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I. Introduction

This report contains a brief description of the cross sec-
tions in the Evaluated Nuclear Data File (ENDF/B) designated as
standards by the Normalization and Standards Subcommittee of the
Cross Section Evaluation Working Group (CSEWG). The Subcommittee
met at Los Alamos Scientific Laboratory (LASL) on March 26-27,
1973 to review the status of and make recommendations regarding
the measurements standards cross section to be included in Version
IV. The conclusions of this meeting are reflected in the summary

documentation.

In most cases, only limited documentation is available at
this time., Completed documentation is referenced where available,
and detailed summaries of the up~dated standards should be avail-
able from the authors in the near future. This report is intended
to provide background information at this time for the recently
issued library. These data are available on request from the four
international neutron data centers*. Each standard described
here (excepting carbon) includes at least the File 1 comments
(i.e,, the Hollorith description appearing on the File (MF=1 MT=
451), the data listing of the reaction considered a standard, and
graphical comparisons of the evaluation with selected experimental
data.

Table I lists the standards cross sections, the energy range
as defined by the Normalization and Standards Subcommittee, MAT
number, reaction type, and responsible laboratory. The laboratory

for the 23°
o=

plained in section II-G of this report.

U(n,f) is listed only as "Task Force", and will be ex-

*(See overleaf)
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Neutron Data Centers

* Nuclear Data Section
I.A.E.A,
Karntner Ring
A-1010 Vienna
AUSTRIA

NEA Neutron Data Compilation Centre
B.P., 9

91190 Gif-sur-Yvette

FRANCE

U.5.S.R, Obninsk
Kaluga Region

Institute of Physics & Energetics

National Neutron Cross Section Center
Brookhaven National Laboratory
Associated Universities, Inc.

Upton, L.I., N,Y. 11973



Reaction
Material MATH# Type

1H 1269 On,n

%
e 1146 ®a,p
®Li 1271 %n,a
105 1273 %,
12, 1274 %@
197Au 1283 0n,Y
235y 1261 %, £

TABLE I

Energy Range

1 keV - 20 MeV
1 - 20 MeVv

1 keV -~ 50 keV

Thr - 100 keV

Thr - 100 keV

1 keV « 2 MeV

Thr; 10 keV - 1 MeV

Thr; 100 keVv - 20 MeV

LASL

.LASL

LASL

LASL

ORNL

BNL

Task Force



II Description of Recommended Standards

A. Hydrogen Total and Differential Elastic Scattering Cross

Sections.

L. Stewart, R.J, LaBauve and P.G. Young,
Los Alamos Scientific Laboratory

MAT. No. = 1269.

Recommended Energy Range 1 keV - 20 MeV

The recommended cross section covers the energy range 1 keV-
20 MeV, It is the same evaluation as ENDF/B-III, but Op has been
regenerated to a higher precision. It should be noted that two
new experiments have been carried out since the appeérance of the
Version=-II11 eza%uation, those of Clement et.al.(l) (R.P,I) and
1. 2

Heaton et.a (NBS), The Normalization and Standards Subcom-

mittee felt that the new data did not add to the knowledge of the
total cross section at the 1% accuracy level. Fig. I shows these

two data sets compared with the ENDF/B-IV evaluation.

The total cross section is taken as the sum of the elastic
scattering and radiative capture cross sections. The elastic

scattering cross section was obtained from a theoretical analysis

by Hopkins and Breit.(3)

1.

A set of phase shifts obtained by Seamon

et.a was used in this analysis.

The recommended differential elastic scattering covers the

energy range 1-20 MeV and was also obtained from the Hopkins and

(3)

points were calculated for the Version IV data.

Breit phase shifts, Additional low and intermediate energy

References
1, Clement and Stoler, Nuc., Phys/A 183, 51, 1972.

2, Heaton et.al., P.C. 1971.
Schwartz et.al., NBS Monograph 138, 1974.

3. Hopkins and Breit, Nuc. Data A9, 137, 1971.
4, Seamon et.al., Phys, Rev. 165, 1579, 1968.
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3
He(n,p) Cross Section

L. Stewart,
Los Alamos Scientific Laboratory.

MAT, No,= 1146
Recommended Energy Range Thr-50 keV.

This material was transferred from ENDF/B-III with no modi-~
fications. The preliminary description below is extracted and re-

produced from the Version-III Standards Report BNL 17188.(1)

""Although this material contains all of the cross section
3 -
data for "He, only the (n,p) cross section from 1.0x10 > eV to

50.0 keV represents the recommended standard cross section.

Below one keV, the (n,p) cross section was assumed to vary as
1/v and normalized to 5327 barns at 0.0253 eV. This value was ob=~
tained from the measurement by Als-Nielsen and Dietrich.(z) The
thermal cross section is believed to be known to within one per-

cent.

Between 1 keV and 50 keV, the recommended standard cross
section was based on the corrected results from a measurement made
by Gibbons and Macklin.(3) Below 10 keV, the recommended (n,p) is
believed to be known to within 3%. Above 10 keV, the uncertainty
in the recommended cross section rapidly increases beyond the de-
sired three percent. Figure II shows the recommended cross

section."

References

1. M,K, Drake, BNL 17188 (ENDF-179) July 1972,

2. Als-Nielsen and Dietrich, Phys. Rev. 133B, 925, 1964.
3, Gibbons and Macklin, Phys. Rev. 114, 571, 1959,

4. Batchelor et.al., Rev. Sci. Imst. 27, 1037, 1955.
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6Li(n,CV)sH Cross Section

G. M. Hale, D. Dodder, P.G, Young, and L. Stewart,
Los Alamos Scientific Laboratory

MAT. No.= 1271

Recommended Energy Range Thr.-100 keV; = 940.00 b.

92200
The ENDF/B-IV cross section set is based on a multi-level,
multi-channel R-MATRIX analysis of the total, elastic, and (n,
alpha) cross sections for energies up to 2 MeV and is briefly de-
scribed in the Hollorith section (MF=1, MT=451) of the Lithium-6
data set on pages 63-66 , The Gn,d cross section evaluation is
plotted in Fig.IlI, and compared to experimental data. The ref-
erences are listed immediately following Fig.III. It can be seen
from Fig.I1I, that there is excellent agreement between the experi-
mental data and the evaluation up to 50 keV, Ab?¥§ 50 keV the

evaluation lies between the data of Friesenhahn,

(2) (3)

and the data

sets of Fort, and Coates., The disagreement across the 243
keV resonance precludes the use of this cross section as a stan=-

dard above 100 keV at this time.

References

1. Priesenhahn et.,al., INTEL-RT-701Ll, 1974.
2. M,S, Coates, Priv. Comm.,, 1973.

3. Fort et.al., EANDC-(E)-148 1972.



LOM0°Z

00° 01

0108

2000°01

2010°3

(A=)Hu3
061

uoT}09s §80I0 (RVCU)T]

*ABW Q¢-A9¥~T 98uex £81sus -
9 *I1T 2an31g

50°

(o



SLi(n,t)

Yr. Lab
74 GRT
74 ANL
73 HAR
72 CAD
72  HAR
67  RBZ
67  ALD
66  ALD
65  FOA
65  FOA
61  CCP
60  HAM
60  ccp
59  NWU
59  RIC
59  LAS
59  ORL
58  NRD
57  GCP
56  LAS
56 CCP
54  LAS
54  NWU
52  LAS
50  ANL

REFERENCES FOR EXPERIMENTAL DATA

Author

Friesenhahn, et al.
Poenitz

Coates

Fort, et al.
Clements, et al.
Rendic, et al.

Cox, et al.

Barry

[
Conde, et al.
Schwartz, et al.

Mikailina, et al.

Bormann, et al.
Perelygin, et al.

Pardo, et al.

Gabbard, et al.
Bame, et al.
Murray, et al.
Kern, et al.
Elpidinskii, et al.
Ribe

Gorlov, et al.
Frye, Jr.

Weddell, et al.
Ribe

Blair, et al.

References

INTEL-RT-7011 (1974)

Priv. Comm. (1974)

Priv. Comm. (1973)
EANDC~(E)-148 (1972)
AERE-R-7075 (1972)
ZFKR-130, 143 (1967)

J. Nuc. En. 21, 271 (1967)

Conf. Neutron Cross Sections and
Tech., Washington D,S, Volll,
763 (1966)

Ark. Fiz. 29, 45 (1965)
Nue. Phys. 63, 593 (1965)

Sov. Prog. Nuc. Phys. p.185
(1961)

Zeit. Nat. /A 15, 200 (1960)
At. En. 9, 488 (1960)

Bull. Am. Phys. Soc. 4, 218
(1959)

Phys. Rev., 114,
114,
115,
Phys. Rev. 112,
At. En./Supp 5, 75 (1957)
Phys. Rev. 103, 741 (1956)
Dok, 111, 791 (1956)
Phys. Rev. 93, 1086 (1954)
Phys. Rev. 93, 117 (1954)
Phys. Rev. 87, 205 (1952)
ANL=4515, 7 (1950)

201 (1959)
1580 (1959)
1707 (1959)
926 (1958)

Phys. Rev.
Phys. Rev.
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D. lOB(n,oz),(n,a/ Y) Cross Sectioms

G.M, Hale, R,A, Nisley and P.G. Young,
Los Alamos Scientific Laboratory

MAT. No.= 1273
Recommended Energy Range Thr.-100 keV; 9000 = 3836.5 b.

The 10B(n,ot) cross section (MF=3, MT=107) for ENDF/B-1V, is

the sum of 1OB(n,Oto) + 10B(n,a1Y)(MF=3, MT=780, 78l). The partial
and total cross sections were derived from am R-MATRIX analysis.
The analysis is described briefly in the Hollorith section (MF=1,
MT=451) of the B-10 data set on pages 70 - 74, The 02200
(n,ozo)=24o.51 barns and the Ozzoo(n,a Y¥)=3596.0 barns yield the
95900 value listed above. The evaluated (n,@), (n,alY) cross
sections are plotted in Fig IV~ V, and compared to selected experi-
mental data. The experimental references are listed immediately
following Fig. V. There is excellent agreement in the (n,%) cross
section to 100 keV and then the evaluation falls between that of
Bichsel(l) and Friesenhahn.(z)

References
1. Bichsel et.al., Phys. Rev. 108, 1025, 1957.
2. Friesenhahn et.al., INTEL-RT.- 7011, 1974.

-11~
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1°Bgn,d2

Yr. Lab
74 GRT
69 LRC
68 ORL
67 ALD
65 ANL
60 DKE
57 RIC

REFERENCES

FOR EXPERIMENTAL DATA

Author
Friesenhahn, et
Bogart, et al.
Macklin, et al.
Cox, et al.
Mooring, et al.
Bilpuch, et al.
Bichsel, et al.

References

al, INTEL-AT-7011 (1974)
Nuc., Phys./A 125, 463 (1969)
Phys. Rev. 165, 1147 (1968)
J. Nuc. En. 21, 271 (1967)
ANL-6877 (1965)
Am, Phys. 10, 455 (1960)
Phys. Rev. 108, 1025 (1957)
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E. 120 Differential Elastic Scattering Cross Section

F.G. Perey and C,Y, Fu,
Oak Ridge National Laboratory

MAT. No, - 1274
Recommended Energy Range; 1 keV - 2 MeV

The carbon-12 Differential Elastic Scattering Cross Section
below 2 MeV was considered a standard for ENDF/B-III. There were
only minor modifications in this energy region from Version III to
Version IV, MAT., No. 1274 was incorporated in the Version IV
Standards Tape (tape 413) without the scrutiny and recommendations
usually afforded a standard material by the Normalization and
Standards Subcommittee. Because of the bulk of the file involved,

the data set does not appear in the appendices.

-15-



197Au(n,¥)70ross Section

M. D. Goldberg and S. F. Mughabghab
Brookhaven National Laboratory

MAT. No, = 1283

Recommended Energy Range 10 keV-~1 MeV; O 98.8 b

2200
The Au evaluation has been documented and disseminated in
report form; BNL 50439, The part of the evaluation dealing with
the capture cross section has been extracted and the salient
portion reproduced in the following eleven pages. A detailed plot
of the evaluation appears in Fig.VI with selected sets of experi-
mental data. The high energy portion of the curve has been
expanded and displayed as Fig,VII. References for the data used
on both plots are listed immediately after Fig. VII,
Note that the smooth cross sections in the resolved and
unresolved energy regions given in Appendix E page 85
(MF=3, MT=102) are background cross sections and must be added
to the cross sections generated from the resonance parameters to

complete a resonance profile.

~-16-



197Au(n,y)lgSAu Reaction for ENDF/B-IV*

M.D. Goldberg and S.F. Mughabghab

Brookhaven National Laboratory

The capture cross section in the ENDF/B-IV File below 2 keV
is represented by the resonance parameters. In the energy region
2~10 keV, the capture cross section was calculated by using the
average resonance parameters specified in File 2 and the code

AVRAGE-4(1) @

which follows the method of Lane and Lynn and ap-
plies width fluctuation corrections as discussed in their paper.

This calculated curve is shown in Fig. 1 compared with the avail-

S7au(n )
1~ 20keV
DATA NOT BASED ON 235y NORMALIZATION

o FRICKE 70
« CZIRR 73

+ KOMPE 69

s BERGVIST 83
x ENDF/B-II

En (keV)

Figure 1

*Extracted from "Evaluated Neutton Cross Sections of 197

50439 (ENDF-215) 74, S.F. Mughabghab et al.

Au" BNL

- 17 -



able data in this range and with the ENDF/B-III valves between 1

and 6 keV.

(The curve above 10 kev is the same as that of Fig. 4.)

For neutron energies greater thanm 25 keV, a reassessment of

the gold capture cross section is required because of the availa-

bility of new measurements and because of a reevaluation of the
235

fission cross section between 25 and 100 keV.

U cross section for ENDF/B-IV.

Fig. 2 shows the new

235U

It can be immedi-

ately seen that there is considerable structure in this cross

section, with fluctuations of as much as 10% or more within a

kilovolt or so.

Thus, its use as a standard is quite compromised

unless the neutron energy and neutron energy spread are well known

and accounted for.

In Fig. 3 this cross section is "smeared out"

by averaging points in groups of ten (effective '"resolution' A5

keV) and compared to a similar curve for the

section in ENDF/B-III.

235U fission cross

This plot indicates an average change in

the absolute value of the cross section of 5-157%.

Since it would seem that a fluctuating cross section subject

to substantial renormalization, does not make a very reliable

o {b}

B

L T T

235( (n,f) ENDF/ B~ I
25-100 keV
H. ALTER, PRIVATE
COMMUNICATION,
APRIL, 1973

o (b)

60 70
€, {keV}

Figure 2

~ 18 ~

T T T T
235y |n,t) ENDF/B I¥
25-100 kev

H.ALTER, PRIVATE
COMMUNICATION,
APRIL, 1973

AVERAGED GROUPS OF TEN

2.4

2.2

20

ENDF/8 - I
s

ENDF/8-IZ ¥

—
90

1 | |
[1¢] 70 80 100

Ep (keV)

Figure 3



standard, it was decided to perform the gold capture re-evaluation
with data not involving 235U fission standardization. This follows

(3) (4)

the procedure adopted by Carlson and by Poenitz in evalu-
ations presented at the 1970 EANDC Normalization and Standards
Conference held at Argonne National Laboratory and follows the
most recent recommendations of the Normalization and Standards
Subcommittee of CSEWG (July 1973). Due to an abundance of ex-
cellent recent experiments, it was also arbitrarily decided that
only data measured since 1960 would be considered.
The capture cross between 10-100 keV is shown in Fig. 4.

The following data sets were were plotted: (1) Czirr et al.(s)

(6) (3) TFricke et al.(7) 4) Kompe(8)

(10)

(2) LeRigoleur et al.
9)

(5) Poenitz et al.

(11)

(6) Belanova et al.
(12)

(7) and Berg-

(13) and

vist. The data of Spitz et al.

(14)

Moxon et al.

Bilpuch et al. were not used.

The capture cross section between 100-1000 keV is shown in

Fig. 5. Data sets of Refs. 6-10 were plotted, plus the data sets
(15)

of Barry.

Inspection of Figs. 4 and 5 show that the various data sets

are in quite good agreement with each other within the quoted

- 19 -



o (mb)

’— T T (97 T T T
L ° Auln,y)
1400 ° 10 -100 keV
NON-22%y DATA
1200k o FRIGKE 70 (GRENCH ERROR)
e GZIRR 73
s BERGQVIST 63
. L v BELANOVA 65
loco "1 x POENITZ 68
[ + KOMPE 69 (EVERY THIRD POINT
BELOW 50 keV)
| o Le RIGOLEUR 73 (EVERY THIRD
800 |- A POINT)
600]»
4ooL
200 F
1 — 1L 1 L L
0 20 40 60 80 100
En(keV)
Figure 4
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errors. There is a general tendency for the data of Fricke et

(15) (Fig. 5) to be higher than others

(11)

al.(7) (Fig. 4) and Barry

and for the data of Bergvist to be lower; but all are never

more than about two standard deviations from the mean. The one

(10)

point of Belanova et al. is about three standard deviations

low. The evaluated eye-guide in Figs. 4 and 5 was drawn with no
explicit weight factors for the various experiments.

For the region above 1 MeV, the only one significant new con~

(16) These data should be considered

. 235
preliminary until published and were measured relative to 3 U,

235

tribution is that of Lindner.
but the lack of measured fluctuations in the U fission cross
section at these high energies made it worthwhile to see what the
new data indicated for gold capture. Fig. 6 shows two inde-

(16) yetween 0.5 and 3

pendently normalized data sets from Lindner
MeV. The curve between 0.5 and 1 MeV is that of Fig. 5 and above
1 MeV is that of ENDF/B-III. The data up to 2.2 MeV are in ex-
cellent agreement with the old evaluation. The two higher energy
points are low by about 15% and 20% respectively. It was felt
that it was not worthwhile to give these points sufficient weight
to seriously distort the ENDF/B-III curve, which represents the
best curve through all previous measurements. An added inducement
for not trying a serious reassessment of all of the data above 1
MeV was the implications of the effect noted by Devaney.(l7)
Devaney points out the importance of a multiple reactions cor-

rection for reaction cross section measurements above approxi-

mately 100 keV. The correction is particularly important for

- 21 -



o {mb)

19784 {n,y)
100 keV -1 MeV
NON-233y DATA
o FRICKE 70
x POENITZ 68
» BARRY 64
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200 o Le RIGOLEUR 73 (EVERY 10 keV, [00-160keV,
EVERY THIRD POINT, > 190 keV)
= 300 .
£
3
200 —
100 ‘\M\_ﬁ_\; -
0 1 S | 1 | | il | l |
¢} 100 200 300 400 500 600 700 800 900 1000
En(keV)
Figure 5
S/ {n,y)
150 0.5-3.0 Mev ]

100:

50

o x NAGLE, LINDNER 1973

Eq (MeV)

Figure 6
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radiative capture, even with fairly thin samples. The relevance
of this effect to specific gold capture experiments is unknown,
but should be determined before the higher energy gold capture
data are reevaluated again.

In conclusion, the evaluated curve of ENDF/B-TIIT between 1

and 20 MeV, which included the evaluation of Vaughn and Grench(ls)

(1.0 - 5.2 MeV) and that of Bogart(27)

above 5.2 MeV, are adopted
for ENDF/B-IV.

It is of interest to calculate the fission spectrum averages
of the capture and other reaction cross sections and compare them
with experimental measurements. For this purpose, a 252Cf fission
spectrum was represented by a Maxwellian with a temperature of
1.39 MeV, i.ess

$(E) = C.VE BT
was used. (C is a normalizing constant.) The calculated fission
spectrum average of the ENDF/B-IV (n,y) reaction of gold is 81.8
mb. This number is to be compared with an experimental value of

(19

95.5 % 2.3 mb measured by Pauw and Aten. Since the capture

section in the whole energy range 0.100-1.5 MeV is believed to be
known to better than 18%, the source of this discrepancy could be
due to either the measurement and/or the inadequacy of represent-—
ing the fission spectrum by a Maxwellian form at low energies.

The 23 (20)

5 R
U fission spectrum average measurements of Fabry shed

gsome light on the former explanation. Fabry obtains a value of
197
88.0 * 4.5 mb for 9 Au(n,y)lgsAu reaction. With a characteristic

2
temperature T = 1.32 MeV for 35U, we obtain a fission spectrum

- 23 -



average of 84.9 mb which is within the stated error of Fabry.(zo)

After the completion of the evaluation of the capture cross
section of Au, it was found that two points had been inadvertently
omitted from consideration. Both were measured with the same
technique at the National Physical Laboratory in England. At 25

keV, Ryves et al.(Zl)

measured a value of 640 * 25 wb, This is in
excellent agreement with the value of 648 mb read from Fig. 4. At
966 keV, Robertson et al.(22) measured a value of 96.2 * 2.0 mb.
This value is approximately 12% higher than the value at this
energy from Fig. 5. No changes were made as a result of this
discrepancy for the reasons noted above regarding the Devaney(l7)
multiple reaction correction effect. In addition the following
data sets became available at the time of the writing of the
report:

@) Poenitz(23)

data in the energy range 400 - 3500 keV.
This is an absolute measurement carried out by a large liquid
scintillator for the detection of prompt capture gamma rays. The
Grey Neutron Detector, the Black Neutron Detector and a 6Li—glass
detector were employed to measure and monitor the neutron flux.

(2) Macklin et al.(24)

data in the energy range from 3 to
550 keV. 1In this measurement a scintillation detector and a 6Li
neutron monitor were used. The efficiency of the detector was
normalized to the 4.9 eV gold resonance by the saturation method.
The 6Li neutron cross section of Uttley, slightly modified, was
adopted.

(25)

(3) Rimawi and Chrien using the iron filtered beam,

- 24 -



measured the neutron capture cross section of gold at 24.5 keV by
the activation method. Assuming a lOB(n,uy)7Li cross section of

3.487 b and a total reaction cross section of 5.9175 b for 10B,

197Au of 0.630 *

they obtained a total capture cross section for
0.006 b. The error indicated is only statistical and does not in~
clude the uncertainly in the normalization. These new measure-
ments were plotted and compared with the ENDF/B-IV capture cross
section in the pertinent energy regions. Good agreement is noted
between the new measurements and the evaluated ENDF/B IV capture
cross section.

Finally, it may be noted that preliminary results of the
capture cross section of gold between 100 keV and 500 keV were
reported by Fort(26) in a progress repﬁrt. A 47mBy detector was
used to detect the induced activities., The data are not available
at this time. Fort, however, made a comparison between his data
and those of LeRigoleur and found reasonable agreement between

the two measurements. These new data sets will be considered in

the evaluation of the Au(n,y) cross-section for ENDF/B-V.
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G.
23SU(n,f) Cross Section

Task Force

MAT. No. = 1261

Recommended Energy Range; Thr, 100 keV-20 MeV; 02200(n’f)=
585.4b.

235 ,
The U evaluation (one of 5 isotopes considered) stems from

the joint effort of experimenters, reactor physicists, and evalu-
ators who met at Brookhaven National Laboratory February 13-15,
1973 (The Big 3 + 2 Task Force Meeting*). Guide lines for Version
IV cross sections, developed by this Task Force, were meshed with
suggestions from the Normalization and Standards Subcommittee of
CSEWG to produce the existing 235U evaluated data set. While many
people were involved, the principal investigators of concern were
J.R, Smith, (Aerojet Nuclear Corp.), B.R. Leonard Jr. (Battelle
Northwest), and G, DeSaussure (Oak Ridge National Laboratory) for
235U(n,f) cross sections with energies less than 10 keV and L.
Stewart, (Los Alamos Scientific Laboratory), H. Alter+ (Atomics
International), A. Carlson (National Bureau of Standards) and W.

Poenitz (Argonne National Laboratory) for 235

U(n,f) cross sections
with energies between 10 keV and 3.5 MeV. Above 3.5 MeV, the
evaluation and data input were the responsibility of L. Stewart

(Los Alamos Scientific Laboratory).

The experimental data for 235U(n,f) and the methods used for
the evaluation are described briefly in the Hollorith section (MF=
1, MT=451) of Appendix F pages 86-91, The errors assigned to the
cross sections are taken from File 1 and listed in Table II. Fig.

VIII compares the evaluated cross section with experimental data.

* Notes from Big 3 + 2 Task Force kindly supplied by A. Carlson
NBS.

