury et 31.23)
60 T Symme and Bowenzo), Stieglitz et a1_24), Farrell et al.21)
Ni :
C Frﬁhnerzz), Stieglitz et al.za), Hockenbury et al.23)
T Cho et al.zs)
61Ni
C Frﬁhnerzz), Hockenbury et a1,23)
62 T Beer and Spencer26), Farrell et a1.21)
Ni 2
c Beer and Spencer
64 T Beer and Spencer26), Farrell et a1.21)
Ni
C Beer and Spencer

* T denotes transmission measurements, and C capture measurements
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58
parameters of ~Ni

ENERGT L J NEUTRON WIDTH = GRMMA WIOTH % WS AR MISCELLARECUS & REFERENCE
{KEY ] LEV (EV ] [EY )
-28.8 0 0.5 7870 2.0 JENDL -2
-28.5 0 0.5 16544.0 g.0 GT = 16553.0 JENDL-1
-28.5 0 0.5 118170 2.14 GT = 11818.0 ENDF-3-4
-28.5 1 5.0 ] 0.5 9.0 :0.6 WoH= 98.C 5.4 BNL3Z5(31
-28.5 o] 7870 2.0 T3IHOXON
-78.5 i 0.5 7870 L z.6 T4MOXON
-28.5 a 16400 1800 8 GNO= 398.0 5.4 71CRRG
-5.5 0 0.5 1060 1.81 JENDL-2
-5.5 b 1081 1.87 73M0XON
-5.5 0 0.5 1681 [ 1.871 74MOXON
6.90 1 0.5 0.02 I 1.0 0.020 : 0.00 JENDL-2
6.89 ] 0.5 0.0225 1-0 6T = 1.0225 JENDL- 1
.89 1 0.5 0-023 0.6 Gl = 0.623 ENDF-B-4
5.89 1 T 0.32Z + §.003 BNL3Z2503)
.83 0 0.5 0.022 1.0 73MOXON
£.89 | 0.5 0.022 {100 0.022 + 0.002 74MOXOR
.89 0.022 + 0.002 6G5= 8.3 £ 0.8 B9HOCKENBURY
6.0 1 ¥ oo . 0.020 + 0.00! 77PEREY
12.83 | 0.5 0.02% 1001 0.024 & 0.002 JENDL-2
12.6 1 0.5 2.031 1.0 5T = 1.031 JENDL-1
12.6 0 0.5 t 0.03) 1.0 73MOXON
12.6 i 3.5 I 0.03) { 1.0} T4HOXON
12.6 §9HOCKENBURY
12.63 ! ¥ g.02i G.0z4 + 0.002 77PEREY
13.344 1 0.5 9.5 0.712 0.661 & 0.047 JENDL-Z
13.3 1 0.5 0.64 1.0 GT = 1.64 JENQL-1
13.3 1 1.5 0.22 0.8 Gf = 0.82 ENDF-B-4
13.3¢ 1 003 1 0.39 + 0.0% BNL3Z25( 3!
13.3 0 3.5 Q.47 .0 73r0x0ON
13.34 1 0.5 0.5 1.0 TAMOXON
13.3 0.32 +0.03 G6S: 632 6.0 69HOCKENBURY
13.34  : 0.03 1 D.49 : D.10 72BEER
12,34 £ 0.03 1 0.50 ¢ 0.08 77F ROEHNER
13.344 1z 4 1 A g5 + 0.3 0.712 0.561 + 0.047 7TPEREY
13.42 1 4.9 t 2.5 TFISYME |
13.522 1 0.5 1-8 0.904 0.604 & 0.015 JENOL -2
13.6 1 1.5 d.4 1.0 GT = 1.4 JENDL-1
13.6 1 1.5 d.46 0.6 GT = 1.06 ENGF-B-4
13.66  G.04 1 0.57 ¢ 0.05 BNL32503)
13.5 0 0.5 1.08 1.0 73IMOXON
13.66 1 6.5 1.18 Qi T4HOXON
13.6 0.52 1 0.05 GGS = 101 £10 G9HOCKENBURY
13.66 = 0.04 1 0.63 £0.12 72BEER
13.58 1 0.03 i 0.83 t0.20 77FROEHNER
13.522 £ 1 1 A r.e to0.2 0.904 0.604 t 0.015 77REREY
13.53 1 2.9 1.2 7ISYMEL
15.2 a 0.5 1380 2.054 z.062 = 0.064 JENDL -2
5.5 a0 0.5 1200.0 2.1 BT = 1202.1 JENDL -1
15.5 0 0.5 1400-0 2.i4 GT = 1402.1 ENDF -B-4
i5.50 -0.04 i 0.5 Mzoo £100 za1 £ 0.3 WoH= 9.64 : 0.80 BNL325(31
15.42 ] 1150 2.0 7IKOX0N
15.375 il 0.5 1180 2.1 T4HOXON
16.5 ] GT = 1540 G5FARRELL
GNO= 11.989
153 0.2 0 1140 30 CNO= 9.23 = 0.24 716ARG
15.4 1201 0 " 1200 150 2.1 0.7 72BEER
15.4  z 0.1 5 1200 £30 1.42 1 0.18 75FROENNER
15.4 4 0.1 3 o.s  Frieo 1.46 £ 0.22 77FROEHNER
15.344 £ 0.01 0 138D £20 2.064 2.082 ¢ 0.064 TIPEREY
15.20011 « 0.0255 13 1368.9 ¢ 0.16 TISYHE
16.5 1 0.5 0.02 1.0 6T = 1.02 JENDL - |
16.5 0 0.5 i 0.02) 1.0 73IHOXON
6.5 1 0.5 [ 0.02} (1.0 T4MOXON
16.5 G9HDCHENBURY
17.21 1 0.5 0.027 1 1.0 0.026 ¢ 0.004 JENDL-2
17.2 1 0.5 0.0z 1.0 T = 1.02 JENDL - |
17.2 o 0.5 { 0.02% 1.0 TIAMOXON
13.2 1 0.5 { 0.02) 1.0 T4HOXON
1.2 EIHOCKENBURY
17.21 ¢ 0-04 1 0.0 + 0.01 T7FROEHNER
17.21 1 f o.om 0.026 @ 0.004 TIPEREY
1B8.99 1 0.5 0.071 [ .01 0.067 & 0.0D4 JENDL-2
19.0 | 0.5 D.075 1.0 6T = 1.07% JENDL -]
19.0 I 1.5 0.033 0.5 GT = 0.633 ENDF -B-4
19.03 = 0.08 [ 0.07 & 0.0 BNL325(3)
19.0 ] 0.5 0.067 1.0 7T3IMOXON
19.03 1 0.5 3.071 t I.01 T4HOXAN
13.0 0-063 & 0.010 66S:= 8.7 1.3 6IHOCKENBURY
19.03 £ 0.08 [ 0.08 0.02 72BEER
19.05 + 0.04 I 0.08 # 0.02 7TIFROEHNER
18.99 1 f o.om 0.087 + 0.004 TIPEREY
e0.0ll 1 o.5 1.5 0.319 0.263 = 0.008 JENDL -2
20.0 1 0.5 0.282 1.0 GT = .2082 JENOL - |
20.0 1 1.5 0.12 0.6 [P F4 ENDF-B-4
20.04 2 Q.05 1 3 0.22 + 0.03 BNL 32513
20.0 a 0.5 0.2% 1.0 TI3HOXON
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ENERGY L J NEUTRON HWIDTH GAMMA WIOTH WS HISCELLANEOUS REFERENCE

[KEY ] (Y ) [EY I [EV
20.04 1 8.5 0.26 1.8 ’ F4MOXON
20.0 0.20 % 0.02 0CS= 26.0 7.7 BIHBCKENBURY
20.04 = 0.0DS 1 D.2a 1 0.05 728EER
20.04 : 0.04 1 0.24 x 0.05 77FROEHNER
20.011 £ 6 1 Pors e 0.318 0.263 * D.008 TIPEREY
21.123 1 0.5 4.7 0.782 0.670 ¢ 0.020 JENDL -2
214 1 1.5 0.388 1.6 Gf = 1.388 JENDL - |
2140 1 0.5 8.4 0.6 oT = h] ENDF-B-4
21.i6 * 0.05 1 0.56 : 0.06 BNL32513)
21.1 0 0.5 .27 1.0 73IMO%ON
21.16 1 0.5 .28 1101 TAHOXON
200 0.56 x 0.06 365= 70 t 7 GIHDCKENBURY
21.16 = 0.0 ! 6.57 & 0.1l 728EER
21.15 1+ 0.04 1 D.61 t 0.10 77FROEANER
21.123 1 3 | L T 0.782 0.E70 t 0.020 TIPEREY
25.04 ) 0.5 0.37 o0 0.271 ¢ 0.007 JENDL-2
26.08 I 2.5 0.333 1.0 GT = 1.333 JENOL -1
26.08 1t 0.07 1 D.25 ¢ 0.05 BNL325(31
26.08 ¢ 0.07 1 0.5 0.33 BT 0.25 t 0.05 T4HOXAN
26.08 t D.07 1 . 0.25 + 0.05 72BEER
26.08 + 0.04 1 0.27 & 0.02 77F ROE HNER
26.04 1 f 00 D.271 + 0.0C7 7IFEREY
26.615 1 0.5 2.1 1.4 0.847 ¢ G.017 JENDL-2
26.6 1 0.5 2.33 1.0 5T = .33 JENOL - |
?6.6 1 1.5 0.84 0.6 GT = .44 ENDF-B-4
26.67 1 0.07 1 0.70 1 0.07 BNL3Z5(3)
26.6 a 0.5 2.33 1.0 73M0XON
26.67 g 0.5 1.1 2.0 T4HOXDN
26.6 0.70 : 0.07 365:= 68 + 7 BEIHOCKENBURY
26.67 ¢ 0.07 i 0.73 2 014, 72BEER
26.55 + 0.04 1 0.78 +0.15 77FROEHNER
26.615 1 1 P28 £0.4 1.216 0.847 ¢ 0.017 TTPEREY
26.83 1 1.925 0.5 77SYME]
26.53 i 2.03 +6.3 T7SYHEZ
26.83 1 1.64 ¢ 0.34 TISYHES
27 62 1 0.5 { 0.03) 1.0 0.031 ¢ 0.006 JENDL -2
27.62 1 oo 0.031 : 0.0G8 TIPEREY
32.23 ! 0.5 0.70 [ JENDOL -2
32.23 1 [ T 0.413 = 0.071 TIPEREY
32.355 1 0.5 9.7 1.4 1.211 + 0.Gal JENDL-2
32.4 1 1.5 2.23 1.0 GT = 3.23 JENDL - |
32.4 1 1.5 2.57 1.0 Gr = 3.57 ENDF-B-4
32.36 1+ 0.08 1 1.5 1.38 ¢ 0.15 BNL325(3)
32.4 a 1.8 2.56 1.0 TIMOKON
32.36 0 0.5 3.95 { 2.0 TAMOXON
32.4 1.44 t 0.15 GGS= 14 112 BIHOCKENBURY
32.36 =+ 0.08 1 1.26 2 0.25 TZBEER
32.34 : 0.05 1 1.46 : 0.25 T7F ROEMNER
32.385 1 LT I B 1.296 1.211 = 0.641 77PEREY
32,38 1 15.0 1.2 TISYMEL
32.38 1 5.7  t 0.9 7ISYMER
32.38 1 5.7 1t 6.9 TI5YHE3
34.20 i 0.5 1.97 0.94 0.635 * 0.025 JENDL -2
34.2 1 1.5 0.5 1.0 G = .5 JENDL-1
.2 i 1.5 0.71 0.6 6T = 1.3 ENDF-B-4
34.24 = 0.08 i 0.65 + 0.08 BNL 325131
34.2 0 0.5 1.85 -0 73MOXON
34.24 i 0.5 1.91 1.0 T4HOXON
34.2 0.65 t 0.03 G665 = 49.5 t 5.0 BYHOCKENBURY
34.24 + 0.08 1 0.69 72BLER
34.23 : 0.05 i 0.70 1 0.11 77FRDEHNER
34.20 i f 2 7.635 2 0.025 7IPEREY
34.22 H 2.5 ¢ 1.0 7ISYMEZ
34.22 i 1.84 = 0.5 77SYHED
35.04 1 0.5 0.032 1.0 0.031 + 0.005 JENDL-Z
35.04 1 ¥ c.om 0.031 & 0.005 TIPEREY
36.089 0 0.5 15.7 1.24 1,15 ¢ 0.043 JENOL-2
36.1 1 1.5 0.887 1.0 y Gl = 1.887 JENDL =1
36.1 1 1.5 1.43 0.6 6T = 2.03 ENDF-8-4
36.12 = 0.09 1 £.86 2 Q.10 BNL3I25(3!
36.2 0 0.5 6.12 1.0 73IMOXCN
36.12 o 0.5 1.50 2.0 74HOXON
36. 1 0.86 t 0.10 66S = B2 x 7 B6YHOCKENBURY
36.12 & 0.09 1 1.0t 72BEER
36.12 * 0.05 ! 0.99 2 0.1 27FROERNER
36.089 : 0.002 I 4.8 21.2 1.321 j.214 1 0.043 T7IPERE ¥
36.102 t 0.0037 0 16.97 ¢ 0.5 773 YHE
39.51 1 5.5 2.22 1.1 0D.74 s 0.028 JENDL-2
39.59 | 1.5 0,493 1.0 GT = 1.493 JENOL -1
39.59 t 0.10 1 0.66 1 0.5 BNL3Z5(3)
39.5 0 §.5 o130 1.0 73MOXON
39.5¢ 1 0.10 0 0.5 1.95 i 1.0 0.66 1+ 0.13 74MOXON
39.5 BYHBLKENBURY
39.5 t 0.10 1 0.66 72BEER
39.55 ¢ 0.06 1 0.64 1 0.10 77F ROEHNER
39.5¢ 1 t oo 0.750 : 0.028 TIPEREY
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ENERGY L J MNEUTRON WIDTH GAMMA WIDTH WS MISCELLRANEDUS REFERENCE

[KEY 1 1EY 3 (Ey 1 (E¥ 1
39.54 1 2.25 t (.45 7I5YHMEL
39.54 1 2.21 * 0.8 77SYME2
39.54 1 2.2l t 0.36 77SYME3
43.95 1 0.5 0.12 {100 0111 + 0.008 JENDL-2
43.88 ¢ 0.06 ! D14 1 0.03 77FROEHNER
43.95 1 ? o.a 0.1il + 3.008 ITFEREY
47.849 1 0.5 7.1 1.46 1.231 + 0.039 JENDL-2
47.9 1 1.5 1.86 1.0 oT = 2.86 JENOL- |
47.9 1 1.5 3.76 1.0 Gl = 4.78 ENDF-B-4
47.8 0.2 1 1.5 1.3 x 0.2 BNL325(3)
47.9 . g 1.5 3.75 1.0 73HMOXON
47.80 ] 0.5 3.8¢ 2.0 74MOXON
4.8 1.58 ¢ G.i8 665= B7.5  £11.0 BIHOCKENBURY
47.8 1 0.15 1 0.98 T2BEER
47.81 * 0.07 1 1.03 =01 77FROERNER
47,849 1§ 1 " 5.8 £ 0.6 1.504 1.23] t 0.038 TIPEREY
47.875 1 8.9 + (.85 FTSYHEL
47.875 1 11.5 £ 1.3 I75YMEZ
47,875 | .0 t0.8 T7STHES
51.85 1 1.5 0.85 L 1.0 0.920 = 0.!00 JENDL-2
51.85 1 B2 0.920 + 0.i00 TIPEREY
52.15 1 1.5 .35 0.7 0.823 = 0.043 JENDL-2
52.0 1 i 3.0 1.0 GT = 4.0 JENDL-1
52.0 0. | 1.5 1.5 0.3 BNL3Z513)
sg.0n 1 0.15 ‘0 a.5 5.40 2.0 1.45 t 0.30 TANOXON
52.1 E9HOCKRENBURY
52.00 1 0.15 1 1.46 T2BEER
52.01 = 0.08 1 1.70 ¢ 8.30 27FROEHNER
52.16 | L] 1 0.923 + §.043 TTPEREY
52.2 1 1.255 = U.B 77SYMEL
52.2 i 0.42 ¢ 0.8 7TSYMER
52.2 ! 2.25 t0.5 TTSTRE]
52.26 1 0.53 & (.45 FISYHE §
54,71 1 0.5 t0.31 € 1.8 0.23 t 0.022 JENDL-2
54.8 | 0.5 0.43 1.2 6T = JENAL -1
54.8 1 0.5 0.69 0.6 of = ENDF-B-4¢
S4.) 0.2 1 0.30 & 0.10 BNL325¢3)
54.8 D.32 +D.i0 GGS= 16-2 .t 5.0 EIHOCKENBURY
54.70 t 0.15 1 0.28 72BEER
54.64 0.08 ] 0.30 = 0.05 77F ROEHNER
54,71 I f 0.3 0.213 £ 0.022 TIPEREY
58.637 1 0.5 1.77 0.93 0.634 & 0.031 JENOL-2"
58.6 1 1.5 0.351 1-0 GT = 1.354 JENOL -1
58.6 ¢ 0.2 1 (.52 1 0.15 BNL3ZSI13)
58.60  0.15 1 D.52 72BEER
58.60 : €.10 1 ] 5.60 = 0.08 TIFROEHNER
58.637 t B 1 A (.46 =z 0.4 1.122 0.634 £ 0.03) TIPEREY
58.69 i 2.2 t0.5 TI5THE ]
58.689 1 2.6 t1.4 7I5THER
58.63 1 1.7 £ D0.55 TISTHE3
60.080 H 0.5 21.4 g.707 0.684 t 9.G17 JENDL -2
60.1 1 1.5 0,202 1.G 6T = 1.282 JENDL-!
60.1 t 0.2 1 D.44 BNL325031
60.1 B9HOCKENBURY
60.10 2 0.15 1 0.44 T2BEER
60.10 ¢ D.10 i 0.64 0.09 7IFROEHNER
60.080 1 1 P o214 + 0.8 Q.707 0.684 0.017 TIPEREY
BO.12 1 20.3 t 1.0 TISYHE L
B0.12 1 21.2 + 3.0 TISYHERZ
60.12 1 2t.2 £ 3.0 TFISYMES
61.7189 1 0.5 15.5 1.58 1.43 =z 0.045 JENCL-2
El.8 1 1.0 0.55 .0 GT = 1-55 JENODL-!
51.8 0.2 1 0.7 ¢ 0.1 BNL32513)
Bl.B SOROCKEKBURY
B1.75 t 0.15 1 0.7 72BEER
61.75 £ 0.10 i 1.11 +0.i8 77FROEHNER
61.719 + 2 i LT : 1.1 1.588 }.433 + D.085 TIPEREY
61.76 1 17.5 £ 2.0 FISYMEL
61.75 1 16.1  t 3.5 IISYME2
Bl.76 1 16.1 2 2.4 T7S5TME3
62.94 0 0.5 3550.0 2.3 JENDL-2
53.0 0 0.5 3600.0 3.2 6T = 3603.2 JENDL- 1
62.8 il 0.5 3300.0 2.14 61 = 3302.) ENGF -B- ¢
§3.0 0.2 0 0.5 "3500 +200 3.2t 0.2 WG+ = 14.34 : 0.80 BNL32503)
63.2 0 3580 2.0 7TIMOXON
£3.098 i 0.5 3580 3.2 74MOXON
60.0 0 6T = 3560 BEFARRELL

GHO = 14.534

63.2 0.3 0 3650 £330 GND = 14.52 & 1.31 T1GARG
63.0 ¢ 0.20 0 #3500 £200 3.2 :0.8 72BEER
63.0 t 0.2 Q 3600 +200 2.3 t 0.3 75FROERNER
§3.0 + 0.3 ° 0 0.5 fasoo B 2.3 t0.3 7IFROEHNER
63.209 + 0.07 0 3550 £100 TIPERE Y
62.9405 : 0.01S3 1] 3441 .4 £ 0.19 TISTHE
€6.39 | 0-5 1.7 1.0 0.629 ¢ 0-035 JENDL -2
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ENERGY L J NEUTRON WIDTH GAMHR WLOTH © WS MISCELLANEQUS REFERENCE

[KEV 1 (EY ) [EY ) LEY )
66.4 1 0.5 0.56 1.0 6T = 1.56 SENOL -1
B5.4 t 0.2 1 1 0.36 BNL325131?
B5 .4 69HOCKENBURY
E6.40 t 0.15 [ 0.36 72BEER
65.40 : 0.13 1 D.55 + D.08 77FROEHNER
66-39 1 ¥ o150 0.629 + 0.035 TIPEREY
68.60 1 0.5 0. 110} 0.23  0.02) JENDL-2
8.8 1 0.5 0.182 1.0 GF = }.182 JENDL -1
58.8 : 0-2 1) 0.24 BNL325(3)
68.75  0.20 [ 0.24 T2BEER
66.56 1 G.14 1 0.3¢0 = Q.06 F7FROEHNER
68 .60 1 ¥ g2 0.220 = 0.021 TIPEREY
69.835 ! 0.5 6.8 0.58 0.544  0.030 JENDL -2
£9.8 1 1.5 0.298 1.0 CT = 1.798 JENDL- |
9.8 0.2 1o 0.48 BNL 32503
65.80 t 0.20 1o 0.46 72BEER
65.3! t 0.i5 1 0.55 ¢ 0.08 77FROEHNER
59.835 : 3 1 A 55 i 0.593 0.544 : §.030 . 77PEREY
69.89 ! 3.8 :2.8 . TTSYME |
£9.89 1 g.8 3.0 775YME2
£9.89 1 S t1.2 775THE3
77.97 1 0.8 c.28 L0 D.2i6 t 0.022 JENDL -2
78.0 . 1 0.5 0.135 1.0 6T = 1.136 JENDL -1
78.90 t 0.2 1 ] 0.12 % 0.03 BNL 325131
78.2 GINOCKENBURY
77.95  0.20 TR 0.12 £ 0.03 72BEER
77.86 t 0.15 1 D.18 = 0.05 77F ROEHNER
71.97 ! f 0.3 0.216 & 0.022 TIPEREY
B1.22 1 1.8 1.43 { .01 1.176 £ 0.050 JENDL-2
81.1 1 1.5 0.587§ 1.0 5T = 1.575 JENDL -1
81.1 0.2 T 6.73 BNL32503)
81.3 6IHOCKENBURY
§1.10 = 0.20 (S 0.73 72BEER
81.10 t 0.15 1 1.8 *0.20 77FROEHNER
81.22 t P 25 1.176 & 0.050 T7PEREY
B2.778 ! 0.5 65.0 2.44 2,350 = 0.087 JENDL-2
82.7 t 0.3 1 2.0 £0.5 7 ROEHNER
B2.778 ¢ 2 1 72,3 13 2.429 2.350 & 0.087 TIPEREY
B2.84 3 60.0 + 3.0 TISYHE ]
82.54 i .0 8.0 77STHE?
82.94 i 63.0 1 3.0 TISYMED
83.1 0.2 ] Filo 40 3.5 & 0.7 WOH= 0.3 1 0.14 BNL 32513
B3.10 t 0.20 o] 0.5 110 140 3.5 t 0.7 T4HOXON
B3.0 BIHOCKENBURY
83.i0 £ 0.20 il "o 140 3.5 : 0.7 T2ZBEER
83.29 t 0.5 2.3 [ 1.0 0.636 + 0.043 JENDL-2
83.29 1 f 2z 0.696 * 0.043 TIFEREY
83.750 1 0.5 36.0 1.38 1.329 + 0.059 JENDL-2
83.5 = 0.3 1 1.5 £ 0.4 77FROEHNER
83.750 £ 2 1 P4 t2 1.374 1.329 = 0.059 TIPEREY
83.92 1 ?5.4 2.9 7TISYHE L
83.82 1 2.1 £ 7.2 77STHE2
83.82 1 3B.4 2.2 775 THE 3
B4.77 1 D.5 0.z [ 1.0 0.1B4  0.022 JENDL -2
84.77 1 f 0.z 0.164 : 0.022 TIPEREY
89.390 1 0.5 8.4 .88 0.79 t 0.048 JENDL-2
89.8 1 1.5 0.29 1.0 6T = 1.28 JENDL-!
89.8 t 0.2 1 1 0.45 BNL3Z51 31
89.84 t 0.20 1T 0.45 72BEER
g3.78 ¢ 0.20 1 g.69 ¢ 0.C 77FROEHNER
63.890 ¢ 7 1 P73 4.2 0.892 0.795 : 0.048 7IPERET
83.93 1 6.1 t 3.0 775YHE |
89.93 1 13.0 % 3.0 T7ISYME2
85.33 1 8.8 = 1.5 7ISYHES
92.50 1 0.5 0.22 1.0 0.18 * 0.024 JENDL -2
92.3 1 0.5 0.205 1.0 GT = 1.205 JENUL- 1
2.3 :0.2 1o 0.17 BNL 32513
92.25 = 0.20 [ 0.17 72BEER
§2.35 1 0.22 1 0.25  D.04 7IFROEHNER
32.60 1 ¥ o2 0.153 + 0.024 TIPEREY
55.55 1 1.5 1.5 11001 1.20 + 0.068 JENDL-2
54.5 1 1.8 0.818 1.0 GT = 1.BIB JENDL- 1
34.5 2 0.3 1 0.9 0.2 BNL325(3)
94.45 1 0.25 { } Q.5 t 0.2 72BEER
95.55 & 0.25 1 1.0 £ 0.15 TIFROEHNER
95.55 ! 25 1.207 + 0.058 TTPEREY
95.5 BESHOCKENBURY
96.84 1 0.5 3.4 0.60 0.51 ¢ 0.039 JENOL -2
97.0 ] 1.5 0-333 1.0 oY = 1.333 JENOL -1
37.0 10.3 [ 0.5 10.1 BNL 3251 3)
97.00 « 0.2% 1 H 0.5 1 0.1 T2ZBEER
37.00 1 0.26 ! 0.66 1 0.10 TIFROEHNER
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ENERGY L J NEUTRON WIDTH GAMMA WIDTH WS MISCELLANEOUS REFERENCE

IKEY T [EY ) [EV 1EV .
95.84 1 R 0.486 * 0.039 77PEREY
96.98 1 4.1 £ 2.0 775YNE|
96.88 1 1.3 :2.2 7I8YMER
96 .88 1 3.7t 1.05 TISYMED
97.487 I 0.5 4.7 0.385 0.375 JENDL-2
97.487 £ & 1 " 147 £1.5 0.385 0.375 # 0.033 TIPEREY
97.577 ! 5.5 1.9 FTSYME]
97.577 1 13.2 + }.32 TISYMEZ
97.577 1 i1 1 0.7 7TSTRES
101.285 1 0.5 4.5 1.62 1.185 t 0.085 JENOL-2
1011 1 1.5 1.0 .0 6T = 2.0 JENOL-1
101 £ 0.3 1 1.0 £0.2 BNLIZS(3]
108 GIHOCKENBURY
1110 = D.25 1 1.0 ot 0.2 7T2BEER
101.1 + 0.27 ] Q.95 & G.24 TIFROEHNER
101.295 ¢ 6 1 L P R I 1.428 |.189 + 0.065 77PEREY
101 .38 1 11.25 £ 3.25 TISYHEL
101 .38 1 2.95 1.6 T7SYHEZ
10t .38 1 3.15  0.98 . 77SYME ]
105.31% i 0.5 18.4 2.24 2.0 + 0.132 JENDL-2
105.3 1 1.5 3.0 1.0 6Tz 10.0 JENDL- 1
105-3 + 0.3 ) 1.8 + (0.4 BNL 325031
105 63HDCKENBURY
105.30 = 0.25 1 1.8 t0.4 72BEER
105.3  + 0.28 | V.60 2 0.40 7IFROEMNER
105,315 t 4 ! Fles r . 2-400 2.080 & 0.132 JIPEREY
105.38 ! 25.4 £2.3 TISYHE |
105.38 I 277 + 6.3 TISYMEZ
i05.38 | 21,7 & 3.3 77SYHES
10764 ! 0.5 7.7 1.68 1.377 = 0.098 JENDL-2
107.6t 1 F 3 1.377 + 0.098 TIPEREY
107.74 1 7.7 t 1.9 TISYHE ]
108.188 ] 0.5 1100.0 3.8 JENOL-2
107.7 0 0.5 1400.0 3.5 GT = 1403.% JENDL -
107.0 [ 0.5 1000.0 2.14 GT =z 1002.1 ENDF -B- 4
107.7  +90.5 4 0.5 R 1400 1200 3.5 0.8 Wz 4.27 ¢ G.61 BNL325(3)
108.0 0 1280 2.0 TIMOXON
107.9 ¢] 0.5 1253 3.5 T4HOXAN
107.0 0 GT = 2000 B&FRRRELL

GNO=  6.114

107 GIHOCKENBURY
108.0 £ 0.5 hil 1470 2170 GNO:= 4.47 1 0.52 T1GARG
107.7 £ 0.5 0 1500 £300 3.5 +0.8 7ZBEER
107.6 0.3 0 1400 £300 3.8 :0.9 T5FROEANER
197.7 05 0 0.5 fiso0 5 38 :10.8 TTFROEHNER
106.188 1 0.014 0 "l100 50 77PEREY
108.143 ¢ 0.0103 0 1071.82 & 0.35 TISYME
110.588 ] a.s 4.8 0.993 0.823 r 0.052 JENOL-2
110.7 1 1.5 1.86 1.0 5T = 2.86 JENOL-1
119.7 £0.3 1 1.3 £0.3 BNL 32503
g BIAHOCKENBURY
110.7 x 0.3 1 1.3 £0.3 72BEER
1107+ 0.3 1 1.1 £0.3 77FROEHNER
1i0.583 + 8 1} Posa £ 1.5 0.99%5 0.873 1 0.052 TIPEREY
110.67 i 4.3 t 2.5 FISYHEL
110.87 1 9.8 3.5 7ISYHE2
110.87 1 4.5 1.5 7TSYHE3
111.30 1 1.5 0.88 1.0 0.%27 = 0.058 JENDL-2
111-30 1 £ 3 0.927 + 0.0SB PIPEREY
117.733 1 0.5 10.6 1.028 0.93% = G.06: JENDL-2
117.5 1 1.5 0.667 1.0 GT = 1667 JENDL -]
117.5 t .3 1 0.8 + 0.3 BNL3IZS03]
117.5 = @.3 i 0.6 0.3 72BEER
137.5  t 0.3 i D.75 ¢t 0.25 77F ROEHNER
117.7332 £ 5 i " 0.6 x |.4 1-028 0.93% + D.0BI TIPEREY
117.82 1 152 + 2.5 7TSYHE |
117.82 1 16.9 t 3.4 775YME2
117.82 1 101 + 0.7 FISYHES
1i8.5 1 1.5 4.2 0.7 1.2 + 0.4 JENDL -2
118.5 + 0.3 i 1.2 t 0.4 TIFROEHNER
118.07 i 4.2 +1.5 775 THE |
119.648 1 1.5 7.2 1.61 2.634 = 0-114 JENOL-2
120.3 + 0.3 a g.s 3.3 t 0.6 = BNL3Z25031
120 BOGHOCKENBURY
i20.3 = 0.3 ] 3.3 £ 0.6 72ZBEER
120-0 + 0.3 i 2.4 + 0.8 TIFROEHNER
119-648 t 4 H A 6.5 + 1.3 4.47) 2.634 + D.114 TIPERET
119.75 | B.2 t2.4 TISYHE |
118.75 * ! 12.8 ¢ 3.0 775YME2
118.75 1 6.6 ¢ 1.2 77SYME]
123.381 a a.5 435.0 3.5 JENDL -2
123.8 0 0.5 630.0 2.0 6T = 632.D JENDL-1
122.5 0 0.5 700.0 2.14 GT = 70Z.14 ENDF-B-4
125.0 : 0.5 a 0.5 F200 1200 3.2 ¢t 0.6 WOH = 1.08 1 0.57 BNL 3251 31
123.8 0 630 2.6 TIHOXON
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ENERGY L J NEUTRON WIOTH GAMMA WIDTH WS MISCELLANEDUS REFERENCE
[KEY ] [EV ) [EY ) TEV )