+ Present Address U,S, Energy and Development Administration,
Washington, D.C, 20545,
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The high energy portion of the curve has been expanded and is
shown in Fig. IX. References for the experimental data sets fol-
low Fig. IX. Note that the smooth cross sections in the resolved
and unresolved energy regions given in Appendix F pages 109-111,
(MF=3, MT=18) are background cross sections to be added to those
generated from the resonance parameters in order to complete the

resonance profile.

TABLE II

Energy Range (MeV) Assigned Error

.25 - 1.0 47
1.0 - 1.5 5%
1.5 - 2.0 3%
2.0 - 5.0 4%
5.0 -7.5 7%
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ENTRY BY |, STEWART, R.J, LABAUVE, AND P,G. YOUNG
LOS ALAMOS SCIENTIFIC LABORATORY

LOS ALAMOS,NEW MEXICO 87544

OCTOBER 22,1970

MF a4
MTm451,
MFa?2

ATOMIC MASSs4,P07828

MT=151, SCATTERING LENGTH=1.27565E=-12 (M,

MF=3

MT= 14,

MT=: 2,

MT=192,

MTR251,

MTE282,

MT=253,

MF=4
MTe 2,

MFs?
MT= 4,
MF=12

MT=1p2,

MF=y4

MYELp2,

TOTAL CROSS SECTIONS === THE TOTAL CROSS SECTIONS ARE
OBTAINED BY ADDING THE ELASTIC SCATTERING AND
RADIATIVE CAPTURE CROSS SECTJONS AT ALL ENERGIES,
1.,9E~8% EV T0 20 MEV.

ELASTIC SCATTERING =~= FROM AN EXTENSIVE THEORETICAL
TREATMENT OF FAST NEUTRON MEASUREMENTS

BY J. C. HOPKINS(LASL) AND G, BREIT(STATE

UNIVERSITY OF NEW YORK), SEE N,0. A9, 145(1971),
1.0£-0% EV 70 28 MEV.,

RADIATIVE CAPYURE ~=o THESE CROSS SECTINNS ARE TAKEN
FROM THE PUBLICATION OF A, HORLEY WHERE A VALUE

OF 332 MB WAS ADOPTED FOR THE TWERMAL VaALUE, SFE
NeD, A2, 243(1966) ALSO P,C,

1,0c=85 EV T0 20 MEV.

AVERAGE VALUE OF COBINE OF SCATTERING ANGLE
IN LAB SYSTEM (PROVIDED BY BNL),
1,06n@5 EV TP 28 MEY,

AVERAGE LOGARITHMIC ENERGY CHANGE PER CoOLLISON,» TAKEN
AS 1, FROM 1,PE=05 £v 70 22 MEV, (PROVIDED BY BNL).,

GAMMA, TAKEN AS 1, FROM 1,0E=R5 EV TO 20 MgV,
{PROVIDED BY BNL),

NEUTRON ELASYIC SCATTERING ANGULAR DISTRIBUTIONS IN
THE CENTER QF MASS SYSTEM=«GIVEN AS NORMALIZED
POINTWISE PROBABILITIES,

28804 TQ 5 EV FREE GAS SIGMA®22,449 BARNS,

GAMMA RAY MULTIPLICITIES === MULTIPLICITY, (REFERRED
TO MTeig2, MF=3), IS UNITY AT ALL NEUTRON ENERGIES,

LP=2 MOW IMPLEMENTED, THEREFORE ALL GAMMA ENERGIES

MUST BRE CALCULATED,

GAMMA RAY ANGULAR DISTRIBUTION === ASSUMED 1SOTROP]C
AT ALL NEUTRON ENERGIES,



LA=4574

1~ H= 1 LASL EVAL~AUGTE L STEWART,R,J.LABAUVE,P,G.YOUNG

(19713 DIST=MAY74

R XYITIXYIIT T Y Y ) DNA 4148 MoD 2 Shptaptestastatapnapasbtian

AUGUST

1973 COMMENTS AND CHANGES

RECENT TOTAL MEASUREMENTS BY CLEMENT AND STOLER
(RP1) AND BY HEATOW ET AL, (4BS) DD 40T INDICATE
THE NEED FOR CHANGES AT THIS TIME,

THE LP22 FLAG HAS BEEN IMPLEMENTED IN MF=12,
MTR182 IN VERSION 1V,

A NEW LISTING HAS BEEN GENERATED F3R THE TOTAL
CROSS SECTION TO [NSURE THAT THE SUMMATION OF THE
PARTIALS 1S CONSERVED 10 HIGHER PRECISIgN,

THE NORMALIZATION AND STANDARUS SU3COMMITTEE OF
CSEWG REVIEWED THIS FILE IN MARCH, 1973 AND
RECOMMENDED NO CHANGES TO TwE SCATTERING CROSS
SFCTION FOR VERSION IV,

RERRBBRBORE QRO RS DNA 4148 Mop 1 GUGOIRAN AR NGGR IR N NN BB NGO TRES

TH1S MODIFICATION WAS MADE TO ENABLE THE CURRENT
DNA LIRRARY T CONFORM TO THE ENDF/B-I11I LIBRARY
AND TO ADD PHOTON INTERACTION DATA

THE DATA CORRESPONDS 70 THE ENDF/Belll EVALUATION
WITH THE MAT NUMBER HAVING THE SAME LAST 3 DIGITS,

BEDBRRBBERDEERB PR RADRBBRRRE DO R G BB RN RPN AR PBRTRORANBaHBUDOOONR

€ & % & ¢ & & & &SR

»

LI I I Y T TN R JEE IR T N N 2N 2R BN JNE JNE BN S L JNE BN 2N TR YN 2NN R Y

CROSS SECTION STANDARpD HYDROGEN SCATTERING CROSS SECTION

LA N N L N I I B I 2K N I B B T B I I R B R IR I TR T I I )

THE SCATTERING CROSS SECTION HAS BEEN RECOUMMENDED AS A

L ] * #* »

* % & & ¢ ¢ & B

STANDARD BY TWF CSEWG NORMALIZATION AKND STANDARDS SURCOMMITTEEe

L]

FOR THE ENERGY RANGE FROM 1 KgV TO 28 MEY °

»

L 2 I 2 BRI S 2N IO N N 2 T R TEE TR Y S S S S S S Sy

HYDROGEN FREE ATOM CROSS SECTIONS AS GIVEN IN LA-4574
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2-RE- 3 LASL EVAL-1968 L ,STEWART

DIST=-APR74

THIS FILE TRANSFERED FROM ENDF/B=111 WITH NO MODIFICATIONS,
* * L ] * *

* % * & % & & K & ¥ ¢

HEL [UM=3

LA N I L N Y IR 2N K B R I I R R ) I T N S Y
CROSS SECTION STANDARD HE=3 (N,P)

LA R A A A A 2 I R I T I I O L %

*

F

* & & & FS

THE HE=3 (N,P) CROSS SECTION FOR THIS MATERIAL IS RECOMMENDED

-

AS A STANDARD FOR NEUTRON ENERGIES FROM THERMAL T0 57 KEV

*

L L] [ “ L

ROM AM UNPUBLISHED EVALUATION BY L ,STEWART (LASL-%1968)

THIS EVALUATION OF HE=-3 WAS RECOMMENDED BY THE STAMDARDS

SUBCOMMITTEE (CSEWG) FOR INCLUSION IN ENDF,B AT THE OCT, 1978
MEETING OF CSEWG.

NATA CONVERTED TO ENDF/B FORMAT BY M,DRAKE(BNL) AND R,LABAUVE
(LASL) AUG1971,

MFzi
MT=451,
MF=2
MT=151,
MF=3
MT= 1,
MTz 2,
MT=2123,

ATOMIC MASS=3,0160

SCATTERING LENGTH=R,2821E=12 Cn,

ToTAL CROSS SECTIONS ==~ FROM 20001 EV To 1@,.8 KEV
MTL TAKEN AS SUM MT2 + MT1ig3, FROM 13,8 KEV TO 28,7
MEV MT1 EVALUATED USING EXPERIMENTAL DATA FROM REF .6,

ELASTIC SCATTERING CROSS SECTIONS ~=~- FROM ,pp221 EV
T0 1¢.8 KEV MT2 TAKEN AS CONSTAnT=1,p B, FROM 10,8
KEY T0 20,0 MEV MT2aMT1=MT4103=MT124 WITH EXPERIMENTAL
DATA FROM REF,9 AND 11 AS CHECK, NOTE TWO REACTIONS
MISSIMG FROM THIS EVALUATION, NAMELY W,NePRIME,P AND
Na2N,2P, EXP, CATA AT 15,¢MEV INDICATES NON=ZERO
CROSS SECTIONS FOR THESE, INCLURED I MT2 THIS EVAL,

N=P CROSS SECTICNS === FROM 20781 EV TO 4,42 KEV

MT173 TAKEN AS ONE-OVER=V(53278 AT ,@253EV)FROM
REF.13, FROM 1,42KEV TO 2¢,GMEV MT 143 IS EVALUATED
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MT=104,

MT=2251,

MT=252,
MT®253,
MFa4

MT= 2,

REFERENCES

i, R,BA

(195
2, R.A,

USING EXPERIMENTAL DAYA FROM REFS,1,4,5.:8,10,11,12,
14,18,16 COVERING ENERGY RANGES AS FOLLNWS =

REF,1 ~ ,12 MEV TO ¢,2 MEV

REF,4 = 5.8 MEV 70 13. MEV

REF,5 = 5.0 KEV T0 4,2 MEV
REF,.8 = .48 MEV Y0 4,5 MEV
REF.10~ 3,1 MEV 70 11, MEV
REF .14~ +95 MEV

REF,14- 5,0 KEV TD 4,2 MEV

REF,15- 5,0 KEV T0 4,2 MEV
REF,16= 14, MEV
DATA EXTRAPOLATED TO 20,MEV,

N=D CROSS SECTIONS ww= THRESHOLD®4,35MEV,
Qu-3,2684 MEY, EVALUATION FROM A DETAILED BALANCE
CALCULATION(REF13) AND EXPERIMENTAL DATA(REF,11}.

AVERAGE VALUE OF COSINE OF ELASTIC SCATTERING ANGLE,
LABORATORY SYSTEM, OBTAINED FROM DATA MFm4,MT32,

VALUES OF X!, OBTAINED FROM DATA MF=4,MT=22
VALUES OF GAMMA,OBTAINED FROM DATA MF24,MTe2

ANGULAR DISTRIBUTION OF SECONDARY NEUTRONS FROM
ELASTIC SCATTER, EVALUATED FROM EXPERIMENTAL DATA
FROM REFS,2,7,9,14/916,17 COVERING INCIOENT ENFRGIES
AS FOLLOWS -

INCIRENT ENERGY REFERENCES
1.E£=~5Ey (ISOTRORIC)
Be5 MEV (ISpTRAOPIC)
1.0 MEV 9
2.0 MEY 9
2.6 MEVY 11
345 MEV 9
5.8 MEV 11
4,0 MEV 9:7(FROM P+T ELASTIC SCATT)
8,2 MEVY 14,7(FROM PaT ELASTIC SCATT)
14,5 MEVY 16,17(FROM peT ELASTIC SCATT)
175 MEVY i1
20,0 MEV 2(FROM P+T ELASTIC SCATT)

TCHELOR,R,AVES,AND T,H,R,SKYRME,REV,SC1, INSTR,26,1037
51,
VANETSIAN AND E D.FENCHENKO.SOVIET JOURNAL OF ATOMIC
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16,
17,

ENERGY 2,141(1987),

JoN,BRADBURY AND L ,STEWARY,BULL,AM,PHYS,S0C,3,417¢1958)
GOFQBOGDANOV'NQA.VLASOVanP'KALININ,B.V,RYBAKOV,L.N.
SAMOILOV,AND V,A,SIDOROV,JETP(USSR)36,633(1959),
JeH)GIBBONS AND R,LMACKLIN,PHYS REV,114,571(1959),

LOS ALAMOS PHYSICS AND CRYQGENICS GROUPS,NUGL.pHYS,12,
2914959,

JOEBROLLEY,JR, , T M PUTNAM, L ROSEN,AND L,STEWART,PHYS,
REV,159,777(1967),

JIEPERRY,PRIVATE COMMUNICATION TO STEWART(1962)
JiD,SEAGRAVE 1L . CRANBERG, AND JyE,SIMMONSPHYS,REV,119:
1983 (196¢)
MsD . COLDRERG ;oD , ANDCERSONL 1Py STOERING 4 AND ©,WQNG,PHYS,
REV.122,1518(1961),

A'RySAYERS,)K W, JONES AND C,S,WU,PHYSREV,122,1853(1961),
w'géngSoN.R.L.NALTER.AND DByFOSSAN)NUCL,PHYS, 27,424

(3 17

JoALS=NIELSEN AND O DIETRICH,PHYS,REV,433,B925(1964),
RoL +MACKLIN AND J,H,GIBBoNS,PRQCEEDINGS oF THE INTERNATL,
CONF ,ON THE STUDY OF NUCL.STRUCT WITH NEUTS, ANTHERP(41965)
JeH,GI1BBONS, PRIVATE COMMUNICATION T0 STEWART(1966),
BANTOLKQVIC)GyPAICP+TOMAS AND R(RENDIC,PHYS,REY,159,
77701967},
LROSEN AND W,LELAND,PRIVATE COMMUNICATION(1987)
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Appendix - C
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3=LI- 6 LASL EVAL=APR74 G,M,HALE, D,DODDER, P,YOUNG +

DIsT=MAY74
C##DI-QG!.O*;.&I.Q!ﬁ'l!Q.i.’QQOQQQQGQQGQ.Q!Q.l#"b.}ll..lhﬁb'..“l.
& »
* TOTAL: ELASTIC) AND (N,ALPHA) CRQSS SFECTIONS AND ELASTIC »
# ANGULAR DJSTRIBUTIONS REPLACED FOR NEUTRAN ENERGIES BELOW *

2.0 MgV BY G,mM.HALE, D.DODDER, P.YOUNG, AND L,STEWARY AT LASL,#
APR.,1974°) THE NEW DATA RESULY FROM A COUPLED-CHANNEL .

ReMATRIX ANALYSIS THAT IS BRIEFLY OESCRIBED BELQu,
THE (N,GAMMA) CROSS SECTIaN FOR THERMAL NEUTRONS WAS ALSO
REPLACED, AS nESCRIBED BELOW,

THE THERMAL CROSS SECTIONS ARE AS FOLLUWS,
TOTAL My=i SIGMA = 047,76 BARNS
£LASTIC Mra2 SIGMA = 7,72124 BARNS
{N)GAMMA) MT3102 SIGMA = 7,833%5Q BARNS
(NoALPHA) MT=1E7 SIGMA = 94f P@ BARNS

s % & & & &EF &8
* O * & "

BHBB NG R D BED YO RR RGP IR BB O UG R R B R DR R QR R ER BB B QB RO RRBGIE R RN RSB NDERIREEY
LA A I B I L O R IR BRI BN TR SRR NN N BRI R I T S S N N )

] »
b PHOTQON PRODUCTION ADDED BY LABAUVE AND STEWART AT .
* LASL, ocT, 1972, ®
* *
LA I Y I RN 2 N K I RO Y S 2 2K K IR T B EE BRI I RS T I
LI=6 LASL EVAL=AUG74 M,E,BATTAT AND R,J,LABAUVE
DIST=JAN72
» L] * #* & * *

LA L L I A B B O R BN N B B 2 N I JEE I R N S S Y

#
#
# CROSS SECTION STANDARD == LIm6 (N, ALPHA)
#
L]

e * 8 &

LA A A O I A I A A A N EEE R

ME = 2 RESONANCE PARAMETERS
MT = 154, SCATTERING RADIUS QNLY.

MF = & SMOOTH CROSS SECTIONS

MTel, YOTAL. BELOW 1,5 MEV, THE DATA ARE BASED ON A COUPLED~
CHANNEL R-MATRIX ANALYSIS OF THE TOTAL CROSS SECTION MEASURE-
MENTS OF REF, 2, TYHE (N,ALPHA) MEASUREMENTS OF REF,14 BELOW
4gm KEV AND REF,15 AT WIGHER ENERGIES, AMD VAR]OUS MEASURE=
MENTS OF Ne6L1 AND AL PHA=Y E{ASTIC SCATTERING, THE TOTAL

WAS MATCHED BETWEEN 1,5 AND 2,8 MEV To A CURVE BASED PRI=
MARILY ON THE DATA OF FOSTER AND GLASGOW (REF,4) WHICH EXTEND
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TO 15 MEV, EXTRAPOLATICN To 28 MEV S BASED ON TH
PEYERSON (REF,5), 9 E DATA OF

Mr=2,ELASTIC, RELOW 1,5 MEV, PREDICTIQONS OF THE R=MATRIX
ANALYSIS DESCRIBED UNDER MTa4 WERE USED, THESE PREDICTIONS
ARE CONSISTENT WITH THE DATA ofF REF,1s6 (BUT SUBSTANTIALLY
HIGHER THAN THOSE OF REF(9) BELOW 2pp KEV, ABOVE 28g KEV,
THEY AGREE WITW THE DATA OF REF,9 AND REF 3, MATCHED BETWEEN
1,5 AND 2 MEV Y0 A CURVE BASED PRIMARILY UN THE WOPKINS
EVALUATION (REF,6) BETWEEN 4 AND 1@ MgV, AT 14 MEV, A VALUE
OF .88@ BARNS INSTEAD OF ,865 BARNS (REF,1) WAS USED,

MT & 4, TOTAL INELASTIC. SUM OF MT = 52 AND MT = 94,

MT B24, (Ns2N)ALPHA=P, EVALUATION OF REF, & To 15 MEV, E4TRAP=
OLATED TQ 29 MEV,

MY =52, (N,N PRIME)GAMMA, OATA OF PRESSER (REF, 7) Tg 7 MEV,
CONSTANT CROSS SECTION OF 5 MILLIBARN ASSUMED ABAVE 7 MEV,

MT 2 91, (N.N PRIME)ALPHA=D, REF, 1 UP TO ABOUT 3 MEY, HOP=
KINS EVALUATION (REF, 6) CONSIDERED BETWEEN 4 AND 1p MEV, A
SOMEWHAT HIGHER VALUE = 433 VERSUS 483 MILLIBARN = THAN [N
REF. 1 WAS USFD AT 14 MEV, EXTRAPOLATION TO 22 MEV USING
DIFFERENCE BETWEEN TOTAL AND oTHER PARTIAL CROSS SECTIONS,
THIS CROSS SECTION 1S HIGHER THAN THE ROSEN AND STEWART

DATA AT all ENERGIES WITH THE 14 MEV, PNINT 433 MB INSTEAD OF
THE MEASPRED VALUE OF 315 Mp,

MT®1B2, (N,GAMMA), BELOW 15 KEV, BASED ON A NEW THERMAL MEA~
SUREMENT BY JURNEY (REF,19) OF 38,5 +/- 3 MB, AT HIGHER ENER~
G1ES, BASED ON THE EVALUATION OF REF, 1,

MT = 183, (N,P}. DATA OF PRESSER (REF, 7) TO 7 MEV, REF, i
FRoM 7 Y0 15 MEV, E,TRAPOLATED TO 28 MEV,

MTald?, (N,ALPHA), BELOW 1,5 MEV, BASED ON THE Re=MATRIX ANALY-
SIS DESCRIBED UNDER MTsl, THE EVALUATION AGREES BELOW 52 KEV
WITH THE DATA OF REF,14, AND WITH THE RATIO MEASUREMENT OF
REF.18, CONVERTED WITH THE VERSION 4 1@B(N,ALPHA) CROSS
SECTION, BETWEEN 58 AND 38@ KEv, THE EVALUATED CROSS SECTION
1S SUBSTANTIALLY HIGHER THAN THE DATA OF REF.14 (BUT NOT AS
H1GH AS THOSE OF REF,12), THE HIGMER (N,ALPHA) cROSS SECTION
SEEMS YO BE REQUIRED 7vO FIT THE TOTaL CROSS SECTION DATA OF
REF.2, AND THE ALPMA=-T ELASTIC SCATTERING DATA OF REF,17.
ABOVE 429 KEV, THE EVALUATION AGREES REASONABLY WELL

WITH THE DATA OF REF,13 AND REF,15, MATCHED BETWEEN 1,5 AND
2 MEY TO THE (NsALPHA) CROSS SECTION EVALUATION BETWEEN 2 AND
15 MEV OF REF,L, EXTRAPOLATION TO 28 MEv 1S BASED ON THE
KERN AND KREGER DATA (REF.8) BETWEEN 15 AND 18 MEV,
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MF

MF

MY = 251, 252, 253 (MUBAR, ,I, GAMMA), CALCULATED USING
ELASTIC ANGULAR DISTRIBUTIONS GIVEN Iy FILE 4,

= 4 SECOMNDARY ANGULAR DISTRIRUTIONS

MTe2, ELASTIC, LEGENDRE COEFFICIENTS DETERMINED AS FOLLOWS,
BELOW 1.5 MEV, BASED ON THE R-MATRIX ANALYSIS DESCRIRBED UNDER
MT=l, THESE COEFFICIENTS ARE CONSISTENT WTIA ANGULAR DISTRI-
RUTIONS OF LAKE (REF,9) AND knNITTER (REF,3), MATCWED BETWEEN
1.5 AND 2,5 MgV TQ FITS OF THE LANE DATA (REF,9), BETWEEN
4,A3 AND 7,5 mEV, FIT OF HOPKINS DATA (RFF, 7) WAS USEG, BASED
ON 14-MEV ELASTIC SCATTERING DATA GIVEN IN BNL«422, OPTICAL
MODEL CALCULATIONS (ABACUS CODE) WERE USED TO INFEP LEGENDRE
COEFFICIENTS RETWEEN 48 AND 2p MEV,

MT = 24, (N,2N)ALPHA-P, EVALUATION OF REF, 1, ISOTROPIC IN
LAR SYSTEM,

MT = 52, (N,N PRIME)GAMMA, TABULATED DISTRIBUTION, ISOTROPIC
IN CM SYSTEM,

MT = 91, (N,N PRIME)ALPHA D, TABULATED Nn]ISTRIBUTION (L SYSTEM)
OF REF, 1, CONTAINS NEUTRONS FROM FIRST LEVEL (DISCRETE) IN
L1=~6, EXTRAPOLATED Y0 28 MEV.