124.34 0 0.5 617 3.2 T4MDXON
122.8 Q GT = 1330 GEFRRRELL

GNC =  2.857
124 SIHOCKENBURY
123.8 £ 0.6 0 740 +200 ONC = 2.10 & 0.57 71GARG
125.0 t0.5 o Ra50 250 3.2 0.6 3.1+ 0.6 7ZBEER
124.0  + 0.5 0 700 +250 3.5 :0.6 75FROEHNER
124.0 0.5 0 2.5 f750 ' 35 :0.6 77F ROEHNER
123.381 * 0.0081 0 £35.0  t 0.35 TISYME
125.27 i 6.5 4.1 {151 JENDL -2
125.27 ! 0.8  * 3.2 TISYMEL
125.27 i 5.1 3.0 775 THER
125.27 I 3.0 r 1.2 TTSYMES
126.83 1 0.5 7.3 to1a JENDL-2
126.83 ! 7.3 t2.0 TTEYME L
128.29 1 0.5 7.4 t o100 JENDL-2
128.29 1 7.4t 2 77SYMEL
130.2 1 0.5 20.5 0.7 0.69 0 JENDL-2
130.2 = 0.4 1 0.6 £ 0 7TIFROEHNER
128.81 1 20.0 + 3.7 TISYME]
129.9 | 19.65 1t 3.2 TTSYMER
129.9) H 70,95 t 1.6 T7SYMED
133.55 1 1.5 21.0 1.05 2.8  +0.4 JENDL -2
133.u + (.4 1 z.0 ¥ 0.4 TIFROEHNER
133.55 | 18.5 2.9 775 YHEL
133.55 1 179.6  t 3.5 77STHE2
133.85 1 221 + 1.8 ITIYHED
135.72 1 0.5 9.4 L 1.6 JENDL-2
135.72 | 3.4 t 2.3 TTSTME!
136.07 1 0.5 10.6 1 1.0 JENDL-2
136.07 ! 0.6 2.5 7TSTHE |
137.313 a 0.5 2617.28 2.2 JENDL-2
137.5 g 0.5 1760.0 2.0 GT = 1762.0 JENOL -
136.0 0 0.5 2200.0 2,14 5T = 2202.4 ENDF-B-4
137.5 1 0.7 o 0.5 1760 +200 WoH=  4.75 & 0.54 BNL325(3)
137.5 0 1760 2.0 T3HAXON
137.5 0 0.5 1760 2.0 T4HOXON
136-0 ] 51 = 3000 BEFARRELL

GNOz B.135
137.5 0.7 0 1760 +200 GhO:  4.76 ¢ 0.54 TIGRRG
136.8 £ 0.7 0 0.5 f1760 7.2 oz 0.4 77FROEHNER
137.319 t 0.018 0 2617.28 + 0.52 77SYME
139.913 0 0.5 2867.4 2.2 JENOL -2
140.5 0 0.5 3480.0 2.0 G = 3462.0 JENDL- 1
138.5 0 0.5 3000.0 2.14 GT = 3002.1 ENDF-B-4
140.5 + 0.8 0 0.5 P3460 500 WA = 9.23 £ 1.33 BNL 32503
140.5 0 3450 2.0 73MOX0N
140:5 0 0.5 3460 toz.001 T4MOXON
138.5 0 GT = 3000 B6FARRELL

GHO = 8-061
140.§  t 0.8 0 3460 +490 GOz 9.23 1 1.3l 71GARG
139.7 2 0.7 i) 0.5 F3460 2.2 + 0.5 T7FROEHNER
139.913 = D.021 0 2867.4 t 0.62 TISYHE
145-14 i 1.5 133 1.2 2.4 0.45 SJENOL-2Z
142.9 + 0.6 i 2.4 0.46 FTFROEHNER
145.14 i 141.0 . FTSTHE]
145.14 1 150.0  $10.0 TTSTHE2
145.14 1 12:-0 + 5.0 TTSTHES
148.713 i 1.8 136.5 1.25 2.5 + 0.5 JENDL -2
148.74 1 0.5 160.0 1.0 GT = 161.0 JENDL -1
147.5 1 0.5 160.0 D.B GT = 180.6 ENOF-B-4
147.5 =+ 0.8 . Plrg BNL32513)
148.74 0 0.5 160 1.0 T3MOXON
147.5 0 78 £15 BSFRRRELL
145 .5 : 0.9 ] #1758 ) 2.5 t 0.5 77FRDEHNER
148.73 1 136.5 t 3.5 T7SYMEL
148.73 1 141.0 ¢ 9.2 77SYHEZ
148.73 ! 136.6 5.0 27SYME3
151.32 1 1.5 19.1 0.9 1.7 JENDL -2
150.5 £ 1.0 1 1.7 2 0.4 77F ROEHNER
151.32 1 15.7% £ 5.0 TISYME]
151-32 1 20.8 3.3 FISYHEZ
151.32 1 8.1 £ 1.6 TISYHES
i51.73 1 0.5 7.5 1.0 JENOL-2
154.73 1 7.5 ¢ 4.0 715YHEL
156.5 1 0.5 89.0 (1.0} JENOL -2
156.5 1 7%.0 +]18.0 TISYMEZ
158.5 | 95.0 t17.0 I7SYHES
156.92 1 6.5 56.0 1.0 JENDL -2
156 .92 1 50.0 6.0 TISYHE]
156.92 1 63.0 124.0 TISYHEZ
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ENERGY L J NEUTRON WIDTH GAMMA WIDTH WHS MISCELLANEQUS REFERENCE
TKEY ) 4320 (E¥ (EY )
156.92 1 102.0  :18.0 TTSTHES
157.251 0 0.5 43609 3.0 JENDL-Z
159.5 o 0.5 5000-0 2.0 67 = 6002.0 JENOL -1
157.4 g 0.5 £250-0 2.14 o7 = B252.1 ENDF-B-4
159.5 ¢ 0.9 ] 0.5 8000 +1000 WoH = 15.02 & 2.50 BNL325(33
159.0 0 5040 2.0 TINGXON
159.0 ol 9.5 7010 2.0 74MEXON
157.0 ol 5T = 5250 B6FARRELL
CND = 15.774
159 £l 0 7380 2116 CNO = 18.51 & 5.29 TiGRRG
i59.5 r 2.0 ! 0.5 fsooo 3.0 1.0 TTFROEHNER
157.251 + 0.032 ! £3950.9 r 0.56 JFISTHE
161.12 1 1.5 17.2 1.83 3.3 JENDL -2
1561.0 = 1.2 1 3.3 oz g.1 T7FROEHNER
161.12 1 17.2 x 3. 77SYHE]
165 .57 1 0.5 40.0 [ JENDL-2
165,87 1 0.0 4.0 77SYREL
165.97 1 2.8 7.3 77SYMER
165.37 1 4:.3 T 4.1 FISYHME3
166.58 1 1.5 32.0 1.03 z.0 ot 1.0 JENDL -2
167.0 ¢ 1.3 1 2.0 1.0 77F ROEHNER
166 .98 1 32.0 3.5 TISTHE !
168.875 o i 319.73 7.5 JENDL -2
169.0 0 0.5 750.0 z.0 GT = 182.0 JENDL -1
167.5 0 0.5 500.0 2.14 BT = 507.14 ENDF-B-4
169.0 = 1.0 ] 0.5 7950 +220 WoH=z 1.82 & 0.54 BNL 325031
163.0 0 640 2.0 73IKOXON
169.0 0 7.5 540 2.0 1 TAMDKON
167.5 0 5T = 500 B6FARRELL
GNO=  |.222
169 [ ] 870 £220 GNO=  2.11 = 0.53 71GRRG
169.0 t 2 o 2.5 t1.0 TIFROEHNER
168.575 ¢ 0.014 0 319.73 & 0.B2 775 ME
175,14 1 1.5 72.5 1.5 3.0 JENDL -2
173.5 £ 1.8 1 3.0+ 1.0 TIFROEHNER
175.54 1 6.5 2 5.7 TITISTHEL
175.14 1 65.5  #i0.0 7TSYHER
175.14 1 70.5 £5.0 77SYHES
180.13 1 0.5 4.5 1.0 1 JENDL -2
180.13 i 14.5 8.8 ITSYHE]
180.59 1 n.s 15.2 1.0 1 JENDL-2
180.59 1 31.0  xl2.0 7TSYHEL
180.58 1 14.1 £ 2.5 775YMEZ
180.58 1 18.2 1 B.4 TISTHES
i81.28 1 0.5 13.7 1.0 JENOL -2
181.28 1 10.8° 6.8 T7SYRET
181.28 1 2.8 1 2.4 TT5YMER
181.28 1 21.7 £ 5.7 TTSYME3
182.8 1 5.5 22.0 PG JENDL -2
182.5 1 20,5 6.0 275 THE2
182.9 1 23.0 t2.5 77SYMED
184.53 1 1.5 140.3 4.0 §.0 JENDL -2
184.74 ! 0.5 227.0 1.0 GT =z 228.0 JENDL - |
183.5 1 i-5 127.0 0.6 Gt o= 127.5 ENDF-B-4
183.5 £ 1.1 D f250 BNL 32513
1B4.74 0 0.5 227 1.0 73IKOXON
183.5 0 A248.5  221.5 SBFNRRELL
183.8 1.7 -1 B.0 r 3.0 7IFROEHNER
184.53 1 131.0 ¢ 8.0 775TRE |
184.53 1 161.0  210.3 775YRE2
184.53 1 138.0 4.1 TISYHED
185.91 ] 0.5 32.5 1.0 1 JENDL -2
185.91 i 33.0 4.0 TISTHE |
185 .81 1 47.4 8.0 7I5TRER
185.91 1 0.0 3.0 77STHES
191.415 o Q.5 2381.32 3.0 JENDL-2
183.0 ol 0.5 3500.0 z.0 GT - 3502.0 JENDL -1
130.5 0 0.5 3606.0 7.4 GT = 3002.1 ENDF -B-4
193.0 ¢ 1.2 o 0.5 3500 500 WoH=  7.97 1 1.14 BNL325131
192.0 G 3620 2.0 73IMOXON
i92.0 0 0.5 3620 2.0 1 FAMQXON
180.5 a GT = 3000 BBFARRELL
GhO=  5.873 :
192 ' 0 4050 +580 GNO = 9.24 = |.32 TIGARG
193.0 = 2.0 o 0.§ fason 3.0 t1.0 TIFROEHNER
191,415 ¢ 0.021 0 2381.32 ¢ D64 FISTHE
196.08 1 0.5 8.3 1.0 JENOL -2
196 .08 1 a.7 1 3.9 TISTHE §
196,08 1 27.0 18.5 TISYMEZ
196,08 1 8.0 :2.5 TISTMED
198,05 1 [ 22.5 i-8 1 3.5 JENDL - 2
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ENERGY L J NEUTRON WIOTH GAMMA WIDTH WS MISCELLANEDUS REFERENCE
[REY ] 1EY ] LEV 1 [EY
199.0 = 2.0 1 3.5 £ 1.2 TIFROEHNER
198.08 1 22.5 5.0 775THE |
201.27 1 0.5 18.0 [ oA JENOL -2
201.27 ! 18.0 5.0 TISYHE}
202 .43 | 0.5 11-5 t 1.0 JENDL-2
202.43 1 145 + 4.5 TISTHEL
207.43 1 16.0 1 8.0 7ISTHEZ
202,43 ! 9.4 = 3.1 775YME3
205 .48 o 0.5 §518.8 4.5 JENDL-2
207.0 o 0.5 5800.0 2.0 GT = 680Z.0 JENDL -1
204.5 ] 0.5 7500.0 2.14 CT = 7502.% ENDF-8-4
207.0  t 1.5 ol 0.5 fsB00 +1200 WGH= 14.95 1 2.54 BNL 325131
207.0 0 §820 2.0 T3IHOXBN
207.0 o 0.5 £820 2.6 T4MOXON
204.5 ol GT = 7500 B6F ARRELL
GNO = 16.585
207 1 1.5 0 £030 +200 ONO= 13.25 + 2.54 71GRRG
207.8 1 2.5 0 0.5 feson 8 45 :2.0 7?7FROEHNER
705.46 * §.045 o §518.8 & 0.B7 . FISTHE
207,18 1 0.5 285 {1 JENDL -2
207.18 1 382.0  +100.0 TISYHE L
207.18 1 285.0  +100.0 TISTHEZ
207.18 1 185.0  :100.0 77SYMES
216.52 1 1.5 180.0 4.0 B.0 ¢+ 3.0 JENDL -2
216.24 1 0.5 245.0 ] GT = 246.0 JENOL -5
215.8 1 0.5 245.0 0.6 6T = 245.8 ENDF-B-4
215.0 ¢ 1.5 n f 26D BHL32513)
216.24 ! 0.5 245 1.0 73IMCEOw
215.0 ol fZEZ.5 t17.5 BEFARRELL
215.8 ¢ 2.0 1 fze0 B + 3 TIFROEHNER
216.52 1 2006.0 4.6 T7SYHE I
2i6.52 1 180.0  £12.5 FISTHE?
216.52 1 1.0 =17.0 77SYME]
217.9 1 0.5 23.0 {101 JENDL -2
217.9 1 3.5 8.5 T7ISYME |
217.9 1 17.6  1i.0 TTSYMEL
217.9 1 20.8 .0 7TSYMES
230.9 i 0.5 78.5 1101 JENDL-2
230.9 1 8.5 1.0 I7SYHED
2322689 ‘o 0.5 4227.68 5.0 JENDL-2Z
232.24 0 D.5 6000.0 2.0 GT = 8002.0 JENOL-1
231.0 D 6.5 §000.0 2.14 GT = 6002.1 ENDF -B-4
231.0 1.8 0 6.5 "6000 WoH = 12.48 BNL325(3!
232.24 0 s000 z.0 73HOXON
232.24 D c.5 6000 1 2.0 TAHOXON
231.0 pl GT =z 6000 BBFARRELL
OGN0 = 17.484
230.4 2 3.0 0 0.5 fepoo B g t 4 TTIFROEHNER
232.289 ¢+ D.033 0 4227.66 & 0.87 TTSYME
7360 1 0.5 14.5 1 1.0 JENDL -2
236.0 1 5.7 t7.3 T7SYMEZ
236.0 1 16.0 1z 3.1 7ISYMED
242 .65 1 0.5 3.0 1.0 JENDL-2
242.65 1 51.0  +14.0 T7SYME]
242.65 1 23.7 9.0 775YMEZ
242 .65 1 3.0 4.3 TISYMES
243.85 1 0.5 24.0 U103 JENDL-2
743,85 1 i7.0 £ 9.0 TISYMEZ
243.85 1 25.0 4.0 77SYHES
245.105 o 0.5 138.43 [ 2.6 JENOL-2
244.24 0 0.5 250.0 2.0 GT =z 252.0 JENOL -1
243.0 i} 0.5 250.0 7,14 GT = 252.14 ENDF-B-4
243.0  t 1.8 0 3.5 f250 WoH=  0.51 BNL32513)
244.24 o 250 2.0 7TIMNOXON
244.24 0 0.5 250 124001 T4HOXON
243.0 0 GF = 250 G6F RRRELL
GND = D.507
245.105 : 0.031 0 136.43 & 0.94 TTSTME
249.39 1 0.5 281.0 Io1.a JENDL-2
248.74 1 0.5 343.0 i.a GT = 344.0 JENDL-1
248.1 1 0.5 343.0 0.5 GT = 343.5 ENDF-B-4
247.5 1 1.8 . 350 BNL32S50 3t
248.74 0 0.5 343 1.0 73MOXON
247.5 ! R363.5  :20.5 BBFARRELL
249.39 1 268.0 20.0 TTSYME |
249.39 1 290.0  t16.0 FTSTMEZ
249.39 1 261.0 : B.0 75 YMES
250.628 i 0.5 45.0 1.0 JENDL-2
250.625 1 68.0 tl6.0 FISTHE
250.625 ! 57.5  t§1.0 T7STHEZ
250.825 1 4.0 t 4.4 IISTHEI
254 .18 | 0.5 23.5 [ 1.a 1 JENOL -2
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ENERGY L J NEUTRON WIOTH GIMMA WIDTH WHS HISCELLANEQUS REFERENCE
LHEY 2 1 ey ) {EV
254.18 1 28.0  t11.2 775 YREN
254 .18 | 23.5 +14.0 FI3THEZ
254.18 1 21.5 6.5 775YHE3
254.85 1 0.5 32.0 (1.0 JENOL-2
254.85 1 32.0 +10.0 TISYMEL
259.27 i 0.5 77.0 1.0 JENDL-2
256.24 ! 0.5 75.0 1.0 GT = 76.0 JENDL-1
258.24 C 0.5 L5 1.0 T3IHOXON
257.5 0 | 66F RRRELL
759.27 1 77.0  £15.0 TISYME]
267.7 1 0.5 36.0 1.8 JENOL -2
267.7 1 B0.0 £]4.5 TTSYME |
267.7 ! 9.0 :16.0 I7SYHEZ
267.7 1 3.0 tB.5 775 THES
269.44 1 0.5 71.0 1.0 JENDL -2
269.44 1 54,0 1130 7ISYME |
268 .44 1 1.0 £25.3 TISYMEZ
269.44 1 76.0 ¢ 9.0 77SYHES -
271 .608 0 0.5 5510.2 2.0 JENOL-2
271.24 0 a.s 6000.0 2.0 6T = 600Z.0 JENDL -1
271.5 0 5.5 7500.0 2.4 GT = 7502.1 ENDF-B-4
2700 + 2.0 0 c.5 Ago00 WOH =z 11-56 BHL325(3)
271,24 o 6000 2.0 73MOXON
27 .24 0 0.9 6000 t 2.0} TF4HMOXON
270.0 o GT = BOOO B6FARRELL
ONO = 11.547
271.608 = 0.C42 0 §510.2 ¢ 1.0 TISTHE
273.55 1 0.5 §7.0 o100 JENDL-2
Z73.55 1 B87.0 +10.0 FISYHEL
271.3 1 0.5 81.0 1.0 JENDL -2
277.3 1 81.0 £15.0 TISYHEL
278.48 1 Q.5 152.0 « 1.0 JENDL-2
278.48 1 114.5  $16.0 TISTHEL
278.48 1 142:0  £22.0 TISTMEZ
276.48 1 169.0  £10.0 TISYMES
280.597 2 0.5 18221 t 2.0 JENDL-2
279.24 o a.5 2000.0 2.0 GT = 2002.0 JENDL-1
279.0 0 0.5 800.0 2.14 GT - 802.14 ENDF-B-4
?78.0 2.0 0 0.5 2000 WoH = 3.79 BNL325031
279.24 0 2000 2.0 T3HONON
278.0 0 5T = 2000 E6FARRELL
GNO=  3.793
280.957 t 0.027 0 1522.1 ¢ .1 TTSYHE
289.3 1 0.5 195 .0 (1.0 JENDL -2
287.74 1 0.5 200.0 1.0 GT = 201.0 JENDL -1
267.6 1 0.5 200.0 0.6 6T = 200.6 ENDF-B-4
286.5 2.0 a "1 BNL32513)
787,74 0 0.5 200 1.0 TIMOXON
286.5 0 A21s 115 66F RRRELL
269.3 1 210:0 £20.0 77SYHEL
289.3 i 186.0 £31.0 TISYMEZ2
269.3 1 187-0 +14.0 775TYHE3
297.5 ] 0.5 63.0 L 1.0 1 JENDL-2
2971.5 ! Bl-5 tl14.0 TISTHME2
297.5 1 B4.0 t 6.0 TISYME]
300.01 1 e.5 33.0 [ 1.0 JENOL -2
300.01 1 50.0 «20.0 TISYME]
300.01 1 0.0 £14.0 TISYMEZ
300.01 1 32.0 t 6.0 7ISYMES
301.32 i 0.5 90.0 1.0 JENDL-2
301 .32 1 151.0 226.0 TISYME]
301.32 1 43.0 £30-0 TTISYMEZ
301.32 i S1.0  $20.0 775YME3
304.74 0 0.5 750.0 t 2.0t JENDL -2
304.24 0 0.5 750.0 2.0 Gt = 752.0 JENDL-1
04.0 0 0.5 750.0 2.14 GT = 752.14 ENDF-B-4
/30 2.0 0 0.5 750 WeH=  1.38 BNL325(31
304.24 0 750 2.0 73HOXON
304.74 ! 0.5 750 2.0 74MOXON
303.5 0 GT = 750 B&FRRRELL
GNO= © 1.361
307.28 1 a.s 155.0 1.0 JENDL-2
307.74 1 0.5 50.0 1.0 GT = 51.0 JENDL- 1
307.74 [ 0.5 1 50 1.0 TIMOXON
306.5 0 BBFARRELL
07.28 1 i55.0  122.0 TISYHEL
316.97 1 0.5 7.0 1.0 JENDL-2
316.97 1 71.0  122.0 TISYHEL
321.22 ] 0.5 96.0 1.0 JENDL -2
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ENERGY L J " NEUTRON WIDTH GRMHA WIOTH -WHS M1SCELLANEDUS REFERENCE
IKEV ) (EV ) (EV FEY
321.22 1 95.0 :25.0 T7SYME |
325.2 .0 0.5 2000.0 (2.0 JENDL -2
326.24 .0 0.5 2000.5 2.0 6T = 2002.0 JENDL - |
325.0 0 0.5 1500.0 2.14 GT = i502.1 ENOF-B-4
2.0 t2.0 o 0.5 #2000 WA= 3.51 BNL32513)
326.24 0 2000 2.0 73M0XON
326.24 o 0.8 2000 t.z.01 T4MOXON
325.0 0 oT = 2000 BEFRRRELL
GhO =  3.508
334.747 1 0.5 552.0 [ JENDL-2
335.74 1 0.5 552.0 1.0 Gt = 593.0 JENDL -1
333.2 1 0.5 592.0 0.6 6T = 592.5 ENDF -6-4
334.5 2 2.5 .~ f5zd BNL32513)
335.74 0 0.5 562 1.0 73IHONON
334.5 i} A524 £32 66FARRELL
334.747 1 552.0  £28.0 TTSTHEL
343.3 1 0.5 151.0 L 1.0} JENDL-2
343.3 1 151.0 118.2 TS YHE |
44,1 1 0.5 222.0 S | JERDL-2
344.74 t 0.5 $60.0 1.0 Gl = 561.0 JENDL-§
342.5 1 0.5 560.0 0.6 GT = 560.6 ENDF-8-4
343.5 & 2.5 . f5gs BNL325(3)
344.74 i} 0.5 560 1.0 73IMOXON
343.5 ] fsgs 25 EBFARRELL
344.1 1 222.0  122.0 77STYME
346.0 0 0.5 1500.0 2.0 JENDL -2
350.24 D 0.5 1500.0 2.0 GT = 1502.0 JENDL-1
348.0 0 0.5 1500.0 2.14 GT = 15G2.1 ENOF-B-4
349.0 o 0.5 1500 WoH = 2.54 BNL325(3)
350.24 ] 1500 2.0 7IMOXON
350.24 9] 0.5 1500 t 2.0 TAMOXON
349.0 0 Gl = 1500 5BFARRELL
ohO = 2.539
357.59 1 0.5 250.0 [ s I JENOL -2
356.74 1 c.5 426.0 1.0 CT = 427.0 JENDL -1
357.5 i 0.5 426.0 0.6 6T = 426.8 ENDF-B-4
357.5 . f443 BNL325(3)
358.74 o] 0.5 425 1.0 T3M0X0N
357.5 at Pa43 117 BEFRRRELL
357.59 1 260.0 232.0 TISYHEL
359.7 1 6.5 148.0 1o1.00) JENDL -2
359.7 1 148.0  £32.0 17STHE!
367.0 0 0.5 250.0 2.0 JENDL -2
368.24 i) 0.5 250.0 2.0 GT = 252.0 JENDL -1
367.0 0 0.5 250.0 2.14 GT = 252.14 ENDF -B-4
" 357.0 0 6.5 fAzs0 WoH= 0.4} BNL32513)
- 388.24 0 250 2.0 73IMOXON
368.24 0 0.5 250 t 2.0 74HOXON
387.0 [i] GT = 250 66FARRELL
GO = G.413
378.78 1 0.5 200.0 { 1.0} JENDL -2
379.74 1 0.5 426.0 1.0 GT = 427.0 JENDL -]
377.5 1 0.5 480.0 0.6 Gl = 480.6 ENGF -B-4
378.5 % "443 BNL32513)
379.74 0 0.5 426 1.0 TIMOXON
378.5 0 *s00 +20 BEFRRRELL
378.76 1 200.0  t24.0 TTSYHE )
379.75 0.5 175.0 1.0 JENDL -2
378.75 175.0 :24.5 77I5YME]
389.-M4 1 0.5 480.0 1.0 GT = 481.0 JENDL- |
387.5 . fso0 BNL32513)
389.74 0 0.5 480 1.0 73HOXON
394.5 o 0.5 750.0 2.0 JENDL-2
395.24 0 0.5 750.0 2.0 G = 752.0 JENOL- ]
352.8 a 0.5 1600.0 2.14 GT = 1902.1 ENDF -B- 4
384.0 0 0.5 "0 WoH:=  1.20 BNL325(3)
395.24 ‘o 750 z.0 7IMOX0N
395.24 0 0.5 750 1 2.0 T4MOKON
394.0 0 Gt = 750 BEFRARRELL
GNO=  1.185
397.362 1 a.s 483.0 1.0 JENOL-2
39774 1 0.5 50.0 1.0 Gl = 51.0 JENDL - ¢
397.4 o] 0.5 1 50 H 1-0 TF3INOXON
396.5 0 66FARRELL
397.362 1 483.0  :36.0 7I5YNE
406 .63 1 0.5 80.0 1.0 JENOL -2
406.63 1 80-0  £25.0 TISTNF|
409.43 I 0.5 120.0 I 1.9 JENDL -2
&09.43 1 120.0  +30.0 77STHE L
£]13.18 1 0.5 145.0 1.0 JENDL -2
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ENERGY L J NEUTRON WIOTH . GAMMR WIDTH WHS M SCELLANEOUS REFERENCE
IKEY ) (EY 1§ LEY ) IEV )
414.24 1 0.5 50.0 1.0 GT = 51.0 JENDL-!
110.0 1 1.5 100.0 0.5 GT = 100.6 ENDF-B-4
414.24 0 6.5 {50 1 1.0 73MDXON
413.0 C 6BFRRRELL
413,18 i 145.0 156.0 TISYHEL
416.04 1 0.5 510.0 1.0 JENDL-2
417.24 1 0.5 20.0 1.0 G = 21.0 JENDL -1
417.24 0 0.5 ten 1 1.0 73MOXON
415.0 ol B6FRRRELL
416.04 1 510.0  £38.0 TISTMEL
416.74 [ 0.5 5000.0 z.0 JENDL-2
418.74 o 5.5 5000.0 2.0 67T - 5002.0 JENDL -1
415.0 0 0.5 10500-0 2.14 Gr = 10502.0 ENDF -B-4
417.0 b 0.5 #5000 WoH =z 7.74 BNL3251 31
418.74 0 5000 2.0 73IMOXON
418.74 0 0.5 5000 2.0 1 74HOXAN
417.5 o 6T = 5000 B5FARRELL
oNO = 7.738
429.56 1 0-5 180.0 1.0 1 JENDL-2
427.24 1 1.5 300.0 1.0 5T = 901.0 JENOL -1
426.0 1 1.5 "ie3o +400 Wil = 5.2 BNL325(3)
427.24 0 0.5 1800 1.0 73MOXON
426.0 ] 1.5 fais 15 G6FARRELL
429.56 1 180.0  $31.0 TTSTRE
475.0 0 0.5 B20O.0 2.0 JENDL -2
427.24 0 0.5 8000.0 2.0 GT = B8002.0 JENOL-]
423.6 0 6.5 8600 .0 2-14 o7 = 8002-1 ENOF-B-4
426.5 0 0.5 *Bo0D WoH=  12.25 BNL325(3)
477.24 ] 8000 2.0 73HOXON
527.24 [\ 0.5 8000 2.0) T4MOXON
426.5 o GT = BOOD S6FARRELL
GNO =  12.250
432.7 1 0.5 195.0 1.0 JENDL-2
435.74 1 0.5 20.0 1.0 GT = 21.0 JENDL-§
436.74 0 0.5 ten ) 1.0 73H0X0N
§35.5 0 66F RRRELL
432.7 i 195.0  130.0 77STHE
446 .59 1 0.5 248.0 1.0 JENOL -2
§46.24 1 0.5 20.0 1.0 6T = 21.0 JENDL -1
445.24 o ] 120 1 1.0 7340XON
446.0 0 BEFARRELL
445.59 1 248.0  136.0 TISYME|
451.85 i 0.5 370.0 1.0 JENDL -2
452.24 i 0.5 20.0 1.0 Gl = 2i.0 JENDL-§
452.24 0 8.5 (- 1.0 73HOXON
451.0 D B6FRRRELL
451.85 | 370.0  £36.0 77SYHE]
454.74 0 9.5 3000-0 2.0 JENDL-2
454.74 0 0.5 3000.0 2.0 6T = 3002.0 JENDL -1
455.25 0 0.5 2200-0 2.14 GT = 2202.1 ENDF-B-4
454.5 0 0.5 A3000 . HGH = 4.45 BNL325{ 3}
454.74 il 3005 2.0 73KOXON
455.74 o] 0.5 3oog 2.0 TAMOXON
454.5 0 GY - 3000 E6FARRELL
GNO=  4.450
459.74 1 0.5 75.0 1.0 o1 = 6.0 JENDL- I
459.74 o 0.5 175 1 1.0 TIHOXON
458.5 o GEFARRELL
4621 i} 0.5 750.0 z.0 JENDL-2
462.74 8] 0.5 750.0 2.0 GT = 752.0 JENDL -1
461.5 o] 0.5 750.0 2.-14 Gf = 752.14 ENOF-B-4
461.5 a 0.5 *30 WoH=  1.10 BNL32513)
462.74 1} 730 2.0 F3HOXON
462.74 0 0.5 750 2.0 3 74MOXON
451.5 0 GT = 750 6BFARRELL
GNO=  1.104
475.7 1 1.5 300.0 0.6 GT = 300.6 ENDF-B-4
480.0 1 0.5 100.0 0.6 GT = 100.6 ENDF-B-4
492.966 1 0.5 1675.0 1.0 JENDL -2
§93.74 1 0.5 1967.0 1.0 GT = 1988.0 JENDL-1
432.2 1 0.5 1050.0 0.6 GT = 1050.6 ENDF-8-4
152.5 u 2000 BNL 325131
4583.74 0 0.5 1987 1.0 73M0X0N
482.5 0 f2016.5 129.5 GB6FRARRELL
497 .966 1 1675.0 175.0 TISYHE L
435.5 0 0.5 2000.0 2.0 JENDL-2
496.74 0 0.5 2000.0 2.0 GT = 2002.0 JENDL-1
435.2 0 B.5 2000.0 2.4 Gl = 2002.1 ENOF -84
435.5 o 0.5  “2000 WoH =  2.84 BNL 32531
496774 0 2000 2.0 73n0x0N
486.74 [i 0.5 2000 2.0 T4MOXON
€95.5 a GT = 2000 SEFARRELL
GNO = 2.841
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ENERGY L J NEUTRCN WIDTH GAMMA WIDTH WHS MISCELLANEQUS REFERENCE
[KEV ) (EY 1} (EV 1 (EY )
507.2 0 0.5 2000.0 2.0 JERDL-2Z
508.24 [ 0.5 2000-0 2.0 GT = 2002.0 JENDL-1
507.0 o 0.5 2000.0 2,04 GT = 2002.1 ENOF -B-4
507.0 ol 8.5 R2000 WoH = 2.8l BNL3I2513)
508.24 a 2000 2.0 TIMOXON
508.24 0 0.5 2000 2.0 ¢ TAHDXON
507.0 0o GT = Z000 EBFRRRELL
GO = Z.80%
505.24 i 0.5 75.0 1.0 GT = 76.0 JENDL- |
509.24 0 0.5 t 7% ) 1.0 73IMOX0N
508.0 D 66FARRELL
513.74 1 0.5 100.0 1.0 GT = t01.0 JENDOL-1
513.74 1] 0.5 tio0 ) 1.0 T3IMOXON
512.5 0 BEFARRELL
523.0 0 0.5 750.0 2.0 JENDL-2
523.74 0 0.5 750.0 2.0 G = 752.0 JENDE - §
522.5 o 0.5 750.0 2.14 GT = 752.14 ENDF -B- 4
522.5 0 0.s FI50 WOH = 1,04 BNL32513)
523.74 0 750 2.0 " TIKOXON
523.74 o] 0.5 750 2.0 1 T4MOXON
522.5 )] oT = 750 BEFARRELL
GND = 1.038
530.0 1 0.5 422.0 1.0 JENDL -2
531.24 1 0.5 422.0 1.0 GT = 423.0 JENDL -1
528.5 1 0.5 300.0 0.6 GT = 300.6 ENDF -B-4
530.0 . f430 BNL325(3)
531.24 0 0.5 422 1.0 73MOXON
530.0 0 A431 + 3 EGFARREL L,
541.5 1 0.5 640.0 1.0 JENDL-2
545.24 1 0.5 640.0 1.0 GT =z 641.0 JENDL-1
541.1 1 0.5 420.0 0.6 GT = 420.6 ENDF -8-4
544.0 . Pg40 BNL32S(3)
545.24 a 0.5 540 i.0 73M0X0N
544.0 0 fg42 +2 §6F RRRELL
554.69 1 0.5 1325.0 1.0 JENDL-2
555.74 1 D.5 1600.0 1.0 GT = 1601.0 JENDL -1
853.9 1 0.5 400.0 0.6 GT = 400.6 ENGF -f-4
554.5 i 0.5 1430 +300 WGl = 3.3 BNL3I25(3)
555.74 i 0.5 1600 1.0 73HOXON
554.5 0 0.5 *1615 115 BEFRARRELL
554.59 1 1325.0 80.0 TISYMEL
559.723 1 0.5 2025.0 1.0 ) JENDL-2
560.74 1 0.5 1280.0 1.0 GT = 1261.0 JENDL - |
£59.2 1 1.8 140.0 0.6 6T = 140.6 ENDF -8-4
559.5 x * 1260 BNL32513)
560.74 0 0.5 1260 1.0 7IHOXON
559.5 0 71263 + 3 BEFARRELL
560.023 i 2025.0  $35.0 TTSYME
S68.0 0 0.5 10080.0 2.0 JENDL-2
572.24 0 0.5 10000.0 2.0 GT = 10002.0 JENOL - |
S68.B 0 0.5 10500.6 2.14 61 = 10502.0 ENGF-B-4
571.0 ] 0.5 A 10000 WoH = 13.23 BNL32503)
572.24 [ 10000 2.0 73MOXON
572.24 a) 0.5 10000 2.0 T4MOX0N
571.0 o GT = 10008 BEFARRELL
GNO = 13.234
575.5 i 0.5 300-0 0.6 JENDE -2
574.5 1 0.5 300-0 0.6 GT = 300.5 ENDF-B-4
568.5 a 0.5 2500.0 2.0 JENDL -2
568 .74 0 0.5 2500.0 2.0 6T = 2502.0 JENDL- !
587.5 o] 0.5 1800.0 2-14 GT = 1902.1 ENDF -B-4
588.5 0 0.5 Fesnn WoH = 3.26 BNL325( 3!
588.74 0 2500 2.0 73IM0X0N
589.74 o} 0.5 2500 2.0 TAMOXAN
588.5 0 GT - 2560 EEFRRRELL
GNO=  3.259
500-0 0 0.5 60000 2.0 JENDL -2
501 .24 0 0.5 5000.0 2.0 GT = 6002.0 JENOL -1
599.8 0 0.5 §000.0 2.14 GT = 6002.1 ENDF-B-4
800.0 0 0.5 A&000 WoH =  7.75 BNL3Z513)
501.24 o 6000 2.0 73M0X0N
601.24 0 0.5 5000 2.0 ) T4MOXON
§00.0 ] GT = 6000 BEFRRRELL
GhO = 7. 7146
603.975 1 0.5 925.0 1001 JENDL -2
608.7 1 1.5 300.0 0.6 CT = 300.6 ENDF -B-4
603.975 1 925.0 :82.0 7ISYNE|
61Z.0 1 1.5 200.0 0.6 GT = 200.5 ENDF -B- 4
625.1 1 1.5 400.4Q 0.6 GT = 400.6 ENDF-B-4
629.0 I 0.5 130.0 0.8 CT = 130.6 ENOF -B-4
831.2 1 0.5 400.0 0.6 G = 400.6 ENDF -B-4
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ENERGY L J NEUTRON WIOTH GAMMA WIDTH WHS MISCELLRNEDUS

LREY ) . [EY lEY 3 LEY 2 REFERENCE
635.3 0 0.5 3000.0 Z.04 61 = 300Z.1 ENDF-B-4
£42.5 1 0.5 800.0 0.6 6T = 600.6 ENDF-B-4
£49.85 1 1508.0  $300-0 l TIBYMEL

*# A and B denote an and gTY, respectively

#% WWS = anFY/T (eV), GT =T (eV)
wer = gr (O (ew),  ovo = r @ ew
- (1) -
WGI = ng (eV), GGS = UOFY (b-eV)
References
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73Moxon : Ref.(51) (Evaluation)
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77Perey 1 Ref.(19)

77Syme :  Ref.(20)
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Table 7 Resonance parameters of ~Ni
ENERGY L J NEUTRON WIDTH % GAMMA H{OTH WS BH MISCELLANEOUS ® % | REFERENCE
TKEV 1 LEy ) TEY ] [EY |1
5.5 0 0.5 222 2.85 JENDL -2
-5.50 0 52.5 5.5 TAMOXON
-5.50 0 0.5 52.5 5.5 74HDXON
1.292 1 0.5 0.0003 1.0 JENDL-Z
1.297 | 0.5 0.0003 1.0 GT = 1.0003 JENOL -1
1.292 1 0.5 0.601 .6 G - 0.601 ENDF -B-4
1.293 2 0.008 0.0603 + 0.000) BNL325131
1.292 i 0.5 0.0003 1.0 73MDXAN
1.292 + 0.004 t 0.5 0.0003 i1.001 0.0033 + 0.0001 TAMOXON
1.294 SIHOCKENBURY
1,292 + 0.004 ] 0.0003 t §.0001 TOSTIECLITZ
2.257 1 0.5 0.073 1.0 JEKDL-2
2.257 ] 0.5 0.073 1.0 cf = 1.073 JENDL-1
2.257 i 1.5 0.034 0.6 Gl = B.634 ENGF-B-4
2.357 + 0.009 i 6.065 = 0.007 BNL 325135
2.257 0 9.5 3.073 i.0 73IM0XON
2.257 1 0.8 0.071 10 TEHDXON
7.26 . 0.065 1 0.097 5G5S - 75.7  t B.D EIHOCKENBURY
2.257 + 0.009 1 0.068 : 0.011 F0STLEGLITZ
5.53 i 0.5 0.0593 1.0 JENOL-2Z
5.33 1 2.5 05.0593 1.0 Gf = 1.0593 JENDL -1
5.53 1 1.5 .28 0.6 Gr = 0.528 ENDF-B-4
5.53 =+ 0.02 1 0.0%6 ¢ D.009 BNL32513)
5.53 0 0.5 0.059 1.0 73IMOAON
5.53 1 0.5 0.059 [ I 74HO AN
5.52 0.055 *+ 0.006 GG5= 25.% + 3.0 E9HOCKENBURY
5.53 & 0.0 1 0.056 ¢ 0.009 IOSTIEGLITZ
12.23 i 0.5 0.28 I 1.0 0.22 1z 0.05 JENOL-2
12.23 | 0.5 0.0708 1.0 ot - 1.0706 JENDL -]
12.23 = 0.03 | 0.3t & 0.02 BNL325t31
12.20 0 0.5 0.044 1.0 73IHOXON
12.22 ] 0.5 0.048 [ 1.0 T4MOXON
12.2 0.17 1+ 0.02 665 = 37 £ 4 BIHOCKENBURY
12.2 + 0.4 ! 0.042 1 0.007 T0STIECLITZ
12.23 = §.03 | WMC = 0.09 2 0.02 72BEER
12.23 1+ 0.03 1 0.22 1 0.05 77FROEHNER
17,48 o 0.5 2353.5 2.73 JENDL-2
2.5 a 6.5 2660.0 3.3 GT = 2663.3 JENOL -1
12.43 0 0.5 2500.0 2.14 GT = 250271 ENDF-B-4
12.5  + 0.1 0 280 1100 3.3 :0.3 WOH = 23.79 % (.89 ANL3I2E13)
12.47 G 2110 3.3 73HOXON
12.48 a 0.5 2112 1.33 T4MOXON
14.5 o GT = 2600 BEFRARRELL
GND = 21.B4D
12.47 + .06 i 2650 +100 3.30 ¢ 0.30 TO0STIEGLITZ
2.4 20.1 0 1510 50 GNG: 17.16 * (.54 TIGRRSG
12.5 ¢ 0.1 0 2650 £100 3.4 2 0.4 72BEER
12.3 £ 0.1 0 2660 £10D 2.65 1 0.28 TEFRIEHNER
12.3 t0.2 0 0.5 f2660 . B 2.73 +0.50 FTFRIEHNER
12.2244 t 0.045 0 2353.5 1z 0.6 778 HE
13.62 1 0.5 0.52 U100 0.34 : 0.0 JENDL-2
13.62 1 0.5 0.13 1.0 GT o= 1.3 JENGL -1
13.62 = 0.03 1 0.11 & 0.03 BNL325(31
13.50 0 0.5 0.089 1.0 73IHOX0N
13.616 1 0.5 0-13 o1t TAHOXON
13.8 EGHOCKENBURY
13.6 = 0.05 1 0.030 ¢ 0.013 TOSTIEGLITZ
13.62 ¢ 0.03 1 MWL = D.14 t 0.03 TZBEER
13.62 + D.03 1 0.3 t0.05 7IFRDEANER
17.20 1 0.8 0.064 [ 1.0 0.06 + 0.02 JENDL-2
17.20 ¢ .05 1 0.06 ¢ 0.02 77FROEMNER
23.69 ] 1.5 0.56 101 0.72 t 0.2 JENOL-2Z
23.8 1 1.5 0.613 1.0 Gl = .63 JENDL -]
23.8 I 1.5 6.7 1.2 GT = 4.9 ENOF-B-4
?3.88 ¢ D.0B 1 1.5 0.78 £ 010 BNL325¢ 35
23.8 0 1.5 0.B5 i 73MDXON
23.86 l 1.5 0.s8 T 74NJRON
23.8 6.78 1 0.10 065 = 85.7  +12.7 BEIHOCKENBURY
23.8 1 0.16 i 0.921) ¢ 0.140 IGSTIEGLITZ
23.88 ¢ 0.0 1 WMC: 0.B0 £ .12 7ZBEER
23.85 1t 0.0 H 0.72 1012 77FROEHNER
26.47 1 0.5 0.11 1.0 0.10 = 0.03 JENOL-2
26.47 I 0.5 a.171 1.2 GT = 1.371 JENDL- |
26.47 1t 0.07 i 0.15 2 0.05 BNLIZS131
28.47 ¢ 0.07 | 0.5 0.087 1.0 0.0B ¢ 0.04 74MOXON
28.5 0.26 : D.05 565 23.2  : 5.0 SIHOCKENBURY
26.47 + 0.07 1 Wl = 0.08 ¢ 0.02 72BEER
2B.47 £ 0.07 1 0.i0 = 0.03 7TFROE HNER
28.650 0 0.5 881.6 .80 JENOL -2
26.5 0 0.5 850.0 il GT = B51.4 JENOL -1
26.7 0 0.5 850.0 2.14 GT = B5Z.14 ENOF -6-4
26.60 2 0.10 0 0.5 Pgso £100 1.1 s 0. WGH=  5.02 * 0.59 BNL325: 31
28.642 0 752 1.1 7T3HOXON
28 .64 0 0.5 150 1.11 TAHOXON
30.0 0 Gt = 1100 BEFARRELL
GNG = 6.380
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ENERGY L J NEUTRON WIDTH GAMHA WIDTH WHS M1SCELLANEOUS REFERENCE
(hEY ) LEY 1 {EY [EY 1
26.64 2 0.10 a 800 £50 .10 = 0.10 TFOSTIEGLITE
28.65 1 0.05 a] B30 140 GAO = .08 =2 0.24 71GRRG
28.60 1t 0.1 g fann +200 0.8 0.3 71ZBEER
26.6 1 0.1 0 800 50 0.6 ¢ 0.15 75F ROEHNER
28.64 1t 0.10 o 6.5 fsoo P g0 to0.15 77FROEHNER
?8.650 £ 0.001 D 68i.6 r 0.23 TTSYHE
29.46 ! 0.5 0.042 « 1.0 0.04 = 0.01 JENDL -2
29.47 1 0.5 0.0989 1.0 GT = 1.0989 JENDL -1
29.47 t 0.08 ! ¢.03 & 0.02 BNL32513)
29.47 t 0.08 i 0.5 0.099 1.0 0.09 : 0.03 T4MOXON
29.47 ¢ 0.0B 1 HHE = 0.08 t 0.02 T2ZBEER
29.48 + 0.08 i 0.04 z Q.01 FTIFROEHNER
30.25 1 C.5 0.52 110 0.3¢ 1 0.0% JENDL-2
30.24 ! g.5 0471 1.0 GT = 1.471 JENDL -}
30.1 1 1.5 n.22 0.6 G = 0.82 ENDF-B-4
36.24 ¢ 0.08 1 0.35 + 0.06 BNL 32503}
30.1 C 0.5 0.475 1.0 73MOXON
30.20 ! 0.5 8.5 [ 0 T4HOXON
30.2 0.3 £ 0.06 GGs = 33 5 E9HOCKENBURY
30,1 : Q.12 ! 0.321 * 0.050 705TIEGLITE
30.24 + 0.0B I WWC = 0.31 £ D.06 1ZBEER
30.25 t 0.08 1 D.34 : 0.05 TTFROEHNER
33.02 1 0.5 8.9 0.42 0.40 £ 0-07 JENOL-2
32.9 1 1.5 0.205 1.0 6T = 1.205 JENDL -1
32.9 1 1.5 0.24 0.6 GT = 0.84 ENDF-B- 4
33.03 + 0.08 1 1.5 9.34  r 0.06 BNL325¢3)
32.9 0 3.5 0.540 1.G T3M0X0N
33.01 1 [.5 0.21 i 1.0 T4MOXON
32.8  t 0.13 1 0.351 * 0.055 T0STIEGLITE
33.03 =2 0.08 1 WHWC = 0.33 : 0.07 TZBEER
33.04 =2 0.08 i 0.40 =+ Q.07 TIFROEHNER
33.03 1 12.8 ¢ 3.1 TI5YHEZ
33.03 1 7.4 £ 1.8 TISTHES
33.55 1 0.5 3.1 0.25 0.23 ¢ 0.04 JENOL -2
33.3 1 0.5 D.25 1.0 6T = 1.25 JENDL -1
33.3 1 a.5 0.3 0.5 g1 = 0.9 ENDF -B-4
33.3 + (.1 1 0.20 + D.03 BNL325(3)
33.3 Q 0.5 0.235 1.0 EELUROLL
33.37 1 0.5 D.24 1 1.0 T4MOXON
33.4 G69HOCKENBURY
33.3 0.3 1 0.190 ¢ 0.031 70STIEGLITZ
33.40 = 0.08 ! WHC = 0.20 = 0.05 72BEER
33.42 1 0.08 1 0.23 £ 0.04 TTIFROEHNER
33.55 1 1.7 22.3 7I5YHEZ
33.55 1 3.6 £ 1.3 775YME3
39.52 1 0.5 0.78 to1.0 0.43 : 0.07 JENOL -2
39.4 1 1.5 0.325 1.0 GT = 1.325 JENDL -1
39.4 1 1.5 0.27 1.0 ot = 1.27 ENOF-B-4
39.5 t 0.1 0.49 = 0.08 BNL325(3)
39.4 ! 8.5 1.30 1.0 FIMOKON
39.5 BSHOCKENBURY
39.4 & 0.15 | 0.565 + D.100 IOSTIEGLIT2
39.54 t 0.10 0 WAC = 0.41 1 0.08 7ZBEER
39.52 & 0.10 1 0.43 : 0.07 77F ROEHNER
43.050 0 0.5 84.08 0.98 JENOL -2
43.0 0 0.5 80.0 1.3 Gl = §1.3 JENDL -1
43.08 0 0.5 77.0 2.14 6T = 79.14 ENDF -B- 4
43.0 ¢ 0.1 0 0.5 ® g0 230 1.3 £0.3 WoH= 0.43 2 0.15 BNL3251 31
43.08 1] T 1.73 F3MOX0ON
42.9 0.77 : 0.12 oGS = 47 t 6 BIHOCKENBURY
43.08 & 0.23 0 77 £15 1.73 2 0.1B 70STIEGLITZ
438 2 0.1 0 140 £30 = 0.67 t Q.15 71GARG
42.93 + Q.11 0 f120 £30 1.0 0.2 TZBEER
2.9 0.1 ol 120 £30 0.92 ¢+ 0.18 I5FROEHNER
42.82 £ 0.1} 0 u.5 fizc B p.e ¢ 0.16 77FROEMNER
43.050 t 0.0036 0 Ba.09 £ 0.13 778 THE
47.60 ! I8 1.04 to1.0 1.02 2 0.186 JENDL-2
47.5 1 .S g9.23 0.9 GT = 10-13 JENDOL-1
47.4 ! 1.5 0.7 1.2 G = 1-9 ENDF -B- 4
47.6 ot 0.1 1 0.5 | 6.8 :0.2 WGl = 0.49 BNL32513)
47.4 0 1.5 0.76 1.0 73IHOXUN
47.55 o 0.5 1.41 2.0 TAMOXON
¢7.4 o+ 0.22 1 0.862 = 0.130 TOSTIEOLITE
47.60 t 0.12 0 tiwo 1.0 +0.4 WAC = 0.78 = D.16 72BEER
47.60 £ 0.12 1 1.02 ¢ 0.16 77FROEHNER
19.83 1 0.5 D.43 1.0 D.30 ¢+ 0.05 JENOL -2
49.8 1 0.5 0.351 1.0 Gf = 1.351 JENDL -1
45.5 1 0.5 0.45 0.6 GT = 1.0§ ENDF-B-4
48.8 ¢ 0.1 1 0.26 t 0.C4 BNL325(3)
49.6 a 0.5 0.345 1.0 73HOXDN
45.6 t 0.25 1 0.257 ¢ 0.043 TOSTIEGLITZ
49.80 & D.12 1 WiC = 0.27 1t 0.05 72BEER
49.83 : 0.12 1 0.30 t 0.05 TTFROEHMNER
50.88 i 0.5 0.16 1.0 D.i4 t 0.03 . JENDL -2
50.89 i 0.5 0.124 1.0 Gl = 1.124 JENDL -}
50.9 1 0.2 i 0.1 s 3.02 BNL3Z3(13)
5.8 g 0-b i 0 1.0 TINOXCN
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ENERGY L J NEUTRON WIDTH CANMA WIDTH WW5 HISCELLANEDUS REFERENCE

(KEY | 1BV LEY ) [EV 1

50.8 t 0.26 1 JOSTIEGLITZ
50.99 : 0.15 1 WWC = DLF1 1 0.02 T2BEER
50.88 1 0-15 1 0.14 .03 TIFROEHNER
51.587 1 G.5 0.92 1.0 0.48 .5 JENOL -2
51.64 i 1.8 0.266 1.0 GT = 1.266 JENDL-1
51.5 1 1.5 u.36 0.5 6T = 0.98 ENDF-5-4
51.5 = 0.2 1 1.5 BNL3251 31
51.5 0 0.5 0.84 1.0 T3MOXON
5.9 69HOCKENBURY
51.5 ¢ 0.26 1 0.456 078 JOSTIEGLITZ
51.64 = 0.5 1 WWC = 0.38 : 0.08 J2ZBEER
51.57  0.15 1 0.48 .05 7TTFROEHNER
52.7 |5} 0.5 Lo0.0 1.0 FIHOEON
52.7 & 0.27 1 J0STIEGLITE
56.29 1 0.5 2.8 0.35 0.3 .04 JENDL -2
56.0 1 0.5 0.266 1.0 Gl = }.266 JENDL-1
56.3 1 0.5 1.06 0.6 GI = 1.86 ENDF-B-4
56.0 ¢ 0.2 1 . 0.20 .06 BNL3Z503)
56.3 0 0.5 0.50 1.0 7IMOXON
56.3  t 0.28 1 D.374 063 J0STIECLITZ
56.00 1 0.15 1 WAC = D.15 ¢ 0.03 T2BEER
55.12 t 0.1% 1 0.3 .04 TIFROEHNER
56.29 1 2.2 t2.48 TISYHER
56.29 1 2.8t 1.3 778YHE3
56.94 1 0.5 0.91 0.57 D.35 .05 JENDL -2
56.74 1 1.5 0.282 1.0 cT = 1.282 JENDL-1
6.9 1 1.5 0.32 0.6 GT = 0.82 ENOF-8-4
6.7 = 0.2 1 0.4 09 BNL 32513
56.9 ] 0.5 0.7] 1.0 I3MOLGN
57-0 §9HOCKENBURY
56.9  r 0.29 i 0.416 370 7O08TIEGLITZ
S6.74 & 0.15 1 WAC = 0.45 * B.09" TZBELR
56.78 t §.15 i 0.35 .05 7IFROEHNER
56.94 1 0.54 1 0.94 TISYHER
56.94 H 0.9  :0.38 TISTHES
55.1101 a 0.5 459.9 1.80 JENDL-2
65.42 o 0.5 500.0 2.1 GT = 502.) JENDL -1
B5.3 g 0.5 390.0 2.43 GT = 392.43 ENDF-8-4
65.42 t 0.16 ] 0.5 fson £150 2.1 =03 WoH = 1.96° = 0.53 BNL325031
B5-13 o] 440 2.33 73MOXON
65.35 0 0.5 440 2.3 T4HOXON
62.0 a Gt o= Mo 66F ARRELL

CNO=  ?.B38

§5.2 BYHOCKENBURY
G5.13 : 0.40 0 390 +30 2.43 + D0.25 TOSTIEGL}TZ
65.3 : 0.2 0 810 +140 GND=  3.17 x UM T1GARG
65.42 ¢ D0.18 0 500 $150 2.0 0.4 TZBEER

65.4 £0.2 0 500 +150 1.79 t 0.26 I5FROEHNER
65.12 £ 0-16 a 0.5 fsoo 1.80 : 0.30 TTFROEHNER
£5.1101 & 0.0235 o 459.9 ¢ 0.75 ITSYHE
71.39 1 0.5 0.56 1.0 1 0.36 -06 JENTL -2
71.51 1 1.5 0.22 1.0 6T = .22 JENDL-)
1.3 1 1.5 0.29 0.6 GT - 0.8% ENDF -B-4
7.5+ 0.2 1 0.35 07 BNL325131
7.3 ol 5.5 0.66 1-0 TIMOXON
71,3 1 0.45 1 0.395 -066 JOSTIEGLITE
71.51 t+0-i8 1 WWC = D0.33 t 0.07 728EER
71.39 1+ 0.18 1 0-38 .06 TIFROEHNER
73.16 1 0.5 1.0 1000 0.50 .08 JENDL-2
73.25 1 1.5 0.351 ] 6T = 1.351 JENDL-1
73.3 1 0.2 ! G.48 .09 BNL325(3)
73.2 o 0.5 1.56 1.0 73H0XON
2.8 BEIHDCKENBURY
3.2 £ 0.50 1 0.610 -100 TOSTIEGLITZ
73.25 ¢+ 0.8 1 WWC = Q.44 ¢ D.09 J2BEER
73.16 1t 0.1B 1 Q.50 .08 7IFROEHNER
78.08 1 0.5 0.28 1.0 1 u.22 .04 JENDL -2
78.26 1 0.5 0.333 1.0 GT = }.333 JENDL-1
78.3 o+ 0.2 3 D.23 .04 BNL 32503
7.2 0 0.5 0.875 1.0 T3INDXON
78.2 ¢ 0.59 1 0.308 051 FOSTIEGLITE
78.26  0.20 1 WWZ = Q.19 2 0.0¢ J2BEER
76.08 & 0.20 1 Q.22 .04 77FROE HNER
79.74 { Gg.5 0.59 P00 G.37 .08 JENDL -2
79.498 1 1.5 D.19 -0 GT = 1.19 JENDL - |
80.0 & 0.2 | 0.33 .07 BNL325(3)
79.9 0 0.5 1.75 1.0 73R0XON
9.9t 0.58 1 0.447 073 J0STIEGLITZ
79.98 + 0.20 1 WMC = 0.33 1 0.07 72BEER
78.74 £ 0.20 1 0.37 .06 TIFROEHNER
81.61 1 0.5 0.33 1.0 Q.25 .04 JENWDL-2
81.95 1 n.5 0.282 1.0 GT o= 1.282 JENDL-!
82.0 0.2 | 0.5 f110 140 0.22 .08 BNL32ST 3
8z.8 = 0.3 o itg 140 GNO: 0,39 1 O-14 71GARG
B!.95 1 0.20 1 WWC :  0.22 1 0.05 TZBEER

81.61 + 0.20 1 0.25 .04 TTFRUEHNE K
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ENERGY L J NEUTRON WIDTH GAMMA WIOTH WHS H}SCELLANEQLS REFERENCE T

1HKEY ] tEV ) (EY 1 ey ¢
83.41 1 0.5 7.1% 0.51 n.48 & 0.09 JENDL-2
54.94 1 1.5 B0.0 a.2 GT - 80.2 JENDEL -1
B4.3  +D.2 1 1.5 f a0 140 D.2C 1 0.04 WGl = 1.6l BNL32503)
B4.7 1t 0.53 ! JCSTIEGLITE
83.8 ¢ 0.3 0 BD 140 GND= 0.29 1 D.i4 71GARG
84.94 : 0.20 1 WAC z  0.41 & D.D8 T2ZREER
85.62 t 0.20 1 0.48 x 0.09 7T7FROEHNER
83.41 1 7.15 ¢ 7.1% 7ISTHEZ
83.41 1 7.15 t 1.9 7757RL3
BE.B57I 0 0.5 341.9 1.50 JENDL-2
86.3 0 0.5 330.0 z.0 GT = 332.0 JENDL -1
87.0 a 0.5 310.0 2.14 G o= 312.14 ENDF-B-4
86.3 & 0.2 i 0.5 *330 125 WoH= 1.12 = 0.08 BNL32503)
86 .80 0 320 2.0 73INOXON
86.7 i a.5 286 1.4 74MOX0ON
B4.5 o Gt - 500 BBEFARRELL

ONO = 1.742

87.0 BYHOCKENBURY
95.8 1 0.60 0 330 25 TOSTIEGLITZ
g5.7 + 0.3 0 160 140 GNO:= 0.53 = 0.14 71GARG
86.33 1 0.22 ol f330 25 1.4 £ 0.3 72BEER
B86.3  t 0.2 sl 330 £25 1.51 = D0.30 TSFRODEHNER
86.35 2 0.22 g 0.5 fazo B o1.50 £ 0.30 TIFROEHNER
85.6671 + 0.0067 o 341.9  + 2.3 715 YHE
87.9 1 0.3 8.0 0.8 0.73 = 0.O7 JENOL -2
§7.B3 1 1.5 0.47 1.0 GT = 1.47 JENDL- |
87.9 0.2 ! D.B4 £ 013 BNL325( 31
87.6 t 0.5! 1 70STIEGLITZ
87.89 ¢ 0.22 1 WWC = D.B4 2 0.13 72BEER
87.80 1 0.22 1 0.73 : 0.07 J7IFROEHNER
87.9 1 6.3 % 4.8 TISYHED
87.9 1 5.0 + 1.8 7ISYHED
59.865 1 0-5 16.0 0.2t 0.21 JENDL -2
§9.93 1 0.5 0.205 1.0 BT o= 1.20% JENDL -
89.9 0.3 1 0.17 = 0.04 BNL325E3)
§4.93 + 0.25 1 WHC = D.17 & 0.04 72BEER
gg.44 & 0.25 i .2l 0.0 77FROEHNER
B9.885 1 7.5 5.2 ITSYMEZ
BS.BES i 19.0 2.9 TTSYHE]
91.69 1 0.5 5.0 0.35 0.33 JENDL -2
31 .6 1 0.5 0.333 1.0 GT = 1.333 JENDL-1
1.6 1 G.3 ! 0.25 = 0.05 BNL325(31
31.60 1 0.25 1 WWC= 0.25 = 0.08 TZBEER
91.40 = 0.25 1 0.33 t 0.85 77FROEHNER
91.69 i 5.2 4.8 JISYMEZ
91.69 1 6.6 2.1 TI5YME3
92.13 1 G5 741 0.62 0.56 JENDL-2
93.94 1 1.5 g.316 1.0 GT = 1.3i6 JENDL- 1
93.8 :0.3 1 D.48 ¢ 8.10 BNL 32513
53.3 ¢ 0.55 1 705TIEGLITZ
33.9¢ = .25 1 WAC = 0.48 & 0.0 TZBEER
93,39 1 0.25 1 D-56 1 0.08 TTFROEHNER
92.13 1 8.7 = 3.0 TTSYMEZ
92.13 1 .8 1.1 TISTHED
96.5 + 0.68 1 JOSTIEGL!TE
§7.851 0 0.5 835.5 1.20 JENDL -2
37.5 0 0.5 1000.0 1.0 GT = 1001.0 JENDL -1
98.6 g 0.5 £30.0 2.14 GT = 692.14 ENDF-B-4
97.5 1 0.3 o 0.5 ®1ooo +200 1.6t 0.2 WGH= 3.20 & 0.64 BNL32513)
98.10 0 340 2.0 73IMOXON
57.81 o 0.5 94D 1.0 74MAXON
96.5 o 5T = 1250 E6FRRRELL