35 SECONDARY ENERGY DISTRIBYUTIONS

MT & 24, (N,24)ALPNA D, DISTRIBUTIONS GIVEN In REF, i APPROX=~
IMATED BY ENDP/B LAW 9 WITH THETA EQUAL 2.21 * SQRTLE),

MT = 91, (NoN PRIMEYALPHA=D, DISTRIBUTIANS GIVEN IN REF, §
APPROXIMATED BY ENDF/B LAW 9, THETA VALUES ORTAINED BY
LINEAR INTERPOLATION BETWEEN FOLLOWING POINTS o « «
€ = 1,718 MEV, THETA = 2,45 MEY
£ = 4,1 MEY, THETA = ¢,75 MEY
E =20,0 MEV, THETA = 8,42 MEV
THESE DISTRIBUTIONS CONTAIN ONE DISCRETE LEVEL AND DO NOT
ALWAYS CONSERVE ENERGY,

MF=12

Mre52, THWE FIRST LEVEL IN LI-6 DECAYg BY PARTICLE EMISSION
AND IS THEREFORE INCLUDED IN MT=9%, THE SECOND LEVEL 15 A
GAMMA EMITTER THEREFORE THE ENERGY AND MULTIPLICITY WERE TAKEN
FROM REFERENCE 1.
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MT=102 THE ENERGIEg AMND TRANSITION ARRAYS FOR RADIATIVE
CAPTURE WERE TAKEN FROM REFERENCE 11, NOTE THAT THESE
ARE DIFFERENT FROM THOSE ATTACHED TO VERSION 111 AND
PREVIOGUSLY CIRCULATED,

THE LP FLAG wAS USED TO DESCRIBE THE MT=1g2 PYOTONS

MF=14

MT=52 THE GAMMA IS ASSUMED 1SOTROPIC,

MT=1p2 THE TWO HIGH=-ENERGY GAMMAS ARE ASSUMED ISOTROPIC,
DATA ON THE 477 KEV GAMMA INDICATE 1S0TROPY,

;AN BN
. o = =

02N
e = =

(Y

12,
13,

14,

is.
16,

17.
18,
19,
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S5«pB =~ 14 LASL EVAL=NOV?73 GyMoHALE, R.A!NXSLEY. P,G.YOUNG
DIST=MAY74

B-1a FREE ATOM CVAL,s NOV, 1973, GeM«HALE, R, A'NISLEY, P,G.YOUNG
LoS ALAMpS SCIENTIFIC LABQRATORY

MFE2 meecmeea- RESONANCE PARAMETERS =eremenmesccacecaceceeeeeaes
MT2151 EFFECTIVE SCATTERING RADIUS = 3,40937E=12 Cw

MF=3 ---- halt ok g SHOOTH CRQSS SECTXONS -y T 5y s 2T e T WD v TR e e o e VD VS W

THE 22g@ M/8 CROSS SECTIONS ARE AS FOLLOWS,
MTe1 SI1GMA 3838,4 BARNS
MTe?2 SIGMA 2,1058 BARNS
MTei@3 SIGMA 2,000566 BARNS
MTz127 SI1GMA 3836,5 BARNS
MT2113 SIGMA B.002566 BARNS
MTa7@82 SIGMA 2.000866 BARNS
MTe782 SI1GMA 240,51 BARNS
MTa784 SIGMA 3596, BARNS

MTe=l TOTAL CROSS SECTION

f TO 1 MEV, CALCULATED FROM R-MATRIX PARAMETERS OBTAINED BY
FITTING SIMULTANEOUSLY DATA FROM THE REACTIONS B1O(N,N),
BIZ(N,ALPHAB), BIC(N, A PHAL), LI7(ALPHA,ALPHAZ), AND
LIZ(ALPHA,ALPHAL), TOYAL NEUTRON ¢ROSS SECTION MEASYRE«
MENTS INCLUDED IN THE FIT ARE THOSE OF D147, THE
L17¢ALPHA OATA USED IN THE FIT ARE FROM CU6Y AND BIS7,

1 TO 20 MEV, SMOOTH CURVE THROUGH MEASUREMENTS OF D167,8052,
7562,F0n61,C052, AND Cp54, CONSTRAINED TO MATCH
RetATRIX FIT AT 1 MEV,

MT=2 ELASTIC SCATTERING CROSS SECTIOM

2 TO 1 MEV, CALCULATED FRQM THE ReMATRIX PARAMETERS
DESCRIRBED FOR MT=1, EXPERIMEMTAL FLASTIC SCATYERING DATA
TNELURED IN THE FIT ARE THOSE oF AS70 AND LAYY,

1 TO 7 MEV, SMOOTH CURVE THROUGH MEASUREMENTS OF (A71, PQ78@,
AND HO&9, CONSTRAINED TO BE CONSISTENT WITH TOTAL AND
REACTIoN CROSS SECTION MEASUREMENTS,

7 TO 14 MEy, SMOOTH CURVE THRCUGH MEASUREMENTS OF H069,C069,
TE62,VAT70, AND VAES,

14 70 29 Mpy, OPTIcAL MODEL EXTRAPGLATION FROM 14 MEV DATA

MTz4 INELASTIC CROSS SECTION
THRES,T0 2¢ MEV, SuM OF MTa51-853

MT=51~61 INELASTIC CRQSS SECTIONS T0 DISCRETE STATES
MTz51 Qe=@ 717 MEV  MT=55 Gzrd4,774 MEY  MTE59 (3~5,923 MEV
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52  .q.740 56 5,114 60  -6,029
83 -2,154 57 5,166 61 -6,133
54 -3 ,585 58 ~5,183

THRES.TO 20 MEV, BASED OGN (W,NPRIME) MEASUREMENTS OfF P0O70,
CO69,HN69, AND VA72, AND THE (N,XGAMMA) MEASUREMENTS OF
DAS6,04608, AND NE7@ USING A GAMMARAY DECAY SCHEME
DEDUCED FROM LA66)ALGS,SE66A, AND SE66R, HAUSER=FESHBACH
CALCULATIONS WERE USED TO ESTIHATE SHAPES AND RELATIVE
MAGNITURES WHERE EXPERIMENTAL DATA WERE LACKING

MT=62-85 INELASTIC CROSS SECTJONS To GROUPS OF LEVELS 1IN
2.5-4FEY WIDE BANDS CENTERED AROUT THE G=VALUES GIVEN
BELOW (USED IN LIEU oF MT=291 ANM FILE 5)

MT=62 Q=-6,5 MEV MTe72 Ws=12,5 MEY MT=78 Qs-14,5 MEV
63 77 74+ =1t,0 79 15,2
64 =775 72 ~=11,5 89 15,9
65 =50 73 ~i2,¢ a1 16,2
66 =88 74 ~12,5 82 16,5
67 -G n 75 =13,2 83 17,0
68 -95 76 =13,5 a4 17.5

69 =12.p 77 14,9 85 18,2
THRES, TO 24 MEV, INTEGRATED CROSS SECTION OBTAINED BY SUB=
TRACT16 THE SuM CF MTs2,5161,1083,164,187,AND 113 FROM
MTsl, CROSS SECTION DISTRIBUTED AMONG THE RANDS W]TH
AN EVAPORATION MODEL USING A NUCLEAR TEMPFRATURE GIVEN
BY T=2,972B#SORTIEN) In MEV,TAKEN FROM IRs7,

MT=103  (N,Py CROSS SECTION
THRES,T0 27 MEV, SUM OF MTa72%=7p3

MT=124 {N,N) CROSS SECTION

THRES, TO 2¢ MEV, BASED On BEY(D,N)Bi1 MEASUREMENTS OF 5165
AHD BApR, AND THE (N,D} MEASUREMENT OF A4S,

MT=107 {NsALPHA} CRQSS SECTION
2 70 22 MEv, SUM oF MT=a72¢,721,

HT=113 {NsT2ALPHA) CROSS SECTION
# 70 2,3 Mgy, BASED ON A SInGLE=LEVEL FIT TQ THE RESONANCE
MEASURED AT 2 MEV BY DA61, ASSUMING L=g INCOMING NEY=
TRONS aND L=2 QUTGOING TRITONS,
2,3 70 2@ MEV, SMOQOTH CURVE THROUGH MEASUREMENTS OF FRS6
AND WYsA, FOLLOWING GENERAL SHAPE OF DA61 MEASUREMENT
FROM 4 TO 9 MEy,

MT=700=7¢3 (MNyP) CROSS SECTICOM TO DISCRETE LEVELS
? T0 26 MEV, CRUDELY ESTIMATED FRpM THE CALCULATIONS
OF p07a AND THE (N,XGAMMA} MEASUREMENTS OF NE?D, CROSS
SECTION FOR MT=782 ASSUMED IDENTICAL To MT2113 BELOW
1 MEV., GAMMA~RAY DECAY SCHEME F(R BE=19 FROM LA66
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MT=788 (N, ALPHADY CRCSS SECTION

# 10 1 MEV, CALCULATED FRAM THE ReMATRIX PARAMETERS
DESCRIRFD FOR MT=1. EXPERIMENTAL (N,ALPHAZ) DATA INPUT
TO THE FIT WERE THOSE OF MA68 aAND DA61, 1IN ADDITION, THE
ANGULAR DISTRIBUTIONS oF VA72 FOR THE I4VERSE REACTION
WERE INCLUDED N THE aANALYSIS,

1 TO 20 MEv, BASED ON DA61 MEASUREMENTS, WITH SMOCTH EXTRA-
POLATION FROGM g TC 2¢ MEV, DA64 MEASUREMENT AROVE
APPROXTMATELY 2 MEV WaAS RENORMALIZED BY FACToR oF 1,4,

MT=7R1 (N,ALPHAL) CRCSS SECTION

# TO 1 MEV, CALCULATEC FRAOM THE ReMATRIX PARAMETERS
DESCRIRFD FOR MT=l, EXPERIMENTAL ¢N,ALPHA1) DATA IN=-
CLUDED IN THE FIT ARE THOSE OF FR7Z,

1 710 2¢ MEv, SMOOTH CURVE THROUGH MEASUREMENTS OF DA6L AND
NE?2, WITH SMOQTH EXTRAPOLATION FROM 15 Tn 2¢ MEY, THE
DAY DaTA ABOVE APPROXIMATELY o MEV WERE RENQRMALIZED
B8Y A FACTOR OF 1,4,

MF24eomacamuwa LEUTRON ANGULAR DISTRIBUTIONS wmcemomaccaow- ————

MT=2 ELASTIc ANGULAR DISTRIBUTIONS

P TO $ MEV, CALCULATED FROM THE R=MATRIX PARAMETERS
DESCRIGFD FOR MF=1,MT=q. EXPERIMENTAL ANGULAR DISTRI-
BUTIONS INPUT TO THE F)T FOR BOTH THE ELASTIC SCATTER-
ING CRASS SECTION AND POLARIZATION WERE OGBTAINED FROM
THE MEASUREMENYTS OF LA71, ASSIGNMENTS FQR RESONANCES
ABOVE TWE NEUTRON THRESHOLD ARE BADBED DN LA71,

1 70 14 MEyv, SMQOTHED REPRESENTATIQN aF LEGENDRE COEFFlw-
CIENTS BERIVED FROM THE MEASUREMENTS OF LA71, HA73,
PO73, 1069, C089, VA69, AND VAES, CONSTRAINED T0O MATCH
THE R-MATRIX CALCULATIONS AT En=g MEV,

14 TO 20 Mev, OPTICAL MODE[ EXTRAPOLATION OF 14=MEY DATA

MT351-85 INE|LAST]C ANGULAR DISTRIBUT]ONS
THRES, TO 208 MEV, ASSUMED 1SOTROPIr In CENTER OF MASS
MFS1D2 wememwwe GAMMA RAY MULTIPLICITIES revecercceencucencan ————
MTe781 0,477s6=MEY PHOTON FROM THE (N,ALRHAL) REACTION
@ 70 22 MEv, MULTIPLICITY oF 1,2 AT ALL ENERGIES
MFE13 wewwaaea GAMMA=RAY PRODUGCTION CROSS RECTIONS «vcacca- -

MTz4 {N,NGAMMA) CROSS SECT1QW
THRES, TO 2# MEV, OBTAINED FROM MTe51461 USING B~1p DECAY
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SCHEME DEDUCED FROM LA66,AL66,5E66A, AND SE66B,

MTe143 (N.PGAMMA) CRQSS SECTIONS

THRES, TO 20 MEV, OBTAINED FROM MTe7#4=703 USING BE=19
DECAY SCHEME PEDUCED FROM LAGS,

MT=4  (N,NGAMMA) ANGULAR DISTRIBUTIONS
THRES, TO 2@ MEV, ASSUMED 1SOTROPIg

MT2123 (N,PGAMMA) ANGULAR DISTRIBUT]IONS
THRES, TO 22 MEV, ASSUMED ISOTROPIC

MT=781 (N,ALPHAL/GAMMA) ANGULAR DISTRIBUTION
2 TO 20 MEv, ASSUMED ISOTRQPIC

--------------- wwcemwe- REFERENCES mevrecermamruceamcraccancweees

AL6S 0,E, ALBURGER ET AL, ;PHYS.REV, 143,492 (1966)

AS7¢ A, ASAMI AND M,C, MOXON, J NUCL,ENERGY 24,85 (19772)
BAGQ R.BARDES AND G,E, OWEN, PHYS,REV,122,1369 (1962)

BES6  R.L., BECKER AND H,H, BARSCHALL, PHYS,REV,182,1384 (1956)
R157  H,BICHSEL AND 7,4 ,BONNER,PHYS,REV,178,1025 (1957)
3051 CiKyBOCKELMAN ET ALy, PHYS,REYV, 84,69 (1951)

8069  D,BOGART AND L,L,NICHOLS, NUCL,PHYS,A125,463 (4196%)
C052 J!HQCOON ET ALII PHYS.REVa 88'562 (1952)

c054 C+F,COOK AND T,W, BONNER,PKYS,REY, 94,651 (1954)

€067  S,A, COX AND F,R, POMTET, J,NUCL,ENFRGY 21,271 (1967)
€069  J.A, COOKSON AND J,G.LDCKE,NUCL ,PHYS A146,417(1971)
€073  M.S, COATES ET AL,» PRIV, COMM, TO (,STEWART (1973)
cU65  R,Y,CUSSnN, THES]S, CALIF, INSTIT, TRCH, (196%)

DAS6  R,B,DAY.PHYS,REV,1082,767 (1956)

DA6Z  R.B, DAY AND M WALTIPHYS,REV,117,1330 (1944)

DA&1L F+A. DAVIS ET AL,, NUCL,PHMYS,27,448 (1961)

0l67 KM, DIMENT, AERE=R=5224 (1967)

FO61 DM, FOSSAN ET AL.» PHYS,REV, 123229 (1961}

FR56 GeMs FRYE AND J,H, GAMMEL,PHYS,REV, 1B3:328 (1956)
FR72  S.J, FRIESENHAHN ET AL,, GULF=RT2A12212 (1972)

HA73 5 LHAUSLADEN, THESIS, OHIO UNIV, COOwl717=5 (1973}
HO69  J.C, HOPKINS,; PRIV, COMM, LASlL (1969)

IR67  DWCVIRVING, QRNL=TM=1872 (1967)

LAGG T.LAURITSEN AND F,AJZENBERG=SELOVE,NUCL PHYS,78,1(1966)
LA7L  R.O, LANE ET AL,, PHYS,REV,C4,38¢ (1971)

MA68  R,L.MACKLEIN AND J,H,GIBBONS)PHYS ,REV,165,1147 (1968)
MO66  F.P.MDORING ET AL, NUCL.PHYS 82,16 (1966)

NE54  N,G NERESON,LA=1655 (1954)

NE7¢  DLOJHNELLIS ET AL,, PHYS,REV. C1.,847 {497g)
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Po7e DWPORTER ET AL., AWRE O 45/78 (1970)

SE664 R,E, SEGEL AND R,H, SIEMSSEN,PHYS,LETT.20,255 (1966)
SE66B RLELSEGEL ET AL,, PHYS,REV, 145,736(1966)

5165 RoH STEMSSEN ET AL,s NUCL.PHYS,69,2079 (1965)

TE62  K,TESCH, MUCL.PHYS,37.442 (1962)

7563 W, TSUKADA AND O,TANAKA,J,PHYS,S0C,JAPAN 13,61 (1963)
VA6&5 VoVALKOVIC ET AL, PHYS,REV, 139,331 (1965)

VA70 B.VAUCHER ET AL, ,MELV,PHYS,ACTA 43,237 (197¢)

VA72 LeVAY DER ZWAN AND K.W.GEIGER; NUCL,PHYS, A182,615 (1972)
WIS5  HyB. WILLARD ET AL+s PHYS.REV, 98,669(1985)

WY58 M Ey WYMAM ET AL,, PHYS,REV.112,1264 (19543)
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79-4AU=-197
FILE=2

- ey - -

FILE=3

- -

MT=1
MT=2
MT=4
MT=16

MT=17
MT=26

MT251-64

MT=z01

MT=1p2

MT=103
MT=107
MT=251-253

- - - -

BNL EVAL=APR74.S+F ,MUGHARGHAB, A,PRINCE,M,D.GOLD~
DIST=SER74 REV=NOY74 AT AND S,PEARLSTEIN
RESONANCE PARAMETERS
RESOLVED RESONANCE PARAMETERS GIVEN FROM 1,BE=~@5EV
TO 2.2KEV BASED ON REFa1 AND THE REFERENCES GIVEN THERE
AND A BOUND LEVEL,SOME OF THE RESONANCE SPIN ASSIGNMENT
S FROM REF2,
gNRESoLVED RESONANCE PARAMETERS GIVEN FROM 2,2 10 12,0
EV.
NEUTRAM CROSS=-SECTIONS
TOTAL CROSS~SECTION FROM 18,BKEVa2,3MEY REF 3-7,FROM
2,3-15,0MEV BASED MAINLY ON FOSTERS DATACREFB8) AND REF
9-12,FROM 15,0-22 ,8Mey DATA IN REF 12-13 WAS USED,
ELASTIC CROSS=SECTION BY SUBTRACTING SUM Of ALL NON=
ELA$Txc CROSS~SECTIONS(REF14521 ) FROM TOTAL CROSS=
ECTIaoN
TOTal INELASTIC SUM of ALL THE DYSCRETE LEVEL €XCITA
T{ON fROSS-SECTIONS AND THE CONTINUUM CRNSS-SECTION
{N,2N) CROSS-SECTION, DATA ARE I~ REF 2224,
{N,3N) CROSS-SECTION, DATA ARF Iy REF 22.24,
CROSS»SECTION FOR THE FORMATIGN oF 10,3H0UR METASTABLE
(SIXTH LEVEL) IN AU-196 DATA [N REF 22-24
CROSSSECTIONS FOR THE EXCITATIOM OF DISCRETE LEVELS,
MODEL CALCULATIONS USING COMMNUCw! (REF 25) NORMALIZED
To THE EXPERIMENTAL DATA ON INDIVIDUAL LEVELS WHERE
AVAILABLE(REF 26=28 )
INELASTIC SCATTERING CROSS-SECTION TO THE CONTINUUM OF
LEVELS OBTAINED BY USI{NG COMMNUC=] AND NORMALIZING IT
TO THE DIFFERENCE BETWEEN NON~ELASTIC(REF14-21) AND THE
SUM OF DISCRETE INELASTIC AND (N,PARTICLE) CROSS~SECNS,
CAPTURE CROSSASECTION FROM 1,uE=25EV TO 10KEV CALCULATE
D FROM RESONANCE PARAMETERS
FROM 40,0KEV TO 1.8MEY OATA USED IN THE FINAL EVALUATN
WERE THOSE WHICH DID NOT USE =235 AS A STANDARD(REF29-
37).,0NLY DATA PUBLISHED SINCE 1949 CONSIDERED,
ABOVE 1,BMEYV ONLY ONE NEW DATA SET(REF40)IWAS CONSIDERED
AND 1T WAS DECIDED To RETAIN THE ENDF/B=1ll(MAT2 1166 )
WqiCH INCLUDED THE EVALUATION BY VAUGHY AND GRENCH(1,2=
5.2MEv) AND THAT OF BQGART ABQVE 5,2MEV(REF41)
{(eP) CROSS SECTION BASED ON THE DATA oF REF 23,
(N.ALPHA) CROSS SECT!oiv BASED ON THE DATA OF REF 23,
CALCULATED USING THE ANGULAR DISTRIBUTION oF FILE4,
MT=2 USING THE CODE DUMMYS(REF 42)
ANGULAR DISTRIBUTION oF SECONDARY NEUTRONS
ELASTIC SCATTERING BASED ON THE FEXPERIMENTAL DATA IN
REF 44=50 UPTO &.@5MEV, FROM 9,7MEV AND ABQVE BASED ON
MODEL CALCULATIONS USING ABACUS=2(REF 43) AND THE
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OPTIcAL MOOEL PARAMETERS GIVEN IN REF44,
MT=z16 (N,2N) ANGULAR DISTRiBUTION ASSUMED TO BE ISOTROPIC
MT=1% (N,3N) ANGULAR DISTYRIBUTION ASSUMED TQ BE 1SOTROPIC
FILE=S ENERGY DISTRIBUTION oF SECONDARY NEUTRONS
MT=16,17,26 ENERGY DISTRIBUTION GIVEN By COMBINATION OF A TEMP=
ERATURF AND A PRE=EQUILIBRIUM EMISSION MODEL RASED OM
DATA IN REF 51,52
MT=91 A TEMPERATURE MODEL USING TWE PARAMETERS IN REF 53,
REFERENCES
1,S.F,MUGHABGHAB AND O,1.GARBER BNL=325,3R0 EON,VOL 1(1973)
2,A,LOTTIN AND A,JAIN CONF ON NUCLEAR STRUCTURE STUDY WITH
NEUTRONS ,BUDAPEST 1972 P34 AND PRIVATE GCOMMUNICATION,
3.K,K,SETH,PHYS LETTERS,16,306(1965)

4. W/BILPUCH,PRIVATE COMMUNICATION(1959)

6,M,WALT AND R,L,BECKER,PHYS,REV,89,1271(1953)

7,R.,B.OAYIPRIVATE COMMUNICATION(1965)

8,D,6,FOSTER JUR.PRIVATE COMMUNICATION(1967)

9 M WALT PHYS,.REV,98,677(1955)
10,J.H,COON,PHYS.REV,88,562(1952)
11.J.P,CONNER,PHYS ,REV, 109,1268(1558)
12,J.M,PETERSON,PHYS,REV,117,$27(1958)
13,J.M,PETERSON,PHYSREY,12p,521(1968)
14.J.R.BEYSTER,PHYS,REV,98,12146(1955)
15,J.R,BREYSTER,PHYS (REV,104,1319(1956)

16 M, H.MACGREGOR,PHYS ,REV,118,726(1957)

18.E,R.GRAVES,PHYS REV,89,343(1953)

19,E.R,GRAVES,PRYS,REV,97,1205¢(1955)

28,D.D,PHILLIPS,PHYS,REY,88,6DR(1952)

21,R,CHALLEN ETAL,PHYS, REV,104,731(1¢56!

22.H.ATEWES ET AL PRIVATE COMMUNICATIONC )

23,R,J,PRESTWOOD AND B,P,BAYHURST,PHYS,REV,121,1438(1961)

24 H LISKIEN,EALDCCE} »157UCL) (MARCH 1973

25.C.L+DUNFORD, AI=AEC~12931(1978)

26J.AyMDEVILLIERS ET,AL,2EIT,FUR PHYSIK,183,323,1965

27 ,£.BARNARD ET,AL.NYCL,PHYS,A4(7,612(1668)

28,J,A NELSON ET,AL,PHYS,REV C3,327(1974)

29,J.B.,CZIRR,M,L.STELTS,UCRL=74447(REV, 1) (JUNE19?3)

38.C,LERIGOLEUR ET,AL ,CONTRIBUTION TO KARLSKUHE MEETNG
AND PRIVATE COMMUNICAYION(MAY1973)

31.M.P,FRICKE ET.AL,PROC,NUCLEAR DATA FpR REACTDRS
CONF PAPER CNm26143(1972)

32.0,KOMPE NUCL PHYS,A133,513(1669)

33.W.P.POENITZ ET,AL,J.NUCL.EN,22,505(1968)

34,T.S,QELANOVA ET,AL AT, EN.19,3(1565)

35,T.8S.BELANOVA ET,ALJNUCL,EN,20,421(1966)

36,J.B,BARRY J,NUCLEN,18,491(1964) 3741,8ERG
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37,1.BERQYIST ARKFYS,23,425(1963)

384F JVAUGHN,HTAGRENCH,PROC,NEUT,CROSS SECTIONS AND
TECH,CONF PA3P,KNOXVILLE(MARCH 1971)

39,R,L (MACKLIN PRIVATE COMMUNICATIONC(JAN 1974}

48,M,L INDNER PRIVATE COMMUNICATION (FEB 1973)

41,D,BOGART PROL OF NEUY,CROSS SECTIONS AND TECH,CANF P486,WASH=
INGTON(1966)

42,R,R,KINSEY DUMMY=5,PRIVATE COMMUNICATION{1972)

43,E,H,AUERBACH ABACUS-2(REV) BNL=6562(1962)

44,B,HOLMOV]IST AND T,WIEDLING,NUCL,PHYS A1R8,24(1972)AE~437(1971)

45.S‘A.BUCC§ND €Y AL, ZEIT.F,PHYSIK,196,103(1966)

46 ,F ToKUCHNIR ET.AL, PHYS,REV,176,14p5(1948)

47 \R.CLALLEN ET,AL,PHYS,REV,104,731(1956)

48, M WALT AND J,R.BEYSTER, PHYS,REV,98,677(1955)

49,M. WALT AND H,H.BARSHALLPHYS,REV,93,4062(1954)

58,.J.AM, DEVILLIERS ET,AL, ZEIT.F,PHYSIK,183,323(1945)

51.v.a.ANuraleNKo.SOVT.J.NUCL.PH¥S.2a589(1966)

52,C.K.CLINE AND M,BLANN NUCL,PHYS,A172,225(1971)

SS.A.GXLBER$ AND A,G,W,CAMERON,CAN,JPHYS,43,14468(1965)

t!..ut&o!ulg.n.gﬁﬁQIQQ&.Qilin!.QQlinc.&lu.'i'“a!!n.u.gq;.QDQOGQQ
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GOLO~497

t8oToRE~ 4
FRACTIONAL ABUNDANCE-re-ec--n
NUMBER OF ENERJY RANGES-n-=-=

ENERGY RANGE NUMBER~w--- LL b ]
LOWER ENERGY LIMIY (EV)-~rv-=
UPPER ENERGY LIMIY (EV)-mem-=
NUCLEAR SPIN=recsvmecuccver-q
SPIN SCATTERING LENGTH (As)-»
NUMBER QF | STATESm=-ec-rare-w

L VALUE -
NUMBER OF RESDNANCES------—-.
SPIN SCATTERING LENGTH (Aw)-w

INDEX ENERGY (EV) J VALUE

1 m2,5%82E«RL 2,0P0BE+DP
2 4,9000E«RR  2.pPPPE+PD
3 4,6450EeQ01  ¢,002PE-DP
4 5,8APCE#BL  1,09P0E+08
5  6,030QE+2:  2,00PPE+0P
&  7,8400Ee01i  1,000PE+0P
7 1,070RE«@2  2,0000E+p@
8 1,2230Ee02 2,0000F+20
9 1,4420E¢P2 1 ,20BPE~PE

12 1.513u£-a2 2,8000E+p0

11 1,629CE+82 3 ,090PE«08

12 1,6490Ee@2 2,0000€+20

13 1,0830€¢02 1,0022E+00

14 2,0930€02 2,0000E428

15 2 4850E+02  2,00PRE+28

16 2,5870EeB2  &,P00BE<00

'Y 2 6240E4p2 4 ,0020E+09

18 2,7360E+p2  2,E09BE+DP
19  2,9300E¢082 2,0020E+08

20 3,2959QE402 2,g00@8Ee00
21 3.3;na£aaz 1,0990E+08

22 3,5500EeB2  2,002Q€«08

23 3,7070E492  2,2000E+08

24 3,7510E%02  {,00PBE+09

25 3‘agsas-nz 2,BR0BE00

26 4,0000E#02  2,8008E«20

27 4,4002Ee02  (,0000€+20

28 .5090:-02 2,2000E+08

29 4,7780EeB2 ,0000E«B0

30 4,9000Ee03  1.0000K+P0

31 4,9400Ee02  2,000PR+00

32 5,3430EeP2  2,0PPRPE+2P

33 5,4860Fe02 1,2000£+00

34 5,7910Ee02  72,B000E+0¢

315 5,809pEeB2  1,0P00Ce20

36 L] 18702Enp2 1:00009EPD

37  6l0g80fapz  3.B@0OE+DS

38 6,173064P2  7,0800E+00

QLO~497
1-00!0[009

1
1.0BBRE~R5
2.P00BESRS
1.,5000€+80
9.6000E~-D1

1

e
139
2.0002E+20

TOTAL

1,7642E03,
1,3920E~83,
1,2443EB4
1,164BE=pY,
1,9880E~p4
1,4670E704
1,2780E~DY
1,2480E~04
1.2aqzs~ax

1,4200E=p4
1.,800RE~03
1,1530E-04
1.74uat~a1
1,2458E~0L
1,7200€°04
1,2480E04
2,53p0E"g4
1,0920E%py
5.1150:-51
1,7940€-0¢
2,000R0E"e]

A642!:-11
1,9900Evp4
1,4390E01
1)6640E-01
1,6000E"p1
4,2008Engy
1,7208Emg1
4 \52eBEngy

1,87g8Erge

.ezzuz-us
1,6208E~p4
1.aallz-n1

8,2828Enpy
2,62pPEnpY
1,69g0Erg1
3,6900EnDY
2,3420€04

RESGNANCE DATA
RESONANCE PARAMETERS

ENDF/B MATERTAL NO, 1283

RESOLVED SINGLE-LEVEL BREITeW!GNER PARAMETERS

RESONANCE WIDYHS (CV)

NEUTRON

8,2420E002
t;!?l@!uﬂ?
4, 3890EnC4
6»4!!9!;03
6,8000E~R2
1,4900E-02
7.8020C03

8.00B0FE-04
8,9000E-23
2,2000E002
5,0808E.02
O.SOGBE B3
4, 4000E=p2
5,8000E-04
7.2080E002
8,0200E~04
£, 3300Ew01
4,2B00E-03
3.6500E~04
4,5600€,02
6.2'!05—02
3,9280€202

8,4200E202
1 3900E-02
l.iilﬂEnQQ
2,0080€.02
Q'Q!ﬂﬂﬂnﬂl
G.ZFBHEpUE
8.2000E~01
517ﬂ00€-02
2.70'&2-02
3500002
3,3000gA02
3.780READY

L 470BE-B1
a 500E502
2.24!!5-01
?,400RER02
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RADIATION

1,2408E~2,
&zluDE-oi
1.2‘005-21
1,1R00E=g1
1,3200Eway
1,3000E wp1
1,2000E=p1
1 24P0EwpY
.2!005-!1
1  2008E=04
W , 3202Eng1
1 Q6PREwDY
i ,320PEnDY
1 24005-91
1, 00055-01
1 , 2402E=01
1,2250:-01
1,p880E 01
1,440PEnpY
1A3‘EUE'°1
1,3800E 204
1,2500EwP1
1,0600Ewy
1Asuau:-sz
1,050PEw2y
1 4900E-21
1,3200€e01
1,100PEwpy
1,3000Ew01
l.lﬂlﬂi-ﬂl
1, SIIGE-!l
1h2y@0Egy
1,2708Ewdy
1, 3000E=81
1.1500E-01
1,3400E001
1.49692-61
1,6800Ewpy

FISSION

my082pEv00
#10000E*P0
#,2800E*20
®,8800E008
#40000E+00
2,0000E*00
#4000pE$ D
2, PDPES2D
a,000pE%22
9,2800E+0P
%, 828pLe00
LAY 11T 14T ]
P OORREs2Q
2,000pE+08
000028
2,0BgE*BD
#y0820€ a0
%,000gRe00
#,E20aEs00
#,0800t+ae
f,00008 a0
8,PRORESRD
%, 0802£+00
2,00002+00
a,P20pE+00
2,0002¢400
2,080pE400
A,008gE+00
#0008
0,000p2%p0
@,000pEspnD
@ 2RAPEPD
9,2280¢+00
R 20RBES 0D
7y 00RQE*n0
A 022gteag
8,8000E+00
%, BBOQE*PR



8
6
[}
]

+2480E#02
J2BADERD2
3872E002
J5872E482

6,889pEsp2

é
6

7

2,

7
7
7
7

L]
8
14

+9980ED2
L S92PESD2
11B6DE#B2
3940ED2
+S990E%02
+738PEeg2
8430E902
RITTITTH
1352€%82
(1950€402
250pEnp2
J6450Ee02
+7978E482
32406082

9,613aE002

9

9,

9
1
1
1

1,
i,
4,
i,
1,
i,

1§420€002
BB62ERD2
9350E402
+@R24E083
WBYSGERBT
+BA3QESR
BEIGEeAY
8777083
#925€483
1204E83
1286E#D3
1354Ee03

1,1775E03

S
b

1,

1
i,
1,
i,
Y

1;
1.‘
i,

1
1,
1,

1
1,
i

+1830€03
+2PT70E#R3
,2183€¢23
122336403
2454Fe03
2817E23
, 2882E»Q3
3487€403
3288Ee23
,3358E403
354303
1 3895E403
3477E+D3
3958F«03
4262E+83
1,4288E~23
lauaazaoa
4692003

1547436003

1,
iy

1

1,

i,
1,
i
1,

 4S@4EeD3
5215E403
33PRE#R3
55236083
5696403
3734E403
8933003
'6144E003

1.,008¢E+29
2,BP0PE+29
2,0000E+2p
1,00630E+00
1,BORPE+BP
1,000pE«00
2,PBBpE2D
2,0000E+00
2.,00RRE+RP
1.,8880E+20
4.,0088¢E+282
2,0000E~08
2.0000E+08
1,0000E+08
2,0880E+a0
2,000PE+2@
1,808@E+20
2,0000E+80
2,00008E+08
1,0800E+00
2.0000E00
2,8P0PE+00
2.,8000€+00
1,8000E+20
1.00¢0E+28
1.0800E+0¢@
2.,0020E+00
1,00RBE+00
2,000PE+20
1.0B0PE+20
2.,0020E+00
2.B0PRE+DD
2.0020E+00
2.23e8te20
2,0000E+29
2,0608E+08
41,009PE+00
L.2epPt+00
4,00BDE+BD
2.0000E.00
2,0080E«00
1.0PBPE«RG
2,0P0RE+20
1,0000E4+00
2,8000€+00
1,PDBOE+R
2,0808E+20
4,0880E+89
2.0008E+2¢
2.020P8+P8
2.,8080E+20
1/2P0PE+00
2,8000E+00
1.,2800E+20
4.0PBRESBD
2,08008+0¢
4,0200€E+20
1.,8008E+28
2.00PRE+RP
2.0000¢+20

1 70ﬂ05’61
1 bBBBE-n;
5,3000Er04
1136455-31
1,3730Erp1
8,300PE~g
8,8000€~0¢
2,8390Emp1
1,32008E~04
5.8100E~p1
6.788%E~01
2,8080E~0Y
3,2%08€~a1
1,4622Em2Y
3, , 88pBE~pL
7. BBﬂﬂErg;
1.,7¢00E-04
1.70p8E-04
%,6080EwDY
2,6000E"a1
4,800PEegy
2.,9802Em81
6,50p08E04
1,2530E~pL
1,680908Ep
6,1000Er04L
1.30405-01
4, 8430E~01
$,2090E~01
1,46p0E=p1
1,61p0E=pY
4;9009E'01
1,3200E~p4
¢,3000E01
5,8000E=01
1,56p0Ex01
7.PBp0E~pL
2,8700E=p4
6,0022E~04
1,3900E=0Y
3,77886=01
8, 4zn¢:-51
2,450BEn0Y
7, 2080E -5
1,50p0E~DY
3.91PRE~BY
1,8600E~04
3, ss»as-z;
5.50065-l1
4.,1900E0
1,640BEwEY
2,84020E=01
1,16008E400
1,5440E"py
1,74p8E"pY
3,2200€n0y
1,3620Egy
6,4288E~01
1,83p26=04
2, sﬂnﬂt-al
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4,9208C=p2
2,200REA02
4,88880-01
6,4002€-023
1.3300¢€-02
4, 670“[-51
7,3600E-81
1,1500E-01
8,000BE~03
4,27R0FE~01
#,7508En01
1,2000E<01
1, 7800E-01
2,2000E9P2
2,3000E01
5,330QE%01
2, SUBGE-DZ
3,5988Ew02

.11555-01
t|0950EF51
3,3100€.01
l.zlﬂﬂc-ut
4,9680E,01
1.JDGOE~03
4, 4200EnB2
#,8500€n01
6,4000E-03
8,6000E-01
3,7600E-p1
Z.ZBBEE-OZ
3, 7000E-02
3,3909E-01
8, B‘lﬂEq¢3
2,900€-04
S.GBBEEnﬂi
3,2000E-02
8,6800E-04
1,335¢E-¢1
499200
1,309PERD2

2.,5380EA01
7 P4PPE~PY
{,2500E-01
5, 9200E501
!-GDEOE-HE
2,87BREADL
3,2000c.02
2,640PE 01
4, 260BEgBY
2‘77DEE-EI

3,.7082€02
£,8000Ex0)
1,0350E400
3,0400En02
5, 8208g~02
1 5000E001
1,2000€402
4,00886-01
9,9000E~02

€,8600ERD1

.asaa:-az
1.352“Enﬂ1

1,5800Ewp1
i, ZQGBE-GL
1 210ﬂ€-¢1
1 A!BBE-Q;
1  4400En)1
1.7900E-01
1 2400E-¢1
1 B4PPEnpY

ZSEGEnnt
1 , 6222Ewp1

47095-01
1,24006n01
1,5800Ewg1
1 QYDDE-Ei
1,4702EwpY
1.8!EGE-¢1
4,4900Ewpy
1,8400En02
1.4'005-91
1,6900Ewp1
1. S4P0Ewp1
1,2400Eep1
4. 2400C=gy
1 2500E»01

.adoﬂE-ﬂi
Y 240”5-!1
1744p0En1
1A2400E-Bl
1,24PBEmp1
1A510BE-51
i, 21!0[-01
1,4080Ee01
154200Em01
1,2¢00Ewp
1,4808Enp1
1.2‘00EnD1
1.;1!IE-G1
1. 24!5!-51
1,2400E=g1
1, 86902-01
Azazoz-oi
1,2800EmDq
1,2400Ewp1
102490Eey
”2‘00!-01
i, $2409Ew01
1A24IBE-51
1,330PEwD)
15 2400E w03
1,248RErQY
1,280BEmpY
1,2400E001
1.26!05-01
1,5000E=01
1 2402wy
1,6!!ﬂ€-61
1,2400E003
1.1408EnRy

dyBP8gEse0e
0,028 0E 00
y000PE$nD
M, 0AABES U
Pe@PUQE w00
2,0009C+00
#,000gEs00
0,8000E%00
”,0PUDE+ND
0,000pE.rd
",0000ce00
2,82000+00
nyB220€*00
2,28080E%20
%, B000E«00
o) BBBRE+RD
0,0008p€E+0P
2,00dgcea8
P,0020Ce00
7,280Q€+00@
2,0008E+00
A,2200F+00
%, @ROBE+0R
0, 00PE«RR
%) 0A00E+a9
",0000F 00
N 822pE*00
0,0002¢+00
%y BRRREAD
N, BRPPE+3D
3,0000E+00
7 yB000E+08
7,082gE+p8
0640800
#,002pC+00
n,0000E¢0
2,BB00E+00
7)0RORE~D20
%,8040€+00
P, P000Eep2
myGR0cR*c0
7 0R0DE*PD
7,0PBCE*30
2, 20208*20
%,0080E%00
7, BP0PEe00
o,0000C+00
n.ﬂﬂﬂﬂ!‘ﬂﬂ
", 0000E+0¢
a,aouaz-za
o, ROLQE+CH
A, 2020E+00
n,RE0RE D0
a,2008E+00
®,208aE+2Q
AyGoagEeoe
A, 220QE+0P
#y8800€+00
f.002pE00
7,288Q8+230




99 1,6415Fe23 1 ,0208E+0¢
180 1,6484E%23  2,008PZ+20
181 1,6408Ee03  1,0000€+20
122 1,09326403  2,8080€+20
183 1178626483  2,00000+00
184 1,7212£483  2,00800€.400
185 1,7344E403  2,00000+20
186 1,78545E403  2,0000L+00
187 1;7gaae-ns 1,8000E+20
183 1,8014E423  1,00000+00
149 1.3!11!-03 2,0000E+00
112 1,8320€403  1,0000E+80
111 1,8563E€483  1,0000E+2¢
112 1,8600E#03  2,00008+08
113 1,8836E03  1,00000«B0
144 1{0!33:-03 2,08000€400
145 1,9034E#P3  1,00DREeRP
116 1,9397E423  1,20080400
117 1,9689«83  2,0000E«0¢

GOLD~197

1SOTOPEmm=onammcnaean
FRACTIONAL ABUNDANGE--
NUMBER OF ENERGY RANGES-

ENERGY RANSE NUMBER~~---m-e-a
LOKER ENERGY LIMIT (EV)-oou-s
UPPER ENERGY LIMIT (EV}~e-w-=
NUELEAR SPINecorcmmonraccnver
EFFECTIVE SCATTERING RADIUS-= 9
NUMBER OF L STATES==w--cmcece

L VALYE
NUMBER OF J STATESs

LEVEL SPACING JeVALUE  DEG
4, 3206€e0 1100BQESDE
2,9900E%0Y 2:1000QE+P0

L VALYE=ecnccrmcocmenccmrannn
NUMBER OF J STATESm-rmcceme-w

LEVEL SPacING JeVALUE  DEG
1,2962E4D2 R RPRRESDD
4,3200E8D} 1100P0E+R0
2,3900E401 21 D0UBE+ 20
1,8382E%0y 31CAPRE* D0

29 442BE=RY  1,2000E+01  4,24€0%Ewgt  a,@202E%Q0
2,2008E=03 v.olnas-oz 1,240PEw33  0,08002420
1,3010EngL  6,1000E~R3 I, ‘240PE=gy 0008400
2,5608En@L  1,3400L001 1A2a9l5-01 n,80080E%08
3,9400Eres  2,7000C~81  1,2400E~01  7,0800E400
1, 6100E~@L  §,7000¢,02 1A2QBBE-61 0,20B0Ce00
4, 39808704 a.1sn¢t-a1 1,2400E001  0,8000E+00
4,4400Eept  3,2000Ea0% 1AQQDBE-91 5,00009€¢03
6,9280Enay  B5,6800F.01 ,2420E~01  0,0P00L20
2 Zﬂlltnﬁt “Ilﬂﬁnlz 1 ,R4GPE=QL  2,0000E»20
1,3880E-p4  4,4PP0E-02 1,ztou£-a1 702000
.1250:-&& 8,0000E.02 1.2‘!35-01 0.0220Ev00
1,5%00F+0@  1,3830E40C  1,670%C.2%  9,9000€%00
z.;wau:-aa a.oulz:-zz 1y 22409E«g1  7,0200E+90
3,5100Ewp1  2,2700E=Ri 3, A2DPEgY  0,DRURE+RD
1,2770E=04  3,7P@0EL03 4, 42400Emgs  #,0000E+00
2,6090E08 0 ,4B30E4P0 4, qveaz-ax #,008080+00
6. 5000Epy .z!ao:.zx i, ‘9800E~p1  a.2000E+00
9,0008Ee@L  7,34008-01  1,860PE=p1  0,02820¢+00
RESONANCE DATA ENDF/8 MATERIAL N
RESONANCE PARAMETERS /8 MATERTAL NO, 1283
0LD=157
1,0000E0BR
2
2 UNRESOLYED BINGLEmLEVEL BREIT-WIGNER PARAMETERS
2,0082E«23
1.00028Ee84
1,.5800E+00
60005-01
[
2
AVERAGE RESONANCE WIDTHS (EV)
OF FREEDOM NEUTRON RADIATION
1,2008Fa22 5.2728E~83 1,2800C=a1
1.9880¢000 5. 4390E~p3 1,2520E021

1
4

AVERAGE RESONANCE WIDTHS (EV)

R et el T LT TS

OF FREEDOM NEUTRON RapIATION
1.2220¢e28 5.1848E-03 1,2500EmpL
2,00P0EwRD 1.7200E~93 1,23008Ee0y
2,0980E800 1.8362E-03 1. 2595E-91
1.,2000E»20 7.4000E-04 1.25055'&1
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Appendix - F
Uranium - 235 MAT. No. =~ 1261
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92.U =235 LASL,A! EVAL=MARY4 L,STEWART, H,ALTER , R,HUNTER
DIST=JUL74 REV=JUN?S
PRINCIPAL EVALUATORS~ L,STEWARY LASL, H,ALTER Al, R,HUNTER LASL

CONTRIBUTING EVALUATORS

NU-BAR=~B,R, LFONARD BNW, L. STEWART AND RAY HUNTER LASL,
HUMMEL ANL,

FoP,YIELDS~-»R,SEHENTER HEDL, FISSION PROD, SUBCOMMITTEE

DELAYED NEUTROM DATA=~ S,A,COX(ANL)

RADIOACTIVE DECAY DATA-=C,W,REICH ANC

RESOLVED RESONAMCE DATA~=J.R, SMITH ANG, R, GWIN, R, PEELE, AND
G.DESAUSSURE ORNL

UNRESOLVED RESONANCE DATA== R,PEELLE(ORNL) AND M,BWAT(BNL)

SHMOOTH DATA

THERMAL RANGE C,LUBITZ KAPL. J,HARDY BAPL, B,R,LEONARD BNW
82 EV =25 Kgv-=-R,GUIN, G,0DFSAUSSURE ORNL, R,BLOCK RP,
JoRy SMITKH ANC
25 KEV~4{ MEV A,CARLSON NBS, W,POENITZ ANL, L,STEWART
LASL, H.ALTER
1 MEVe2@ MEVe=R, HUNTER, L,STEWARY LASL, H,ALTER
INELASTIC SCAT~=L ,STEWART, RJHUNTER LASL
SECONDARY NEUTRON DIST,=-L,STEWART, R,WHUNTER LASL
GAMMA PRODUC?ION=~R,HUNTER, L,STEWART LASL

NO FORMaL REPORT AVAILABLE DESCRIBING THIS EVALUATION

MF = 1

MT=452
NU=BAR TOTAL

NORMALIZED TO CF=252--=SUGGESTED BY THERMAL TASK FORCE
MTz453

INDUCED REACTION BRANCHING RATIOS
NO DATA GIVEM

MT=2454
FISSION PRODUCT YIELD DATA

# » » # . »
F1SSION PRODUCT YIELD DATA FOR ENDF/B-IV 8774, RECOMMENOED
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VALUES ARE GIVEN FROM THE YIELDS SUBCOMMITTEES OF THE DECAY HEAT
TASK FORCE, MEMBERS OF THE SURCOMMITTEES INCLUDE W WALKER(CH),
PyALINE «N\DUDEY R, LARSEN, W, MAECK , W MCE| ROY B RIDER, T,ENGLAND(CH)
A, WAML AND K,WOLFSBERG, FINAL DIRECT YIELNS WERE GENERATED BY B,
RIDER USING METHODS DESCRIBED [N MNEOO-42454 REV,1 JAN,74, ENDF/B
FILE PREP, AND MODIFICATIONS WERE MADE BY R, SCHENTER 8,74, PEAK
CHAINM YIELDS ARE GIVEN AS

ELAB®2,53E=p2 EV AmYCHAIN(PERCENT )=

872,58, 8p3.62, 894,84, 905,91, 915,92, 925,96, 936,37, 944,42,

956-460 966,25, 975,96, 985,78, 996.12019'”6.391.1@15.974,1@24.2(6.
1733,14,1312,83,1324,25,1336,79,1347,68,13%6,00,1366,27,1376.27,
1386.82,1396,40,1406,32,1415,89,1492%,93,1435,97,1445,4%5,1453,93,
1462.99,1472.,27

ELAB=S ,QPE#g5 EY - A=YCHAIN(PERCENT ) n

872-411 383.59. 89‘;56. 9”5.57! 915.59! 925|720 936.1ﬂ; 946!19¢

956.38, 966,29, 975,56, 985,87, 995,7¢1,1706,24,1715,42,1024,59,
1033.29,1042,31,1313,23,1324,65,1336,47,1347,62,1356,28,1366,24,
1376.16,1386,47,1396,33,1406,02,1415,99,1425,46,1435%,70,1445,27,

ELAB®L 4QE+n? EV A=YCHAIN(PERCENT)a

872.44, 883.32, 893,97, 504,80, 914,81, 925,12, 935,21, 94%.20,

9%55.85, 985,11, 975,47, 984,88, 999.17,1005,21,1¢/14,42,10723,93,
1033,19,1042,28,1272,18,1282,37,1292,96,1393,44,1314,74,1324,63,
1335.48,1346,28,1355,38,1365,22,1374,92,1385,09,1394,83,1404,43,
1414.,57,1424,88,1433,90,1443,2%,1453,05,1462,37
[) [ * L * )

MT=2455

DELAYED NEUTRON YIELDS
EVALUATION BY S,A,COXCANL),L,STEWART(LASL) B, HUTCHINS(GEBRDO)
AMD N,C PAIK(WARD) SEE REPORT ANL/NDM=3 BY §,A,COXCANL)

MT=456
PROMPT NU=BAR

NORMALIZED t0 CF-252, SUGGESTED BY THERMAL TASK FORCE

MT2457
SPONTANEOUS RADIOACTIVE DECAY DATA

EVALUATION BY c.W,REICH (ANE) FEB74
REFERENCES Q(ALPHA)» 1973 REVISION OF WAPSTRA=GOVE MaSS TABLES
WALFmL1FE~ N,E, HOLDEN) CHART NF THE NUCLIDES (1973)
AND PRIVATE COMMUNICATION (JAN,,1974)
GAMMASRAY ENERGIES AND RELATIVE INTENSITIES = L, A,
KROGER: PH,D. THESIS (UNIV, OF WYOMING, 1971) SEE
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ALSO, USAEC REPORT ANCR=1p16, P,75 (1974),
OTHER™ AziA:I?AnCOHENr NUCLEAR DATA B 6, NO.3, 287,
9 .
NOTE AVG. FaALPHA 3 4468, KEV,
THYS VALUE INCLUDES CONTRIBUYIONS FROM THE KINETIC
ENERGY OF THE ALPWA PARTICLE AND THE RECOIL ENERGY
0F THE DAUGHTER NUCLEUS,