GNO = 4.084

87.2 6IHOCKENBURY
8.1 t 0.70 0 870 +70 JOSTIEGLITE
§97.7 0.4 D 1070 £160 OGND = 3.42 r 0.51 71GARG
97.20 + 0.25 0 #1000 +200 1.0 0.2 72BEER

g7.2  t 0.3 0 1000 £200 1.13 :0.20 75FROEHNER
95.79 : D0.30 0 0.5 fg70 9 (.20 :£0.25 77F ROEHNER
97.851 : 0.011. a 835.6  0-23 775 YME
99.44 1 0.5 8.2 0.87 0.79 JENOL -2
89.24 1 1.5 0.852 1.0 GT = 1.852 JENDL -1
§9.2 0.3 I 0.32 t 0.20 BNL325: 31
99.24 + 0.2% 1 WWC = 0.32 & D.20 72BEER
98.94 + 0.30 1 G6.79 + 0.09 77FROEHNER
99.44 1 1.5 + 4.0 TISYME?
99.44 1 8.5 r 1.8 TISYHE3
101.18 1 9.5 n.18 toi0 0.15 t 0.04 JENDL -2
101.9 1 Q.5 0.11t 1.0 BT o= .11 JENDL-1
101.8 0. ! D.10 = 0.08 BNL 32513}
101.8 1 0.25 i WAC = 0.10 1 0.05 77BEER
101.18 £0.3 1 D.15 & 0.04 7IFROEHNER
107479 0 0.5 265,13 1.35 JENDL-2
108.3 ol 0.5 700-0 1.1 6T = 014 JENGL-1
106.8 D 0.5 8400 2.14 0T = B4Z.14 ENDF-B-1
08.3 ¢ 0.3 0 0.5 "700 t100 .1 10.3 WoH: 2.3t 0.3 BNL325131
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ENERGY L J NEUTRON WIDTH GAMHR WIDTH " WWS A1 ECET LANEOUS REFERENCE

TKEV ) {EV tEY 13%
107.8 o 560 2.0 T3HOXON
108.3 0 0.5 695 1.1 F4MO%ON
106.0 o 6T = B40 G6FRRRELL

OND =  2.522
197.6 £ Q.75 0 [30] +60 JOSTIEGLITE
109.5 1 0.5 o 1750 NO=  5.29 71GARG
108.0 & 0.25 0 Rq00 +100 1.1+ 0.3 72BEER
108.0 ¢+ 0.3 o 700 £100 1.35 : 0.20 75F ROEHNER
107.77 +0.30 0 D5 fsi0 1.35 ¢ 0.25 77FROEHNER
107.479 t 0.004 0 265.3 : 0.53 7ISYHE
111.5 1 1.5 8.2 1.34 2.30 .38 JENODL-2
111.6 1 0.5 27.0 3.0 5T = 30.0 JENDL-1
111.6 ¢ 0.3 1 0.5 2.7 £0.6 BNL32513}
111.3 t 1.0 1 3.74 .80 70STIEGLITZ
111.6 = 0.25 1 WWC= 2.7 +0.Bb 72BEER
111.46 « 0.30 1 Z.30 .38 7IFROEHNER
111.5 ! 4.0 8.0 TISYHEZ
111-5 1 9.25 t 3.§ T7ISYHE3
121 .4 1 1.5 18.8 0.87 1.85 .15 JENDL -2
120.6 t 1.1 1 1.5 1.3° £ 0.3 BNL325031
1206 r 1.1 1 2.31 .50 70STIEGLITZ
120,2  t Q.35 1 1.85 S 77FROEHNER
121.4 1 7.4t 6.0 TISTHE?
iz1.4 1 17-4 x 2.5 7ISYME3
123.2 1 0.5 1.94 1.0 0.66 gz JENOL -2
123.6 ! 1.5 0.538 1.0 6T = 1.538 JENDL -
123.6 =z 1.2 1 BNL32513)
123.8 ¢ 1.2 1 70STIEGLITE
123.2 ¢ 0.4 1 0.66 .12 7TIFROEHNER
127.7 1 0.5 51.0 1.0 JENDOL-2
128.5 1 0.5 40.0 0.5 5T < 4D.6 ENDF -B-4
127,74 a 0.5 40 73HOXON
126.5 o P a3 P SEFRRRELL
127.7 1 §1.1 t5.75 775YMER
127.7 ! 61.0 2.5 TISYHES
129.0 1 a.5 32.0 1.0 0.97 .16 JENDL-2
129.2 1 1.5 1.0 1.0 Gl = 2.0 JENDL -1
129.7 ¢ }.3 1 BNL325031
2.7 ¢ 1.3 1 70STIEGLITZ
129.0 ¢ 0.4 0.97 16 77F ROEHNER
135.7 1 1.5 16.7 1.8 3.25 .54 JENDL -2
136.5 1 1.5 3.7 3.7 GT = 7.4 JENDL -1
136.5 ¢ 1.4 1 0.5 4.3 +0.9 BNL32513)
136.5 & 1.4 i 4.3 .90 TOSTIEGLITE
135.7 £ 0.5 3.25 .54 77FROEHNER
141.9 1 1.5 4.0 1.6 3.0 .5 JENDL -2
139.86 | 1.5 3.5 3.5 5T = 7.0 JENODL -1
138.5 1 0.5 70.0 0.6 6T = 70.6 ENGF-B-4
139.6 ¢ 1.4 1 6.5 4.0 0.9 BNL32513)
139.74 0 0.5 0 7IMOXON
138.5 ] A 57 : 7 66F ARRELL
139.6 1.4 1 3.85 .80 TOSTIEGLITZ
138.95 t 0.6 3.0 .5 77FROEHNER
141.9 40.5 £86.3 7ISTHEZ
141.9 4.5 3 2.6 77SYHE S
154 .4 1 0.5 1840.0 1.08 1-09 .18 JENDL-2
148.4 i 1.5 1.5 1.0 GT = 2.5 JENDL -1
153.5 1 g.5 200.0 0.6 GT = 200.8 ENDF-B-4
148.1 :0.4 1.09 .18 TTFROEHNER
154.4 1 165.0  x20.0 77SYHE2
154.4 1 136.0 t 8.0 TISYHED
156.0 o] 0.5 1440 1 G.70 JENDL-2
1564 o 0.5 440.0 2.0 GT = 442.0 JENDL -1
156.0 1 0.5 380.0 0.6 G1 = 380.6 ENDF-B-4
156.4 1.2 0 440 +50 WoH= 1.011 = Q.13 BNL 325! 33
157.24 o 0.5 380 73HOXCN
156.4 0 0.5 440 1 2.0 T4HOXCN
155.0 0 419 £33 B6FARRELL
156.4 & 1.2 0 440 50 T0STIEGLITZ
155.4 ¢ 0.5 0 440 150 0.85 *0.17 I5FROEHNER
154.8 0.7 0 0.5 faan * g0 0.2 T7FRDEHNER
158 h] rion 1 IS YHE
161 .407 ] 0.5 1009.5 2.2 JENDL -2
1€2.0 0 0.5 1400.0 z.2 GT - 1402.2 JENDEL-t
160.8 0 0.5 1800-0 2.4 6T = 1802.1 ENDF-B-4
162.0  + 0.4 [ 0.5 ®1400 +200 2,2 :0.5 WOH= 3.48 & 0.50 BNL3251 3]
162.1 i) 1330 2.0 JIMQXON
161.62 a 0.5 1340 2.2 TAMOXDN
160.0 0 GT = 180C E6FARRELL
GNO = 4.611

162.1 ¢ 1.3 [i] 1250 1130 TOSTIEGLITZ
161 t ] 0 5300 +2000 GHO= 13.20 2 5.00 71GARG
161.7 ¢ 0.4 0 Pra00 £200 2.2 10.5 I28EER
161.7 + 0.5 ol 1400 1200 1.6 +0.4 TSFROEHNER
166.8 1 0.9 i} 0.5 kizso 1 2.2 104 TIFROEHNER
16§ .407 1 0.017 0 1om.s ot 1.0 TISYHE
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ENERGY L J NEUTRON WIDTH GAMMA WIDTH S HISCELLANEOUS REFERENCE

LKEY i EV i [EV 1 {EV )
167.05 1 1.5 65.0 1.54 JENDL-2
167.0 1 1.5 3.0 3.0 GT = &.0 JENDL -1
i67.0 + 1.0 3.0 1+ 0.8 17FROEANER
167.09% 1 75.5 til.0 TISYMEZ
167.05 1 E0.5 t B.0 TTSYMES
173.7 i 1.5 20.C 1.0 1.8 1+ 0.5 JENDL-2
173.7 1 1.5 13.0 1.0 GT = 20.0 JENDL-1
173.7 2 1.3 1.8 :0.5 TIFROEHNER
185.408 0 0.5 9150.4 5.2 JENDL-2
186.5 o 0.5 5850.0 2.0 GT = 5852.0 JENDL -1
186.2 0 0.5 §000.0 2.14 6T = 6002.) ENDF-B-4
186-6 t 1.5 o 0.5 Pseoo +800 WGH = 13.43 = |.BS BNL325031
185.5 0 5850 2.0 TIKOXON
186.3 ] 0.5 5870 2.0} 74ROXON
186.2 0 GT = 6000 66FRARRELL

GNO = 14.303
186.5 1t 1.5 0 &000 +800 70STIEGLITZ
185 + 1 a S700 12300 GNO= 13.22 1 5.34 71GRRG
184.0 ¢+ 1.5 b 0.5 Yseo0 ) 3,2 £0.8 77F ROEHNER
185.409 + 0.108 g 9150.4 = 2.2 : TISTHE
197.034 D 0.5 3692.3 4.1 JENDL-2
198.0 0 0.5 3100.0 2.0 GT = 3102.0 JENDL -1
197.0 0 0.5 3500.0 2.14 GT = 3502.1 ENDF -B-4
196.0 £ 1.8 0 0.5  "3100 350 WGH= 6.37 :0.78 BNL 325131
188.0 ] 3280 2.0 73HOXCN
196.5 0 0.5 3290 2.0 ) 74MOXON
157.0 0 6T = 3500 86FARRELL
oD = 8.125

198.0 ¢ 1.8 g 3100 £350 J0STIEGLITZ
196 t ] 0 3500 +2300 GNO:z= 7.90 ¢ 5.20 71GARG
195.0 ¢ 2.0 0 0.5 #3100 1 4.1 1.0 7FFROEHNER
197.034 & 0.046 0 3692.3 £ 1.7 7TSYE
201 .6 1 1.5 165.0 1.4 2.8 JENDL-2
202.6 2.5 fiz0 2.8 0.7 77FROEHNER
201 .6 1 179.0  219.7 778YMEZ
201 .6 1 186.0 t 7.58 TTSYMES
207.24 1 0.5 119.0 1.0 1 JENDL -2
207.24 1 2.5 112.0 1.0 GT = 111.0 JENDL-1
206.0 1 0.5 1i0.0 0.6 GT = 110.6 ENOF-B-4
206.0 : 1.8 . f120 BNL 325131
207.24 0 ¢.5 110 F3IMOXON
205.0 0 flig 9 66FRARRELL
21405 1 0.5 85.0 1.0 3 JENDL-2
215.24 1 0.5 94.0 0.5 GT = 94.6 JENDL-1
2i4.0 1 0.5 94.0 0.6 6T = 94.6 ENDF-B-4
214.0 £ 1.8 . LT} BNL32513)
2i5.24 Q 0.5 54 T3MOXON
214.0 a Rioz 1 8 GSFARRELL
2i4.15 1 8.0 £17.0 775YHEZ
214.15 1 83.7 t 6.5 775YHE3
220.1 1 0.5 70.0 1.0 ) JENDL -2
221 .24 1 0.5 38.0 0.6 o7 = 96.5 JENDL-1
220.0 i 0.5 58.0 0.5 GT = 98.6 ENDF -B-4
220.0 1.8 . "108 BNL325(3)
221.24 0 0.5 38 T3IHOXON
220.0 ] P106 t 8 66FRRRELL
220.1 1 38.0  26.0 TISTHEZ
220.1 1 83.0 £11.0 I7SYHE 3
221.8 1 .5 54.0 1.0 1 JENDL-?
221.8 1 57.0  :28.0 TISTHEZ
221.8 ! $3.0  t10.5 TI5THE 3
230.2 1 0.5 46.0 1.0 4 JENDL-2
230.24 1 0.5 208.0 0.6 Gt = 208.6 JENDL-1
229.0 1 0.5 208.0 0.6 G1 = 20B.B ENDF -B-4
229.0 t 1.8 ® #2224 BNL325(31)
230.24 o 0.5 208 TFIMDXON
229.0 0 fze4 £15 BEFARRELL
230.2 i 50.0 +18.0 77SYME2
230.2 1 44.0 + 7.0 TISTMES
731.08 1 0.5 82.5 1.0 JENDL-2
231.05 1 84.0  $20.0 TTISYHER
231.08 1 82.5 8.0 T7SYHE3
252.2 ! 0.5 420.0 1.0 JENBL -2
253.24 1 0.5 870.0 0.6 GT .= 870.6 JENDL- !
252.0 ! 0.8 540.0 0.6 GT = 540.5 ENDF-B-4
252.0 £ 2.0 . f910 BNL 325131
253.24 ) 2.5 870 T3R0XON
252.0 o 908 135 GEFARRELL
252.2 1 397.0 240.0 TISYHEZ
252.2 1 425.0  t17.0 77SYME?
253.05 1 0.5 250.0 1.0 1 JENDL -2
253.05 1 260-0 t31.0 77SYHEZ
253.05 1 748.0  112.0 77SYHES
256.3 ] 0.5 470.0 1.0 1 JENDL -2
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ENERGY L J NEUTRON WIDTH GAMMA WIOTH WS MISCELLANECUS REFERENCE
IKEV 1 lEV ) {EV ) IEV 1
256.3 1 520.0  #40.0 7I5YME?
256.3 1 460.0 15.0 775THE3
257.8 0 0.5 3500.80 2.0 JENDL -2
257.8 0 0.5 3500.0 2.0 GT = 3502.0 JENDL -1
257.0 n 0.5 3750.0 Z.14 GT = 37652.41 ENDOF -B-4
257.8  t 2.1 0 0.5 3500 1600 WGH= 5.B8 & 1.18 BNL325131
257.8 0 3620 2.0 TIMOXON
?57.8 o 0.5 3530 2.6 TAMOXON
257.0 o GT = 3750 BEBFRRRELL
ONO = 77.BS0
257.8 1 2.1 [ 3500 1600 70STIEGLLTE
273.0 1 D.5 150.0 0-6 5T = 150.6 ENOF-B-4
277.1 1 0.5 207.0 1.0 1 JENDL-2
274.0 1 0.5 150.0 0.6 6T = 150.5 ENOF-B-4
27741 o 186-5 £50.0 TISYMEZ
277.1 | 211.5  t19.5 77SYRED
279.6 hil 0.5 750.0 2.0 JENGL -2
279.6 ] 0.5 750.0 2.0 GT - 752.0 JENDL- 1
279.6 1 0.5 200.0 0.5 GT = 700.5 ENDF -B-4
279.6 12.3 o 0.5 R750 +160 WoH = 1.42 ¢ 0.30 BNL32513)
279.6 ] 750 2.0 73HEXON
279.6 2.3 0 750 +160 70STIEGLITZ
283.0 1 0.5 620.0 1.0 JENDL-2
283.74 1 0.5 620.0 0.6 GT = B20.6 JENDL -
282.5 1 0.5 620.0 0.6 GT = 520.6 ENDF-B-4
PBZ.5  t 2.4 , FE47 BNL325133
283.74 0 0.5 620 TIHOXCN
282.5 a "B47 27 66FRARREL L
282.3 1 0.% i16.0 1.0 ¢ JENDOL-2
283.74 1 0.5 360.0 0.8 Gt = 360.6 JENOL-1
292.2 1 0.5 360.0 0.6 GT = 360.6 ENDF-B-4
292.5 t 2.4 . A37g BNL325(3]
293.74 0 0.5 360 T3IHCXON
292.5 [} A378 118 66FRRRELL
252.3 ! 124.0  25.0 77SYHE2
232.3 1 114.0  $10.0 77SYME3
282.8 1 a.5 170.0 1.0 3 JENDL-2
292.8 1 186.0  £30.0 TISTHE2
292.8 1 169.0  #11.D TISYHE S
285 .65 1 0.5 130.0 1.6 ) JENDL -2
295.5 1 0.5 600.0 0.6 GT = 600.6 ENOF -8-4
285.65 1 100.0  $37.0 77SYHE2
295.55 1 130.0  t11.0 775YMES
02.0 1 0.5 150.0 0.6 6T = {50.8 ENDF-B-4
303.7 1 a.s a5.0 1.6 GT = S0.6 ENOF-B-4
307.0 1 D-5 500.0 1.0 JENDL-Z
307.24 1 0.5 500.0 D.6 5T = 500.6 JENDL-1
305.3 1 0.5 500.0 0.6 GT = 500.8 ENDF-B-4
306 t 2.5 x foes BNL 325131
307.24 0 0.5 500 7IMOXON
306.0 ] "52g 25 6EFARRELL
316.8 o} 0.5 3200-0 2.0 GT = 3202.0 JENDL-2
316.0 0 0.5 3200.0 2.0 GT = 3202.0 JENDL -1
316.0 0 0.5 3200.0 .14 GT = 3202.5 ENDF -8-4
316.0 2.5 0 0.5 #3200 +B00 WGH = 5.6 2 .07 BHL325133
316.8 0 3200 z.0 73IMOXON
316.8 0 0.5 3200 2.0 1 T4MOXON
316.0 0 6T = 3200 66FRRRELL
GND = 5.969
316.8 t 3.1 0 3200 600 TOSTIEGLITE
326.3 0 0.5 £800.0 2.0 GT = 6B02.0 JENOL -2
326.3 0 0.5 7000.0 2.0 GT = 7002.0 JENDL- |
325.0 0 0.5 8500.0 2.14 CT = 8s02.) ENDF -B-4
26.3 1 2.5 0 0.5 *7000 +1100 WoH= 12.25 ¢ 1.53 BNL 32513}
126.3 0 7370 2.0 73IMCXON
326.3 0 0.5 BS00 2.0 1 T4HOXON
325.0 0 CT = 8500 BEFARRELL
GND= 15.655
I26.3 3.3 il 6800 +1100 T0STIEGLITZ
338.5 0 0.5 7500.0 2.0 GT = 7502.0 JENDL -2
339.5 0 0.5 6500 .0 2.0 CT - 6502.0 JENOL -1
338.3 0 0.5 4400.0 2.14 GT = 4402.1 ENOF-B-4
339.5 2.5 0 0.$ "B500 11500 WOH:= 11.18 1t 2.57 BNL32513)
339.5 0 6G50 z.0 73HOXON
339.5 o] 0.5 6550 Z2.0 F4HOX0ON
338.0 0 GT - 5250 E6FARRELL
ONO = 9.500
339.5 + 3.9 o] 1500 +1500 TOSTIEGLETZ
347.24 0 9.5 250.0 7.0 67T = 252.0 JENDL -2
347.24 0 0.5 250.0 2.0 G = 252.0 JENDL-1 -
6.0 ¢] 0.5 250.0 2.0 Gt = 282.14 ENDF-B-4
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ENERGY L J NEUTRON WIDTH GAMMA WIDTH HRS MISCELLANEQUS REFERENCE
(KEY ) [EY ) LEY ) (EY 3
347.24 o] 250 2.0 73MOAON
347.24 0 0.5 250 1 2.0 74HONGN
346.0 i GT = 250 GEFARRELL
GNO = 0.-448
357.2 0 0.8 1000.0 2.0 GT = 1002.0 JENDL-2
357.2 0 0.5 1000.0 2.0 GT = 1002.0 JENDL-1
357.2 ] 0.5 1000.0 2,14 GT = 1002.1 ENGF-B-4
357.2 2.6 0 6.5  "ioga WoH = 1.57 BNL 326131
358.44 0 1004 2.0 TIMOKTON
359.44 0 0.5 1000 ¢ 2.0 T4HOX0N
357.2 0 GT = 1000 BEFARRELL
ONG = 1755
359.4 1 0.5 1075.0 (1.0 GT = 1077.0 JENDL-2
359.74 I 0.5 1075.0 0.6 GT = 1076.8 JENDL-1
358.5 1 0.5 1075.0 0.6 Gl = 1076.6 ENDF-B-4
356.5 1 2.6 . A1113 BNL32513)
359.74 P 0 0.5 076 TIHOXON
358.5 b0 L TEE +37 66FARRELL
376.74 o 0.5 4000.0 2.0 GT = 400Z2.0 JENDOL-2
375.5 0 0.5 4000.0 2.0 GT = 4002.0 JENDL - !
375.5 0 0.5 4000.0 2.14 Gt = 4002.1 ENDF -B-4
375.5 0 n.5 R 400G BNL32503)
376.74 0 4D00 2.0 73HOXON
376.74 0 0.5 4000 [ 2.0) T4MOXON
375.5 D GT = 4000 BGFARRELL
ONO = B-805
379.0 1 0.5 220.0 [o1.0) 6T = 221.00 JENDL-2
379.74 1 0.5 220.0 0-6 G - 220.8 JENDL-1
378.9 1 G.5 220.0 a.6 GI - 220-8 ENDF -B8-4
378.5 » f225 BNL32503)
379.74 b0 0.5 220 73MBXON
378.5 ] R228 1 B 6GFARRELL
397.74 1 0.5 280.0 i 5T = 281.0 JENDL -2
387.74 1 0.5 280.0 0.6 GT = 280.5 JENDL-1
387.5 1 0.5 280.0 0.6 5T = 280.8 ENDF-8-4
387.5 n #2350 BNL325131
387. M4 b0 0.5 2680 73HDXON
387.5 PG Fz90 £10 B6FARRELL
333.0 1 0.5 266.0 1.0 Gt = 267.0 JENOL-2
393.24 1 0.5 266.0 0.6 GT = 266.6 JENGL-1
382.0 | 0.5 266.-0 0.6 GT = 266.5 ENDF-B-4
392.0 . 225 BNL32503)
393.24 P O [V ] 266 TIMNOXON
392.0 o0 Az7s + 9 E&FRRRELL
397.4 i 0.5 312.0 [o3008 6T = 313.0 JENDL-2
398.2¢ 1 0.5 2.0 0.6 GT = 312.6 JENDL-1
357.0 1 0.5 312.0 0.8 oT = 312.8 ENDF-B-4
357.0 n P21 BNL32513)
398,24 b0 0.5 312 73IMOXON
397.0 b O F3zi +§ B6FRARRELL
402.74 1 0.5 320.0 1.0 GT = 39i.0 JENDL -2
402.74 1 0.5 330.0 0.6 6T = 330.6 JENDL -1
W05 1 0.8 330.0 0.6 G = 330.6 ENDF-B-4
401.5 = f400 BNL3I25(31
402 .74 O 0.5 350 T3IMOXCN
401.5 PO 400 £10 B6FARRELL
406.4 1 0.5 200.0 0.6 GT = 200.6 ENDF-B-4
40B.5 1 0.5 200.0 0.6 GT = 200.6 ENDF -§-4
412.3 0 0.5 750.0 2.0 GT = 752.0 JENDL-2
412.3 o 0.5 750.0 2.0 6T = 752.0 JENDL-!
412.3 0 0.5 750.0 2.14 Gl = 752.14 ENOF-B-4¢
412.3 0 0.5 R0 W= 1-17 BNL32513)
413.54 o 750 2.0 7IHOXON
413.54 8 0.5 750 1 2.0 TAMQXON
412.3 0 GT = 750 BEFARRELL
oNO = 1.242
422.24 0 0.5 2000.0 2.0 GT = 2002.0 JENDL-2
421.0 i 0.5 2000.0 2.0 GT = 2002.0 JENOL -}
421.7 0 0.5 2000.0 2.14 GT = 2002.1 ENDF-B-4
421.0 i 0.5 #2000 WoH=  3.08 BNL32513)
422.24 o 2000 2-0 TINOXON
422.24 0 0.5 2000 1 2.0 TAMOXDN
421 .0 D 61 = 2000 66FRRRELL
GNO = 3.282
425.5 o 0.5 500.0 2.0 5T = 502.0 JENDL-2
425.5 0 0.5 500-0 2.0 GT = 502.0 JENDL - 1
421.0 0 0.5 500-0 2.4 GT = 502.14 ENDF -B-4
426.5 [i] 0.s  "so0 WGH = 0.77 BNL325(3)
42774 | 500 2.0 73MOXON
427714 0 0.8 500 1 2.0 TAHOXON
425.5 ] 6T = 500 BEFARRELL
GND = 0.816
432.74 1 0.5 220.0 AR A« I | 61 = 721.0 JENDL -2
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ENERGY L J NEUTRON WIOTH GRHMR WIDTH WS ) MISCELLANEOUS REFERENCE
FKEY ) LEV ) LEY ] (E¥ 1
§32.74 \ 0.5 220.0 0.6 GT = 220.6 JENDL -4
431.5 1 a.5 220.0 0.6 GT = Z20.8 ENOF-B-4
431.5 M Rzig BNL32513)
432,74 a .5 220 73HOXON
431.5 o R230 +10 BGFARRELL
434.0 1 0.5 B0.0 0.6 GT = 80.6 ENDF -B-4
437.24 o 0.5 1600.0 2.0 ST = 1002.0 JENDL-2
237.24 0 0.5 1000.0 2.0 6T = 1002-0 JEKDL-1
436.5 0 0.5 10080 2.14 o7 = 1002.1 ENDF-B-4
437.24 0 1000 2.0 73HOXON
437.24 0 0.5 1aoa 2.0 T4HOXTN
436.0 0 GT = 1000 66FARRELL
GO = 1-616
447.24 1] 0.5 3000.0 - 2.0 GT = 3002.0 JENOL -2
147.24 g 0.5 3o0e .0 2.0 6T = 3002.0 JENDL -1
447.5 ] 0.5 3000.0 2.14 GT = 3062.1 ENDF-B-4
445.0 0 0.5 3000 HGoH=  4.48 BNL3Z25(3)
447,24 bl 3000 z2.0 73MOXON
447.24 n 0.5 3000 2.04 TAMOXON
§46.0 ol 6T = 3000 BEFARRELL
N0z 4.800
454.24 0 0.5 1500.0 2.0 5T = 1502.0 JENDL -2
453.0 ! 0.5 15600 2.0 5T = 1502.0 JENDL-1
453.0 o 0.5 1500.0 2.14 61 = 1502.0 ENDF -B-4
453.0 ¥ 0.5 #1500 WoH = 2.23 BNLIZ513)
454.24 0 1500 2.0 73MOXCN
454 .24 a 0.5 1500 z2.0 T4HOXON
453.0 o GT = 1500 B6FARRELL
GNO = 2.384
463.24 ] 0.5 1000-0 2.0 6T = 1002.0 JENDL -2
462.0 b} 0.5 1000-0 2.0 5T = 1002.0 JENDL-!
462.0 o 0.5 1000.0 2.14 Gt = 1002.1 ENDF -6-4
462.0 D 0.5 "ioo0 WoH=  1.47 BNL32503)
463.24 o 1000 2.0 73M0X0N
463.24 ol 0.5 1000 2.0) 74HOXCON
462.0 0 GT = 1039 BBFARRELL
GNO = 1 .576
479.1 1 i.% 100.0 0.6 GT = 100.6 ENDF-B-4
474.24 ) 0.5 5000 2.0 GT = 502.0 JENDL -2
474.24 0 0.5 508.0 2.0 GT = 502.0 JENDL-1
474.7 0 0.5 300.6 2.14 G = 302.14 ENDF-B-4
473.0 0 0.5  "s00 WoH=  0.73 BNL325t3)
474.24 ] 500 2.0 73MOXON
474.24 ] 0.5 500 2.0 74MOXON
473.0 g GT = s00 E6FARRELL
GNO = 3.780
485 .84 a a.s 3750.0 2.0 GT = 3752.0 JENOL-2
484.6 ] 0.5 3750.0 2.0 GT = 3752.0 JENDL -1
484.5 G 0.5 6600 .0 Z2.14 4T = E602-.1 ENDOF -B-4
484.6 0 0.5 A 3750 WoH= 5.39 BNL325{3)
485 .64 ol 3750 2.0 73IMOXON
485 .8¢ 0 0.5 3750 2.0 1 TAMOXCN
4B4.6 G GT = 3750 GEFRARRELL
GOz . 5.788
£98.74 1 0.5 565.0 1.0 ) 6T = 566.0 JENDL-2
498 .74 1 0.5 565.0 0.6 G? = 565.6 JENOL-1
437.8 I 0.8 585.0 0.6 GT = 5B65.6 ENDF -B-4
497.5 . Fs78 BNL 325131
' 498.74 o ag-5 565 EELINE]
497.§ 0 f577.5  #12.5 EB6FRRRELL
438.0 0 0.5 5000.0 2.0 GT = 8002.0 JENDL -2
458.0 0 0.5 5006.0 2.0 Gl = SQ02.0 JENDL- 1
198.0 g 0.5 5000.0 2.14 5T = S002.1 ENDF -B-4
438.0 fs000 WoH:z  7.83 BNL 3251 3!
499.24 s} 5000 2-0 TINOXON
495.24 8] ¢.5 000 2.0 T4HOXON
498.0 o GT = 5000 BEFARRELL
OND = 7.628
503.74 1 0.5 325.0 1.0 1 6T = 326.0 JENOL-2
503.74 1 0.5 325.0 0.6 Gt = 325.6 JENDL-1
50Z.5 1 0.5 325.0 c.6 GT = 325.6 ENDF-B-4
502.5 . A333 ENL3251 3
503.74 0 0.5 325 TIMOXON
502.5 ] R33p.5 £ 7.8 BEFRRRELL
512.74 1 1.5 1270.0 1.0 1 GT = 12711.0 JENDL-2
517.74 1 1.5 2585.0 0.6 GT = 2?585.B JENDL- |
511.5 1 1.5 850.0 0.6 GI = 850.6 ENDF -B- 4
511.5 1 1.5 f2420 BNL32503)
512.74 a 0.5 25965 TIMOXON
511.5 0 1.5 ™27 £ B EBFRRRELL
5i6.0 0 0.5 2250.0 2.0 GT = 2252.0 JENDL -2
514,74 0 0.5 2250.0 2.0 GT = 2252.0 JENDL -
514.5 D 0.5 1350.0 2.4 5T o= 1352.1 ENDF -8 -4
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ENERGY L J NEUTRDN WIDTH GAMMA WIDTH W5 H1SCELLANEQUS REFERENCE
KEV ) (Ev ) LEV ) LEY
513.5 o 0.5 2250 WoH=  3.14 £ E6.3 BNL32512)
514.74 0 2250 2.0 7IHOXON
514.74 4] 0.5 2250 2.0 1 T4AHOXON
513.5 0 GT = 2250 BEFARRELL
GNO = 3.368
520.3 ] 0.5 5000.0 2.0 GT = 5002.0 JENDL -2
521.54 0 0.5 5000-0 2.0 GT = S002.0 JENDL-}
520.8 a 0.5 79506.0 z.14 GT = 2952.1 ENOF-B-4
520.3 0 0.5 5000 WoH=  5.93 BNL32503)
521.54 0 5000 2.0 73MOXON
521.54 i 2.5 5000 2.0} T4MOXON
520.3 0 GT = 5000 BSFARRELL
GMO =  7.486
527.0 0 0.5 3000.0 2.0 GT = 3002.0 JENDL-2
526.24 ] 0.5 3000.0 2.0 6T = 3002.0 JENDL-!
526.5 o 0.5 3000.0 2.14 Br o= 3002.0 ENDF-8-4
525.5 o 0.5 3000 WoH =  4.14 BNL325(3)
526.24 0 3000 2.0 73MOXON
526.74 0 0.5 3000 2.0 ) 74MOX0K
525.5 0 : GT = 3000 BEFARRELL
CND = 4.473
528.0 | 0.5 300.0 0.6 6T = 300-6 ENDF -8-4
§34.24 0 0.5 500.0 2.0 6T = 502.0 JENDL-2
534.24 0 3.5 500.0 2.0 GT = 502.0 JENDL-1
533.0 o t.5 500.0 2.14 Gl = 502.14 ENDF -B-4
533.0 o 0.5 f500 WoH=  0.69 BNL32513)
534.24 0 500 2.0 TIMOXCN
534.24 o 0.5 500 2.0 1 T4HOXON
533.0 0 GT = 500 BEFARRELL
GNO=  0.741
§53.74 1 Q0.5 700.0 1.0 GT = 70i.0 JENOL-2
553.74 1 0.5 700.0 0.6 G! - 700.6 JENGL -1
553.4 1 0.5 700.0 5.5 GF = 700-B ENDF-B-4
§52.5 n R710 BNL3251 3]
553.74 ] 0.5 700 73MOXCN
552.5 a RI10 £10 BEFARRELL
557.74 o 2.5 500.0 2.0 6T = 502.0% JENDL-2
S57.74 0 0.5 500.0 2.0 GT = s02.0 JENOL -1
557.4 0 0.5 8000 2.14 GT = 802.14 ENDF -B-4
556.5 o 0.5 f500 WOH=  0.87 BNL32503!
557.74 0 500 2.0 73HOXON
557.74 0 0.5 500 2.0 : 74MOXON
556.5 0 GT = 500 G6FRRRELL
GNO = D.728
567.24 1 0.5 260.0 1.0 Gl < 261.0 JENDL-2
567.24 1 0.5 260.0 1.0 BT = 261.0 JENDL-}
566.5 1 0.5 260.0 0.6 GT = 260.6 ENDF-B-4
566.0 - Rz80 BNL32513)
557,24 0 0.5 260 73MOXCN
566.0 0 280 B56FARRELL
SB1.74 0 0.5 .250.8 2.0 61 = 252.0 JENDL-2
S61.74 0 0.5 750.0 2.0 GT = 252.0 JENDL- 1
SE1.3 ol 0.5 500.0 z.4 GT = 50214 ENOF -B-4
580.3 o] 0.5 P2z WOH=  0.33 BNL32513)
561.74 a 250 2.0 TIHDXON
561.74 0 0.5 250 2.0 1 T4MOXON
580.3 0 Gt = 250 B6FRRRELL
ONO = 0.357
569.74 0 0.5 500.0 2.0 GT = 502.0 JENDL -2
589.74 D 0.5 500.0 2.0 o7 = 502.0 JENDL- 1
590.0 0 0.5 500.0 2.14 GT = 502.14 ENDF-B-4
SBB.5 0 0.5 fsan WoH=  0.65 BNL32513)
5859.74 o] 500 2.0 TIHOXON
588,74 o 0.5 500 2.0 74MOXON
586.5 o 6T = SO0 6EFARRELL
ONO = G.711
534.8 0 0.5 2500.0 2.0 6T = 2502.0 JENDL-2
596.04 0 6.5 2500.0 2.0 67 = 2502.0 JENDL-1
554.8 0 0.s 2800.0 Z.14 6T = 2802.1 ENDF -B- 4
594.8 il 0.5 *zs00 HOoH=  3.24 BNL325(3)
596.04 0 2500 2.0 TIHOXON
59604 0 0.5 2500 z.01 74MOXON
594.8 0 oT = 250 BEFARRELL
CNO=  3.538
504.0 0 0.5 §505.0 2.14 GT = 5502.1 ENOF-B-4
§17.0 i 0.5 4500.0 2.14 GT = 4502.1 ENDF-B-4
£27.0 0 0.5 7500.0 2.14 GT = 7502.1 ENDF-8- 4
§37.0 [ 0.5 2500.0 2.14 6T = 2502.1 ENDF -B-4
£52.0 o 0.5 7000 -0 2.14 GT = 7002.1 ENDF -B-4
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¥ A and B denote ng and gry, respectively

*k W5 = anPY/F (eV), GT =T (eV)
GGS = GOI‘Y (beeV), WWC = rnrY/F (eV)
wer = gr (0 (ew, avo =1 D (ev)
WGI = an(l) (eV)
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Table 8 Resonance

JAERI-M 85-101

61
parameters of "TRi

ENERGY L J NEUTRON WIDTH % GAMMA WIDTH WG S HISCELLANEDYS * % REFERENCE
{KEV 1 (EV (EY LEY )
-1.8 0 1.5 212 0.52 JENDL -2
].354 1 1.5 0.92 [ 1.0 0.24 +0.03 JENDL-2
1.354 | 1.5 0.315 1.0 GF = 1.315 JERDL -1
1.35 2 0.0l WAD = 0.48 t 0.080 BNL325(3)
1.354 0 0.5 *o0.31s 1.0 73HOXON
1.354 i 1.5 0.32 toi.0 0.24 & 0.03 74HOXDN
1.354 5.24 0.03 GGS = 478 60 BSHOCKENBURY
i.35 T2ZHOUKENBURY
2.35 1 1.5 0.01 1.0 GT = 1.01 JENDL-1
2.35 + 0.01 BNLI2513)
2.35 0 0.5 ¥ o.on 1.0 73MOXCON
2.35 1 1.8 tp-01) 1.0 T4HOXON
2.35 S9HOCKENBURY
2.35 72HOCKENBURY
3.4 1 1.5 0.20 L 1.0 D.084 + D.018 JENDL -2
3.4 1 1.5 0.092 1.0 6T = 1.092 JENDL -}
3.14 : 0.0 WWD =  0.17 +0.04 BNL32513)
3.4 0 0.5 " p.os? 1.0 73IMOXON
3.04 | 1.5 0.092 1.0 0.084 ¢ 0.018 T4HDXON
3.14 0.084 £ 0.0i8 Ges= N 114 69HOCKENBURY
3.14 TZHOCKENBURY
3.30 1 1.5 24.0 1.0 6.48 & 0.06 JENDL-2
3.3 1 1.5 0.92 1.0 GT = 1.82 JENDL -2
3.30 t 0.01 Wz 0.86 £ 0.]2 BNL32513)
3.30 ] 0.5 Pop.a9z 1.0 73HOXON
3.30 | 1.5 0.92 1.0 D.48 +5.06 74MOXON
3.30 6.48 £ 0.06 665 = 341 244 6IHOCKENBURY
3.30 T2HOCKENBURY
3.39) 72HOCKENBURY
4.59) T2ZHOCKENBURY
6.38 1 1.6 0.52 1.0 0.17 £ 0.04 JENDL -2
6.36 + 0.01 BNL325(31
§.36 F2HOCKENBURY
6.3 = 0.02 1 0.17 £ 0.04 77FROEHNER
5.47 I 1.5 15.7 {10 0.47 £ 0.10 JENDL-2
6.47 1 1.5 0.54 1.0 GT = 1.54 JENDL-1
5.47 t 0.01 WaD = 0.70 & D.20 BNL32513)
5.47 0 0.5 fog.54 1.0 73MOXON
6.47 1 1.5 0.54 1.0 0.35 £ 0.10 . 74MOXON
5.47 0.35 ¢ §.10 GGS = 1457 £43 GIHOCKENBURY
5.46 72HBCKENBURY
5.47 + 0.0l ! 0.47 £0.10 77FROEHNER
7.12 0 0.5 A 3,54 1.0 73MOXON
7.12 0.78 0.12 GGS = 285 £42 BIHOCKENBURY
7.1 TZHOCKENBURY
7.15 0 | L4 2.53 JENDL -2
7.15 o 1.0 74.0 2.5 GT = 76.5 JENDL-1
7.5t 0.02 o 1 50 t6 2.5 £ 0.4 Wi0:= 0.58 & 0.07 BNL325(31
7.15 0 1 74 2.5 73MOXON
7.1582 o ] 74 2.5 TAMOXON
6.97 23 GNO=  D.28 66G00D
7.15 H 74 70EHO
7.15  0.02 0 0 2.5 0.5 WoH = T4 : 8 7ZBEER *kk
7.15 £ 0.02 0 1 74 + 8 2.55 + 0.35 75FROEANER
7.15 = D.01 a i WoMz( T4 ) TIFROEHNER & &k
WWl = 2.53 £ D.42
7.53 ol 0.5 fF o 1.0 TIMOXAON
7.53 B9HOCKENBUR Y
7.52 7ZHOCKENBURY
7.57 D 2 TEr ] 2.9 JENDL -2
7.5 0 7.0 177.0 2.3 6T = 179.3 JENDL - i
7.55 & 0.02 0 2 Rzes £20 2.3 106 MG0=  2.5¢ t 0.23 BRNL 32503
7.55 ] 2 177 2.3 73MOXCN
7.545 i 2 177 2.3 T4MOXON
7.37 238 GNOz 2.7 666000
7.55 2 177 70CHD
7.54 1 0.02 0 2 2.3 £0.6 WM = 177 £16 12BEER
7.58 t 0.02 0 2 177 116 2.23 t 0.35 75FROEHNER
7.57 ¢ 0.0l 0 2 WEM (177 1 77FROEHNER
WH1 = 2.19 = 0.14
8.71 0 0.5 L 1.0 TIMOXON
8.71 0.65 ¢ 0.13 GGS = 198 138 BSHOCKENBURY
8.70 TZHOCKENBURY
B.75 0 2 6 2.20 JENDL-2
8.7¢ il 2.0 6.0 2.6 GT = 8.6 JENOL -1
B.73 0.2 o b4 " 7.5 125 2.6 0.8 WGO = 0.080 t 0.027 BNL 32513}
8.7 o z 3 2.6 73MOACN
8.745 a 2 B 2.6 T4HOKON
8.74 2 B 20CHD
8.74 = 0.20 b 2 2.6 :0.8 = 6 12 72BEER
8.75 = 0.02 0 ? 3 12 2.6 :0.8 T5FROEHNER
8.75 ¢ D.02 0 ? WMzE B ) TIFROEHNER
WWl = 2.20 + 0.30
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ENERGY L J NEUTRON WIDTH BAHMA WIOTH HAS HISCELLANEDUS REFERENCE

LHEV 3 LEV LEY ) {EV

5.94 1 1.5 6.22 (1.8 0.03 t 0.02 JENDL-2

9.81 1 1.5 0.2z 1.0 GT = i.22 JENDL -1

5.9] t 0.0Z 1 RWD = D.18 t 0.06 BNL325(31

5.93 1t 0.02 1 1.8 0.098 1.0 0.08 : 0.03 T4MOXON

§.50 BIHOLKENBURY

.83 : 0.02 1 WHC = 0.08 = 0.03 T28EER *EL

9.87 T2HUCKRENBURY

9.84 ¢ 0.06 | 0.08 t .07 77FROEHNER

13.17 1 1.5 0.47 { 1.0} 0.16 t 0.02 JENOL -2

0.2 1 1.5 0.613 1.0 GT = 1.613 JENDL - 1

10.20 t 0.03 1 WWD = 0.38 £ 0.10 BNL32S(3)

10.18 + 0.03 1 1.5 0.24 t 1.0 0.19 + .05 74M0X0ON

10.2 GESHOCKENBURY

10,18 + 0.03 ! WAC = 0.13 * 0.05 T2BEER

1G.1 TZHOCKENBURY

10.17 & 0.06 i .16 ¢ 0.02 TIFROEHNER

10,90 0.03 BNL32513)

10.9 T2HOCKENBURY

11.4 ¢ 0.03 . BNL325t 31

11-4 TZHOCKENBURY

it.8 r 0.03 BNL325031

11.8 TZHOCKENBURY

12.67 o] 4 [ 75 ) 1.75 JENDL-2

12 .54 o 2.0 75.0 1.7 GT = 76.7 JERDL -}

12.64 ¢ 0.03 ] 2 a0 10 1.7 +£0.4 WGdz= 0-B0 1t 0.09 BNL325031

12.64 o z 75 1.7 T3HCXON

12 .64 o 2 75 1.7 T4HONON

124 67.7 GNO 0.61 665000

12.6 BIHOCKENBURY

12.64 4 5 T0CHD

12.64 = 0.03 a 2 .7 0.4 W= 7S t 4 TZBEER

12.6 TZHOCKENBURY

17,67 t 0.03 0 z 75 r 4 1.72 1+ 0.75 7SFRDEHNER

12.67 t0.03 o 4 WOM =l 75 | 77FROERNER
WHl = 1.75 3 0.30

13.42 1 1.5 1.38 to1.a) 0.25 2 0.04 JENDL-2

13.43 1 0.03 I 1.5 D.525 to1.01 0.31 +0.08 TF4MOXON

13.43 : 0.03 1 WHC = D.31 & 0.08 TZHEER

13.3 TZHOCKENBLURY

13.42 1 0.D3 1 0.29 t0.04 TIFROEHNER

13.87 0] 2 r Bl ] 1.0 JENDL-2

13.83 [\ 2.0 6i.0 1.6 GT =z 62.6 JENOL -1

13.80 : 0.03 ] 4 F e t § 1.6 + 0.4 WGO = 0.65 t 0.04 BNL325031

13.53 o z 61 1.6 TINOKAN

13.63 o 2 61 1.6 T4AMOXON

13.3 5.6 GNO:  D.BS B6G00D

13.63 2 Bi 746CH0a

13.63 + 0.03 0 2 1.6 t 0.4 MGM = 6] 4 TZBEER

13.5 FZHOCKFNBURY

13.68 ¢ 0.05 i+ 2 Bl t 4 1.65 = 0.25 FSFROEHNER

13.87 + 0.03 0 2 WGH = [ B} i TIFROEHNER
WWl = 1.70 & 0.28

14.06 0 1 117 3.1 JENDL-2

14.02 o 1.0 17.0 3.1 GT = 20.1 JENDL- 1

14.02 + 0.03 e | "3 +3 3.1 10.8 WG = 0.11 = 0.03 BNL 325031

14.02 0 1 17 3.1 TINOXON

14.02 g 1 17 3. 74HDXDN

13.7 13.0 GNOz  O.1! 66GO0D

14.0 EIHQCKENBURY

14.02 ) 1 17 70CHD

14.02 % 0.03 o 1 3.1 :0.5 WoH= 17 t 4 TZBEER

13.8 TZHOCKENBURY

14.06 t 0.05 0 i 17 t 4 3.20 t 0.45 ISFROEHNER

14.06 : 0.03 g 1 WM 17 ) TIFROEHNER
Wil = 3 0.5

14.45 1 1.5 1.63 t 1.0 0.31 t 0.0% JENOL-2

14.45 1 1.5 1.5 1.0 Gl = 2.5 JENDL-!

14.45 1 0.04 1 WAl = 0.60 ¢t 0.60 BHL 325131

14,45 1 0.04 1 1.5 0.4 t 1.0 0.30 + D.08 T4MOXON

14.3 BIHOCKENBURY

14.45 = 0.04 1 , WWC= D.30 : 0.08 72BEER

14.3 72HOCKENBURY

14.45  + 0.04 1 G.31 +0.05 TIFROEHNER

15.44 1 1.5 0.56 ro1.00 g.18 t G6.03 JENDL -2

15.38 1 1-5 0.515 1.0 Gl - 1.515% JENDL -1

15.38 ¢ 0.04 1 WAD :  0.34 : 0.08 BNL3Z503)

15.38 = 0.04 1 1.5 0.2 Lo1.0 0.17 : 0.04 T4AKDXON

15.3 BIHOCKENBURY

15.38 + 0.04 1 MWL = 0.17 ¢ .04 72BEER

15.3 T2HDCKENBURY

15.44 1+ 004 1 0.8 2 .03 TIFROEHNER

15,12 1 1.5 0.28 [ 0.11 2 0.02 JENOL -2

15.72 1+ 0.04 | o1 0.02 TTFROEMNER

6.8} 0 1 817 1 2.3 JEMOL -2
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ENERGY L J NEUTRON WI1DTH GAMHA KIDTH WHE MISCELLANEQUS REFERENCE
IKEV | (EV ) (EV ) LEV ) '
16.7 0 1.0 817.0 2.2 5T = B19.2 JENDL-!
16.7) t 03.05 T 1 f800 +20 2.2 £0.4 WGz  4.64 & 0.15 BNL325131
16.70 Q 1 Bi7 2.2 73IMDXON
16-7 0 1 B14 2.2 T4MDXON
16.3 411 GND = 3.21 566000
16.7 BGHOCKENZURY
16.70 1 17 F0CHO
16.70 + 0.0% g’ 1 2.7 + 0.4 WGH = BI7 16 TZBEER
16.7 72HOCKENBURY
16.6! ¢ 0.10 0 1 817 116 2.07 :0.30 JSFROEHNER
i6.61 + 0.05 0 1 WoH =817 ) 7TFROEMNER
WAl= 2.3 t0.4
16.82 1 1.5 0.56 1-01 0.18 ¢ 0.03 JENDL -2
16.8 1 1-5 0.389 1.0 Gl = 1.389 JENDL-1
16.80  0.05 1 WDz 0.28 t 0.08 BNL 325131
16.80 + 0.05 1 1.5 0.16 1.0 3 G.14 1t (.04 T4MOXON
16.80 * 0.05 i WHC = 0.14 t D.04 2BEER
16.82 + 0.05 1 g.18 t0.03 77FRGEHNER
17.93 0 1 (7 4.1 JENDL-2
17.86 0 1.0 177.0 1.6 | GT = 178.6 JENDL-1
17.83 ¢ 0.05 0 1 f140 £10 1.6t 0.5 We0 = 1.05 : 0.08 BNL3ZS13)
17.86 ol I 179 1.6 73HOXON
17.86 a 1 177 1.6 T4MOXON
17.8 1M GND = 1.32 BBGOOD
17.8 BIHOCKENBURY
17.86 1 177 70CHO
17.86 1t G.05 0 1 1.6 = 0.5 Wot = 177 t B TIBEER
17.7 72ZHOCKENBURY
17.99 t 0.10 o] i 177 + 8 1.4 £0.4 75FROEHNER
17.93 £ 0.05 a 1 WoM =177 77FROEHNER
Wl = 4.1 + 0.7
18.97 1} 2 LBg ) g.78 JENDL -2
18.87 1} 2.0 85.0 0.9 GT = 69.9 JENDL-1
18.83 ¢+ 0.05 o 2 P ap +10 0.9 0.3 W0z 0.56 t 0.07 BNLI25(3)
18.87 0 H 69 0.9 73M0XON
18.87 0 z 55 0.9 T4K0XON
i8.3 18! ocNO=  1.34 666000
is.0 SIHOCKENSBURY
1B.87 4 69 70CHD
18.87 & 0.05 9] 2 0-9 t 6.3 WM = 69 £ 4 TZBEER
18.8 7ZHDCKENBURY
18.97 + G.I0 a H ] t 4 0.78 » 0.11 TSFROEHNER
18.97 : 0.06 Q 2 WGM =1 BY ) TIFROEHNER
Wil z Q.78 = 0.13
20.35 i 1.5 a.22 1.01 p.08 t 0.02 JENDL -2
20.25 1 1.5 0.z22 1.0 GT = 1.22 JENDL-1
20.2% : G.05 1 Wel = 0-18 1 0.06 BNL32513)
20.25 t 0.05 0 1.5 0.089 1.0 1 0.08 &+ 0.3 T4MOXON
204 BYHOCKENBURY
20.25 = 0.0% I WHC = 0.08 & 0.03 TZBEER
20.0 TZHOCKENBURY
20.35 = 0.08 i 9.09 = 0.02 TTFROEHNER
20.67 L 1.5 o 0.22 1.0 0.09 1 0.02 JENDL-2
20.5 ! 1.5 0.7282 1.0 GT = i-282 JENDL-1
20,50 * 0.05 1 WD = 0.72 t U.08 BNL3Z5(31
20.55 + 0.05 1 1.5 0.125 1.0 } D.11 +D.3 T4HOXON
20.55 + 0.05 1 WAC= D-il £ 0.03 72BEER
20.4 72HBCKENBURY
20.67 = 0.0 ! 0.08 = Q.02 77FROEBNER
21.41 i 1.5 1.63 1.0 ) 0.31 t0.i0 JENOL-2
21.35% 1 1.5 14.7 2.0 GT = 6.7 JENDL-1
21.35 = 0.05 0 WWD = [.76 t 0.40 BNL 32503
21.40 * 0.0S i 1.5 7.3 1.0 0.88 * 0.2 T4HOXON
21.40 & 0-08 0 WWC = 0.88 1 0.20 72BEER
21.3 72HOCKENBURY
21.47 ¢ Q.10 1 D.31 1 0.10 77FROEHNER
21.61 1 1.5 4,42 1.5 ) 0.56 t 0.19 JENDL -2
7161 £ 0.10 1 0.56 t 0.18 7IFROEANER
24.17 1 1.5 1.94 1.0 £.33 t 0.05 JENDL-2
24.12 1 1.5 2.57 1.0 Gt = 3.57 JENOL-1
24,12 1 0.05 1 Wil=  0.72 t 0.18 BNL3251 31
24.12 + 0.05 1 1.5 0.56 1.0 ) 6.38 1 0.09 F4MOXON
24.12 + 0.05 1 WWC = 0.38 : 0.09 TZBEER
26,17 t 0.07 1 0.33 1+ 0.05 TIFROEHNER
24 .62 0 1 {129 ] 1.4 JENDL -2
24.52 g 1.0 129.0 1.4 GT = 130.4 JENDL-1
24.62 + 0.06 [ 1 Rg7 +8 1.4 :0.3 WGG = 0.62 * 0.0S BNL32513)
24.62 a 1 129 i-4 TIMOXON
24.57 o i 129 1.4 TAHOXON
21.8 100 GO = D.B4 65G000
24.8 3.98 1.3 0G5 = 425 1120 EIHOCKENBURY
24.62 1 129 7OCHOQ
24.62 + 0.06 0 1 1.4 & 0.3 WoM = 129 110 72BEER
Z4.73 1 0.07 0 1 129 t10 1.41 t B.20 T5FROEHNER
24.52 1 0.07 sl 1 WoM =1129 7IFROEHNER
Wel = 1.4 1 0.2
25.28 i 1.5 1.0 1.0 1 0.25 : 0.0% JENDL -2
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ENERGY L J NEUTRON WIDTH GAMMA WIDTH WS HISCELLANEOUS REFERENCE
IXKEY ! (EV ) (EV ) LBV ) .
25.12 ¢ 0.06 1 WAD = 0.50 ¢ 0.12 8NL325(3 1
25.12 + 0.06 1 1.8 0.33 1.0 ) 0.25 : 0.08 74HOXON
25.12 t 0.05 1 WWC = 06.25 1 D.06 12BEER
25.78  0.07 ! 0.25 t D.OS TIFROEHNER
26.10 1 1.5 0.92 1.0} 0.24 t D.0§ JENDL -2
25.96 | 1.5 0.923 1.0 Gt = 1.923 JENDL -1
25.96 =« 0.06 1 WWO = 0.48 1t G.12 BNL3251 3
25.95 + 0.06 1 1.5 0.3 1.0 ) 0.24 = 0D.06 T4HOXDN
25.95 * 0.06 1 WC =  0.24 t 0.06 72BEER
26.10 £ 0.10 1 0.24 = 0.06 77F ROEHNER
26,58 1 1.5 0.56 1.0 1 0.18 * G.05 JENDL -2
26.45 1 1.5 0.563 1.0 GT = 1.563 JENOL- i
26.45 : 0.08 ! WWD = ©.36 1 0-10 BNL3Z5(3)
26.45 ¢+ 0.06 1 1.5 0.22 1.0 1 0.18 + 0.05 T4HOXON
26.45 1 0.06 1 WAC = 0.18 * 0.05 72BEER
26.58 t 0.07 1 0.i8 ¢t 0.05 TTFRAEHNER
27.22 1 1.5 0.57 1.0 0.20 ¢ D.05 JENDL -2
27.1 1 1.8 0.667 1.0 GF = 1.B67 JENDL - !
27.10 1 0.07 t : WAD =  0.40 t 0.10 BNL 325131
27.10 & 0.07 1 1.5 5.25 1.0 0.20 t 0.05 T4MOXON
27.10  + §.07 1 WHC = 0.20 & 0.05 72BEER
27.22 ¢ 0.07 1 0.20  0.05 7IFROEHNER
27.78 1 1.5 19.0 1.0 0.45  0.09 JENDL-2
27.55 1 1.5 4.0 1.0 6T = 5.0 JENDL -1
27.65 & 0.07 1 Wil = D.B) 1 0.20 BNL325031
27.85 1 1.5 0.67 1.0 74HBXON
27.6 1.74 £ 0.85% GGS = 164 80 GHOCKENBURY
27.65 = 0.07 1 WHC = 0.40 1t 0.10 T28EER
z27.78¢ = 0.08 1 .45 = 0.09 TIFROEHNER
28.15 1 1.5 2.33 1.0 i 0.35 * 0.13 JENDL-2
28.15 = 0.08 1 £.35 +0.13 TTIFROERNER
28.40 b 2 5 1.09 0.56 * 0.20 JENDL -2
28.21 0 2.0 3.0 3.0 6T = 6.0 JENOL -1
28.21 * 0.07 0 2 " 5.3 :5.0 3.0 1.0 HGJ= 0.038 : 0.030 BNL325i3)
268.21 0 2 3 3.0 73HOXON
28.21 n] 2 5 3.0 T4M0X0N
28.21 2 3 70CHO
28.21 + 0.07 1] 2 3.0 t | WG = 5 + 4 72BEER
28.35 z 0.07 1] 2 S t 4 2.2 t 0.8 T75FROEHKER
28.40 ¢ 0.08 0 2 0.56 t 0.20 WoM={ 5 ) 77FROEHNER
29.08 0 1 1408 ) 1.7 JENDL -2
29.11 0 1.6 408.0 z.4 GT = dii.4 JENTL -1
29.11 + 0.07 0 | f3i0 +20 24 0.4 WGO = 1.B2 x 0.12 BNL32503)
29.11 ] 1 409 2.4 73MOXON
29.11 0 1 4038 2.4 T4MOXON
28.2 236 ONG = 1.40 656000
29.0 B3HDCHENBURY
29.11 1 4039 70CHO
29.11 = 0.07 0 1 4t 0.4 WG = 409 £22 72BEER
29.3 £ 0.1 i 1 409 122 1.6 £0.3 7SFROEHNER
29.08 + G.0B 0 1 HWOH = [ 405 ) TIFROEHNER

HHI = 1.7 s 0.4
29.35 ] 1.5 3.0 1.5 0D.50 * 0.20 JENOL -2
29.35 £ 0.08 1 .50 = 0.20 T7FROEHNER
30.10 1 1.5 Q.28 1.0 1 0.1l  0.04 JENDL -2
30-10 =+ 0.08 1 0.1f + D.04 TIFROEHNER
30.64 0 2 t1s ) 2 JENDL -2
30.64 0 2.0 13.0 2.0 6T = i5.0 JENDL -1
30.64 t 0.08 0 2 Re £10 WGO=  0.11 t D.06 BNL325(3)
30.64 0 2 13 2.0 73MCXQN
n.64 ¢ 0.08 4] 2 15 t B 2.0 T4MAXON
0.2 423 GND 2.43 666000
30.8 EQHOCKENBURY
30 .64 2 13 TOCHO
30.64 + 0.08 0 H W= 15 t 8 12BEER
30.64 s 0.08 0 2 WO =t 15 ) TIFROEHNER
WM = Z % |

31.13 Q 1.0 788.0 2.0 GT = 790.0 JENOL -2
31.13 ] 1.0 788.0 2.0 G - 790.0 JENDL-1
31.13 Q | ‘788 2.0 7IHOXON
3i.13 + 0.08 0 1 788 126 2.0 1 T4HOXON
31.13 1 788 70CHD
31.13 £ Q.08 0 I WOM = 788 126 72BEER
31.83 .0 2.0 10.0 2.0 GT = 12.0 JENDL -2
31.83 0 2.0 16.9 2.0 Gl = 12.0 JENDL -1
31.83 = 0.08 0 2 f12.5 175 WoO = 0.070 t 0.042 BNL325(3)
31.83 o] 2 8 2.0 TIMOXON
31.83 : 0.08 0 ? 19 1B 2.0 74MOXON
31-.6 392 GNG = Z2.20 666000
g 6GHOCKENBURY
3!.83 2 8 I0CHO
31.83 = .08 0 2 WM : 10 1 B T2BEER
3z.7 o 2.0 220.0 z.0 Gt < 222.0 JENDL -2
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ENERGY L J NEUTRON WIDTH GAMMA WIDTH WHS "MISCELLANEOUS REFERENCE
IKEY ) LEV ) EV ) LEV 1
32.7 0 2.0 220.0 2.0 ’ CT = 222-0 JENOL -1
32.70 0.08 o 3 f28% 25 HGO = 1.47 ¢ O.14 BNL325( 33
32.70 0 z 220 7.0 73IHOXON
32.70  0.08 o z 220 110 oz T4MOXON
32.7 120 GNO - D66 6656000
32.70 2 220 70CH]
32.70 + 0.08 0 2 ’ WoM = 220 +10 T2BEER
33.68 0 1.0 58.0 2.8 Gl = 60.8 JENOL-2
33.68 0 1.0 58.0 2.8 BT = 60.8 JENDL-1
33.68 : 0.08 o 1 f 50 110 2.8 £0.5 WoO= 0.27 +D.05 BNL32513)
33.68 0 1 58 2.8 73MEXQN
33.68 0 i 58 2.8 TANOXON
33.8 123 GNO = D67 BEG00D
93.8 BYHOLKENBURY
33.68 1 58 70CHO
33.68 & 0.08 0 1 2.8 =+ 0.5 WGH = 5B £10 72BEER
33.68 t 0.08 0 1 WoM=z( 58 ) TTFROEHNER