MF = 2

RESOLVED RESONANCE REGION
RESOLVED RESONANCE REGION REMAINS UNCHANGED FRoM ENDF/Ba3,
ANC REPORY BY J,RySMITKH

UNRESOLVED RESONANCE DAYTA=-=R, PEELLE (ORNL)y M, BHAT (BNL)
82 EV=25 KEV

PARAMETERS ARE GIVEN AT 128 ENERGY POINTS, LOCAL®AVERAGE PA-
RAMETERS ARE CONSTANT OVER THE RANGE FOR PeWAVE RESQONANCES,
SPINS 2»5, ANN HAVE THE SAME YALUES GIVEN FOR ENDF/Bei41, FOR
SwWAVE LOCAL~AVERAGE PARAMETERS (J23,4), THE GAMMALRAY WIDTHS
WERE KEPY AT THE ENDF/B=111 VALUE OF 38 MV, WHILE TWE

WIDTMS WERE VARIED TO PRODUCE A FIT 70 TWE APPARENY GROSS
STRUCTURE IN THE CROSS SECTIONS EVALUATED BY LOOKING AT THE
FEATURES COMMON TO SEVERAL EXPERIMENTAL MEASUREMENTS, FITS
WERE PRODUCED USING THE CODE UR, THE S~WAVE POTENTIAL SCAT=
TERING RADIUS WAS TAKEN AS ,95663X48~12 CM, GIVING A POTENe
TIAL SCATTERING CROSS SECTION OF 11,5 B, JUST AS [N THE
RESOLVED RANGE, TO PRODUCE ACCEPTABLE S PERCENT AGREEMENT WITH
AVERAGE S]GMA TOTALS, THE CROSS SECTIONS INPUT TO THE FIT
WERE ADJUSTED f0 YIELD THE EVALUATED AVERAGE CAP, AND FIS,
CROSS SECTIONS GIVEN BELOW, JF THE CROSS SECTIONS ARE LINEARLY
INTERPOLATED BETWEEN THE POINTS GIVEN, 1IF A PROCESSING CODE
LINEARLY INTERPOLATES PARAMETERS BETWEEN THESE ENERGY POINTS,
THE RESULTING AVERAGE F1S, CROSS SECTIONS ARE 100 WIGH, FOR
DECIMAL INTERVALS BY UP TO ,7 PERCENT AND CAP, CROSS SECTIONS
AVERAGED OQVER THESE INTERVALS ARE T0O LO BY UP TA 1,3 PERCENT,
INTEGRAL CROSS SECTIONS UP To 1 KEV ARE M1 AND LO By p,3 AND
P,7 PERCENTY aND THE INTEGRALS FROM & KEV UP ARE Wl aAND LO BY
2,16 AND p,24 PERCENT, THE EVALUATED AVERAGE F1S, CROSS
SECTIONS WERE NORMALIZED TO A 2280 M/SEC VALUE OF 584,5 B,

AND HAVE A SHAPE DETERMINED BY COMBINING DATA FROM REFERENCES
2731 IN APPROPRIATE ENERGY RANGES, AVERAGE (UNIT WEIGHT)
CAP., CROSS SEATIONS WERE COMBINED FROM REFERENCES 28,32 AND
31, THE EVALUATED AVERAGE CRnSS SECTIONS GIVEN BELpW ARE
TAKEN FROM REFERENCE, REF, 32,

ELO EHI FIS, cAP, ELO0 ER]l F1S§, CAP, ELO EHI FIS, CAP,
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(KEV) (B) (B) (KEV)  (B) (8 (KEv) (By (B)
.68 .12 25,05 15,72  @,7 £,8 11,11 4,91 5, 6. 3,80 1,42
.18 .1% 22,50 12,80 @,8 2,9 8,25 4,15 6, 74 3,41 1,40
15 .20 19,508 11,00 2% 1.8 7:55 5'.‘95 7 By 3415 1,33
20 .2% 21,58 12,70 1,0 1,5 8,87 3,40 B, 9 3,01 3,45
,25 .3p 19,852 7,18 1,5 2,8 6,57 2,56 9, 12, 3.085 1,25
30 .4p 13,42 6,56 2,0 2,5 5,49 2,20 1P, 15, 2,65 1,08
.4 .50 13,59 4,83 2,5 3,8 5,15 1,74 15, 20, 2,31 ,99
58 .60 15,22 4,62 3,2 4,0 4,75 1,62 2B, 25. 2.19 .87
60 70 11,50 4,87 4,2 5,0 4,27 1,53

THE SWAPES Of THESE CROSS SECTIONS ARE BASED ON THE 1peBORON
(N,ALPHA) REACYIONS AS GIVEN IN ENDF/B=411, OVERALL UNCER=
TAINTIES [N THE EVALUATED AVERAGE CROSS SECT]ON ARE ESTIMATED
AS 3 PERCENT 1M FJ]S, AND 8 PERCENT IN CAP, AS DEYAILED IN THE
COMPLETED DOCUMENTATION, THE CONTRIBUTIANS TQ THESE UNCERTAIN«
TIES WHICH ARE HIGHLY CORRELATED OQVER THE WHOLE ENERGY RANGE
ARE 2 PERCENT FOR F1S, AND 7 PERCENT FOR CAPT, FOR ADDITIONAL
DETALLS SEE REF 32 OR THE OOMPLETE DOCUMENTATION REPORT,

MF = 3

SMDOTH DATA

THERMAL DATA==<~THERMAL TASK FORCE

1 EV TO 82 EV Jy R, SMITH

82 EV Y0 25 KEV PEELLE, BHAT

28 KEV TO 482 KEv BIG THREE PLUS Twa TASK FoRce

1BBKEY TO ¢ MEV~-oFISSI0N CROSS SECTION TAKEM AS CURVE
SUGGESTED BY U=235 TASK FORCE AND CSEWG STANDARDS AND
NORMALIZATION SUBCOMMITTEE, IN THIS ENFRGY REGION DATA TAKEN
FROM REFERENCES 34 THROUGH ¢, DATA OF RPF,4 SZARO (71) RAISED
BY 1,04, BETWEEN 1 AND 6 MEY CURVE DRAWN THROUGH DATA OF
REFERENCES 3, 3, AND 7 THRAUGH 11, WITW WEAVY WEIGHT GIVEN TO
REF, 11, ABnVE & MEV CURVE DRAWN THROUGH DATA OF REFERENCES
7. 8, 12 AND 13, DATA OF REFS, 12 AND 43 NORMALIZED Tp 2,152
BARNS AT 14,@ MEV,---ALPHA CURVE BETWEEN 1@ KEV AND 17 MEV
BASED OM REFERENCES 1 AND 14 THROUGH 19 AS RECOMMENDED BY
U~=235 T4SK FORCE, ABOVE 1 MEV ALPHA CURVE SMOOTHLY
EXTRAPOLATEN TO 2@ MEV.»--CAPTURE CROSS SECYION DERIVED AS
THE PRODUCT OF THE F1SS]ON CROSS SECTION WITH ALPHA~=«ABDVE
@.5 MEV TQTalL CROSS SECTION TAKEN FROM SPLINE FIY YO DATA OF
REFERENCES 27 AND 21, BETWEEN 25 KEV AND 2,5 MEV A SMOOTH
CURVE WaS F1Y TO THE TOTAL CROSS SECTION OF ENDF/B-3,

MF = 4
ANGULAR DISTRIRUTICNS
ELASTIC SCATTERING ANGULAR DATA TAKEN FROM EVALUATION

OF REFERENCE 22y HUNTER,~-==ANGULAR DISTRIBUTION DATA FOR
NONISOTROPIC INELASTIC LEVELS (MTs61=648) BASED PRIMARILY ON
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WORK OF KAMMERDIENER, REF, 23+ ALL INELASTIC DAYA BELOM
5 MEV TAKEN Y0 BE ISOTROPIC, ANGULAR DISTRIBUTIONS FOR ALL
OTHER NEpUTRON REACTIONS ARE ASSUMED ISATROPIC, EXCEPT FOR
DIRECT INTERACTION CROSS SECTIONS ABOVE 4 MEY FOR MT261%66,

MF =5

ENERGY DISTRIBUTIONS

FISS10N=-=THERMAL~= 151,323 MEV AS RECOMMENDED BY THERMAL TASK
FORCE,=c=AT 44 MEV-- T=21,5a AS APPROXIMATED FROM SLOPE OF
PU=239 DATA, EXCEPT FOR DISCRETE INELASTIC, ALL INELASTIC,
;N. 2N) ETC, REPRESENTED BY TEMPERATURE MODELS,

NOTE

MT®19-21 SHOULD BE USED IN PLACE OF Mt=13

If RESULTS ARE SENSITIVE TO FiSSIONS CAUSED

BY NEUTRONS OF & MEV QR GREATER,

MF = 12~15

GAMMA PRODyCTIOM
DATA TAKEM FROM STEWART, REF, 24" CROSS SECTIONS BASED ON
NEUTRON FILES (MF=2, 3) AND CALCULATED MULTIPLICITIES BELOW
1.09 MEV. ARODVE 1,9 MEV DATA BASED ON URAKE, REF. 25, AND
NELL1S, REF7 26,
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ENDF/B MAYERTAL NO, 1261

URANIUM=235 RESONANCE DATA

RESONANCE PARAMETERS
1S0TOPE ==rmcraccananneaneaueYRANT MR35

FRACT]ONAL ABUNDANCE-~-~ 1.0000E+00
NUMBER OF ENERGY RANGES-==<-w 2

ENERGY RANGE NUMBER=-==nowen~ 4 RESOLVED SINGLE~LEVEL BREIT=WIGNER PARAMETERS
LOWER ENERGY LIMIT (EV)~--=- = 1.0080E«0p
UPPER ENERGY LIMIT (£V)---=-= 8,2000E 01
NUCLEAR SPIN--e-momemcccanan 3,5000E980
SPIN SCATTERING LENGTH (As)- 5.5663F-01
NUMBER OF 1 STATES~wa-avee == 3
L VALUE-oonmmommomeon oo ]

NUMBER OF RESONANCES--w-vcwe= 130
SPIN SCATTERING LENGTH (Ar)-— 2,2000E+20

RESONANCE WIDTHS (EV)

INDEX EMERGY (EV) J vaLuE TatAL NEUTRON RAQIATION Flsstan
1 "1,4900E«09  3,5000EvP0  2,376BE-01  3,6820E-A3  2,70B0E=32  2,A7@QE~0L
2 2,9000Ee@1  3,5000E+80  {,35008€=01 3.P157c<06  3,8000E%32  9,9008F=22

1,1400E409  3,5p0PE«PP 1 ,5082E-0L 1,5161Ee05 .4ool:-zz 11162pE~01
2,B350E 000 3,5000E+20 4,4696Ep2 7,6805¢-06 3,4874E0D2 9+BLAQE~DD
2,9200E487  3,5000€.88  2,20pPE-QY 4,8530E.06 2,p300E~R2  2,P00QE-P1
3,1470R420  3,5000€400  1,39¢1E~0Y  2,2405€.05  3,321PEw@2  1,0637E~g1
3,6000E409 3,5000E+00 a 4379E-p2  4,5594E~P5 3, 3696E=D2  8,B637E~02
4,8480E400  3,5000E+00  3,9592Er02  6,8352E405 3 ,5945Ewp2  3,587QE-03
5,4480E¢p2  3,5000E+00 9 ,/P420E=02  3,3611E-06  6,pB0PE~g2  3,0117E-~p2
19 5,6000E.00 3,5000E«00 6,4192E"DY 3,3349¢c.05 2 , 0PPPEwp2 612189e-01
11 6,24@REepd  3,5p0PE«PB  2,309PE~p1  6,3795(-05 ‘;aaozeaz 1)8738E~01
12 6,3820E40¢  3,5000E«00  4,4788E02 2,6834E~P4  3,4972Ee@2  9,548PE~23
13 7,877BE«28  3,5000C+80  ¢,3934E~Q2  1,2660E-04 I 8574E~g2  2,8233€-02
14  8,7810E+pP  3,50PPE«@Q@  1,2329Em@y  1,1234F-03 511705-02 91100PE~n2
15 9,286ME+00  3,5000E+20 1.10755-¢1 1.6364:504 3.50005-92 ?1500QE-~R2
16 9,7300E+20  I,5000E+00  2,69p5E-p1  5,3028£~05  3,2000E-02  2,370PE~04
17 1,0180EepL  3,5000E488 1,0056E~0L  4.1B98E-25  3,p000E-02  42520E~n2
18 1,@80@EP1  3,.5082F+B8  9,35p9E~aL 9,3332£-05  6,7VB2EnD2  B,63BRE~OL
19 1,1666E#81  3,5000Ee00  4,7277Emp2  6,2744E-04 4. p4Q0E~2  5,2500E-03
29 1,2396EwD1 3,59PBE+08 6,5282E=02 1,2622¢.83 3, 45065-02 2:754RE"a2
21 1,2861F+81  3,3000E.00  1,1958E-g4  5,3876£.05 3”35aa:-z2 84 6BPPE-02
22 1,3275€e21  3,5000E408  1,5144E~0y I, 9350E.05  2,860PE=p2  1,228PE-31
23 1,3780E#01 3,5000E+20 1,2304E~04 %,7843c-05 3, 0400602 94 3520E=72
24 1,3996E4B1  3,5000€.90  4,9654Es-01 5,3723.P4  2,4P00E~P2 4, 70URE.0L
25 1,4B44E#@;  3,BPPPE+PR  5,6248E~p2  1,1517E~04 3 820PEr@2  3,D90PE-p2
26 1,5486Ee81 3 SPPDE+20 7 8837E~p2  2,3707£-04 3 B3I00E=02  4,3300E-92
27 1,80B3E+RL  3,50DRE+28 5. PISLE~D? B 689904 3 1383E=02 1¢8647E~02
28 1,6667EeB1  3,5pPQE+00  1,3327E-Q1  2.730RE-04 3“21955-02 1¢0289E~01
29 1,8852€401  3,5000€40@8  1,60438E~p4  3,8451£204 I §00RERE2  {,2500€-a1
30 1,8960E4P1  3,5000F.00 1,0512E~01 1,1502£.04 5\09052-02 5,3000E~a2
31 1.9297E+81  3.5000€+08 9. B494E~Q7  5,1936£-83 3, 4021E«#2 4, 0179E~02
32 2,p13PEapl  3,500PE«0Q  2,40p%E~g1 g,7714::z5 1,3918Ew@2  242609E=p1
33 2,020QEs@1  3,500QE+80 5,0013E-Q2 1,3034E-05 4\92602-12 7¢200pE~p4
34 2,0610€#01 3,5000E+00  8,419LErg2  1,9LL7E-B4 4,0485E=E2  4,3515E~02
35 2,1P72E401  3,5000E400  7,3503E-g2  4,50270,83 4. g342E-82  3,1658E-02
36 2,2939E+0%  3,3PPBE.BP  7,5436Erp2  4,3584£a04  30670ErE2  4,2330Ewc2
37 2,3412E+p1  3,5Q0QE+28  3,22p4E-p2 7. 0372Ef0‘ 2,6500Evp2  5,0000E~03
38 2,3629E~01  3,5000E+20  2,2%@4E-g4 5,5577:.04 4,3200E~B2  4,820PE~A1

OC® GOV G
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2,4245E40)
2,437a€421
2,5200E401
2,559pE+p1
2,648RE 401
2,6742€001
2.7149E 481
2!71955~Bx
2,8£908E00y
2,8351E481
2,8712E+81
2. 9844E 001
3,8990E«01
3,0068F401
3,2p70Ep1
3,3520E08)
3,4370Ee81
3.,4850E404
3,5487E#B1

.ssuuzaa;
3,640QE401
3,7800E¢B1
3.83ppE4pl
3, 9410E+PL
3,9900E%01
4, @556E401
4,1350E+01
4,1590E401
4‘;l73£t51

4,2230F%21

4,2090E+04
4,3398€401
4,3000E 401
4,30726+01
4,4600g90),
4,4950E 003
4,5790E+D1
4,6790E483
4,7841E001
4,7970E+01
4,8302E401
4,8000E03
4,/920E+01
4,9410E004
9,0128E#01
5,0666Ee21
5 WBYBRESDY

5% 1268Ee01

5,1630E401
B,2221E+01
5.3438E401
5. JALI2ENDY
515'64[‘!1
5,5840E401
5.4872Ee8;
5,6498E401
5.7600E0)
5,826pEep1
518674E01
5,976PENDY

3,9800E+00
3.50peE+00
3,5P00E+00
3,5en¢E+pg
3,5800E+00
3,5000E+09
3,3220E400
3,5000E+00
3,5802E+00
3,5200% .00
3,5000€+00
3,5000E+00
3,5000€480
3,3000E«DB0
3,5gegEe0g
3,5090F+20
3,5000€+00
3.9000E+0Q
3,9800E400
3,9000E+00
3,5080E+ 22
3,5020E+00
3,5gepEe00
3.50¢0E+BE
3.5000E+00
3,9000E.00
3,508pE+00
3,9000€4+08
3,9000E+08
3,5200E428
3,3000E+22
3,5040€+20
3,5000E+00
3.,5008E+00
3,5080E+00
3.5820pE+20
3,5000E+Bp
3,%008E+00
3,5908E+28
3,500BE+82
%15000E+8F
3,50P0E+00
3,5000E+80
3.5P0DE+BP
3,52000+80
3,5000E+080
3,5000E+ 00
3,500@E+20
3.5000E+00
3,5800E+P0
3,9200E+20
3,5000E+00
3.9808E 400
3,5C00E+0
3,5000E+20
3,5000€+00
3,5000E« 08
3,5000€E+00
3,5000E+00
3,300BE+00

5,8268Erp2
1,0015E=p1
B8,8068E-p1
3,8556E-p1
1.92455-01
2,5009€-01
1:1589Enp
1,2087E~21
6,5031E-02
1,4919€.04
1,3084E~p1
6,1177Erp2
4,5823E-p4
5,4532E~p2
9,9823E~p2
5,6859E-22
8,7253E-22
1,1640EpY
1,8380E~04
6,9187E=01
1,541E+00
1.5402E+00
3 0534E-51
9,5523E702
1i5034Em0t
2,0938E~04
4,4564E-01
1,6522€»01
4,1233E-02
1.&5&5;-01
6,1345E=02
7, avsacpuz
1,1820E~01
2.5@345-@1
1.7584g-018
5,3578E~08
1.,3419E-p4
1,5280E-04,
1,3994En0Y
9,3988Ep2
1, &4577ERQY
s, 56915ﬂ52
2.4018£r01
6,1013E~08
5,4353En02
7 B964E~D2
3,3049E701
1(88!45-01
7,4346E702
3,6358ErDY
1,3554E~04
1,5024E-04
1.11175901
2,543% -4
1.9079E-!1
1,1992€~01
2, 2118E (18
6,5384Eng2
1,3633E~01
2,5527E-0Y

2,6835£.24
1,4958ERp4
6,7624E404
5,6455¢.p4
4,7599E-04
8, 15685¢-05
8,5439¢-05
6.7447Ea04
3,1164E~05
{,8854¢.04
4 5009F-05
L. 77 44E 04
2,2732E-04
5.3235E;04
1,82332+p3
&.B595E-ﬂ3

2,2527¢.03
L(PPTTE~D3
3,5004¢E.03
1,5675E503
1,1994E504
1.6638E04
3, 3592E~B4
2,5233E=-R3
2,3637E~04
3,8029E,04
e,4464£;04
2,2394€-04
1,2325e.03
4, 6722!-04
3,4510E-04
Y. 5449E004
2.Da96€@a4
3. 4547€024
8,3866£-024
7.57808E024
2,8791E24
8,2305Ea04
9,365gFop4
9,8834E-04
7,7094E=04
8,9061Em04
L 76756204
1.9132E-03
3.1585E;04
9,6360E=04
1,8955C04
3,5448E-03
3,4569E004
2,5076£-03
§,3729€c04
2,141PE-04
3,1685E.03
2,3%49E283
7|8624Enu4
4,9208E,03
1,1252E-03
1,3539€03
1,3328E003
2,70370204
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3,1009E=02
3,80g0E"p2
2. 5BDOEOB2
2,5000E~p2
3, 200BEnp2
3,000PE»R2

.aumaE-mz
3,2¢00E~@2
4.BEEDE~02
3,4700Emg2
5 APOBOERD2

.7BBBE-BE
4, 5094Emp2
3,.5269Eng2
3 77245'02
3, 1661£~¢2
4,3160E02
3-8247E~H2
3, 2 1482E=82
4, DEEBE-UZ
4  PRROE=@2
4 CTTLIATT)

.21915-52
3,4488E002
3.3177E-02
3,4323Ew02
4,%5p82Eg2
3 BOB7Eep2
2ha9s1E002
4,8248Ewg2
4,4322E=p2
4, 9880EnP2
4,1038Enp2
1,7309En02
4,5978E=p2
3,0739En02
4,2807E202
3, 7000E-22
4,2000E~02
4,571PE=p2
2,4715Eu02
2 8431E=02
z.ﬂﬂﬂDE-BZ
4,2913E~p2
3.1!94E~02
3.29302-52
3 GRBPERD2

;9745-92
303454En02
JAalﬂﬂtuﬂz
3, 3453E02
4, 480B8En02
478539E=02
3,8749Enp2

.eaﬁzt-lz
3,9167€002
3,5002Ea02
3, 2!15!-02
3, 3e¢acsaz
4,28D2EwD?2

2(700pE~¢2
613p0gE~r2
8,2502E-0)
3.600RE~0L
16288803
2,2008E~7Y
7350022
88002 =22
2,5000E~02
1£41732€~38
8,0000E~22
2,400RE-02
1,8990E~04
$18734E-02
89p276E°02
2, 5139Em02
441840202
748753E~02
6,8598E02
61500080y
14502RE 98
1,5290E+00
2416581€901
8:8512E=82
111682Ew01
1, T7468E~01
4(0ROPE=C]
1,3429€-04
144049g-02
9,676pEwA2
41667802
2, 412BE+22
818964E02
2, 3269Em 03,
112902p =04
8,0426€701
913493E702
111502e~24
94709022
4y 72902
1,4028E-71
3,9569E~a2
2, 200PE"71
1,42087E-02
2,2943E=02
4,2972E02
3,0009E~04
1,33038~21
4,0546E=02
3,300pE"04
$,0154En0Y
4,060pE=n1
8, 9464E%02
2,1028E~01
116000E=01
7+5833En02
1,18500En04
3,1685E~02
1,0208E~04
2,438PEm0Y



6,0188E401
6,08378001
6,1130E404
6,1970E401
6,1900E401
6,2400E401
6,3020E481
6,3320E 403,
6,369QE401
6,4300E4p1
6,5800E401
6,6402E401
6,7247E+01,
6,844pE001
6,8530E481,
6 ,9293E401
7, D404E%RL
7.8753Eep1
7,164PE01
7.2390Ee@1
7,2910E+01
7,4544E001
7,5170EwB
7.5544E491
7,6750E401
7,7492E03
7,8417E481
7,9672€4031
8,0357E401
8,1434E481
8,3590E01
8,688pE4p1

3,5200£+08
3,5000E+80
3,5000E+80
3,%500BE.00
3,5000E PR
3,3300E+08
3,5000E+00
3,500PE«00
3,52002+00
3,5000E«0p
3.5208E+00
3,5800E+00
3,5202E+09
Y,5p00E+00
3,5000E+00
3,3020€.90
3,8B00E+00
3,5200E+p
3,5000E+00
3,5000E +20
3,5PPRE+0P
3,5000¢.00
3,5020E+88
3.50apE+09
3,5600E+00
3,50005 400
3,5090E+0Q
3,5000c.00
3.5B0QE«2p
3.5000€80
3,5000E+00
3,3082€+08

2,5513E-01
1,2P44E~01
1,2536Erpy
5, 3023En01
8,303 7E~08
4,6026EmpL
2,48p9E~pL
2,5010€-01
6,2187E~01
4,7545E~p2
9, 5423:-n2
8,9449E~p2
9 nﬂa;:-oz
2,80p4E=pY
1.6611E-w1
2,0872En01
1,7272E~p1
2,3744E-p1
1.6029£na1
1,3861E~01
3,6037E~04
1 B187EnDL