HHl = 2.8 + 0.5
34.65 1t 0.1 1 1.5 [ 0.1} o100 EEL LI
34.65 1 0.10 1 . 72BEER
36.02  0.] 1 1.5 roa.1 ) t 1.0 74MOXON
3.02 ¢+ Q.10 [ 72BEER
37.13 0 2.0 133.0 3.0 GT = 136.8 JENDL -2
37.13 0 2.0 133.0 3.0 T = 136.0 JENDL -1
37.13  x 0.09 0 2 180 120 3.0 0.5 WG = 0.92 t 0.10 BNL3251(3)
37.13 o 2 133 ' 3.0 73IMEXON
37.13 0 2 133 3.0 T4HOXAN
3.0 294 GNO=  1.5% 566000
37.3 BIHOCKENBURY
37.13 2 133 F0CHD
37.13 : 0.09 0 ? 3.0 0.5 WGM = 133 12 723EER
37.13 + D.09 0 ? WoM=1i33 ) 77FROEHNER
WAl = 3.0 0.5

39.77 t 0.11 [ 72BEER
41.34 I 1.0 176.0 2.0 GT = 178.0 JENDL-2
41,34 0 1.0 176.0 z.0 6T = 178.0 JENDL-1
41.34 2 0,10 0 1 f1s0 120 W0z 0.74 & 0.10 BNL3IZEI3)
41.34 0 1 V76 2.0 73KOXON
41.34 0 i 176 t 2.0 74H0X%0ON
40.0 243 gDz 1.2% 56G000
41.3 BIHOCKENBURY
41.34 1 176 70CHO
41.34 1 0.10 0 1 WoM = 178 122 T2BEER
43.25 ol 2.0 10.0 2.0 GT = 12.0 JENDL-2
43.25 o 2.0 10.0 7.0 6T = 12.0 JENDL -1
43.25 t 0.1i flz.s s10.0 WoO=  0.0B0 : D.048 BNL32503)
43.25 0 2 10 2.0 73HOXCON
42.2 133 GNO=  0.65 666000
43.25 H 10 76CHO
43,75 + 0.11 0 2 WoM = 30 + 8 7ZBEER
43.61 0 2.0 30.0 2.0 5T = 32.0 JENDL-2
43.6 0 2.0 30.0 2.0 6T = 32.0 JENDL- 1
43.61 t 0.11 0 2 R37.5 2175 WG0= 0.18 * 0.08 BNL325(3]
43.60 a 2 30 2-0 TIMOXON
43.50 0 2 30 L 2.0 T4HOXON
43,61 2 30 J0CHD
43.61 £ 0.11 0 ? WGH = 30 114 72BEER
45.49 o 1.0 66.0 2.0 GI - 68.0 JENDL -2
45.49 0 1.0 £6.0 2.0 GT = €8.0 JENDL-1
45.49  t 0.11 0 1 ® 50 t 6 WG0 = 0.23 ¢ 0.03 BNL32513:
45.49 a 1 66 z.0 73MOXON
45.49 a 1 66 L 2.01 T4HOXON
44.0 169 GND=  0.80 66G0CD
45.49 1 B6 700HED
45,49 2 Q.11 0 | WOM= 66 t 8 72BEER
46.16 o 1.0 54.0 2.0 GT = 56.0 JENDL-2
45.16 0 1.0 54.0 2.0 GT = SE.0 JENDL -1
48,16 1+ 0.12 0 i R4g.s ¢t 6.0 Wol:z 0.13 =z 0.03 BNL3251 31
46.16 a 1 54 2.0 73IMOXON
46.16 ] 1 54 2.0 TEHOKON
46.1 BYHOCKENBURY
46.16 1 54 70CHO
46.16 t 0.12 0 1 WM = 54 18 72BEER
50.5] 0 1.0 133.0 2.0 6} = 135.0 JENDL -2
50.51 i 1.0 133.0 2.0 5T = 135.0 JENDL - )
50.51 & 0.12 0 i *i00 19 WG0=  0.45 & 0.04 BRL325(31
50.5! 0 1 133 2.0 F3INOXAON
56.51 o] ! 133 t 2.0 74HOXON
4B.4 83 GNI - 0.38 66C000
50.7 GIROCKENBURY
S0.51 1 133 TOCHO
50.51 & 0.12 o i WGH : 133 112 728EER
53.3 g z2.0 141.0 z.0 GI - 143.0 JENOL -2
53.3 0 2.0 1410 2.0 G - 143.0 JENDL -1
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ENERGY L J NEUTRON WIOTH GAMMA WIOTH HWS MTSCELLANEBUS REFERENCE
UKEV ) LEY ) (EV ) (Ev )
53.30 .13 o 2 "175 +13 WeG=  0.76 + 0.06 BNL3Z51 31
53.30 o 2 14] 2.0 73HOXON
£3.30 o 2 141 2.0 TAMQXON
53.30 H 141 70CHD
53.30 .13 ol ? WoH = 141 £10 T2BEER
54.81 0 1.0 189.0 2.0 5T =z 151.0 JENDL-2
54.81 0 1-0 189.0 2.0 GT = 191.0 JENDL -1
54 .81 14 0 1 P14z 114 Wob = D.61 * 0.06 BNL32513!
54.81 ] 1 189 2.0 73K0XCN
54 .81 0 1 189 1 2.0 T4MDXON
54.81 i 189 70CHE
54.8] 14 0 i WGM = 189 118 72BEER
565.49 0 2.0 119. 2.0 BT = i2i.0 JENDL -7
56.49 0 2.0 119. 2.0 Gt = 121.0 JENDL -1
56.49 14 o 2 Ri4g £13 Wod= 0.63 & 0.DB BNL32513)
56.49 o 2 119 2.0 73IMOXON
56.49 0 2 118 [ 2.0 74HOXCON
55.49 2 119 70CHA
56.49 14 ol z . WOM = 119 10 72BELR
58.16 0 1.0 178. 2.0 GT = 180.0 JENDL-2
58.16 0 1.0 178. 2.0 6T = 180.0 : JENDL -1
58.16 .15 0 I 133 1i5 Wol- 0.55 1 0.06 BNL32513)
68,16 0 I 178 2.0 TIMGAON
58.16 ! I 178 1 2.0 74MOXON
58.7 BIHOCKENBURY
58.16 i 178 70CHO
59.16 1S ol I WoM = 178 120 2BEER
64.07 D 2.0 54. 2.0 GT = 56.0 JENOL -2
64.07 0 2.0 54. 2.0 GT = 56.0 JENDL -1
§4.07 .16 il 2 f 68 t 5 WGG = 0.27 ¢ 0.02 BNL3I25(3)
£4.07 0 2 535 2.0 73HOXON
64.07 0 2 535 T 2.0 74HOXON
64.07 4 535 70CHD
£4.07 .16 o H WOM = 54 12 72BEER
85.87 0 2.0 1430. 2.0 GT = 1432.0 JENOL-2
£5.87 0 2.0 1430, 2.0 GT = 1432.0 JENDL -1
§5.87 16 0 2 f1790 +225 Wo0= 6.97 £ 0.09 BNL325(31
§5.87 a 2 1430 2.0 73MOXON
55.87 D 2 1430 1 2.0 74MOXON
65.87 H 1430 70CHT
£5.87 .16 i 2 WGM = 1430 +180 72BEER
68.77 0 2.0 1100 2.0 GT = L102.0 JENDL -2
£8.77 g 2.0 1100. 2.0 GT = 1102.0 JENDL -1
£8.77 a7 1} 2 Pias 1625 WGO = 5.24 t 2.38 BNL3I25(3)
£8.77 ] H 1100 2.0 73M0XON
58.77 a 2 1100 { z.01 74HOXON
£8.77 2 1100 70CHD
68.77 17 0 H WoM = 1100 500 72BEER
76.8 BIHOCKENBURY
89.5 BIHOCKENBURY
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* A denotes 2gT_

k% WW5 = anFY/F (eV), GT = T (eV)
WWD = 2grnrY/r (eV), GGS = oorY (beeV)
WGO = Zan(O) eV}, WGM = gl (eV)
WWI = gI‘Y (eV), WWC = rnrY/P (eV)
ano = 1% (eV)

&k 1) ng reported in 72 Beer and 77 Frthner should probably be read as
T .
n

2) gPY reported in 77 Frdhner should probably be read as FY.

3) anylf reported in 72 Beer should probably be read as anFY/F.

References
66Good : Ref.({53)
69Hockenbury: Ref.(23)
70Cho : ﬁef.(25)
72Beer : Ref.(50)

72Hockenbury: Ref.(54)

73Moxon : Ref.(51)
7 4Moxon : Ref.(3)
75Frohner : Ref.(52)
77Frhner : Ref, (22)
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Table 9 Resonance parameters of 62Ni

ENERGY L J NEUTRON WIDTH & GRAMA WIDTH * WHsE MiSCELLANEDLS % % REFERENCE
LKEY ] [EY 1 FEY ) [EY ¥
2-34 BEOHDCKENBURY
6.6 o 0.5 2026 2.375 | JENDL-2
4.6 0 0.5 1820-.0 2.3 GT = 1B22.31 JENDL -t
4.6 o 0.5 1700.0 2.14 GT = 17021 ENDF-B-4
¢.54 £ 0.05 o 0.5 #1600 £160 0.76 :0.12 W= 23.75 ¢t 2.29 BNL325131
4.599 0 2075 2.31 73MOXON
4,599 0 0.5 2075 2.31 TAHDXON
5.0 ] 67 =110000 ) B6FARRELL
CNO=1130.0 )
4.8 11300 1 0.7 = 0.12 - | 6SHOCKENBURY
&.54 1 0.05 - ] 1340 +90 GNO = 19.89 t 1.34 7T1GARG
8.9l 1 0.5 0.083 1.0 o7 = 1.089 JENDL-2
8.3l 1 0.5 0.089 1.0 ST = 1.089 JENOL-1
8.91 0.t ! 0.5 0.089 i 1.0 0.082 : 0.016 T4MOXON
8.91 2 0.10 b0 0.082 ¢ 0.0I6 7SBEER
9.42 i 0.5 D.3i5 1.0 T = 1.315 JENDL-2
9.42 i 0.5 D.315 1.0, G o= 1.315 JENDL -]
5.42 1 0.1 i 0.5 0.32 1.0 D.24 .t 0.04 T4HOXON
4.42 £ 0,18 PO 0.24 & D.04 7SBEER
17.69 i 0.5 0.5 1.0 Gr = 1.5 JENGL -2
17.89 1 0.5 0.1 1.0 6T = 1.013 - JENDL-1
17.89 & 0.07 1 0.5 0.15 [ 1.0 0.3 = 0.03 74MOXON
17.69 ¢ 0.07 b0 D3 ¢ 0.03 7SBEER
24.45 1 0.5 0.205 1.0 GT = 1.205 JENDL -2
24.45 1 0.5 0.205 1.0 GT = 1.205 JENOL -1
24.46 1 Q.11 1 0.5 0.21 1.0 0.17 = 0.03 T4AMOXON
24.46 t G.11 B D 0.17 1 0.03 ISBEER
28.22 I 0.5 0.351 1.0 GT = 1.351 JENDL-2
28.22 I 0.5 0.351 1.0 Gl = 1.351 JENDL- 1
28.22 =+ 0.14 i 0.5 - 0.35 ¢ 1.0 0.26 £ 0.04 T4HOXDN
28.22 + 0.14 oo 0.26 + 0.04 TSBEER
29.28 ! 0.5 1.0 1.0 T = 2.0 JENDL-2
29.29 1 6.5 1.0 1.0 6T = 2.0 JENDL-1
29.29 : 0.14 1 0.5 1.0 1.0 0.50  0.07 T4HDXON
29.29 £ 0.14 ) 0.50 % 0.07 ' TSBEER
34.28 1 0.5 0.563 1.0 CT = 1.563% JENDL-2
34.28 1 0.5 0.563 1. 6T = 1.563 JENDL-1
34.28 :0.18 - 1 0.5 D.56 U 1.0 0.3 + 0.06 T4MOXON
34.28 t 0.18 ] 0.35 : 0.08 75BEER
38.04 1 0.5 3.35 1.0 GT = 4.35 JENDL -2
38.04 i 0.5 3.35 1.0 GT = 4.35 JENDL-1
38.04 1t 0.20 | 0.5 3.35 1.0t 8.77 £ 0.1) 74MDXON
38.04 1 0.20 PO D.77 ¢ 0.11 7SBEER
40.3 0.5 0.135 1.0 6T = 1.13% JENDL -2
40.3 t 0.5 8.138 1.0 GT = 1.136 JENDL-1
40.3 = 0.3 PG 0.12 1 0.03 7SBEER
41.0 1 0.5 0.235 1.0 GT = 1.235 JENDL -2
41.0 1 0.5 0.235 1.0 GT = 1.235 JENDL- 1
41.0 £ 0.3 b0 .19 & U.04 | 75BEER
12.87 [i] 0.5 340.0 U.36 GT = 240.36 JENDL -2
42.87 0 0.5 340.0 0.36 GT = 340.38 JENDL -1
38.5 0 0.5 250.0 2.14 GT = 252.14 ENDF-8-4
42.87 = 0.01 a 0-5 340 £10 WoH=  1.64 : 0.05 BNL325(3)
42.872 0 340 2.0 73MOXON
42.87 0 0.5 340 0.36 T4HOXON
42.5 0 GT =t31000 ) 5EFARRELL
GGzt 4.8
42.87 ¢ O.14 0 340 15 0.36 * 0.07 7SBEER
11.8 1 0.5 0.515 1.0 GT = 1.515 JENCL -2
4.8 w0 0.5 0.515 1.0 BT = 1.515 JENCL -1
4.8 2 0.3 b o g.3¢ t 0.07 7SBEER
53.1 1 6.5 0.176 1.0 6T = 1.176 JENDL-2
53.1 1 3.5 0.176 1.0 , GT = 1.7 JENDL -1
53.1 £ 0.3 boQ 0.15 1 0.05 75BEER
56.61 i 0.5 56.0 0.28 oT = 56.28 JENDL -2
56.91 i 0.5 55.0 0.28 Gt - 56.28 JENDL - §
53.8 0 0.5 100.0 2.14 Gl - 107.14 ENDF-B- 4
S6.91 1 0.02 [ 55 £ 4 WGl= 2.5 BNL 32503
56.5 0 6T =200 ) B6FRRRELL
. BNO=! 0.3
56.51 t 0.18 PO R 56 £]7 E op.28 o+ Q.11 0.28 £ 8.0? TEBEER
63.1 1 0.5 0.37 1.0 Gl = 177 JENSL-2
831 1 0.5 3.37 1.0 6T = 1.37 JENOL -1
§3.1 t 0.4 PO 0.27 1 0.07 75BLER
a0 i 0.5 0-887 1.0 GT = 1.887 JENDL -2
74.0 1 0.5 0.887 1.0 GT = 1.887 JENDL - 1
4.0 * 2 0.5 oo Q.47 : 0.09 TSBEER
7.2 o C.5 7.0 2.0 Gl = 72.0 JERDL -2
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ENERGY L J NEUTRON WIDTH GAMMA WIDTH HHE MISCELLANEOUS REFERENCE
LKEY LEY ) [EY ) [EY 1
77.23 0 0.5 70.0 2.0 GT oz 72.0 JENDL-1
16.0 1 0.5 175.0 a.6 GT = 175.8 ENOF-B-4
77.23 t 0.03 0 0.5 " 70 + 7 WoH=  0.25 : 0.03 BNL325031
T7.23 8] 70 2.0 T3IH0OXON
7.2 £ 0.3 0 0.5 70 +30 (2.0 74HDXCN
77.2 = 0.3 0 m 130 7SBEER
7B.4 1 0.5 48.0 0.14 GT = 4B.14 JENDL-2
78.42 i 0.5 48.0 0.14 GT = 4B.14 JENDL- |
78.42 ¢ 0.04 [ P 48 i WGl z 1.4 BNLI2SI(3)
8.4 ot 0.3 Poo D.14 + 0.04 75BEER
8%.3 2 0.35 i 250 1120 ONG= 2.64 1t 0.40 TIGARG
93.4 ! 0.5 1.22 1.0 6T = 2.22 JENDL -2
33.4 1 U.5 1.22 1.5 or = 2.22 JENOL-1
33.4 : 0.8 PG 0.55 * 0.12 75BEER
94.7 0 0.5 2500.0 0.56 GT = 2500.56 JENDL -2
94.7 0 0.5 2500.0 0.56 GY - 2500.56 JENDL-1
93.5 0 0.5 2250.0 2.4 GI = 2252.] ENDF-B-4
94.7 t 0.02 0 0.5 2500 1100 ' WoH= 8.12 ¢ 0.33 BNL3251 3
54.74 0 2500 2.0 73HOXON
84.74 0 0.5 2440 Q.56 TAHOX0ON
33.5 0 GF = 2250 BEFARRELL
oGNO = 7.483
85.5 + 0.40 o 1620 2400 GNO=  5.28 = 1.3l 71GARS
94.7 & 0.4 0 2500 +100 0.5 1 0.13 7SBEER
103.3 1 1.5 1.0 GT = 2.86 JENDL-2
103.3 1 1.5 6 1.0 6T = 2.86 JENDL -1
103.3 ¢ 0.8 PO 1.30 2 0.22 7SBEER
105.6 0 0.5 4600.0 1.4 GT = 4601.4 JENDL-2
105.6 0 0.5 4600.0 1.4 GT = 4601 .4 JENDL-1
104.7 0 0.5 3700.0 2.14 6T = 3702.1 ENOF-B-4
105.85 1+ 0.03 0 0.5 A4600 +200 WGH= 14.15 1 0.82 BNL 3250133
105 .65 0 4600 2.0 73H0XON
105.6 0 0.5 4600 1.4 74M0X0ON
104.5 0 CT = 4500 GEFARRELL
GNO= 14.083
104.5 £ 0.5 0 3850 GNO = 11.90 71GARG
105.5 ¢+ 0.4 ] 4600 1200 1.40 ¢ G.31 75BEER
112.0 1 0.5 4.25 1.0 GT =  5.26 JENDL-2
112.0 1 8.5 4.26 1.0 GT = 5.26 JENBL -1
1z.o £0.8 - p O 0.8] +0.20 7SBEER
11B.5 1 1.5 3.17 1.0 GT = 4.17 JENOL -2
118.5 i 1.5 - 3.17 1.0 Gl = 4.7 JENDL - 1§
118.5 & 1.1 PO 1.52 +0.33 TSBEER
137.4 1 0.5 127.0 1.8 GT = 128.8 JENDL-2
137.4 | 0.5 113.0 1.8 Gt = 114.8 JENOL -1
137.5 I 0.5 113.8 0.6 GT = 113.6 ENDF-B-4
137.5 " f1z7 BNL325131
138.74 b 0 0.5 113 1.0 73IMOXON
137.5 PO flz6.5  13.5 BEFARRELL
137.4 t .4 0 1.77 t D.44 75BEER
145.0 1 1.5 309-0 1.55 GT = 310.5% JENDL-2
[145.0 1 1.5 3058-0 1.5% GT = 310.5%6 JENDL -1
145.0 * 1.5 0 3.09 ¢ 0.82 TS5BEER
149.3 [ 0.5 140.0 2.0 GT = 142.0 JENDL -2
148.3 ) 0.5 140.9 2.0 GT = 142.0 JENDL- ]
148.5 0 0.5 200.0 Z.14 GT = 202.14 ENDF-B-4
149.3 £ 0.1 i g.5  “Plao +20 WeH= 0.3 ot 0.05 BNL32503)
149.3 D 140 2.0 TIMOXON
149.3 o 0.5 140 ( 2.0t T4HOXON
148.5 o] GT - 200 EEFARRELL
GNO=  0.533
148.5 £ 0.8 1] 200 NO= 0.53 71GARG
148.3 0.7 140 £10 7SBEER
160.% i 1.5 21.9 1.45 GT = 23-35 JENDL-2
t60.5 H 1.8 15.1 1.45 y GT = 16.55 JENDL -1
160.5 t .8 P 0 2.72 1t 0.B0 TSBEER
188.2 D 0.5 90.0 2.0 GT = 92.0 JENDL -2
188.2 a 0.5 90.0 2.0 GT = 92.0 JENDL-1
188.2 t 0.2 v} Rgy - +20 WGH = a.21 & 0.0% BNL 3203
188.2 0 a0 2.0 73HOX0N
188.2 0 0.5 90 { 2.0 T4MOXQON
ian.2 + 0.9 o] 90 1 T5BEER
190.74 H 0.5 125.0 1.0 GT = 12B.0 JENDOL-2
190.74 1 0.5 125.0 1.0 Gl = 126.0 JENDL-1
189.5 1 0.5 125.6 0.6 GT = 125.6 ENDF-6-4
190.74 b0 0.5 125 1.0 73MOXON
i89.5 ] F137.5  212.5 &5FRRRELL
714.7 0 0.5 190.0 2.0 GT = 192.0 JENOL -2
214.7 0 0.5 190.0 2.0 Gl = 192.0 JENDL -1
7147 2 0.2 0 0.5 flas - ezo WGH =  D.41 t 0.04 BNL325131
214.7 o] 190 2-0 F3IMOXON
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ENERGY L J NEUTRON WIDTH GRMAR WIDTH HHS K1SCELLANEOUS REFERENCE
[REY ) [EV ) [EV ) (E¥Y 3}
214.7 Q ¢.5 190 { 2.01 F4HOXON
214.7  x 1.1 0 190 $130 THBEER
217.74 1 0.5 175.0 1.0 GF = 176.0 JENDL-Z
217.74 1 0.5 175.0 1.0 GT = 176.6 JENDL-1
216.5 1 g.5 175.0 0.6 GT = 1753.b ENDF -B-4
217,74 0 0.5 175 1.0 TIRDXON
216.5 0 Pyag.5  £15.5 GEFRRRELL
229.5 0 0.5 §180.0 2.0 GT = 6182.0 JENDL -2
229.5 0 0.5 §180.0 2.0 GT = 6182.0 JENDL- |
230.2 0 0.5 7250.0 2.14 GT = 7252.1 ENDF-B-4
229.5 + 0.04 0 0.5 R5es0 t80 WoH= 13.05 + 0.17 BNL 32513}
229.5 0 5180 2.0 73IMOXON
229.5 D 0.5 5180 o200 74MOXON
229.5 0 GF = 7250 G5FARRELL
GNO = 15.761
229.5 £ 1.2 ] §180 =160 TSBEER
243.23 ] 0.5 7800 2.0 CT = 782.0 JENOL-2
243.23 i 0.5 780.0 2.0 GT = 782.0 JENDL -3
243.0 o 0.5 1250.¢ 2.1 GT = 1252.1 ENOF -B-4
742.2  + 0.08 0 0.5 "780 40 WiH= 1.58 1 0.08 BNL325i3)
243.23 0 780 2.0 73IMOXON
243.2 v} 0.5 730 i 2.0 T4HOXON
242.2 8] GT = 750 G6EFARRELL
GO = 1.591
243.2  t 1.3 0 780 150 75BEER
260.74 1 0.5 105.0 1.0 6T = 106.0 JENDL-2
260.74 1 0.5 105.0 1.0 GT = 106.0 JENDL - |
258.5 1 0.5 105.0 0.6 GT = i05.6 ENDF-B-4
258.5 - fli3 BNL 325031
260.74 ol 0.5 105 1.0 73MOXON
259.5 0 flizs 2 7.8 E6FARRELL
273.74 i Q.5 3159.0 1.0 GT = 3I1&.0 JENDL-2
273.74 i 0.5 315.0 1.0 GT = 316.0 JENOL -1
273.1 i 0.5 315-0 0.8 6T - 315.6 ENDF-B8-4
272.5 . f333 BNL 325t 3)
273.74 0 0.5 315 1.0 7IHOXON
272.5 0 Fazz.s  el7.8 66FARRELL
281.1 o] 0.5 4800.0 2.0 ot = a802.0 JENOL-2
281-1 0 0.5 4800.0 2.0 67 - 4802.0 JERDL- 1
2682.1 il 0.5 5200.0 2.14 GT = 5202.1 ENDF-B-4
280.5 0 0.5  "4800 +200 WiH= 9.06 = 0.38 BNL32513)
281.1 0 4890 2.0 73HOX0N
281.1 a 0.5 4800 t 2.0 FAMDAON
780.5 0 GT = 5500 B6FARRELL
GNO = 10.811
281.1 ¢ 1.B a 4800 1400 7SBEER
287.24 0 0.5 1500.0 2.0 6T = 1502.0 JENDL-2
287.24 Q 0.5 15000 2.0 GT = 1502.0 JENDL-1
2864 ] 0.5 1500.0 2.4 GT = 1502.1 ENDF-B-4
286.0 ] 0.5 1500 500 WoH= 2.81 t D.93 BNL3250 )
287.24 i 1500 2.0 73MOXON
287.0 0 0.5 1250 (2.0 74HOXON
286.0 i} GT = 1500 BEFARRELL
GO = 2.950
(288.0 1 a (1000 TS5BEER
296.24 i 0.5 150.0 1.0 G = 191.0 JENDL-2
296.24 i 0-s 190.0 1.0 6T = 181.0 JENDL -1
297.0 1 0.5 190.0 0.6 GT = 190.6 ENOF-B-4
297.0 = f200 BNL 325131
298.24 a 0.5 1580 1.0 TINOXON
297.0 a F200 10 B6FARRELL
300.74 | 0.5 410.0 1.0 GT = 471.0 JENDL -2
300.74 1 0.5 470.0 .0 GT = 471.0 JEWOL-1
299.5 1 0.5 470.0 0.6 GT = 470.6 ENDF-8-4
299.5 . f500 BNL325131
300.74 [ 0.5 470 1-0 T3MOXIN
295.5 3 fags 25 E6FARRELL
305 .24 0 0.5 800.0 2.0 sT - 802.0 JENDL-2
305.24 0 0.5 800-0 2.0 Gl - 802.0 JENDL-1
304.5 0 0.5 10000 2.14 5T = 1002.1 ENDF-5-4
304 .0 ] 0.5 "800 WGH = | .45 BNL32503)
305.24 0 800 2.0 73IMOXON
305.24 0 0.5 800 120 74MOXON
304.0 0 5T = BOO S6FARRELL
GO = |.531
316.74 1 0.5 225.0 1.0 5T : 226.0 - JENOL -2
J16.74 1 Q.5 225.0 1.0 GT = 226.0 JENDL -1
314.8 I 0.5 225.0 5.6 Gl = 225.6 ENDF-B-4
315.5 . F238 BNL325¢3 1
316.74 0 0.5 225 i.0 73MOXON
315.5 0 R237.5  12.5 BEFARRELL
320.24 1 0.5 356.0 V.0 Gt - 357.0 JENDL -2
320.24 1 Q.5 356.0 1-0 GT - 357.0 JENDL -1
1195 i 0.5 356.0 0.6 G = 356.6 ENDF-B-4
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ENERGY L J NEUTRON WIOTH GAMMA WIOTH WHS M]SCELLANEQUS REFERENCE
IKEY (EY ] (EY 1 {EY 2
319.0 - F375 ’ BNL32503)
320.24 0 0.5 358 1.0 TIMOXON
315.0 o f37s 119 BEFARRELL
324.24 1 0.5 S60.0 1.0 GT = 561.0 JENDL-2
324.24 1 0.5 S60.0 1.0 GT = S61.0 JENDL-1
323.4 1 6.5 S60.0 a.6 GT = BBG.6 ENDF-B-4
323.0 = PsE0 BNL32St 3]
324.24 0 0.5 580 1.0 73MOXON
323.0 0 "500 +40 §5FRRRELL
328.24 0 0.5 550Q0.0 2.0 GT - 5B802.0 JENDL-2
328.24 0 0.5 5500.0 2.0 GT = S502.8 JENDL-§
328.0 0 0.5 5500.0 2.14 oT = 5502.1 ENDF-B-4
327.0 [ 0.5 F5500 WiH=  9.62 BNL325(3)
378.24 o 5500 z.0 73HOX0N
328.24 0 0.5 5500 i 2.01 TAMOXON
327.0 | GT - 5500 BEFARRELL
GhNO=  10.186
345 .44 0 0.5 500.0 2.0 GT = 7802.0 JENDL-2
345,44 0 0.5 7500.0 210 6T = 7502.0 JENDL-1
345.0 ] 0.5 7500.0 2.14 GT = 7502-1 ENDF-B-4
344.2 0 0.5 A 500 WOH= 12.78 BNL 325131
345 .44 0 7500 2.0 TIMOXON
345,44 1] 0.5. 7500 ( 2.0 1 TAMOXON
344.2 a . 6T = 7500 G6FRARRELL
ONO = 13.578
353.24 1 0.5 267.0 1.0 57 = 268.0 JENDL -2
353.24 1 0.5 267.0 1.0 BT = 268.0 JENDL -1
352.5 I 0.5 267.0 0.6 6T = 267.6 ENDF-B-4
352.0 n fzrg BNL 325131
353.24 o 0.5 267 1. TIMOXON
352.0 o F278.5  z11.5 BE6FARRELL
357,44 0 0.5 20600.0 2.0 GT = 2002.0 JENDL-2
357.44 i 0.5 2000.0 2.0 6T = 2002.0 JENDL -1
357.7 i 0.5 2600-0 2.4 GT = 2002.1 ENDF-B-4
356.2 0 0.5 ®2000 MoH=  3.35 BNL32503)
357.44 o 2000 2.0 73MOXO0N
357.44 0 0.5 2000 1 2.0 : T4MOXON
356.2 0 GT = 2000 BBFRARRELL
GNO = 3.567
365.27 t 0.5 187.0 1.0 GT = 186.0 JENDL-Z2
365.27 1 0.5 187.0 1.0 o7 = 188.0 JENDL- |
364.7 1 0.5 187.0 0.6 6T = 187.6 ENDF-8-4
384.0 - flaq BNL32563]
365.2¢ hil 0.5 187 1.0 I3HOXCN
354.0 0 "193.5 t 6.5 EBFARRELL
375.74 o 0.5 250.0 2.0 61 = 252.0 JENOL-2
375.74 it} g.s 250.0 2.0 GT = 252.0 JENDL-1
375.5 a 0.5 250.0 2-14 0T = 282.14 ENDF -B-4
374.5 5 0.5 250 WoH=  0.41 BNL325¢ 31
375.74 ] 250 2.0 73HDXON
375.74 0 0.5 250 L 2.0 T4H0OX0ON
374.5 a GT = 250 E6FARRELL
GNO = 0.438
383.74 0 0.5 1250.0 2.0 57 = 1252.0 JENDL -2
383.74 2] 0.5 1250.0 2.0 GT = 1252.0 JENDL-1
383.5 a 0.8 1150.0 2.14 GT = 1182.1 ENOF -B-4
362.5 0 0.5 1250 WoH = 2.02 BNL32503)
383.74 o] 1280 z.0 T3MOXON
383.74 D 0.5 1250 2.8 74MDXON
382.5 0 5T = 1250 §BFARRELL
GNO = Z2.161
38G.74 0 0.5 4500.0 2.0 GT = 4502.0 JENDL-2
389.74 0 0.5 4500.0 2.0 Gl = 4502.0 JENDL -
388.5 0 0.5 4500.0 2.14 GV = 450%.1 ENDF-B-4
398.5 0 0.5 74500 WoH = 7.22 BNL32513)
389.74 0 4500 2.0 73M0X0N
389.74 0 0.5 4500 ( 2.0 T4HOXON
388.5 0 GT = 4500 BEFARRELL
GNO=  7.726
402 .44 0 0.5 1500.0 2.0 o7 = 1502.0 JENDL-2
402 .44 i 6.5 1500.0 2.0 Gt = 1502.0 JENDL -1
402.2 0 6.5 17500 2.14 6T = 17521 ENDF -B-4
a01.5 0 .5 Miso0 WoH = 2.37 BNL325(31
40244 0 1500 2.0 73MOXON
402 .44 0 0.5 1500 1 2.0 T4HOXON
401 .2 0 GT = 1500 G6EFARRELL
GNO = 2.540
404 .54 1 0.5 435.0 1.0 GT = 436.0 JENDQL-2
404.5 t 0.5 392.0 1.0 GT = 3983.0 JENDL-!
03.8 ] 0.5 404.0 0.6 GT = 404.5 ENDF-B-4
403.3 - 392 BNL3251 31
404.54 0 0.5 4035 1.0 7IHOXON
103.3 bl "407.8  127.5 BGFARRELL
§71.54 1 0.5 800.0 1.0 5T : BOI.0 JENDL -2
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ENERGY L J NEUTRON WIGTH GAMMA WI0TH WHS - MISCELLAKEDOUS REFERENCE
(KEY 3 [EV } [EY ) i a
421-54 1 0.5 800.0 1.0 GT = 801.0 JENDL -1
470.7 1 D.% 800.0 0.5 GT = BOO.B ENDF -B-4
420.3 " 813 BN 325131
421-54 o] G.5 800 1.0 TIMOXON
420.3 0 813 13 66FARRELL
424 .24 1] 0.5 1508.0 Z.0 ot = 1502.0 JENDL -2
424.24 8] 0.5 1500.0 Z2.0 GT = 1802.0 JENDL-]
423.5 0 0.5 1503.0 Z.14 GT = 1502.1 ENDF -B-4
423.0 a 0.5 f 1500 WoH=z  2.3] BNL 325031
d24.24 0 1500 Z2-0 T3MOX0ON
424.24 g Q.S 1500 t 2.0 14 T4HOXON
423.0 ] GI = 1500 BEFARRELL
GOz 2.4B3
434.24 0 0.5 6500.0 2.0 5T = B502.0 JENOL-2
£34.24 [ 0.5 6500.0 2.0 GT = 6502.0 JENDL -1
434.7 ] 0.5 £500.0 2.14 Gl = BS02.0 ENDF-6-4
433.5 ] 0.5 F6500 WoH =  5.88 BNL32513)
434.24 ] 6500 2.0 73HDXCN
434,724 1] 0.5 6500 [ 2.01 TAH0OXCN
433.0 Q ' Gt = 6500 BEFARRELL
ONO = 10.650
445,24 0 0.5 350.0 2.0 6T = 352.0 JENDL-2
445.24 1} Q.5 350.0 2.0 GY = 352.0 JENDOL-1
445.0 g 0-5 350.0 2.14 GT = 352.14 ENOF-B-4
444.0 a 0.5 350 WoH=  0.53 BNL 325131
445.24 i 350 2.0 T3MOXDN
445.74 0 0.5 350 oz 74MOXON
444.0 ] Gf = 350 BEFARRELL
Ga = 0.587
447.74 1 0.5 150.0 1.0 GT = 1581.0 JENOL -2
14774 ! 0.5 150.0 1.0 GT = 151.0 JENDL -1
446.5 1 Q0.5 350.0 Q.8 GT = 350.6 ENOF-8-4
447.74 o 0.5 S 1.0 73MONON
446.5 0 66FARRELL
451 .04 1 Q.5 248.0 1.0 61 = 248.0 JENDL-2
451 .04 1 0.5 248.0 1.0 o1 = 249.0 JENDL-1
449.8 . R250 BNL32503)
45] .04 0 a.5 248 .0 T3IMOXON
4£9.8 0 Rzag s | BEFARRELL
451,24 | 0.5 231.0 1.8 GT. = 232.0 JENDL -2
451 .24 1 0.5 231 .0 1.0 GT = 232.0 JENDL -1
451.2 | 0.5 606-0 0.6 GT = 800.6 ENOF-B-4
450.0 . P238 BNL 325t 3)
451 .24 i 0.5 231 1.0 T3MOXON
450.0 ¥ F235.5 : 4.5 EEFARRELL
459.24 0 D.§ 500.0 2.0 GT = 502.0 JENOL-2
459.24 0 0.5 500.0 2.0 GT = 502.0 JENOL - |
458.9 o 0.5 500.0 2.54 GT = S02-14 EnMDF-5-4
458.0 0 0.5 fAs0g WiH=  D.74 BNL32513)
455.24 0 500 2.0 TIHOXON
459.24 0 0.5 S00 T2.00) T4MOXDN
§58.0 0 GT = 500 EEFRRRELL
GhO=  0.B0O
463 .04 1 0.t 540.0 1-0 T - S41.0 JENCL-2
463 .04 1 0.5 540.0 1.0 GT = 541.0 JENDL -1
162 .52 1 0.5 540.0 0.8 G7 - 540.6 ENDF -B-4
461 .2 * Res0 BNL 32513
463.04 a 0.5 540 1.0 TIMOXQAN
461.8 0 550 t10 BEFARRELL
476.24 0 0.5 1500.0 2.0 6T = 1502.0 JENOL-2
476.24 i 0-5 1500.0 2.0 G = 1502.0 JENOL -1
475.5 0 0.5 1500.0 2.14 GT = 1§02.% ENDF-6-4
475.0 o 0.5 1500 Wori=  Z.18 BNL32503)
476.24 0 1500 2.0 73MOXON
476.24 0 0.5 1500 2.0 T4M0X0N
475.0 ] GT = 1500 E6FARRELL
GNG = Z2.363
481.24 1 a.s 318.0 i.0 GT = 3i9.0 JENDL -2
481.24¢ 1 D.5 318.0 1.0 GT = 319.0 JENDL-1
481.2 1 0.5 318.0 0.6 GT = 318.6 ENDF-8-4
4B0.0 . "324 BNL325031
481 .24 Q 0.5 318 1.0 TIHNOXON
480.0 1} P339 £21 56FARRELL
489.74 g 0.5 4000.0 2.0 GT = 4002.0 JENDL -2
459.74 4] 0.8 4006 .0 2.0 CT = 4002.Q JEKDL -]
488.5 ] 0.8 4000.9 2.-14 GT = a002.1 ENDF -B-4
488.5 o 0.5 fs000 HGH =  5.72 BNL 325131
469.74 0 4000 2.0 73IMOXBN
489,74 o 0.5 4000 i 2.0 74MDXON
4B3.5 1] Gl = 4000 65FARRELL
GND:  6.228
494.24 [ 0.5 890.0 1.0 Gl = B891.0 SENDL -2
494 .24 1 G.5 A90.0 1.0 GT - B9I1.0 JENDOL -}
497.5 H ¢.5 895.0 0.6 Gi - 890.R ENNDE B 4
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i ENERGY L J NEUTRON WIDTH GAMMA WiOTH WHS MISCELLANEQUS REFERENCE
| IKEY 1 1 (EY (EY )
| 4935 ; 0.5 "934 WGz - 2.8 BRLIZ503)
| 494.24 3 0.5 B30 1.0 F3M0XON
i493.5 0 0.5 f 0} ]| 66FARRELL
I
L498.724 ] 0.5 1500.0 2.0 GT =-1502.0 JENOL -2
| 493.24 a 0.5 15000, 2.0 GT = 1502.0 JENODL -1
| 493.2 a 0.5 1500.0 2-14 GT = 1502.1 ENDF -B-4
b o4s8.0 n 0.5 fiso0 WoH=  2.13 BNL32503)
499.24 ol iS00 2.0 7IMOXCN
439.24 0 .S 1500 120 74MOXON
496.0 o 5T = 1500 66FARRELL
oNO = 2.317
509.74 at 0.5 500.0 2.0 6T = 502.0 JEKDL-2
57974 o 0.5 500.0 2.0 Gl = 502.0 JENDL -1
509-1 ol 0.5 1500.0 2.14 6T =.1502.1 ENDF -8-4
508.5 D 0.5 fso0 WoH=  0.70 BNL325¢3 |
505,74 0 - 500 2.0 73MOXON
503.74 o 0.5 500 [ 2.0t 74HOXON
i 508.5 2 51 = 500 8BF ARRELL
GNO = 0.766
513.2 | 0.5 170-0 0.6 GT = 170.6 END? -B-4
516.74 | D.5 1400 1.0 GT = 141.0 JENDL-2
516.74 | 0.5 1400 1.0 GT = 141.0 JENDL -1
515.5 ! 0.5 140.0 0.6 GT = 140.6 ENDF-B-4
515.5 . flas BNL325(3)
S16.74 4] 0.5 140 1.0 TIKO0XON
515.5 0 flag LS BEFARRELL
. 523.724 I 0.5 386.0 1.0 GT = 381.0 JENOL-2
| s23.24 1 0.5 380.0 1.0 GT = 381.0 JENDL-1
522.45 1 0.5 380.0 0.8 GT = 380.6 ENDF-5-4
572.C . 330 BNL32513)
523.24 o c.s 380 1.0 TIHOXON
522.0 o f330 +10 B6F RRRELL
530.24 1 1.5 925.0 1.0 6T = 926.0 JENOL -2
530,24 1 1.5. 1725.0 1.0 Gl = i726.0 JENOL-1
529.0 1 1.5 925.0 0.8 GT = 525.6 ENDF-B-4
529.0 1 1.5 1690 Wol= 4.7 BNL 32513
530.74 0 0.5 1725 .0 73MOXON
529.0 o 1.5 fage 31 GBFARRELL
536.74 1 0.5 1600.0 1.0 6T = 1601.0 JENDL -2
536.74 1 D.5 1600.0 1.0 6T = 1601.0 JENDL- |
535.5 1 0.5 1600.0 0.6 GT = 1600.6 ENDF-B-4
§35.5 1 0.5 " 1390 BNL32513)
536.74 D 0.5 1530 i.0 73MB¥ 0N
535.5 0 0.5 1630 +30 66FARRELL
540,24 h] 0.5 2000.0 2.0 GT < 2002.0 JENDL -2
540.24 a 0.5 2000-0 2.0 Gi -z 2002.0 JENDL -1
539.0 0 0.5 2000-0 204 6T = 2002.] EWDF-8-4
539.0 0 0.5 F260a lwpn = 2.72 BNL32503)
540.24 0 2350 2.3 73IMOXON
540.24 0 0.5 2000 P20 T4HOXON
$39.0 0 GT = 2000 BEFARRELL
OND = 2.989
543.0 1 0.5 150.0 0.8 GT = 150.6 ENDF-B-4
5é4.4 1 0.5 150.0 0.8 GT = i50.6 ENDF-B-¢
555.24 1 0.5 655.0 1.0 GT = 656.0 JENDL -2
555.24 1 0.5 555.0 1.0 61 = 856.0 JENDL -1
554.0 1 0.5 £55.0 0.6 GT = §55.6 ENOF -B -4
554.0 - fg75 BNL325(31
555.24 o 0.5 655 1.0 TINOXON
554.0 o fE68 £13 BEFARRELL
569.74 | 0.5 825.0 1.0 Gl - 825.0 JENDL -2
569.74 1 0.5 §25.0 1.0 GT = B2E.0 JENDL-1
568.2 1 0.5 500 .40 0.8 Gl = S00.6 ENDF-8-4
568-5 v figas BNL32503)
569.74 0 a.s B25 1.0 T3INOXON
| 568.5 0 fad3 +18 BEFARRELL
Yo573.04 0 0.5 4000.0 2.0 GT = 4002.0 JENDL-2
©573.04 a 0.5 4000.0 2.0 5T = 4002.0 JENOL -1
i 571.8 Q 0.5 3300-0 2.14 GT = 3302.1 ENDF-B-4
571.8 a 0.5 ? 4000 WGH=  5.23 BNL325(31
573.04 i 4000 z.0 73MOKON
573.04 0 0.5 4000 t 2.0 74MOXON
571.8 a GT = 4000 B&FARRELL
CNO=  5.836
582.24 a 0.5 500.0 2.0 GT = 502-0 JENDL-2
582.24 3 0.5 500.0 2.0 Gl = 502.0 JENOL -1
5R1.6 9 0.5 1100-0 2.14 GT = 1102.1 ENDF -B -4
581 . i} a. #s00 WGH - G.BB BNL 325131
582.24 0 500 2.0 73IHOXON
582.24 o 0.5 500 L 2.01 F4MOXON
S81.0 0 GT = 500 BBFARRLLL
i GNQ = 0.72%
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ENERGY T J NEUTRON WIOTH GAMMA W1DTH HH5 MISCELLANEOUS Jrererence
THEV ) LEv ] 1EY ) LEV 1 ’
984 .74 0 ¢.5 10000.0 2.0 4T = 10002-0 JENDL-2
84.74 a 0.5 100000 2.0 6T = 10002.0 JENDL-1
553.9 a 0.5 10000.0 2.4 $T = 100024 ENCF-B-4
583.¢ a 0.5 ® 100930 WoH = 13.0% BNL32513)
3.4 0 10000 2.4 73H0XON
CH4 .74 G 0.5 10000 ¢2.00) T4MOXON
83.5 0 ST : 10000 66FARRELL
{ND = 14.47]
74 0 .5 2000.0 2.0 5T - 2002.0 JENDL-2
ST 0 0.% 2000.0 2.0 GT = 2007.G JENDL -1
-5 0 0.5 2000.0 Z2.14 GT = Zop2.1 ENDF-B-4
S o n.s 2000 WOH = 2.560 BNL 325131
74 a 2600 2.0 73NAXON
74 0 0.5 2000 L2001 74MOKON
£.5 0 GT = 2000 BEFARRELL
GNO = 2.880
£00.74 1 0.5 810.0 1.0, 57 = 811.0 JENDL -2
&00.74 1 a.5 BID . 1.0 &1 = 811.0 JENDL-1
589.5 ! a.5 375.0 0.6 ol = 315.6 ENDF-8-4
©599.5 1 0.5 Raos Wlz 2.2 8NL 325031
! go0.7e 0 0.5 gi0 1.a 73IHOXON
! 589.5 b0 0.5 "ps 115 G6EFARRELL
6055 1 0.5 300.0 0.6 G - 3006 ENDF-B-4
TR . 0 0.5 7000-0 z.14 6T = 70021 ENDF-8-4
621.5 1 J.5 300.0 d.6 GT =z 300.-6 ENDF-B-4
5285 ) 0.5 1300.0 214 GT - 1302.1 ENDF -84
63 .0 1 1.5 500.0 0.6 tGT = 500.6 ENDF-8-4
§33.5 ! 1.5 §00.0 0.5 51 - 600.5 ENDF B-4
§4G-3 o .5 a00.g 2.14 o7 = 4Dz.14 ENDF -B-4
8425 1 0.5 300.0 0.5 CT - 300.6 ENDF-B-4
653.C 0 0.5 5000.0 2.14 6T = 9002.1 ENOF -8-4
* A and B denote gl"n and gl"Y, respectively
*% WW5 = gl T /T (eV), GT = T (eV)
ny
0 (0)
wen = gr (O (e, GNO = T (eV)
n n
(1)
WGIL = gl (eV)
n
References
66Farrell : Ref.(21)
69Hockenbury: Ref, (23)
71Garg 1 Ref.(49)
73Moxon : Ref.(51) (Evaluation)
74Moxon : Ref.(3) (Evaluation)
75Beer : Ref.(26)




Table 10 Resonance

JAERI-M 85-10C1

4
parameters of 6 Ni

ENERGY L J NEUTRON WIDTH % GAMMA WIDTH s R HISCELLANEDUS %% REFERENCE
IKEY 1 LEY ) 1EY 1 eV
9.52 1 1.5 5.9 1.0 "1.73 : 0.2 JENDL -2 :
9.52 1 1.5 §.18 0] Gr o= 7.8 ENOF-B-4 i
3.52 1.7 10.2 BNL3250 3)
3.52 b0 1.5 6.41 1.0 73M0XON
9.52 1 1.5 6.9 1.0 1.73 c.2 T4MOXON
3.52 1.73 0.2 GGS = 473 170 §IHOCKENBUKY
14.3 0 0.5 2300.0 1.5 6T = 2301.9 JENOL-2
14.3 0 0.5 2900.0 1.9 G1 = 2901.9 JENDL-1
13.8 il 0.5 BOD.O 2.14 GT = 802.14 ENDF -B-4
18.3 1 0.2 a 0.5 #2900 +500 0.76 : 0.15 WOH = 24.25 + 4.18 BNL32513)
14.3 a 2900 2.0 73IMOXON
14.3 D 9.5 2900 1.9 T4MOXON
13.8 0 GT = 3000 BEF RRRE:. L
: GNO = 25.7
14.3 TZHDCKENBURY
163 1 0.2 0 2900 1500 1.8 +0.4 7SBEER
14.8 1 0.5 0.316 1.0 GT = 1.316 JENDL -2
14.8 1 0.5 0-316 1.0 Gt = 1.316 JENDL-1
14.8 = 0.1 1 0.5 0.32 {10 0.24 & 0.05 74MOX0ON
8.8 0.1 b0 . D.24 : D.0S 7SBEER
5.8 1 0.1 BNL3Z503)
26.0 69HOCKE NBURY
25-8 TZHOCKENBURY
31.85 1 9.5 3.0 1.6 GT = 4.0 JENDL -2
31.85 i 0.5 3.0 1.0 GT = 4.0 JENDL -1
31.85 1+ 0:15 l 0.5 3.3 t1.G) 0.95 t 0.11 F4HOXON
3i.8 72HOCKENBURY
3t.85 s 0.15 ] D.75 : 0.1l 75BEER
33.82 0 0.5 8500.-0 2.9 GT = 8307.9 JENDE-2
33.82 0 0.5 8900.0 2.9 GT = 8902.9 JENDL -1
33.2 0 0.5 950.0 z.14 GT = §52.14 ENOF -B-4
33.81 t 0.04 g 0.5 fggno +500 Wor = 48.40  2.72 BNL3257 31
33.8! o 8300 7.4 T3HOXON
33.82 ol 0.5 8310 2.9 74MOXON
33.2 0 GT = 9500 BEFARRELL
i GND = 52.5
1 33.5 r 1.5 TZHOCKENBURY
33.82 1+ Q.10 [y 890G £50 2.8 0.6 JSBEER
39.2 E9HOCKENBURY
i 39.21 TZHDOCKENBURY
46.1 B3HOCKENBURY
| 45.8 72HOCKENBURY
53.9 BIHOCKENBURY
{BC.0 ) 72ZHOCKENBURY
£2.8 1 G.5 5.7 1.0 Gf = 8.7 JENDL-2
52.8 : -5 5.7 1.0 T = 8.7 JENDL- 1
B4.0 G3HOCKENBURY
52.4 TZHOCKENBURY
§2.8 t G.4 PO D.85 * 0.18 7SBEER
83.4 BYHNCKENBURY
82.8 TZHOCKENBURY
108.5 1 0.5 i10.0 1.0 GT = 111.0 JENDL-2
i06.52 1 0.5 110.0 1.0 6T o< 111.0 JENDL-1
105.0 1 0.5 115-0 0.5 Gi = 115.6 ENDF-8-4
106.52 + Q.08 » "110 130 BNL3I2Si3)
106 .52 b0 0.5 110 1.0 73MOXON
105 .0 0 Rizes 1 7.5 BEFARRELL
108.5 r 0.4 0 Al10 150 TSBEER
128.3 0 0.5 1340.0 2.0 GT = i342.0 JENDL -2
129.32 0 0.5 1340.0 2.0 GT = 1342.0 JENOL- i
128.8 o 0.5 17600 2.14 GT = 1702.1 EKDF-B-4
129,32 : 0.03 0 0.5 1400 50 WoH = 3.89 & 0.14 BNL3250 31
129.32 0 1340 2.0 73MOXON
129.3 sl 0-5 1340 to2.0 74HIXON
126.8 0 GT = 1700 BEFARRELL
ONO = 4.847
129.3 £ 0.5 o 1340 +70 7SBEER
142.0 1 0.5 170.0 1.0 6T = 171.0 JENOL -2
141.97 1 0.5 170.0 1.0 GT = 171.0 JENOL -1
14§ .5 ; 0.5 140.0 0.6 CT = 140.6 ENDF-B-4
141.5  r 0.1 . i) 120 BNL32S1 31
141.97 BoC 0.5 175 1.0 73IMOXQN
141.5 0 7150 110 BEFARRELL
142.0  : 0.6 ol f170 70 ISBEER
146.8 0 0.5 80.0 2.0 6T = 82.0 JENDL -2
148.8 0 D.5 80.0 2.0 o1 = 82.0 JENDL -1
148.8  : D o 0.5 " 8o +20 WOH =  0.21 : 0.05 BNL32513¢t
148.8 a B8O z.0 TINOXON i
14B.8 + 0.7 o] 0.5 80 t70 1 2.0 T4MOXON
148.8 = 0.7 Q a0 70 TLBLER
149%.0 1] a.l 3900.0 2.0 Gt 3902.0 Jewor 2
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| ENERGY L J WEUTRON WIDTH GAMMA WIDTH HHS MISCELLANEOUS REF ERENCE
LKEY | IEY ) LEY ) TEY
154.96 0 0.5 3830.0 z.0 ot - 3892.0 JENDL - |
1551 0 0.5 5000.0 2-14 GT = 50021 ENDF-B- 4
155.0 = 0. ] 0.5 "3950 © 1100 WeH = 10.04 ¢ D.25 BNL32S131
154.86 0 3890 2.0 T3HOXON
155.0 0 n.s 3500 2.0 74MDXON
154.5 o 61 = 5000 B6FARRELL
GND = 13.076
i55.0 o+ 0.7 o 3500 +(00 TSBEER
153.2 0 0.5 140.0 2.6 Gl = 142.0 JENDL -2
i53.2 Lo 0.5 140.0 2.0 GT = 142.0 JERDL -1
163.0 a 0.5 300.0 2.14 GT = 302.14 ENDF -B- 4
183.2 1 0.1 I 0.5 " 160 120 WoH = 0.40 =« 0.05 BNL32513)
163.2 o 140 2.0 73INOXON
1832 ol 0.5 140 1oz.0t i 4MOXON
183.C 0 GI = 300 BEFARRELL
GNO = D.765
163.2  : 0.8 ! 140 +80 ‘JSBEER
1777 ol a.s 470.0 z.0 6T = 472.0 JENOL -2
177.7 0 a.s 470.9 2.0 GT - 472.0 JENDL -1
177.5 0 0.5 500.0 714 g1 - 502.14 ENOF-B-4
177.7 2 0.1 o 0.5 P40 +30 WGH= 1.12 +0.07 BNL3Z503)
S & ] 0 470 2.0 73IMDXCON
177.7 0 0.5 470 z.00 T4MBXON
177.5 0 GT = 500 B&FRRRELL
GNO = 1.22%
157.7 t D.B ol 470 90 7SBEER
190.3 1 0.5 160.0 1.0 Gl = 161.0 JENDL -2
191.5 | 0.5 160.0 1.0 GT = 161.0 JENDL -1
1500 1 0.5 105.0 0.6 Gt - 105.5 ENDF -B-4
180.0  + 0.2 1 LD +30 BNL32503)
i81.5 BB 9.5 160 1.0 TIMOXCN
151.0 b f105.5 4.5 BEFARRELL
151, t 0.5 o # 18D £i10 75BEER
205.3 b 0.5 60.0 2.0 BT = 62.0 JENDL -2
205.3 9 0.5 50.0 2.0 GT = B2.0 JENDL - |
205.3 1 0.2 0 0.5 7 B0 +20 WoH= 0.13 ¢ D.04 BNL325( 3¢
205.3 0 60 7.0 73MOXON
063 r il 0 C.5 80 I 2.0 74HOXGN
205.3 o+ 1.1 0 U 80 7SBEER
214.7 | 0.5 82.0 1.0 GT - Bi.0 JENDL -2
214.7 i 0.% 80.0 1. G = B1.0 JENDL-
bo213.a 1 0.5 180.0 0.5 GT = 150.8 ENOF-B-4
| 2147 1 0.3 - ® a0 +20 BNL 325131
Z14.7 b O n.5 80 1.0 73MOXON
213.7 > 0 "iss + 5 66F ARRELL
287t 1 a [0} TSBEER
219.8 ol 0.5 360.0 2.0 Gl = 32.0 JENGL-2
219.8 0 0.5 30.0 2.0 6T - 32.0 JENBL-]
221.0 1 0.5 400.0 0.6 Gl = 400.5 ENDF-B-4
276.9 2 0.1 g 0.5 "3 220 WoH = 0.064 : 0.043 ENL3251 3t
219.8 D 0 2.0 73MOKON
219.8  t 1.1 0 8.5 0 [ 2.0 T4MOXON
219.8 ¢ 1.1 0 (30 ISBEER
226.9 i 0.5 126.0 2.0 o7 = 122.0 JENDL -2
226.9 0 0.5 120.0 z.0 o1 = 122.0 JENDL -1
226.9 1 .3 0 0.5 f1z0 £30 Wz 0.25 : 0.06 BNL 325033
226.9 o 120 2.0 73MOKON
226.9  x 1.2 0 5.5 120 1 2.0 TAMOXON
226.9 1 1.7 o 1120 ISBEER
23, .9 o 0.5 3770.0 2.0 GT = 3772.0 JENOL -2
23:.9% a 0.5 3770.0 2.4 GT = 3772.0 JENDL- |
231.9 o 6.5 4000.0 Z.4 GT = 4D0Z.1 ENDF -B-4
23;.95 & 0.0¢ 0 0.5 73770 80 WoH:=  7.83 1 0.19 BNL3ZSL3 1
231.55 0 3770 2.0 TIMQAQN
231.8 0 0.5 3770 1 2.0 T4MOXON
231.0 a GT = 4000 BBFARRELL
GNO = B.670
235.9 o+ 1.2 a 3770 1160 75BEER
237.9 i a5 320.0 1.0 5T = 321.0 JENDL -2
237.9 1 0.5 320.0 1.0 GT = 321.0 JENDL -1
238.2 ! 0.5 395.0 0.8 o7 = 355.6 ENDF-B-4
237.9  + 0.1 N "3z0 140 BNL3Z513)
237.9 ] 0.5 320 1.0 73H0XON
235.7 PO fs02.5 t 7.5 EBFARRELL
237.5 ¢ 1.3 0 9320 £§30 7SBEER
238. 1 o 1.8 400.0 0.6 GT = 400.6 ENOF-B-4
255.7 | 0.5 170.0 1.0 GT = 171.0 JENDBL-2
755.7 i 0.5 170.0 1.0 6T = 1710 JENDL -1
bo57.9 1 0.5 570.0 0.E Gl = 570.6 ENDF -B-4
285.7 = 0.3 . "170 140 BNL 32513
255.7 b o 0.5 170 1.0 TIHOXEN
254.0 P 0 f5B9 119 EGFRRREL:
f 0 B ) b0 f170 1150 ISBELR
(PRI 113 S 7ru0.0 2l Gl ] SN
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ENERGY L r NEUTRON WIOTH GAMMA WIDTH Wi MISCELLANEOUS REFERENCE |
IKEV ) LEY | [EY ) 1EY 1 . !
2569.58 0 0.5 2210.0 2.0 GT - 22i2.0 JENGL- 1 :
212.2 0 0.5 2200.0 z.14 GT = 2202.1 ENDF -B-4
269.7 ¢ 0. 0 0.5 fz210 290 WoH=  4.26 1 0.17 BNL 325030
269.68 o 2210 2.0 73IMINON
269.7 3 0.s 2200 2.0 1 F4MCXON
268.0 il 6T = 3000 BBFARREL L
GNO = B.075
269.7 t 1.5 a 2200 +700 7SBEER
275.24 i 9.5 310.0 1.0 GT = 3il.0 JENDL -2
275.2¢ 1 D.5 310.0 1.0 6T = 315.0 LJENDL i
778.7 | 0.5 310.0 0.6 16T = 31C.6 ENDF -B-4
275.24 a 0.5 3lo i.0 T3M0X0N
274.0 2 "3z0 £i0 SEBFARRELL
283.5 0 0.5 350.0 7.3 Gl = 352.0 JENDL -2
283.5 g 0.5 350-0 2.3 6T = 352.0 JEND; -]
£83.5  : 0.4 a 0.5 fasg 70 WoH= D0.68 t 0.13 BML32513.
283.5 a 350 2. TIMOXEN
283.5 : 0.6 0 0.5 350 2190 2.0 T4HOXIN
283.5 ¢ 1.6 o 355 £590 7SBEER
290.24 1 0.5 105.0 1.0 57 = 108.0 JENDL -2
290.24 | 0.5 1050 1.0 C7 o= 106.0 JENDL-
288.4 1 D.5 105.0 0.6 3% = 105.8 ENCF-B-4
290.24 0 0.5 i0s 1.3 73M0X0N
284.3 a flo7.s o+ 2.5 BBFARRELL
299.24 ol 0.5 1000-8 2.2 5T = 1002.0 JENDL -2
299.24 ] 0.5 10080 2.3 57T = 1002.3 JENDL -1
298.0 l 0.5 1005.0 2.4 Gt o= o100z ENGF -B-4
298.0 + 2.5 7 0.5 froop ) WiH=  1.83 BNi 32513
299.24 o] 160G 2.0 73IMOX0N I
29924 g 0.5 1000 2.5 TAMOACN :
298.0 0 Gl = 1000 EBFARRELL
GNO = [.930
309.74 ] 0.5 1502.0 2.0 6T - 1582.0 JENDL-2
309.74 i 0.5 1502.0 7.3 GT = 1532.0 JENDL -]
309.1 o 0.5 1503.0 2.4 Gl = 1502.1 ENDF-8-4
/8.5 2.5 0 0.5 71500 WoH = 2.70 BHL 325171
309.74 0 1500 2.0 TIMOXDN
305.74 o 0.5 1500 2.0 1 T4MOXON
304.5 0 GT = iS00 - BETARRELL
GNO = 7.88)
321.24 1 0.5 50.0 1.0 T - 5.0 JENDL -2
321.24 1 0.5 50.0 L0 61 = B1.0 JENOL -1
320.5 i 1.8 153.0 7.6 iGT = 100.5 ENDF-B-4
321.24 0 0.5 L S0 1.0 ‘ T3MOXON
320.0 0 : BEFARRE.L
i
327.74 1 .5 585.0 1.0 6T = 586.0 JENDL -7
327.74 | 3.5 585.0 1.5 6T - 586.0 JENOL -}
326.5 1 0.5 585.0 0.6 GT = 585.6 ENDF -B- 4
327.0 1 2.5 . R3g7 BNL 32513)
327.74 Il 0.5 585 1.0 73H0X0N
376.5 0 f5e6 t11 SEFARREL .
334.24 0 £.5 250.0 2.0 o1 = 252.0 JENOL -2
333.0 0 D.5 250.0 2.14 GF = 252.14 ENDF -B-4 :
333.0 £ 2.5 o 0.5 P250 WoH = 0.43 BNL325:3 :
334.24 a 250 2.0 73IMOXON i
334.24 0 0.5 250 2.0 ¢ T4MEXON
333.0 0 16T = 250 B6FARRELL
|owg = D.439
335.24 1 0.5 50.0 1.0 Gl = 51.0 JENQL -2
335.24 1 0.5 s0.0 1.0 Gl = &1.0 JENDL-1
334.0 1 1.5 100.0 0.6 GT = L00.B ENOF-8-4
335.24 o 0.5 150 | 1.0 73IMOKON
334.0 o 66F ARREL L
341 .44 J 0.5 500.0 2.0 GT = 502.0 JENDL -2
34] .44 il 0.5 500.0 2.0 6T = 532.0 JENCL -1
340.2 0 0.5 530.0 2.14 Gl = 502.14 ENDF-8-4
140.2 z 0.5 500 WoH= 1.8 BNL3Z513)
347 .44 8] 500 2.0 T3IM0XON
341 .44 o] 0.3 500 2.0 T4MOXON
343.2 o GT = SO0 66F ARRELL
GNO - G.910 i
353.74 I 0.5 200.0 1.0 GI - 201.7 JENDL -2
353.24 ! 0.5 2000 1.0 5= 201.0 JENDL -
352.0 1 1.5 100.0 0.6 61 - 1006 ENDF - B- 4
333.74 0 0.5 (200 4 1.0 : TINOXON !
352.0 s} | BEFARRLL L ‘
36C.54 1 0.5 715.0 i.0 5oz 6.0 JENDL -2 J
3602.54 1 0.5 715.0 1.0 iGT = 716.9 JENDL - 1
3623 ] 0.5 125.0 o.6 6! - 725.6 CENDF B 4
380.3 . 2728 ! HNL 325131
360.54 c 0.5 715 [l H 73MOXIN
363 a "8 113 BEF BRRE L ¢
St 4 1.4 i).0 L0 Gt 451 .1 [ TAH ‘
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ENERGY L J NEUTRON WIDTH GAMMB RIOTH WHS 1] SCELLANEDUS REFERENCE