2,9289E~0L
2,3338E-p14
1,1611E~0Y
1,1299£~01
1,4822E~01
1,2979£~04
1.7484E~01
1,3204E-04
1,1827E-04
8,9120€-02
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§,1265E503
4,6283E .04
3,6278EA24
2,2%520E204
1.7ﬂ73:-a|
2,6163E024
9,2896E.05
1,0209c.04
(187 44E003
1,2447E293
4,2327E-04
4,404BE04
8,2938E-09
3,7641E208
;.lsas: a4

7.1530¢ 04
8.7156:;93
2,4091E403
2,9436E404
2,6115E403
3,8747E-24
2,7207£.03
8,88336-04
1,3621¢03
4.0732E-04
9,8681¢-04
1.2245;-53
7.8557g,04
8,3851E-04
1,0433£283
1 1703:-63

7,1958¢04

3.4$EHE-92
3,0600E102
4'gaeeEwe?
3, BP0DE B2
3hoBRRELR2
6,8080Evy2
4" a808em02
5 A202BEwg2

ezza:-az
3. 900PEnp2
5, 0O02E~D2
4 8080EwD2
4, 1aeaz-nz
5, pepREp2
6, 0200E"g2
4;aamuzuoz
5,000E=02
3Tsouuznuz

4,0080Ep2
3  1800E"p2

4, 0PROE~D2
3,8000E~D2
5,B000E~p2
3,2000€"02
3,608PE=p2
4,8080E~p2
4" 7000E~02
4‘4onn£anz
4,0000E~p2
4,1800E~02
4,8000E~p2
5,2000€~82

2¢2R00E=0Y
9.820REeP2
8,5080pE~02
5, PBOYE~PL
$4PBRPE~DY
4,020pE~01
2108808 ~0Y
2,2002E~01
3,620pE~01
7+3882E~p3
416800E~02
4,4000E02
4,9800E~22
21809pE~01
110000E~Y
1600201
1120298 -21
2,200pE~p1
4:200QE=21
1,2520E~21
3,200BE~PY
4,8937c-02
21409gEery
24000QE"n1
8,0PERE~R2
7:2880g=02
11000gE~01
8,5BUPE-22
11 3400E~04
9,8e0ge-22
6+9100E~C2
2.748QE~02



ENDF/B MATER]AL NO, 1262

RANTUMR3% RESONANCE DATA
uRANTUH® RESONANCE PARAMETERS

[SOTORE URANTUM=235
FRACTIONAL AEUNQANCE-—--'---v 1+000aE-00
NUMBER OF ENERGY RANGES 2

ENERGY RANGE NUMBER~-mecene-s 2 UNRPSOLVED SINGLELEVEL BREIT#WIGNER PARAMETERS
LOWER ENERGY LIMIT (EV)-~=--= 8.,2p00g+01

UPPER ENERGY LIMIT (Ey)-=-~-= 2,5pDRE+D4

NUCLEAR SPINmmememmacacnea=-a 3,5000F+00

EFFECTIVE SCATTERING aunxus-- 9.8663E= ux

NUMBER OF { STATESm=—~cre---

L VALUE=r-acecmacamuceacmaran ?
NUMBER OF J STATES~m-vome-u-s 2

DEGREES OF FREEDOM USED IN THE WIDTH DISTRIBUTION
Rceecme s EEE st EE R s ete T R e et e e m e an

J=VALUE COMPEYITIVE NEUYRON RADIATION F1s810N
3,0880Evp0  9,0020£%00 190200E+22  .DURDE+PP  2,2P20E*ag

AVERAGE RESONANCE WIDTHS (EV)

emmmmamevemmetermaanm T,
INBEX  ENERGY (EV) LEVEL SPACING COMPET{TIvg NEUYRON RADIATION FISS1ON
i 8,2p00E%81 1.0R0CEsQD ?,0000E00 9+3278E=E5 3.5080E~p2 3,2328Enay
2 8,65/0E421 1.00089E0p 0,9000E%938 B 44B6EnDS 3.58D0E=p2 3,9BB8E=py

3 9,10P2E+pY 1.000@8E+00 P.RA2AESRD 849939Enp5 3.5080E~p2 2,6394Ewgy
4 9.3BPOE+BL  4.PDOBE«2D  P,QB00Ce88  8,7318E-05  3,5880E~02  2,US98Ewry
5 1,8200E4p2  1.0000E+00  A,pBPNEeBY  $,9434E=@5  3,500PE~p2  8,4622E742
6 1,i088E02 4.,003¢E«28 ?,3080c00 8,6620E=028 3.300BEnp2 1,3225E0
? 1,2000E402  1,0000E400  0,0000F+0F  1,P427E-04 3, SOP0E.p2  2,9946Ee01
a 1,8280E¢02  1,0008E+00  0,9000CA00 9,8358E~25  3,5CMME~p2  2,4919Ee0y

] 2,40P8E+p2 4, DPOPE+RE  0,00007+08 1,3181E7@4  3,5008€-¢2 3,0695€w01
10 2,6000E492  1,0000E+00  0,0000L+00  2,A@03E~25  3.,5000Erp2  4,0310E407
11 2.8000E+52  1,0008Eep2  0,000PE40C  §,3538E-05  3,502PE~p2  7,5310Ewpy
12 2,98P0E+02  1,POPRE+RD  0,27P0geRp  7,0914E-05  3,5800Enp2 5.59095-51
13 J.00RRESp2 1.9000E+00 2.pOROENDR 810442E-05 3.5208€=32 3,2833Cwny
14 3(15P0E+p2  1,000PE+08  2.0020CeA  7,9453£=05  3,5P@0E-p2  3,3064Ewgy
15 3,3000E+02  1,0000C400  ,000PCe00  9,9192E~C5  3,520PL=p2 1 ,8560Fwgq
16 3.4500E+02  1,0000€490  ¢,0BO0CeB0  8,4286E°P5  3I.5000E-@2  3,4234Ewpq
17 3,6000E+02  4,PPRRE4D0  2,p0BPEeBR  B,9227E~B5  3,5BOPE~D2  3,5757Cwpy
18 4,300RE+p2  1,00PPE«R0  @,000CFeEP  9,3B3BED5  3,500PE=02 4 ,0869Ewd)
19 5,2000E4P2  1,DPBRE+0P  P,2000Ce88  1,1974E04  3,5000Eep2  5,0149Cw0q
29 5,0500E+p2  4,0B0PEeD0  #,2000E489 1,1742E-04  3,5008E-p2 1,0843C¢23
21 §,1080E+g2 1.0020€»00 P.2PRPE«B0 1.:8754EwD4 3.50@08Emp2 9,2310F=01
22 6,2000€¢@2  1,0Q00E+G0  A,0000CeR0  1,@B25E~04  3,5000Emg2  6,5530Eep1
23 6,3080E4@2  1,00PRE.00  ©,0CBCE+00  9,5608E~25  3,5PP0Erp2  1,7534Emd]
24 6,4000E«p2 L ,PPOPE+OR 2 ,PPBPESRR  1,1968E+84 X, 5000E=02  1,0701Cwg4
25 6,50P8E«g2  1,0PPRE+GE  §,0CUCE+BE  1,0641E~04  3,50PPEvp2  3,2754fwpy
26 6180A0E+02  1,0000E900  3,0000E40D  8,6789E-P5  3.50B0E~pa  4,2087Ee01
27 7,1000E¢02  1.90ODE+OD  B,BOBPEeBD  9,B62BE~€5  3,5B80pep2  6,4322repy
28 7.2500E+p2  1,0000E+02  §.POPOE+RY  1,1898E~04  3,5000E-p2  4,1658Fapy
29 7,4002E402  1,0000E400 @,0P00E«BF  1,3378E-24 3.3080cag2 1,9020Ca0q
30 7.550AE+02 | DPPOESD0  0,@POOC+00  1,1934E-04  3,500Pg=p2  3,2629Fe01
LR 7070PPESQ2  1,0000€+00  0,8008Ee00  1,0512E~04  3.5000ge02  3,9Pa3ee0y
32 8,8002E492 1 ,DQPRE+RP  ©,000CEe00 8,7337E~E5  3,50PREep2 2,3209Ewpy
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9,1n00Esp2
9,928pE+g2
1,08526403
1,18RDE*R3
1,22ppE+p3
1.sﬂaatﬁes
1. 4200E+p3
1,4320E+03
1)45a0E+03
1,4600E+83
1,48RPE+Q3
1,50A0E+p3
1,5450E+p3
1,5900E+23
1,7200€%@3
1,90p0E03
x.vinuzoaa
2,0200E+p3
2,18ppE+p3
2, 3200E+pS
2,5800E+p3
2,7002E«@3
3,20RRE+23
31 3000€+03
3“40905003
3,7502E003
4,i2p0E+pd
4,3000E%p3
4,4080E493
4,8000E+03
4,9200E403
5,2200E+03
8,10paEep3
5,20PPE+DY
5,25p0Eep3
5, 38026403
5,680RE+03
5. OSEHEOQJ
5,700PE«@3
57 90PRE+p3
6,0000Ew@3
6,108PE+RI
6,4500E 493
6, 8PARE«p3
7,8802E+23
7,200PE+p3
8c10PRESpP3
8,3200E+Q3
8,500E+03
8,7000E423
9., RB00E«R3
9)20p0g+p3
1,P4RRE+D4
1,14P0E+R4
1.17P0E«g4
1,19PRE+p4
1,20PRE+g4
1%220mE004
1,23ppE+p#
1.270REeg4

1,0P82E+p0
4,00PBE+30
1.2000ca0
1,2p@P0E+00
1.000BE+pp
4. 2BRBE«RE
1.PQ00E+Q
1,0002E+00
1.90P80E~@0
4.,8000E400
1.PpPRE+pR
1,9080E+20
1.8p80Ce00
1.9P20E«p0
1.900@E+20

1.9p0pE+pg’

1.20728E+20
1.0080E«00
1,8pBBE+CD
1.%908Ee00
1.,0p20€+p0
1.2000E+a0
1.9090E.00
1.2800E+00
1,80808+90
1.,2p9PE+0p
1.PpPREspp
1.8000E«00
4.,0080Ee 00
1.0020Ee00
1,8000ce30
1,0000E+20
1.2p9BE+pp
1.00PDE00
1.,0@00e+09
1.2000€+30
1,0000E+00
1.0000E+00
1.0080E.00
1.P0PDE+DD
1,0000E+08
1.,00089E+00
1,2080E+00
4.900BE+00
1.0083E+00
1.008RE+0D
1.8p0BE+00
1.0000E+00R
1,0020E+00
1,0PBRELDQ
1.008RE+00
L. 008QE~0Q
1.000QE+08
1.0028E400
1.,000QE~a0
1.208pE+00
1,0000E+A0
1.0020E+00
1.0P20E+00
1,200BE+00

0.2000¢+B0
2,2800CeR0
,0080¢e00
2, 2BBREe00
2.g220E+20
2,8000E+00
2,0089E+20
2,2080ge20
B,ge00EeR0
¢,8000e00
P, p00RE0p
P,p02PEe R0
?,0000Ee0R
2,0000p #0600
@,go8ege0n
P, @OBRESDR
?.0PCUE BT
?,P00PE«07
8,0008c480
2,0eRBELDR
@®,gR0B0E-00
2,8000c«20
?,0PBPC+00
B,0080c+00
0,00Q0EeBR
8,0080E407
2.000PE00
n.azcagoam

?,pe8ace80
?,2000c+00
8,p200c 400
?,p080E+00
a,ovanzo»ﬂ
o, 20RRE#RR
n,0000E#00
8,3880c402
0,2@ROE0C
2,0020¢900
0,00080¢.00
P, poRAESRY
2,008Pg000
R, g000E%00
?,000E+87
9,0000Fs00
2,g0gaceae
7, 0000E+Q0
2,02p2E000
R.922RE*R0
@,2PDRE#Q?
B,RPRRELRD
3,2000E~00
2.8020c+30
¥,0000E¢00
a.,020Pce 00
2.0PpeESRD
?,0PB0Es ¢
0,02QPEs0BR
B.200PER2
P.RUBRESRR
?,200PE+00C
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1,2182E-04
1,0457E~04
141153624
1:2142E-04
847624E23
9,8564En85
1,8446E~04
1,3656E04
111223E04
111391EnE4
6,4821EnDRS
7186608208
816144525
1)0195En04
9,5054£~05
914274Ep5
1)4239EnE4
1,8774E=04
8,5182E-05
9,8732E-25
9161pyE~0s
8,4700E~0%
9.870BE~2S
9. 3389E~25
8,8321E~05
942666505
9,7037Ewp5
151061E=04
9,8661Ew25
941578E~05
8,5575E%05
719647E05
84325gE»058
B 8593E-05
813996EES
8,8355E~25
946242E~05
9.2935€=05
8,9484E~05
143332804
1,0338E~P4
1100¢3E~24
9,3122€-85
8,2825E-25
948898E~05
9,3412E-25
9,4247ER5
1,0663Er24
1,1115E«024
1,1565E-24
7,5325E~25
1,9682E-04
94242685
1,8069E~24
8,0264E05
1,105pE~04
819174ED5
1,8199E~04
9,2672E=05
8,2683E-£5

3,5000€-¢2
3,5000E~02
3, swuzg I'H
3.5P20E~p2
Jo5D¢0E¢ﬂ2
3 BRRAE g2
3 ,BOORE~p2
3,5000E~02
3.50005!'2
3, 5080 g2
35000k ~g2
3-5055{-32
u.suuwa-gz
3 ,B0BBE g2
3.!ﬂwﬂgagz
3,5080E~g2
3.5080E~p2
3.5080E-02
3.5000!~ﬂ2
3.5@!6:-52
3-50005~n2
!.5EEUE-B2
3.300E~p2
3,5089En02
3. 5020E~p2
3. 50805 =02
3.5PPBErp2
3:.500%E~p2
!.5@005-m2
3,5808E=p2
3.5002E -2
345080E~g2
3.5220E~pg2
3.500RE~p2
3 SDDUE-ﬂE
S.SGUEE @2
S.SBGBE'BZ
3.5ﬂl0E*E2
3,500 -p2
J-EUD”E~EE
3.5080E~p2
3.50005-m2
3,5000¢-p2
3 5000[;02
3 50802

3.5200E~02

3 5000E-p2
S-EBBBEFEZ
a.iﬂBBE-UZ
3,5288E-p2
3.5P@PE~K2
3,5080Enp2
3.500BE"02
3.,50u5-gz
S.SDBWE'MZ
3.5000E~p2
3,502BE~p2
3.5000E=02
3.5BGBE-BZ
3.5088Ewp2

24.1179E=n
1,3706E=04
3,3829¢w0q
5,3589ce0y
3, 25795-%1
5,63m1:-91
6,0201E-0y
2,47048901
[ 3!19E-01
6,2704Ewdy
1.6471€-ﬂ1
14 9345F01
44265401
5,3814E00y
5,3743c=0¢
3,0525Ew0y
4,3876Ew01
2,9444Em3)
2,9599Er0y
5.:4877EnDy
5,4239E%01
5,3147€n0y
4,0938E =0
6,5952Em01
6,7381Ew09
6,3384E%21
3,6884F=p)
6,0392E%04
5,2543Ew04
3,3330Ew0y
5,8387Eedy
848119Eway
5,5989E i1
340084 D
5,3535E~01
6,2140E~a1
9,1282E#01
6,8495E7p1
3,2335E-01
2,3718E#21
1,5481E"P1
3.9915Ep1
4,3992E=21
4.3294Eray
5,6328E-01
3:3987E%01
240692E701
1,4538E701
2,7862E=01
2,9922En01
443771E»py
3,:3324Ew01
248175E%01
3,4881E01
2+5643E01
5,1890Ewa1
3, 4B36E 01
2,8312E%01
2,1736Emg4
219149601



$3 1,3380E«24  1.000gE+@a8  3,0080C+aa8  1,08260E<04 50005-92 5,1806E~a1

94 1.360”E~04 1,008e0E+09 2., 20PPENR0 9,4473E-258 3 SEEDE-EZ 4,8887E-04
95 1.44p0E+04  1,2000E400 n 2280g+32 8,7105E~25  3,5080E=p2  3,6019E°01
96 1 , SOPNE+04 1,0800E+00 .olae:.ma 9,5262E~R5 3.5000E~p2 4,3BASE=DY
v 1,51P2E+p4 1,2P00E400 2,020PF+80 712924E~25 J.’EBlE~22 3,7591E=01
98 1,64PPE«04  1,0PBRE+QR D ,PRBRESDD  9,6541E+85  3,3880Ewp2  5,5699Eme4
99 1.75¢BE0EQ 1,00PpE+p0 P,808PE+00 8,2602E-28 3,5000E-p2 2,21%0Ew01
120 1,76BPEeR4 1, 0B02E4D8  2.2000Ce3¢  §,0444E~85  x\5000E~p2  3,4094E~0y
121 4,B400E+04 1,080PE+20 P.PPBOE D7 B8,9437E~05 3.5800Enp2 5,9560E-01
122 1.92062004 1.0000E%p9 .ﬂﬂﬂﬂ[ozﬂ 7,9165E-05 3,5B00E-02 741276Em01
i3 1,93HHE»54 1.9008E00 2,008RE+B0 6,6594E-028 3,5009E~p2 5:1471En01
104 1,99p0E+04  {,0¢0pEeng 0,g00@EegA  7,0721E=85  3,5p00E=p2  5,6137Ew~p1
105 2,80PPE+p4 1 APAGEDD P, PPQPFe00  8,\91PE~0S 3, B2BDE~02 B, 2643pwi)
186 z.Dzmas»aa 1.2800E+00  0.00BPE4Rd  9,8913E"05 3,5000E~82  4,7897E~01
ie7 2.040![024 1.PBORE+pR o,R0RDE B 8,4BBRE~2% 3. 500¢E*D2 2,0892E=84
128 2,1000E+p4  1.PB0PE«0P  0,Q0PPE+P?  1,01P4E~B4 3, 5O0PE~a2  2,6345Ee0y
3¢9 2, 1208Ee04 4 ,0080E¢00 m,auﬁﬂctaa 7,4929€-05  3,50Q0Em@2  2,5@36E=0q
110 2,17p0E+p4 1.200QE+00 0,808CE+00 8:18157€=25 s 5080k -p2 S:6047Ew0q
1l 2-2200(#" 1.p020E+00 .aﬂanz-oz 1,0120E~04 3.5008E-92 712994Ewdy
112 2,2300E+04  1,0000E+80 0,8000F£¢PN  1,265{E~D4 3.50ﬂﬂ£ 02  1,0B14Ee00
113 2.2400500‘ 1.0080E+08 0,0000ce00 9,4228En25 3, ,50BBE-p2 S5,68%4Ew0y
114 2,2800E+B4  4,0P000E4p0 n;anue;-ea B,6872E705 3, 3000E=02  4,7216Ew0y
115 2,3290E4p4  1,0B00E+EC  0,Q0Q9C+00 7,9L09E~D5  3,5000Emg2  2,3597E~m1
116 2.34ﬁﬂ€‘04 1,8882E~03 ¢, BEQCERET 8,6298€~05 3, ,SEQBEnN2 2,9940EmAq
117 2 , 4200E«04 1,80800E+00 2,8080¢s00 9.41236~05 3 5905!'02 3,1323E~01
118 2  4402E+04 1.8@00E+0q ¢.¢000ce00 9:9763E~a5 3 sGﬂﬂE«ﬂZ 5,6938€=01
149 2,46MCE+@4  1,PPOCE+Pd  @,pP@RE+pA  7,9571E~05 3.5000: @2  5,8647Ewly
120 2,5008¢+04 1,%000E+08 2,8000¢c+08 8,5593¢=25 3.,5080c-02 4,7128¢w01

DEGREES OF FREEDOM USED [N THE WIDTH DISTRIBUTION

J=VALUE COMPETIY!V[ TNEUTRON  RADIATION | FISSION
420085900  1,pOQREePD  1,PBOQEYRE  g.000PE+p?  1,2020F+00

AVERAGE RESONANCE WIDTHS (EV)

e L T, U Sy S,

TNOEX EN;RGY (EV) LEVEL SPACING COMPETIVIVE NEUTRON RADIATION F1SS1ON
Y 8,2000E+8%  1,00828+0¢  @,0000E+08 9,3278E£725  3.50@0E-p2  1,6155Ceq:
2 8,650RE+Q1 1.,0000E«a0 ?,0080E-00 1,0334E~C4 3 SPAAE=g2 1,169PE»0g
3 9,1080E+81 1.08208E+00 ,080%g+00 1,0512E~24 3,5008%g~p2 9,0598g02
4 9, 558040 1.2000E+00 ?.0000¢+00 1,0684F04 3.5000;-'2 7:9723c=02
5 1.000ME‘02 1,0000E+20 02,0209 +00 9,9782€E"285 3.5505:-62 8,4644Ewp?
6 1,1000E+02  1,PRPRE+PD  9,QRPPE+P0 1 ,B784E+R4  3,5000Ewp2  1,314BEe0y
7 1,2000E482  1,000QEed@ 0,0000€+0P  8,9963E~25 3.5080€-92  1,4975Fe0y
8 1,8800E442 1.,8888E+08 ?,0200¢+30 9,9277€=-25% 3 5080E ~¢2 118495Enay
9 2,40PQE4R2  1,0P0PE«02  0,2007E+80  1,3181E-P4  3,5BBBEep2  {,5347ce01

10 2.60905‘32 1,2802E+08 ¢ 202080 2,4003€E=04 S.EUGGE-GZ 3,4367c~01
11 2,8000E%02 4.,8000E+00 ?.,2P00F«00 1,3258Em24 3.5080g-p2 3,7645c409
12 2,92PRESR2 1,8000E+00 " 2880ce00 1,0049¢-024 3.560':-02 2,7955¢01
13 S,000PE402  4,P020E.00  2,0U0CC.E0  B,P412E=E5  3,5POBE-@2 1 ,6417FeDY
14 3.15902‘32 1.220PE+p2 2,2800ca00 9,9316E725 3 \5008E-02 1,1221E~91
1% s,smnas-al 1.9080E+00 ?,0BDBESDD 1,8285Em04 a.samac'gz 9,2p232EnE2
16 3.05505’92 1.2P0PE+pp P.20RBAE+RR 195386724 3.59595302 L,1411FE=py
17 3,6000E+02 L, COPEEER  ,0000CeB0  Q,4444E=PS I 5008E-02  1,7879E701
18 4;50PRE+R2  1,0POPE+nD #,0000£+80  9,3838E~05  3,5000E=g2  2,7B83£e01
19 5,2000E4p2  {,0P0PE+pl  @,2P0PFeBP  1,1974E%D4 3,5000E092  2,5074Ew01
20 5 65PBE+R2 1.0002E+00 ?,0008g+00 1,4742E04 3.50055-02 2¢7107Ee03
21 6/10PDE*D2  1,0000E+GP  0,200PFe00  1,1996E~P4  3.5PBPE.p2  5,7326£01
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6, 2000882
o.SzamEoni
6,4200E+p2
6,50pRE«p2
6,62ppE+g2
7,1200E02
7. 2900E#R2
7,4000E+p2
7.55p0E 82
7,700nEep2
8,80PPE«DR
9, 10PUE*R2
9,9aa8E+g2
1.aesn£-as
1,18PRE+p3
1,2200E+BY
1,3200E+@3
x,aazziooa
1,430PE+@3
1,4%anE403
1. 460RE*RY
1,4802E+03
1,5000E+03

1,5450E+03
1,!9nmcoaa

.7zma£-93
1, 9FBOESR3
1,9100E+p3
2,0@00E+33
2,1000E+p3
2,3002E+03
2,50APE*P3
2, 720PE«R3
3“20002053
3,3000E0p3
3,4200E+03
3,7500E4p3
4, 10A0E+RY
4,3000E+p3
4,4000E+p3
4,8PPRE+RY
4,9002E903
s.zznaa.g;
5,1080E+03
5,200AE+@3
5 2500E 93
5,30PPE+3
5, 6PPDE+p3
5,65PBE*p3
5,7pRRE+p3
5, 90RRE«R3
6,22p0Eep3
6,1088E+03
6 45pakeqd
6,820PE«Y
7,0000E+p3
7520na£ons
8,100RE+p3
8, 3B0RESP3
8,50p0E«83

1,8808E«p0
1.00090E+pp
1,82P88E+02
1.%080E+p8
1.0002E+00
1.0000E~002
1,9208PEp0
1,0B90E+ 00
1.,0P02E~pg
1.80802E+0p
1.P8PPE«20
1,0000E+p0
i.0002Evap
1.0000E«g0
1,0200Eep0
$.,280Bcead
1.9P00E+00
1.PBPREpD
1.200RE+00
1,0008E+08
1.9008E+Q0
1.8000E+0Q
1.2000E+p8
1.,P080E«0D
1,0820E«00
1.008RE«gE
1.088PE+00
1.09@pE+p@
1.0833E+70
1.200PE+p0
1.2008E+20
1,2p00E+00
1.,0080E+00
1,2800E+020
1,8p00C+00
1,9080E+38
1.2000C+00
1,8020E«p0
1.8p20E+p0
1.92p20E+p0
1,2p@QE+00
1,2000E»00
1.29@88E+22
1,8000E+030
1.0000E~Q0
1.00P0E«qp
1,00P0E+00
1. PPROEDRD
1.00BQE+p0
1.088BE+Dp
1.8000E+00
1.800pE+pp
1.0029E+00
1.000BEen0
1.8000€+00
1.,0002E+00
1.8802E+00
1.0000E+08
1.208828C#3¢
1.0020E+p0

2,2209E#20
0.0000E+02
I LI LI ]
2,p0B0Ce0R
2.0000c+00
2,0080 00
2,B080g«80
P,00B0EeR0
z.zuang.am

?,8000e+2¢2
a JBP0DE 2D

7,0007¢+2p
2, pPYOE+BD
B,002Rce02
7, gEEBESRO
#,6880g 400
P, p2PPEAS
7,8000g¢02
?,0080E»Q0
P, pEBNESRD
?,0000c+00
2,p000Fean
0,0000g+00
2,2000ze00
2,0000¢000
2,0000ge00
?,008PEeBR
2,0@880¢ ep0
@.pdg0geqn
@,0080E 00
2,0002c402
Q,0000E+80
2,0000g020
?,2PRDESDD
B, 20RZE0D
2,0000¢ 30
R,p000c+02
9,0000E400
2.0CPOESR2
0,0000E+0¢
0,000PEADO
2,0200E420
O.GQBGEOBE
©,8000E+02
Q.,0007E+20
?.8000E+00
2,0020E+807
2,2029F %00
2,0000Cep0
2:DODRBEWRE
2,2020ERP
?,28a0E30
0.00PBESBR
2.08Q0E000
2,2BR0E«2D
®,@ROREDY
2,0RPRERD
B.DBBBE.BD
7, D8CAE DR
?,000PE400
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1,0825En24
1,0708Enp4
1,2155€~04
1, R644En2A
9¢7168E~25
1,10446E04
1,3898E-04
1.3378E704
1,1935E784
1,8512E-24
8,2353E .85
1)018pE~04
9)878pE=05
114133E=24
1.2142E-04
8762408
910564E~28
1:8444E+04
1,43656E~04
1¢4224En24
1:1391E~04
6:4824E~28
749660E~05
8)6144E25
1,8195E~24
9.50%4E~25%
$14274E=2%
1,1239E~04
1,0774En04
8,5182e~¢5
94@8730€-25
9¢6107E~28
8,4708En05
918848E~P5
9,3389E08
8,8321€~05
942666E~L5
9,7837E=B5
1)1061E=04
916944E=05
9,1578E=25
8,5578E7E5
T19647En85
8,3750E-R5
B8¢7799E-28
8¢3996EmR5
719633E-25
9,6242E-25
9,2938E25
B,9958ERR5
1,3332E~R4
1,2659E004
1,2003E~04
913122€-05
8,8174E=05
9.689gE~05
9,3412E~25
9¢1247ERD5
1, 86636704
191118E-24

S.EBGBE'EZ
3,5002E~p2
S.SGBU£-B2
34 500BED2
3 5665[-52
3.50Gai-m2
3 5290!—62
! 5E00Ep2
3. 508PE-p2
3.5000Ewg2
3, 508RE~E2
3.5080Eng2
3.5088Enp2
3.5020[*02
3 5UDBEag2
s, 5BBE~p2
3 SUDGE.“Z
3.5200E~p2
3.50ﬂ0£-ﬂ2
3.5000E=p2
3.5800E-p2
3.8002E902

3. 5080E~¢2
3 «S0B0E~p2
3. SBBBE-aZ
3.5000E~p2
SnSGGBE-EZ
3.5000Enp2
3.5000E-02
3,5000E~R2
S 500GE~52
3 ,S0BOE~p2
3. 5002Ewp2
3:5088Enp2
J.SBDDE-B2
3.500AE~p2
3,5800E~p2
3 5WUBE 82
3 5ﬂ00£*ﬂ?
3.5008E~p2
3  BOPSE~n2
3,5000E-g2
3:5080E~y2
3.5080E-p2
S.SGBBENBZ
35800k -y2
3.500QE~p2
3, 5PRRE~pR
3.5000E~g2
3.5%655-92
3,5080E~42
3.5008E-92
3/5090E~p2
3.5000E~p2
3.5PBPE~p2
3+ 5000E~y2
3,50808En02
3.5080Eep2
3.50008c~g2
3.508PE~p2

1,63826201
1,0901Eeny
7.9341En02
8,1877E»22
2,6437Ew2y
3,9945Ewny
$,3883Ewdy
9(5182Ew02
1.2876E204
419502E=09
1,1204En03
1,4589Ew3
6,854pErp2
1,1276Ew8q
2.68376°21
1,6316Fw8y
2,5191E~0y
3,0148E%09
1:2372E=01
3,1810E=0y
3,2326E=01
8,2459E22
916713Ew02
1,4221E%01
2,5717Ew01
2,5483E~03
1,4937E~0
2,0824Em0q
1,5741F =01
1,5824Emp1
1,7292Ew0¢
2,7144Ew0y
2,8538ECw0q
2,8459E703
2,1984E921
3,3689E001
2,1118E=91
{.8427Evay
3,0196Empa
2,6279Ep1
1,6573E=04
1,9462E%01
34 40%9EmDY
1,8663E=01
1,5042E~01
1,7845Eep1
3,1054E=01
4,58642E~01
z.2532€~01
1,6168Fen1
1+18%99Ew0]
9¢2732E~02
1+4748E~01
L14684Enp1
2,1271E~01
2,8155E~03
1:6993Engy
113346€~31
9.,2010€wd2
9:2875E=02



82 8,7298€%p3  1,00PAE+P0  0,00PCE+PZ  1,1565E=04  3,5000E-02 1,5894E=01

83 9.,8000E+a3  1.0000Eeps  2,0090c400 | 7,5325E«25  3,500PE-p2  2,1835(w01
a4 9,200RE+gY 1L, 0FAPE4QD  D,QPPOEeBC  1,D652ER4  3.5PBDE~P2  1,7662EwDy
88 1,04p2Eep4  1,0000E¢q0  7,00p20E000 9,4242€~25  3.5808€~02  1.4p87Emp1
86 1,14pRE+p4  {,PPRRESDD  P,PPEBE+DP  1,B0A9E-R4  3,508PE~ER2  1,7448Ee0y
87 1,1700E+04  1,2000E400 0,0000F.20 8,0284E-03  3,50Q0F~02 1,2821Fed1
88 1,1980E+084  4,0600¢+80  0,0080pe@7  4,10508F"04  3.5000p-92  2,5945g01
£l 1,20PBE+p4 1\, 9POPE«RB  P,P0PPE+B0  A,9174E~B3  3,5088E~p2  {,7@18Ew04
(1] 1.2200Ep4 1.B20RE~00 ?,8000E+00 1,8199E784  3,5000E-02  1,4156E%24
91 1,23p9Eepd  1,0000E¢p? P,2PE0C«E¢ 0,0870E=25  3.5000E-p2 1,1p21Eegt
92 1,27P0E+p4  {,000PE+0P D,D00Pced?  B,2683p~85  3,5800F-p2  1,4585rwpy
(3] 1,33ppE«g4  1,0002Een@ P ,PAEPE+@R  1,@26QE~24  3,5PPPE~A2  2.5948Ewpy
94 1,36P0E+p4 1, 000BE+2P  p,pRPPE+RY  9,1473E~B5  3,5000E~p2  2,0443E-73
9% 1,44PDE+p4 1 ,PRPDERE @, BUQ0Ee0R  8,7i0%E=05  3.,50082f-p2 (,8Q0A9Ewfy
96 1,50p0E404 3 PBROOE+PP  7,PPROFABR  §,52626-05  3,508BE~02  3,1601Ee01
97 1.5404E434  1,0Q000E400  Q,00Q0E+@0  7,2924E-¢5  3.5000E~g2  1,8843E=01
98 1,6492E+p4 L DRPPE#DD  §,0B00F«00  9,6541E25  3,5000£-02 1,7830Cd1
29 L.750BEvp4 1, 0R20E+00  0,PPOOC+0A  8,2602¢-25  3,5000E~¢2  1,1P75Fe01
122 1,78PCE+04 1.,2028E«a02 2,8080¢ 30 90441625 3.5008c~02 1,7B47E=q
123 1,0400E4P4 1, PBODE+0D  @,2000[eP?  B8,9437E~75  3,5000E~@2  1,9853Em0y
i1e2 1,92nAE+g4  1,0006E+00 0,2000E+B0  9,611pE~B5  3,50Q0E~p2  3,563pL=n1
183 1,930RE+P4  1,P00CE+P8 0,000FFe00 8,RB4SE~0S  3,500PEep2  2,5735Ewdq
i84 1,9998€e84 |, G00CE408 2 ,00BC0EeRE  8,5859E-05  3,500@E-F2  2,8@48Evdt
125 2.0000E«p4 4, POPRE«RD  @,B000EeB2  1,1P67E-94  3,5PPRE~p2  3,7162Ee0%
196 2.0200E+04  1,0000E+08  0,0020¢+00  9,P9L3E%E5  3,5080f-02 1,5952E~p1
127 2.040RE+p4 1, POOPE+P?  ©0,0000F+00  8,4B88E~05  3,50P0E-g2  1,0023Ew0q
128 2.1200E+p4  1,0000E+p8  ¢,0008C407  1,01C4Ev04  3,5000E-p2  1,3143Ewny
129 2,1200E4p4  1,000CE+B0  0,0000E+PC  7,4929E«05  3,50BPE~p2 3 ,249REwpy
110 2.1700E+p4  1,2000E+00 0,0P00Fe0®  8,8157€-P5  3,500BE~@2  1,8682E01
111 2,220PRE+p4  1,0P0BESOD  9,0000FeB0  1,0120E<94  3,5000(-p2  3,6590FEeny
112 2,23008+p4  1,0000E+00  2,0000E+B2  1,2651F«84  3,500BE-p2  5,0199F~)1
113 2.24f10E+04 1.PPBOESGQ [NCLLIIRT T 9:4225E 05 3.5008E-p2 2:8478E-041
114 2,28PPE«P4 1 DODOESC@ 7,000PEePD  8,6872E+05  X,5PPPE~p2  1,5739Cw01
115 2,3200E~24 1,0080E+20 2,00PPEeDR 7¢9129E 05 3.50PPE-g2 1.1823Eep1
116 2,3400E404 1 ,0000E+00 P,Q00CC+B7  B,6208E~05  3,50B0E~p2  1,4970E-D1
117 2,4200E484  1,0PBPESD0  P.BOODESDE  9,46F1E~B5  3,5B80E~g2 1 ,5475€%01
118 2,44M0E~BA  1.0D0PESOD  0,BPORESBG  1,0027E-24  3.58BQE~pZ  2,8446Fwp1
119 2.46PDE+B4  1,00PPELOD P, D0RPEDR  7,9975E~A5  3.5088E~g2  2,8940F01
120 2,508aE494  1,0000E+02  @,008RC+R8  8,5593E-e5  3.580BE~p2  2,3538E=01
L VALUE=memcecacmmma o nneoae - 1
NUMBER OF J STATESw-av-o~- —— 4

DEGREES OF FREEDOM USED TN THE WIDTH DISTRIBUTIQN
JeVALUE COMPETIYIVE NEUTRON RADIATIQN FISSION
2,bBBRE+RR A BORRE«DY 1,PP0QE*0D 2.0PBPESpD 2,2B2RE*nD

AVERAGE RESONANCE wIDTNS (gV)

BT TETEP ) PSR,

INDEX ENERGY (EV) LEVEL SPACING COMPET[T{vE NEUTRON RADIATION Flsston
i 8,2p@nE+p1 1,460pE+pp 0.9000E+20 2,320gE"04 3,5¢00E~p2 3.3200Ewn1
2 8,6500E+@1 1,160pE400 2,RPROFedn 2,3200E24 3,528 ~02 3,3200¢way
3 9.10DPE+DY 1,1600E+00 2,p000¢c«dn 2,320pEm04 3.5202E~p2 343200E0y
; 9,5500E+8 1+.1622E+pp ?.0000c00 2,3200E-24 3.5080E~p2 3,5200E"01

1,2afeg+02 1.1688E+50 €.0000 00 2432¢oE~24 3.5888E~p2 3,3200E-01
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1,109¢E+02
1,28PDE+p2
1,87200E+02
2,4%00E402
2,68p0E$P2
2,8000E+@2
z;eamnc.gz
3,0¢PeE+p2
3,1500E+02
3, 3p@aE+02
3, 450REp2
3,6P00E%p2
415000E+02
5,20ApE+p2
5,6500E+02
6,1000E+p2
6,20R0E+02
6,3nppEsp2
6,48P0E+Q2
6.5@0@5-02
6,60A0E+p2
7.1anu:~a2
7.2580E+02
7,4ﬂaw£ou2
7,550pE+p2
7,7020E«@2
8,800REsg2
9.10ﬂacog2
9,90PRE+p2
1,0850E+93
1,1800E+p3
1,220RE+p3
1,309pE+p3
1,4202E+83
1,43p2E+p3
1,45A2E+p3
1:4600E+p3
1,4800E+p3
1,5002E+p3
1,5450E+p3
1,5900E%p3
1,7200E+p3
1,9700E+p3
1,9100E03
2,0000E+g3
2,1000€+03
2,3000E+03
2,500RE+p)
2,7000E+@3
3,2080E+33
3, 3080683
3.4uaqua3
3,75PRE+23
4,1000E g3
4.3zuz£oa3
4,400PE+3
4, BAPDE.DD
4,9000E+g3
s.auunans
5,1200E+03

1,1600E+00
1.16%8DE+20
1.,16P0E~p0
1.1680E+09
1,16P0E«pD
1.1606E+00
1,1600E+922
1.,1600E+00
1,1600E»00
1,4680E% 30
1.1680E~30
1,1600EvQ0
1.1600E+00
1.1600E+00
1.1688E+30
1,1600E+09
1.1400E+00
1,168pk+pp
1,1600E+00
1.1400E+p0
1.1680Eep9
1,1420E+00
1,1608E+00
1.,16@2E+00
1,160BE+2D
1,1680E+00
1.162pE+00
1,1680€+00
1,1670E«90
1,1600E+00
1,1680E«a0
1.1680E+02D
1.1600Een2
4,1680E+00
1.,1680E+00
1,160pE«20
1,1600E+0p
1,1600E+90
1,1400E+00
1.16@0PE+00
1,168QE+08
1.160pE+00
1,1408E+00
1.168QE+00
1,1480E%00
1.1600E+20
1.1600E+00
1.1602E+90
1.1400E+00
1.1600E+02
1,163@E+00
1.160gE+g0
1,1600E+00
1.1600E+a0
1,1600E«08
1,160BE+00
1,1800E.89
1,1402E+00
1,162QE+38
1,1600E+00

2,eC¢RBc+00
D,00p2cepe
?,0P00E+08
2,2000E 00
2.,8000L+02
?.,0200¢c»00
2,BP2PE»R
2,0000c+020
0,0080ce00
2.0080E+B0
?,08Q0E R0
0,0800E+20
B.08a0ce00
?.p0BREwRR
2, 8RBAE+QR
7,0000ce02
(XY -1:d-la 2T ]
P.PBRRE*RD
P.0200C+20
2,0000¢¢02
B,RPRREXRR
?,000CE+2N
2,2000E800
2,202RE+B0
2,DPRPRE+DD
2,0000E¢R0
?,B0008.28
¢, pR80E+A7
2.0000¢C+00
2.p000c+00
2.p0ePE+R0
2,PP0REeRR
2,0000E400
?,p000E+20
0, 00R2FE+00
@.,0000Fep¢
2,p002Ee@0
P.2082E+00
P,0000c+0¢
?,0000F+00
2,pROBESDR
P.pepPEsRD
2,2P90E«@Q
2.0P0RFEe00
A.0090E+2P
#.2F30CeRR
o,0080E+20
2,0P@PERD
2,8000c420
?,002Qce00
@2 ,3082Eea7
A.ApAEs@0
9,0000ce00
0,000CEeR0
@,080RE+00
2,8000g000
9,0900F 402
?.,B0R2C+00
a,20880c~00
,00800p00
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2,3200E-04
2,3200E~04
2,3200E-04
24:32¢0E-024
2,3200E~04
2,32C0E~04
2:3200E-04
2¢32C0E~24
2,3200E~24
2432¢0€~24
2,32p0E-24
2:3200E=04
213200En24
2,32ppE-24
213200€~04
243200E~04
2,320pE~04
2,32ppE-4
2,3200E~24
2,3208Em04
2:3200E-04
2 3200E~24
213200E~24
2,3200Ew24
2:320PE~24
2,32¢pE=04
2:320pE~04
2)3200€E~04
2¢3200E~04
2132¢0E-04
2,3200E=04
2,3200En24
2,3200E-04
2:13200€~24
2,3200E~R4
2,3208E~P4
2,3200E~04
2,3200E724
2,3200E"R4
2,3209€~24
2,320EnS4
2,3200E-04
2,320pE~04
2,320QE-04
2,3200E=024
2.32caEnC4
2,3200E-24
2,32pRE-R4
2,3200E04
2,3208E~24
2,3200E-04
2,3209€E~C4
2,3200E-04
2,32ppE~024
2,3200E~R4
2,3200E~04
2,3200E-04
2,3200E=04
2,3200E~04
2,3200¢04

s.smaz:-uz
3.5PRRE~QR
3.5000E~p2
3.5008€p2
3. 5000E~p2
3. 508RE~g2
3.5000E#02
3.5000E~g2
J.SDBBEGUE
3.5BGGEHIZ
35080802
3,5000E=p2
3.5008E~a2
3.5002E~p2
3500802

3.500%E~p2
3.5DBBE-BZ
3.5800Enp2
3.50PRE=p2
3 5200Emp2
3:5008E=p2
3.5080E~p2
S-BUBUE'HZ
3p5008E-p2
3.5505E592
3.!000:-ﬂ2

SGGGE'BZ
3 BO0BE~g2
a.suzuz-ez
3.5080Em02
3.5080E~p2
3, 5PRBE~p2
3,5000c -2
3.5000E"A2
3,5000€~02
J-SDDUE g2
3,5088E~02
3.5809E~p2
3,58PBE~p2
3,5000E~p2

3,50808E 2
3 , 500AE~p2
3,5000E~p2
3,5000E-p2
3 \300PE~D2
3 ,5000E~p2
3.5000E-02
3. 5e20Eng2
3-95955 ne
3.508BE~2
3,9800€-92
3,5080E"p2
3.9595£ o2
3.5000E"02
3,5800E=p2
3.5959!-52
3, 800802
3,5000E+02
3 SBEUE-BZ
3.8008E~p2

3,3200Ew2y
3,3200Ew01
3,3200E-01
3,3200E-04
3,3200E0
3,3200Ew01
3.azzzsnz1
3,9280E=0y
3,322pF 0y
3,3200Em0y
3,3208Cw0y
3,3200ce0y
3,3220¢ w0y
3,3200E=py
3.:2awe~z1
3,3200Eeny
3,3200E~01
3-32ao:-m1
3,3200Eway
s.32aaz-u1
343200Ewny
3.3220€-01
3.32005-01
3,3208E-01
3,3200Eeny
3,3200E-01
3,3200€w0
3,3200E91
3,3208Ew01
3,3200E"01
3,3200Fwpt
3,3200E"01
3,3200Em01
3,3200Cw0y
3,32008E01
3,32208Fw0p1
3,3200E 01
3,3200Fm01
3,320REmRY
3,32008E%01
3,3200E%04
3,3200E=01
3,323RE~01
3,3200E01,
3,3220E701
3,3200Ew01
3,3200E=04
3,32008E0y
3,3200Ew01
3,3206Ew0y
3,3200E~01
3,3200Ewa
3,3228E0
3,3200E01
3,32088e0)
3,3200E~04
3,3200F =01
3,32p0E01
3,3200€w01
3,3200¢=01



5,200PE%03 1,160pEpD P,pORRESDD 2, 320004 3 EDDBENDZ 3,3200Eepy
5,2800E483  1,1600E+20 .eaaa;oae 213200PE~P4 :,suavtaoz 3,3200EwD3
s.;ona:-u; 1,16PPE«00  P,PRBBEED  2,320QE~P4  3,5008E=p2  3,3200Eepy
5,6000E493 $.16006+00 ,uﬂﬂﬂ:-oﬂ 2.3200EmE4 .5¢EBE-22 3,3200Ewa1
s;osa»:-al 1,1600E¢00  0,p000CeBA  2,3202EwP4  3.50PPEwp2  3,3200Ea01
5;79695‘03 1.,160PEe00 2,30080ce00 2.!20!5-24 3.5BBIE-E2 3,3200Eway
S,98PRE*RY  1,160DE4pR  B,2PRPpeRe  2,320DE#04 35000 g2  3,3208pwny
e , PAPPE DY 1,160BE+00 ?,00BPEsDD 213200Enl 4 3R50005-02 3.1320PE=py
s.;abws~93 $,16PBE+38  B,pPEBEe22  2,3200En04 S,SHBBEnzz 3,3208E21
6.450DE‘!3 1,160BE+0R 8,000RE+Q0 2,3200EmR4 3. 5000E=p2 3:3200Em0y
6,8000E+83  {,1600E+00  ©,00000+0¢ 2,3200E~R4 3, 30PBE~p2  3,322PCwny
7,0000E%83  1.1400€+80  £,0800€900 2,3200E~04  3.5600€~g2  3,3200t=01
7.200RE*23 1.1600E400 ﬂ ,8089E-R2 2,3200E=04 3 5000:-ﬂ2 3:3200Ew01
8,4200E+p3  1,1400E00 ,aeem:-em 2,3200E=04  3,50PEng2  3,3200Ew~01
8, 3BAREET 1.1600E+p0 2,0000¢e80 2,3200Ee04 3.55202'32 3,3200Cwa1
8,50BPE+AS  1,160BEsDD  B,2BB0Fe02  2,3202EwP4  3,5PB3Erp2  3,3282Ee01
8, 70RRESES  1,14V0E408 0, 200REe0)  2,3200E=P4 3. m000Ewp2  3,320BEepy
9.POBRE«RI  1,160E«08  0,8020¢e2¢  2,3208E~04  3,500PE~g2  3,320BEwny
9,20B0E«p3  1,1600E400 #,PPBOCeB0  2,320ME~04  3,B50PPEre2  3,3200Ewpl
1,0400E%04 1, 16006480 8,000PE#B0  2,320QE~04  3,5000Eeg2  3,3200Ewp1
1,44PPE+p4 1, 1600E+P0  0,0P0CE+BC  2,320PEwd4 I 5PB0E-p2  3,3270EwA1
1,47PREsE4  1,1600E+00 o‘n!ea:ozo 2,3200EmC4  3\5800E~02  3,3200Ew01
1.1900E+g4 1.1629E+00 2.,p0PCERE 2,320pE~04 B.DBBBE-mz 343200Ewp1
1,200RE+@4  1,1620E400 0,P000Fs00  2,3200E~04 3.50005-¢2 3,32208Fe01
122PBESR4 4, A60PESDD  0,2000Fe08  2,320QE~04 3 5000Frp2  3,3200E~91
1 t23p0E+pe 1.168BE«00  P,PPOPEeBR 2.azzn!~04 3.5P0BE~A2  3,3200F=py
1,2700E¢@4  1,1608€430  @,0000r«0  2,Y200[~04 3,5000c02  3.3200pwa1
1,3300E.04 1, 1680Ee8d  ¥,0080C.00 2|32ﬂ0€9a4 3, 5P00ENB2  3,32008.01
1,360RE*p4  1,160PE+00  @,0P00Ee00  2,320pE~P4 :.!Baﬂswuz 3,3220€w01
1,44pQEep4 1.%6PpE+pp n,B880Ee0p 2,32ppE~04 3.5080E~g2 3,3220E=01
1,50P0E404  1,1600E+87 9,0000¢e00 2,3200E~04 ;”SBBIE-UE 3,3200gw01
1.51DEE-BQ 1.188BEe00  B,PBBOESRD  2,3200EwB4  3)500REnp2  3,3202t=py
1,04PRESp4  1,160PE*P8  P,00P0E+PR  2,3200E-24 3, 5POPE~p2  3,3200Eeny