LREV 1 1EY 1 1E¥Y ) LEV
366.24 ] 0.5 1670.0 1.0 GI = 1871.0 JENDL -
365-10 1 iP5 960.0 0.6 GT = 960.5 ENDF -B-4
365.0 1 1.8 1857 WGl = 7.6 BHL3251 31
366 .24 o 0.5 1870 t.0 73IMOXON
365.0 a 1.5 Poa3 : 7 B6FARRELL
369.24 1 0.5 200.0 1.0 6T = 201.0 JENDL-2
369 .24 i 0.5 200.0 1.0 6T = 201.0 JENDL-1
367-6 ! 1.5 100.5 0.6 Gf = 100.6 FNDF-8-4
369.24 0 D.§ 1200 - ) i-a TIMOXEN
358.0 g 5EFARRELL
37274 i 1.5 695.0 1.0 Gl = £96.0 JENDL -2
372,74 1 0.5 1365.0 1.0 GT = 1366.0 JENDL-1
371.0 1 1.5 465.0 0.6 GT = 465.6 ENDF-B-4
371.5 1 1.5 A1318 WGl = 5.3 BNL 3251133
372.74 ol 0.8 1365 1.0 T3MOXON
371.5 0 1.5 "gag 6 BEFARRELL
377.24 1 0.5 270.0 1.0 GT = 271.0 JENDL-2
377.24 1 n.5 270.0 1.0 Gt = 271.0 JENDL -1
376.35 i 0.5 270.0 0.6 Gl = 270.6 ENOF -B-4
377.24 0 0.5 270 P00 “I3MDXON
376.0 [0 f27s 5 B6FARRELL
3B0.15 I 0.5 150.0 0-6 6T = 130.6 ENDF -B-4
384.24 1 1.5 875.0 1.0 61 = B76.0 JENDL -2
14.24 ! 0.8 1730.0 1.0 GT = 1731.0 JENDL-1
383.0 1 1.5 80C.0 0.6 GT = BOG.6 ENDF-8-4
383.0 1 1.5 R1597 BNL32513!
384.24 ol 0.5 1730 1.0 73IHOXON
383.0 0 1.5 f870 5 66F ARRELL
330.24 D 2.5 6000.0 2.0 G = B002.-0 JENDL -2
330.24 0 a.s 6000.0 2.9 Gz 6002.0 JENDL - 1
386.4 D 3.5 7200.0 2.14 G o= 7202.1 ENDF -8-4
389.0 D 0.5 #5000 WoM=  9.82 BHL 325131
390.24 0 £000 2.0 73MDXON
330.24 o 0.5 6000 2.0 T4MOXON
389.0 0 GT = 6000 B66FARRELL

GNO=  10.296
353.74 1 0.5 230.0 1.0 6T = 731.0 JENDL -2
333.74 | 0.5 230.0 1.0 6T = 231.0 JENBL -1
392.75 1 0.5 130.0 0.6 GT = 130.6 ENDF -B-4
352.5 . f235 BNL32503)
393.74 0 0.5 230 1.0 TIHOXON
382.5 0 Ar35 5 | B8FARRELL
396.74 1 0.5 810.0 1.0 GT = 811.0 JENDL-2
395.74 1 0.5 810.0 1.0 6T = B8i1.0 JENDL -1
335.5 1 0.5 810.0 0.6 GT = B10.6 ENDF-9-4
335.5 - "8IS BNLIZSI3)
196.74 b 0.5 810 1.0 TIMOACN
5.5 0 515 + 5 B66FARRELL
408.24 1 {5 1010.0 1.0 GT = 1011.0 JENDL-2
408.24 1 0.5 2030.0 1.0 GT = 2031.0 JENDL-1
4066 1 1.5 1020.0 0.6 CT = 1020.6 ENDF-8-4
407.0 1 1.5 A2020 WGl = 7.4 BNL3251{3)
408.24 0 0.5 2030 1.0 73MOXON
407.0 ] 1.5 fgia t 3 BEFARRELL
415.24 I 0.5 755.0 1.0 GT = 751.0 JENDL -2
415.24 1 0.5 750.0 1.0 GT =z 751.0 JENDL -1
¢13.6 ] 0.5 366-0 0.6 6T = 300.6 ENDF-B-4
414.0 N Fisa BNL32513)
415.2¢ 0 0.5 750 1.0 TIMOXON
414.0 ] fosg t 9 BEFARRELL
422.04 o 0.5 8000.0 2.0 GT = 8002.0 JENDL -2
422.04 0 0.5 8000.0 2.0 GT = 8002.0 JENDL -1
420.8 0 0.5 8000.0 Z.14 GT = 80G2.| ENGF-B-4
420.8 0 0.5 5000 WoH = 12.33 BNL325(31
422.04 o 8000 2.0 TAMOXON
422.08 0 0.5 8000 C 2.0 TAHOXON
470.8 0 Gf = 8000 BEFRRRELL
OhNO = 1320

645.3 1 0.5 800.0 0.6 GT = B00.6 ENDF-8-4
456.74 H 0.5 470.0 1.0 GT = 471.0 JENOL -2
455.74 ! 0.5 470.0 1.0 GI = 47t.0 JENDL -}
455.5 | 0.5 800.0 0.6 Gl - .8060.6 ENDF -B-4
455.5 1 0.5 1 "se0 BNL 325131
456.74 o 0.5 470 1.0 EELIEGL
455.5 g 0.5 fies t5 E5FARRELL
460 .74 | 1.5 580.0 1.0 Gl = 581.0 JENOL-2
450.74 1 0.5 1160.0 1.0 Gl = 161.0 JENDL -1
£58.5 1 1.5 750.0 0.6 Gl = 750.6 ENDF-8-4
453.5 1 1.5 "lio0 BNL 3251 31
460.74 0 D.5 1160 1.0 73MOXAN
4595 o I Rogn £ 0 66+ BRREL |
AF7 .74 1 0.% 985.0 1.0 Gt 98t:.0 l.iIN[T: -
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ENERGY oL J . NEUTRON WIJTH CAMMA WIOTH HHE MISCELLANEQUS REFERENCE
IKEY ) g . LEV ) (R ! 1EY 1 . ) : !
467.74 T 0.5 285 .9 1.0 Co Gl = 986.0 JENOL - 1
466.5 1 0.5 985.0 0.6 Gr = SBY.B ENDF -B-4
466.5 1 . 0.5 Pgss BNL 3251 3)
467.74 ] 0.5 985 1.0 73MAXON
466.5 . b G 0.5 f393 X . . B6FARRELL
471.24 1 3.5 530.0 1.0 GF = 531.0 JENDOL -2
471.24 1 0.5 530.0 1.0 61 = 531.0 JENDL -}
470.0 1 0.5 530.0 0.6 G = 53C.6 ENDF -B-4
470.0 = Feag BNL 32513}
471.24 b2 0.5 530 1.0 7T3MOXON
470.0 F 0 fg3s * 5 66F ARRELL
472.0 1 0.5 130.0 0.6 Gl = t30.8 ENDF-B-4
473.1 1 0.5 1:10.0 0.6 GT = 1106 ENDF-B-4
480.24 1 0.5 1130.0 1.0 GT = 1131.0 JENDL -2
560.24 1 0.5 1130.0 1.0 5T = 1i3.0 CENDL -1
! 479.0 i 0.5 1130.0 0.6 6T = 113046 ENDF-B-4
478.0 1 [ 0.5 F1080 BNL325(3)
480.24 b0 0.5 1130 1.0° TIHAXON
479.0 D 0.5 f1135 1135 BBFARRELL
4B4.24 0 0.5 5000.0 2.0 GT = s00z.0 JENDL-2
484.24 ] 0.5 5000.0 2.0 GT = 5002.0 JENDL-1
483.0 0 0.5 5006.0 2.14 GT = 5002.1 ENDF -B-4
483.0 o 0.5 Psooo WoH=  7.1% BNL32503)
484 .24 o] S000 2.0 F3MOXON
48¢.24 0 9.5 5CC0 oz 74MOXCN
483-0 0 GT = s000 BBFRRRELL
GNG = 7.B22
489.04 1 0.5 430.0 1.0 Gt = 431.0 JENDL -2
483.04 | 0.5 430.0 1.0 G = 431.0 -JENDL-1
487.8 i 0.5 430.-0 Q.6 Gl = 43D.6 ENDF -B-4
483.04 P O 0.9 430 . 1.0 73MOXAN
457.8 pD Pass + 5 BBFARRELL
500.74 1 c.5 530.1 1.5 GT = 531.0 JENDL-2
500.74 ! 0.5 530.0 1.0 GT = 53i1.0 JENDL-1
499.5 1 6.5 530.0 0.6 GT = 530.6 ENDF-B-4
499.5 - fs3s BML 32513
S00-74 PO 0.5 530 1.0 TIMIXON
439.5 ] fgag t5 BEFRRRELL
504.24 1 0.5 760.0 i.0 51 = 751.0 JENDL-2
504.24 1 0.5 750.0 -0 G = 7el.0 JEKDL -1
5030 | 0.5 763.0 D.6 GT = 76d.8 . ENOF-B-4
5€3.0 = Fygg BNL 325731
504.24 P D 8.5 760 1.0 : 73HOXON
503.0 P 0 6 : 6 56F ARRELL
512.9 1 0.5 200.0 0.6 GT = 200.6 ENDF-B-4
5i4.8 1 0.5 100.0 0.6 Gl = 100.6 . ENDF -B-4
520.24 ! 0.5 475.0 1.0 GT = 476.0 JENDL -2
520.24 | 0.5 475.0 1.0 GT = 476.0 JENDL- |
519.0 i a.s 700.0 0.6 GT = MG.6 ENOF-B-4
£19.0 [ Ra77 BNL 325031
520.24 PO 0.5 475 1.0 73MOXON
519.0 b O 478 t3 B BEFARRE.L
524.24 i 0.5 1000.0 2.0 67 = 1002.0 JENDL -2
524.24 h] 0.5 1005.0 2.0 57 = 1002.0 JENDL -1
522.9 o 0.5 2100.0 z.14 G = 2102.1 ENDE-B-4
523.0 0 0.5 f1900 W= 1.38 BNL325( 31
524.24 o 1600 2.0 TIROXON
524.24 s a.s 1000 [ 2.0 74a10x0N
523.0 0 GT - 1000 EEFARRELL
GND = 1.513
530.54 0 0.5 750.0 2.0 5T = 782.0 JENOL-2
533.54 G 0.5 750.0 2.0 g1 = 752.0 JENDL-1
526.3 0 G.5 2300.0 2.14 GT = 2302.1 ENDF -B-4
530.5% 0 . 750 7.0 TIMOUDIN
530.54 d 0.5 750 1 2.0 TAMOXQAN
529.3 o GT = 750 GEFARRELL
ohO = 1.129
537.74 0 0.5 10000.0 2.0 oT = 10002.0 JENOL-2
537.74 Q 0.5 10000.0 2.0 GT = 10002.0 LJENDL- 1
536.5 a 0.5 10000.0 7.04 Gl = 00D2.0 ENOF-[-4
536.5 g 0.5 F1ooon WoH = 13.65 BNL 325131
537.74 0 10090 2.0 7IMOXON
537.74 0 0.5 10a0a 2.0 T4MOXON
£36.5 [ GT = 10000 6HFARKELL
GhNO = 14.978
1 1.5 870.0 1.0 Gl = B87/.0 JENOL-2
1 0.5 1700.0 1.0 61 = 17010 JENOL -1
1 a.5 al'-'DfJ.ﬂ J.6 IGi = 1700.6 , ENUF -B- 4
1 o150 T1e70 HGL s 4 BNL 3751 3+
4 d.h 17100 1.0 TINOXON
b0 L PRI 117 bt KE
L
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ENERGY L J NEUTRON WICTH GAMKMA WIDTH WHS MISCELLANEDUS REFERENCE
[KEY ) (ev 1EY ) LEY 1
553.24 Q 0.% 2000.0 2.0 . GT = 2002.0 JENDL -2
553.24 o 0.5 7000.0 2.0 6T = 2002.0 JENDL - 1
552.0 0 0.5 2000.-0 2.14 6T = 2002.i ENDF-3-4
552.0 il 0.5 fz000 WoH = 2.59 BNL3Z51 31
553.24 0 2000 2.0 73HDXDN
553.24 0 0.5 2000 [z} TEMOXON
552.0 2 GT = 2000 GEFRRREL |
OND = 2.960
566.24 1 0.5 §90.0 1.0 GT = 891.0 JENDL-2 B
SEE .24 | 0.5 #90.0 1.6 GT = BS1.0 JENDL -1
S565.0 1 0.5 850.0 0.8 GT = B8S0.6 ENDS-B-4
€65.0 M fg00 BNL325L 31
566.24 0 0.5 480 1.0 J3MDXON
565.0 D fgny 11 GEFRRAELL
577.24 G 0.5 4000.0 2.0 GT = 4002.0 JENDL-2 -
577.24 0 0.5 4000.0 2. GT = 4002.0 JENOL -1
576.9 0 0.5 3300.0 z.14 6T = 3802.1 ENOF -B-4
576.0 0 0.5 P4000 WoH =  5.27 BNL32503)
577.24 0 4000 2.0 73IHOKON
$77.24 i) 0.5 400 ioz.0 T4HMDXON
576.0 a GT = 4000 BBFARRELL
GNO:=  5.819
584.24 D 0.5 300-0 2.0 GT = 302.0 JENDL -2
SB4.24 2 0.5 300.0 2.0 Gt = 302.0 JENDL - |
583.0 G 0.5 300-0 2.14 GT = 302.14 ENDF-B-4¢
583.0 [H] a.5 *300 WGH = 0.39 BNL325i3)
524.24 e 300 2.0 7IMBXON
584.24 0 0.5 300 1 2.0 74HIXON
583.0 0 GT = 300 BEFARRELL
CNO = 0.434
603.8 0 0.5 11500.0 FRY) GT = 11502.0 ENDF-8-4 N
6204 ol 0.5 9400.0 2.14 GT - 3402.1 ENOF-B-4 n
628.8 ) 9.5 38500 .0 2.14 GT = 3602.1 ENDF -B-4
633.3 1 1.5 80G.0 D.6 GT = 800.6 ™ ENDF -B- 4
538.2 1 1.5 BOG.G 0.6 6T = B00.6 ENOF -B-4

* A denotes grn

% WWS = anPY/F
GGS = UOFY
GNC r (0)

n

References

b6Farrell
69Hockenbury:
72Hockenbury:
73Moxon :
74Moxon :

75Beer :

(eV), GT =T (eV)

(beeV), WGH = an(O) (eV)

(eV), WGI an(l) (eV)

Ref. (21)
Ref. (23)
Ref. (54)
Ref.(51) (Evaluation)
Ref.(3) (Evaluation)

Ref.{(26)
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Table 11 Capture resonance integrals with

cut-off energy of 0.5 eV

(barns)
Calculated BNL-325 (3rd)'®

natural 2.2 2.2 £ 0,2
8yt 2.2 2.2 0.2
604 1.5 . 1.5 £ 0.2
6les 2.4 1.6 + 0.4
6241 6.9 6.8 + 0.2
6431 0.82 1.1 £ 0.2

Table 12 The y-ray strength functions used for natural nickel files
and for isotope nickel files.

(x10™%)
Isotope Natural nickel file Isotope nickel file
584 0.462 0.462
60y4 0.277 0.231
6lgs 1.94 4.65
6244 0.0952 0.138
6451 0.0587 0.0767

Table 13 Profile function of giant resonance.

2 a
o = L 7 ?1222
(Y  i=l 1 + [(E-- Emi) /E ri ]
E = 16.30 MeV E = 18,51 MeV
ml m2
o1 " 34.10 09 = 55.2
Fl = 2.44 MeV FZ = 6.37 MeV
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Table 14 Discrete levels of isotopic nickel and

level grouping in naturdl nickel file.

yr Natural 8n1 . 60y4 i 6lys ' 62y4 i 6hyy i
-Q(MeV) -Q{MeV) I -QMeV) 1 -Q(MeV) 1 -Q(MeV) I ~Q(MeV) I
51 0.0674 0.0674 5/2°
52 0.2828 0.2830 1/2
53 0.6556 0.6560 3/2°
54 0.9082 0.9088 5/2°
55 1.0144 1.0150 7/2°
56 1.0993 1.1000 3/2°
1.1323 s5/2°
57 1.1719 1.1857 3/2°  1.1729 2
58 1.3320 1.3325 21 1.3459 27
59 1.4549  1.4545 27 1.4580 7/2°
1.6100 5/2°
1.7298 3/2°
1.808 7/27
60  1.9768 1.978 9727 2.0486 o
1.997  3/2°
2.003  7/2°
2.019  7/2°
2.114  9/2¢
2.123  1/2°
61 2.1582 2.1589 2% 2,275 o
62 2.2840 2.2868 of 2,410 5727 2.3018 2T
2.3364 4
63 2.4601  2.4595 4 2.466 7/2°
64 2.5049 2.5058 4F 2.608 4"
65  2.6253 2.6262 37 2.750 2%
66  2.7763  2.7757 27 2.8912 0 2.865 o
2.885 27
67  2.9033  2.9026 17
68 2.9435  2.9428 O 2.971 2%
3.028 o
69  3.0390  3.0383 2¥ 3.0582 2%
70 3.1179 3.1190 4t 3.1580 3.165 &%
3.1241 27 3.1765 4"
3.1300 4

to be continued
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Table 14 {(continued)

58 60 61 62 64

MT Natural Ni Ni Ni Ni Ni
*
—oMeV)” —qMMev) 1" -q(MeV) I"  -QMew) 1"  -Q(MeV) 1" -Q(MeV)
71 3.1853 3.1864 37 3.2577 2F
31041 17 3.2620 4%
+ + +
72 3.2652  3.2645 2 3.2694 2 3.2699 2 3,273
3.2774 4
+ +
73 3.3172 3.3183 0 3.3703 1
74 3.3798 3.3810 4% 3.393
3.3936 27
+ +
75 3.4216  3.4208 3 3.4620 4 3,459
3.4860 0 3.483
3.5185 27
3.5229 37
+ +
76 3.5248  3.5240 4 3.5300 0 3.560
3.5313 0
+ +
77 3.5878  3.5942 1 3.5890 3 3.647
98 3.6185  3.6202 4T 3.6197 3'
79 3.6697 3.6710 47
80 3.7277 3.7290 3" 3.7570 3 3.748
3.7355 17
3.7410 oF
+ +
81 3.7761  3.7752 & 3.8493 1 3.795
3.8530 27 3.808
3.8600 27 3.848
82  13.8701 3.8714 2°
83  3.8998  3.8989 2 3.965
84  4.1089  4.108 27
85  4.2910  4.290 3
86 4.3440  4.343 6
4.349 4
87 4.3810 4.380 5
88 4.4020  4.401 4
89 4.4508  4.4498 OF
90 4.4730  4.472 3
91  2.5264 4.517 3.895 2.528 3.967 4.084

* The Q-values of natural nickel file was recalculated with the

effective mass of natural nickel so as to keep the threshold values.
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Table 15 Level density parameters of Nickel isotopes.

Isotope 57 58 59 60 61 62 63 64 65

a ev ) 5.00° 6.45 6.97  7.55 8.14 8.77 9.37 9.98 10.57
U§/¢U (MeV—%) 4.78 5.557 5.841 6.145 6.455 6.773 7.076 7.380 7.673
A (MeV) 125 2.47 1.20  2.47 1.20 2.60 1.20 2.70  1.20
E_ (MeV) 6.33° 7.30 8.00 10.00 7.00 9.00 3.00 4.32  4.00
T (5eV) 1.46% 1.49 1.35 1.26 1.17 1.08 1.36 1.15  0.947
2 ** _ 5.95 .58  4.47 5.17 4.26 4.3%  5.03  4.30

o4
exp

* Values of Gilbert and Cameronal)
%% The spin cut off parameters of the present work are given as

62 = 0.146 Va(E - 8) a2/3 E>E
M X

=02 4 (02(E) - o2 ) = E<E
exp MY x exp Ex x



{barns)

Cross Section

Cross Section {(barns)

JAERI-M 85-101

z -
10 e

10!

TUU ] poaaagd

eommae JENDL-2
-e JENDL-I

T ITTIIII[ T ITTTIII' l.l||llll" T T |T||I|| T Tt T

ENBF/8-1V
STHAVENS+/EL/
32MCRRISCN JE2/
J4GATTI+/E3/ b
S3HIBDON+/ES/

SBEROWN+/ES/ e
TIGARG+/EG/

I

1 s oot 1 Lol 1 ool 1 Lot [ Lodo1b il

107" 100 1p] 102 10 104

10t —

Tllllll T T T 11317

169

T 1||I|II

T

1077

T 1 llllll

1072

I'Illllll T
¢4 @0

T LI | T T T T Y LA SR N L T

L3

I

NI-NAT CAPTURE

Lot

!‘

JENDL-2
JENDL-
ENDF/B-1V
BOTATTERSALL+/ET/
66CARRE+/EB/
BASPITZ+/ES/
TOMAIK+/ETD/

L Lol L1 1ol

TSl TR 107

Fig. 1(a)

Neutron Energy ( eV)

Total and capture cross sections of natural
nickel in the resonance region.
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Fig. 49(a) Energy-angle double differential cross section
of natural nickel at 32°

- 168 —



Cross Section (barn/sr/MeV)

JAERI-M 85-101

0 84-09-17
o l | |
Total
-=- lnele, Dlscr,
------ Inala. Cont,
10- S [n,2n} —

10

10

10

<4 Exp. Dota /EB2/

B
i
i
I

| I | |

0.00 Z2.00 4.00 §.00 g8.00 10.00 12.0C 14.00 16.00
8
( xt0 )

Secondary Neutron Energy (eV)
DDX of Nat. Ni (JENDL-2, 80 deg.)

Fig. 49(b) Energy-angle double differential cross section
of natural nickel at 80°
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Appendix Background Cross Sections

It is desirable to give the resonance parameters up to the energy
as high as possible for the structural materials, since the resonance
structure has én impertant role in the self-shielding effects even in
the unresolved rescnance region up to a few MeV., Hence the resonance
region was setlup to 600 keV except for 61Ni in the present evaluation.
Such a wide resonance region, however, causes the following problems.

The capture croés sections calculated from these resonance
parameters aré.lower than the measured data in the energy range above
about 200 keV. This underestimation comes from the level missing of the
éfwave resonances, which is obvious in the staircase plotting of
fesonancé levels as shown in Figs. Al ~ A5, We corrected this
underestfmation by applying a slight smooth positive background cross
section.” Some disagreement between the calculated and the experimental
Cross sections.was also corrected by the background cross section
instead of adjusting the resonance parameters. The capture cross
sections of natural nickel with and without the background cross section
are shown in Fig. A6 with the measured data.

On the other hand, the total and elastic scattering cross sections
calculated from the present parameters are underestimated slightly in
the lower energy region and overestimated considerably in the higher
energy region above a few tens of keV., Hence we have investigated why
this anomalous. behavior of the total and elastic scattering cross

sections occurs, and we have found the following two reasons:

A) Energy Dependence of Effective Scattering Radius

In the ENDF/B format, the effective scattering radius R is
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required to be constant through the resolved ‘resonance xregion. TFor -
a wide energy range -such as up to 600 keV, however, the effective
scattering radius is not conmstant but energy dependent. The
optical model calculation shows that the radius of Ni isotopes
decreases considerably with increase of the neutron energy as shown
in Figs. A7 ~ All. The radius decreases often down to a .factor of-
0.7 at 600 keV. 1t is therefore evident that the constant radius
approximation causes considerable overestimation in the higher
energy region. However, this effect . is not sufficient to explain-

the overestimate in the higher energy régiomn.

B) Truncation Effect of Finite Rescnances

The resonance shape of the elastic scattering cross section is
.asymmetric as shown in Fig. AlZ because of the interference between
the resonance and potential scattering. Hence its ‘contribution is
positive in the higher off-resonance energy region and negative in
the lower energy regiom. Consider-aﬁ energy point. - If there are
many rTesonances both in higher and lower energy region as in the
case of actual nuclei, the positive and negative contributions
cancel out at this energy point.

In the evaluated data file, however, we take a finite number of
resonances. Hence all the contributions of distant resonance
levels are positive near the upper boundary of the rescnance
region, and are negative near the lower boundary. This situation
is schematically shown in Fig. AlZ.

In order to know how much this effect is, the cross section of
58, . . .

Ni was calculated by removing the resonance levels below 400 keV.

The results are compared with those without removal of levels in
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Fig. Al3. The cross section value is reduced more than 20% in the
off-resonance energy region. It is found that the truncation
effect is as much as the effect of the energy dependence of the

effective scattering radius described above.

It is revealed from the present study that the overestimation of
the total and elastic scattering wcross sections in the higher energy
region is inevitable if we use ﬁhe constant scattering radius. How
should this overestimation be corrected? Applying the background cross
gsection is a common way. In the present case, howéver, the .background
correction is very difficult particularly for the isotopes from the
following reason: The overestimation becomes more than 3 barns at the
off-resonance regions above 400 keV. On the other hand, the cross
section minimum due to the interference often becomes as low as 0.5
barns. Therefore a smoeth negative background correction causes
negative cross section values at the energies:of the cross sectiom
minima.

- Consequently the background cross secticn must have strong energy
dependence. It is-a hard job to determine such an energy dependent
background cross section, as so many resonance levels exist in the
energy region considered.

To avoid this difficulty, we adopted.the energy dependent effective
scattering radius by modifying the ENDF/B format for internal use. We-
found that the overestimation could disappear with the following energy

dependent radius:
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R -(fm) =-8.1L - 5.9 x En-(MeV) for-SaNi,
' 60, ..
=7.0 - 5.0 x En (MeV) for Ni,
= 6.4 - 8,3 x En (MeV) for 61Ni,
- 7.66 - 4.29 x E_ (MeV) for 62y1,
64 .
= 7,37 - 3.7 «x En (MeV) for Ni.

The present radius is also showﬁ in Figs. A7 ~ All, The solid line in
Fig. Al3 shows the cross section calculated with the energy dependent
radius,

The energy dependent radius is not allowed, however, in the current

D to modify the ENDF/B format sc as

ENDF/B format. We made a proposalA
to accept the energy dependent effective scattering radius. At present
we took the differgnpe between the energy-dependent and constant radius
calculations as'the”background cross section. Consequently, the
background éross section has a resonance-like structure. Such a
strongly energy-dependent background cross section, however, might -
distor the Doppler broadened cross section, if it is calculated directly
froﬁ the resonance parameters and the background cross section. As to
the natural nickel, the background cross section was produced by the
eve—guide method before the present study. The eye—guide method was
possible, because the cross section minimums are not so low as those of
the isotopes.

Figures Al4-Al9 show the background cross section of natural nickel

and the isotopes.
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Fig.A.14 The total and capture background cross sections of natural nickel.
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Fig.A.15 The total and capture background cross sections of 58Ni.
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Fig.A.1l6 The total and capture background cross sections of 60Ni.
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Fig.A.17 The total and capture background cross sectioms of ~ Ni.
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Fig.A.18 The total and capture background cross sections of “TNi.

—194 —



Cross Section {barns)

Cross Section (barns)

JAERI-M 85-101

3.0 . e e — e — T . —
I “Ni TOTAL BGCS
2.0
] —_—. JENDL-2
1.0
ﬂm
]
}
1 L ! i a1 a1l 1 1 1
igY
0.0100 , —r , ——— ] ' —
“Ni CAPTURE BGCS
i —— JENDL-2
. JENDL-1
0.0050—
0000053 ' e lﬂé* 1 " 155 '

Neutron Energy ( eV}

. 64 .
Fig.A.19 The total and capture background cross sections of Ni.
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