.7!aat0a4 1.1608E400  2,2000¢e20 2,320@E=04  3.%0CAE-~@2  3,3208C~d1
1,76M0Eep4  1,1600E%B8 ©,0000£+00 2,3200€-24  3,9000E~@2  3,3200fedy
1,84paEeg4  1,1600E¢0p 0.0000Ce0p 2,3200€704 3, IeeeErp2  3,3220Ewp1
1 92PQE+04  1,18POESD0  ¢,0000Ce87  2,3208E~04  3,9000E~p2  3,3230C=73
1,9300E404  1,1600C+00 0,2000c+8p  2,320p£~C4 3,5008g=p2  3,3200F~0d1
1,99pREep4  1.180pEeqn  2,0P00E+@p  2,J20pE~E4 3, \IPERE~g2  3,32gPEwp)
2,00PPEsp4 1.1800E+00 2,2000E 27 2,320pE~024 ! 5P0PE=02 343200E%01
2,92p0E+p4  1,168pC403  p,PB0PEsBp  2,320pE~24  3,5889E~p2  3,32¢8Ewni
2,P4P0E404 1 ,16P0E400 0,0080E.0¢  2,320pE~04 3.5095:.a2 3,3200Faf1
2.12955-04 1.1600E+90  ,B900C+08  2,3200€%24 ¥, ,5009E~¢2 3.3250:-@1
2,1200E+p4  1,1608€+80  ,2000C¢80  2,320pE=04 3,5000Eng2  3,3200Ew01
2,17P0E+p4  1,1800E«00 @,0PP0FeBP 2,320pE~E4  3.5080E=p2  3,3200F-01
2,2200E4p4  1,16PPES00  £,00000400  2,320PErR4 3,80PREnp2 S.SEDDE-ui
2,2300E+p4  1,1808€+00 0,PMQPE«R¢  2,3200E~74  3,5000£-32 3,3200Fe01
2 , 2ABRESD4 1.,1620€+00 ?,00008+00 2,328gE~2¢ 3.500888w02 3,3280Em04
2 2808E404  1,1600E+00  0,pOPPE«BP  2,320pEwP4  3,8088F~p2  3,3200Fep)
z,aauusout 1,1600E¢00 @,00Q0ce@7  2,3202En~P4 :L;Bancsaz 3,3220e=01
2,3480€404  1,1600E400 0,0000FeBP  2,320QE-24  3,508PE-g2  3,3240Eely
2,4200E+04  1,1400E400 B,0002Ee00  2,320pF-04 z.sﬂﬂac~wa 3, 3202601
2,4400E+p4 1.16080E+00 0,088 00 2,320pE-04 3,  58BRE~g2 3,3200g071
2,4600E404  1,1600E400 0,P000Ce0P  2,320PE~R4  3.50PBE~p2  3,3208Ev¢y
2,5900E+04  1,1680E+9% 1 ,DPDOEeBR  2,320PE~04  3,5B0PE-p2  3,3200Ew01

DEGREES OF FREEDOM USED tN THE WIDYH DISTRIBUTION
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INCEX

ENERGY (EY)
8.200NE+@4
8,6500E+01
9,1292Es Bl
9,5500E+21
1,0000E+p2
1,1000E+22
1,20p0E»p2
1,80PRE+Q2
2,40P0E»p2
2,62PRE¥DR
2,8200E+p2
2.,9080E+02
3,808P0E«@2
3,1500E+p2
3,32p0Ep2
3,4500E 402
3,60PRE+D2
4,50R0E+02
5,2000E402
5,630AE+32
6,18P0E$ @R
6,2000E+p2
6,300RE+D2
6,4000E@2
6,5000E+02
6,600RE+B2
7,1000E*p2
7.2500E%02
7.40R0E+02
7.5502E+82
7.70B0E+p2
8.80PRE+p2
9,100PE+D2
9,920RE*R2
1,0850E¢03
1,18P0E+@3
1,2202E%93
1,30PRE+03
1,4000E+23
1,43ppE g3
1,4500€+493
1.46B0E+R3
1,480RE+@3
1,580ME+a3
1,5450E+@3
1.5900E+@3
1.7000E+03
1,9002€+03
1.94BDE*D3
2,0000E %23
2,1008E.03
2,300PE»@3
2,.5appE+g3
2.7200E+93

J=VALUE
3.3000E+00

LEVEL SPACING
1.2000E+22
1,2@00E+0Q
1.,0p0pEvpn
1,0p28pE+0Q
1.0g0pE+0p
1.0000E+02
1.0800E+00
1,20BpE«00
1.808pE+pQ
1,20R2E+3D
1,200QE+0p
1.0@@8pE+ap
1,0@20E+ng
1.2800E+00
L.008QE+00
1,0889E«0p
1.PR0PE+0Q
1.8009Evp0
1.,800BEvpp
L,08RQE+nQ
1,PP809E+0p
1.0080E+0p
1,PERQE+nP
1.P0080Esn
1,808pE0p
1.B28pE+0p
1,P0088E+pp
1.0800E+00
1.08RQE+0Q
1,0000E+00
1.2000E+973
1.00PpE*p0
1.DPRBE~pD
1,0000E+22
1.2000E%ag
1,0000E4p9
1.20202E+9p
1.000PE+00
1.B0DOE+QD
1.002pE+00
1.8000E+00
1.088¢E+30
1,0000E+20
1,0000E+9¢
1.0000E*29
1,8020pE+30
1,88CPE«Q0
1,PP00E+A0
1,DRBPE~DD
1.,8000£%00
1,0008E+a0
1.20P8E+30
1.000¢E+ggp
1,2002E+a0

COMPETITIVE
2. p0RCENRD

AVEPAGE RESONANCE WIDTHS (gV)

COMPETITIVE
@,0080F+02
3,0000E400
?.pPBREYDD
2,0000E ¢80
2,q002¢€402
2.0002c490
R, 0PBOEDR
2,0000E+20
A,2P30E+R0
r.p2ancee
a.,0020c+00
2,0020C+0p
0,0B0PE#ED
a,09BREYAG
A, 000PE¢07
2,AP9DEwRA
P, PRODECDY
2,0000E¢pR
?,8800C+pn
2. 000uEn TR
”,0020€v00
A,00BRE*2R
7.p000E+BP
2,00p0¢e20
a,0700E+00
0. 22008 # 2D
2,p0pRESDR
n.28anEwga
?.3000E*Q0
0,0000E+00
2.8080E+00
2,0PQPERDD
P,OROBECDD
P,0000p+00
@,00000¢a0
2,2R20c+00
#,0882E+002
0,0800E+07
2.0000E 00
G,O0B0E+0D
2,0000E20
7, BB0FES BN
D,BPQPE«PD
#,0000E+2Q
#.0000ERDR
P, BOBCERA
.00 E«Pn
?,0080E07
P, DORDECDD
0,0000gepd
?,8000E«00
0,B000E+27
2.2000E+0
A.e080E20
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NEUTRON
2,08ppEe2D

NEUTRON
2,P0Q@BE~04
2,0000E~24
2, PRPDE-D4
2,2000E 04
248008E~04
2120g0E=74
2,200QERD4
2,0000E~24
2,2909ERD4
2/ BBPQE~24
248002E~04
2.8800E~24
2,0000E~04
2/0B0QE~C4
212000E04
2,2900E~24
2,PP0PE~04
2,9800E=04
2,2900Er04
2,C000E=24
2, 2P0RE-04
2,BB0PE-24
2,8000E~04
2,P0RE-E4
2,2000E~24
2,980RE~04
2,800pE-04
2,8D0E-24
2,0000E-24
218000E-24
2,000gE-24
2.2p02E~24
2,200DE-24
2,00006-04
21800QEr 24
2,8000E-24
2,0000E~24
2,2000E~24
2,8000E~04
2,0P0QE-24
2,8000€~24
2,8908E =04
2,BRCRERD4
2,000pE~04
2,9900E-24
2,002QE~04
2400CQE=24
2,00C0E-24
2,BO2PE-24
2,0000g~24
2,0800E~24
2,8900E~C4
2,0000E~24
2,0000E~04

RADIATIGON
D:0PBRE«pR

RADIATION
3:.50P0E~y2
3.58@0E-p2
3.508BE~-p2
3.5P0BE~p2
3.9082E~q2
3,500 g2
3.3080E~p2
3.5280Enp2
3.508RE~p2
3.5080E~p2
3.50088Ewp2
3,5003E~p2
3:5000E=p2
3.5000E-p2
3.508%E-32
3.508%E~p2
3,5808E-p2
3.5200E~p2
3.58p8E g2
3.5000€~p2
3.5008E»p2
3.500BE~p2
3.5000Ewp2
3.5200E~p2
3.5200E~p2
3.5280E~p2
3.5000-~p2
3.50080E~y2
3.5080gvp2
3.5000Erp2
3.5000e~p2
3.50000"p2
3.5%08E~g2
3.5000Emp2
3.5200€~02
3.5708E=p2
3.5782c0g2
3,5800E-p2
3.59P@Emp2
3.5BBBE~p2
3.50023E-p2
3.5088¢~¢2
3.5000E~p2
3.58B0E~p2
3.5800E~p2
3.5088E-92
3:5002E=p2
3.5002£~02
3.5082E~p2
3.500%~p2
3.5000E-g2
3.50002E~p2
3.5808E-p2
3.5000E~p2

FIssion
1.:9800Ee00

F1ssion
1,2720E=01
1,2720E=py
1,2700E=p4
142720E-04
142790E=ay
1:2780Empy
1,2708E=04
1,3700E=g4
1,2770E%01
14127030Ew0y
1,2768E=0y
4:2700E=04
1,2700€Ew01
$12790En01
1,2730Ew01
1,2780E=01
1,270REeny
1,27a0Ew01
1,279¢Ewn1
142700Ewps
1,2700E=014
1,27202E=»01
1,2730Emdy
1,2720E=01
1,2720Ewn1
112730E=9y
1,2728c=01
142700E=01
1,2709E~01
1427230E=01
1,2700E=2}
1:2780E701
1.2790E=71
1,2720E"01
112720Eway
1,27%0E=01
142780E-01
1,2730E~01
1,2730E w0y
1,272BErDY
1,273@Ew0y
1.278dE"aq
1,2720E~py
1,272RE-71
142730E=dy
1,2790E2y
1,2730E~21
1,2700E=04
2¢2730Ewpry
112780 =0y
1,2730E=01
1,2780Ew0y
1,2700E»071
1,23720Eray



3,2000E+p3
a.sanazoaa
3,400pE*p3
3,75PPE+03
4,1000E+p3
4,3002E483
4.40un5023
4,80P0E+p3
4,90PQE+D3
5,0000E+p3
5,1200E+03
5,2PBPE+D3
5% 25006403
5,3000€+23
5;aannstza
5,65p2E923
5,7000E+p3
5,920RE+p3
6,0RPRE+2d
6,10PRE+23
G.iSGHE*BJ
6,8808E%63
7,¢an|:-na
7.,220PE*R3
8,1200E+p3
8, 3000E +p3
8,5080E+p3
8,7082E+83
9.BEBGEOIS
9,2280E+03
1,8402E+04
1,1400E04
1,1708E0p4
1,199RE+p4
1,2&992»94
1,220BE«p4
1,2300E004¢
1.27au£-aa
1,33p2E+04
1.aoo|£ozc
1,442 004
1  SPRREFG 4

nﬁlﬂﬂi‘ﬂ‘
1,64paE+p4
1,750RE+ @4
1,76PRE+D4
1,B400E+p4
1 92PRE+D4
1.9asatonﬂ
1,9900E+04
2,0000E+4
z.ezan:-pa
2,0408E024
2,120RE w4
2.12555-04
2,17PRE+p4
2022p9E 494
2),2300E+04
z,zaoa:~a4
2,28P0E4D4

1.00P2E+0p
1,00P0E+p0
1,0008PE~0D
1.,9000E+08
1,0000€+32
1.0800E+p9
1.0000E«0D
1,9000E+008
1.,8@BRE+G0
1.2P0QE+pp
1.2@00E+ 00
1.0028E00
1,8828¢c+20
1.0@¢00£+a0
1,2820E+00
1.2080E+pp
1.908pE+0P
1.,2000E+00
1.0320E+nD
4.0PPPE+nQ
1,008QE+pa
1.808BE+00
1,0000EeaD
L1.0P2pE«pR
1,000BE+00
1,P0BBE+PD
1.00P0E+QQ
1.0803E+28
4.000pEeqD
1.9000E+00
1,9000E+50
1.9890E+00
1.0280E+00
1,P0P0E00
4,2200E+pp
4.,0P0PE+GR
{.0000E+p0
1.,9820E»p@
1.,PERPE+pQ
1.0P820E»90
1,0000E+00
1.9020E~p0
4.0000E+00
1.22008f+2¢0
1.,080U0E+Q0
1,P0BOE+pR
1.0PBRED0
1,0000E*p0
1.90008E+p0
1.POYRE+pR
1.00d0€E+a0
1.2000E400
1.2800E»00
1.8000E+00
1.,2PPBEsp0
3.,000BE+p0
1,2800k+pp
1.900QEs@
1.2900E+20
1.200RE~00

7,0000E+20
2,0800E+00
,0PRREMBR
¢, 0000E 420
@,e%8ecea0
P.PPE0EsRD
#.0020E 00
?,0AQPESDE
@,0080c-00
2,60P0E~00
?.,PROOE+QR
?,0000EBT
2,0000gea0
¢,0000c+00
P,0000c400
0.0¢00E%20
P,200RF«B0
?.02PACR0C
0. POBBEeBD
A,aBQRE~2R
2.02e0g+a0
0.0000c+30
0.0000E2C
0,0000g«20
2,8082E B0
P, POPBESDR
2,00B0c0¢
2,280808¢002
2,0080E«00
2,2020E+22
2.pPBPEsBN
0,00RBE+BE
0., 000AE~E%
2.0002¢+00
2,0008¢ 488
P.0000E+20
2.a000g+20
0,A0BCE«ED
B, B0PPE+0E
0,080PEw0Q
2.,0£00F+00
[ 2y 122411
GoBBBDEOBB

2,a000ce0e

[ TLLISTT]
(1LY
2.0000g+00
7,0000¢900
2,080
2,p2090g w20
a.gfeere0n
P,pEPRERAR
2,p080F+ B0
0.p0BREOD
2,8000¢420
D20BREAD
0,p0BR2E20
2.0080¢e80
2,p080peRp
0,pAPBE~AR
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2,PBORE=DS
2,8900E-D4q
2,8208gE-04
2,000RE04
2,0080E~24
2,080gE~24
2,080gE04
2,800pEn24
2,0000E"24
2,PRDQE~D4
2,8000E=24
2,08CpE"24
2,0000c-24
2,P00PE~DR4
2,000pE~04
2,0B80gE~4
2,PB0pE=04
2,0009En24
2,020pPE24
2,0800E=24
2,800E~04
2,0008E~04
2,880gE~0R4
2,8800E704
2,PBPPERES
2,020pEnE4
2,000GEn04
2,000gE~04
2,02ppEnR4
2,8000E~24
2,800pE=04
2,08QpE~C4
2,000pE~04
2,0PBgE~24
2,8800E~24
2,0008E24
2,P0p3E=p4
2,0009E~04
2,0009E-04
2,P0PPE»DA
2,020pE-04
2,807pE-04
2,00gpE"04
2,080E-04
2,00P0E~04
2,00p0E~R4
2,0000ER24
2,8000E04
2,PROPENDA
2,8208E~04
2,0000E-04
2,0000E~04
2,008C0Em04
2,0000E=04
2,0800€+04
2,02DRE=04
2,8000E~DA
2,6002En04
2,0000ExR4
2,POPRE=E4

325000E vp2
3:5209E 52
3.5000E-02
3.5000[-n2
3,5900E 2
3:000PE-g2
3.5z|u£-¢z
3,5000E»p2
3.SGBBE-¢2
3  SERBEnD2
3.5800E-p2
3-50002 g2
3.5082c=p2
3.5002¢~92
3,5050!-@2
3),5000E~p2
3,50PPE=p2
3,5000E=p2
3. SAGAE (2
3.5zoa£-¢z
3.5DBBE-02
3,5000€n02
3A5auz:-az
3.5208E=p2
3.508PEmp2
3  SOPBE =2
3.5000E=2
! ,5809E~-02
3 S20BE~g2
3 Sﬂﬂﬂtwmz
3 . S2PEE"P2
3 S5PPPEwg2
3430BRE~p2
S-BEOGE-BZ
3. 5200E-g2
3. 52PPEND2
3,5200E mp2
3,5028E-02
3.500PE=p2
3.5%0!:.52
3,;05!:-52
31 3832E=g2
3. 5000E=g2
5,5C00E=02
3, 5000Eep2
3.!09':-02
3,520PEwp2
s.soaas.zz

5eeag.gz
3.5BBBE~B2
3,5000E =02
S.IDDHE-UZ
!.Sﬂﬂlt-az
3-500!5-02
s.saaazuaz
S.EEBOE'DZ
3, 5089E w02
S.!GEU[-E!
355000Ewp2
S\ 508PEwD?2

1,27208 %61
1,27005%03
1,2730Ew01
1,2700E01
1,27308#21
1,2720¢w8y
1,270pEway
4,270DEeD]
1,2700E704
$,2708En01
1,2780€2y
1,2700E=01
1,2708¢gw01
1,2720Ew0y
1,2700Ep1
1,273PE=Qq
1,2720E%0)
1,2720E=2y
1,2700F@4
1,2730E"01
1,2700E»03
1,27006904
1,2790E%01
1,2730E =81
1,2700E%01
1,R720Ew01
1,27QBE"DY
1,2720E=0y
1,2700E%04
1,2700Ew01
1,2700Ep1
1.:2720E=01
$,2730E"p1
1:2700Ewa)
1,2730Ea1
1,2700E=01
1,2700E%01
112700E=01
1,2720E=01
1,2700E"0,
1,2700Ee04
1412702€04
1,2700E01
1,2700E%01
1,2700Ew0y
1,27026%01
1,2700Ewny
1,279P8Ew0y
1127230Eepy
1,2700E~01
12700621
1,2700Ewpq
1,2780Ew0y
1,2799Ew04
1,2700Eway
1.12702Ew0y
1.27avz-a¢
1,27008Eway
1.27zaz-u;
1,2720Em0y



115 2,320PE¢p4  1,B8PBE«p0  2,PR0PEeds  2,PR0PE~D4 3,5008E02  1,2708E~0y

116 2,34p7E%g4  1,9800C+p0  0,Q00PEe@n  2,BBPRE~R4 3-50Dﬂi-n2 142700E%21
117 2,42ppEepd  1.0802Eepp  7,0P0PEePR  2,000PE~04  3,50PPEwp2  1,2708Eepi
148 2,44P0E624  1,0000Ce02  8,2000re88  2,80g8E~P4  3,5200Ewp2 1,2780Ew01
19 2)44PRE+04  1,00P0F+p0  2,P00PEe@  2,PPPOE~04  3,50P0Ewp2  1,2770Feny
120 2'sa00E404 1. v0mREeE 2,0880g420 2,0000E~P4  3,5P8Eep2  {,2709Fwdy

DEGREES OF FREEDOM USED IN THE WIDTH DISTRIBUTIQN

e n e enERaRReSREemenEETAmeRedE e Ryt e Taa ..
JrVALUP COMPETIYIVE NEUTRON RADIATIQN FISStON
4.7DP0E«02  2.0000Ee27 2,P00QE+P0  @.QUR2E+QP  2,0QQ0Eedg

AVERAGE RESONANCE WIDTHS (gV)

P L L TEE P DU T Py S

INDEX ENERGY (EV) LEVE{ SPACING COMPET]TIVE NEUTRON RADIATION F1SS10N
i 8,2202E+p3  1.00p00EenB  2,pPEREedR  2,800DE-4  3.5000Eep2  2,8602Ewpy
2 8,65P0E+pL  1.,0p0PE00  ,P0QPEeP®  2,000PE~C4 3. BO0PE~p2  2,8400Ee03
3 9,12@0E@L  1.000CE+q¢  7,0000F+00 2,0000€~04  3,5000E~g2  2,8620E=01
4 9,3500Ep1  1,0000E400  0,00CPC00  2,8020€~94 3, 5PB2ENP2  2,8630Ee01
5 1.GBHBE°52 1,0020E+00  P,00P0Ew@R  2,B000E~24 3.500B:-a2 2,8600E.04
6 1,1000E+p2  1,P00BEvOR B, DPRCEe00 2,00CRE~04  3.5PPAE~E2  2,8620€wp1
7 1.20095-02 1.BBOBESQ0  D,DUBOEDC 2, 8000E=04 3.50an-nz z.aezna-s;
8 1,8080E+22  1,P000Eepd  P,00PPLeBD  2,0P0RE~P4  3,5000E-p2  2,863CCwe%
9 2,4000Evp2  1,DP00EwER  0,0009E+00 2,82¢0E~24  3.502PE~p2  2,8620Ewpy

1@ 2,6000E«@2  1,0002Ee00 ©,00R0Ce0d 2,0P00BE~PA 3 5P0@E~g2 2 ,86Q00E~py
11 2,8000E+p2  1.0BUCE+Q0  ,p0PPEeP7  2,000PE~E4 3, 5PPPE~E2  2,862PE=04
12 2 9209E+@2  1.0000E+PQ  @.PORCE«DA  2,2009E-04  3.5PPCE~p2 2,860PEwqy
13 S,POPOE#P2  1,080DE+D@ 0, pPPOEeBS  2,0000F-04 3. 5PE0E~p2  2,B400Eeny
14 3;15nn5002 1.000PE«pp  p,0PROFed7 2,80QQE-04 3, 5PBPE-p2  2,8600F-@y
15 3,30PpE«p2  A.RDPPE+PD  P,PURDE«PD  2,0D0QE~04  3,5080E~p2  2,8630Ewpy
16 3,4500E+p2  1.PPOPE+Q0  P.POPOES00  2.Q0COE~P4  3,5000Evp2  2,8600Ewp1
17 3,8000E482  1,0800E420 0,P0G0Fe@7  2,0008C-C4  ¥,5000E~22 2,8600Eed4
18 4,50P0E+p2  1,PPOCEQD  P,PEPPE«P?  2,0PP0E~C4 3, 5P00E~p2  2,86APEen1
19 5,2000E4@2  1.PP00E«RD Q. QEROE+PA  2,200QE~04 3, 5000Emp2  2,8470EeP1
20 5,65M0E+p2  1,00PPEvR0  ,BP00E«0D  2,QBC0En04 3.szaae'zz 2,8620E=01
24 6,1200E+p2 1,0@20E+20 2,080 2,8800En04 3.!BGBC-02 2,8620Ewd1
22 6,20M0E+02  1,0Q0PPE¢BD P ,PPAUESBE  2,PBEPDE=04  3.B59PPE~R2  2,8600Eepy
23 6,30ppEeg2  1.0p0pEegp p.poOPEs@e  2,000pE-24  3.5800E-p2  2,86pPCep1
24 6,40PREep2  1.BROBE+00  0,p00CCeBC  2,080PE~C4  3,5000€-p2  2,84A0Fe01
25 6.50905«02 1.8000E+00 ©,000PE+C0  2,00C0E~24  3,5P00E~p2  2,8600F=01
28 6,6000E#g2  1.0000E+aR  P,PPADERP  2,0000E~P4  ¥,5000Emp2  2,B409PEray
27 7,100PE+p2  1,0@00E+00  O,PEPRL+00  2,02P@E~C4  3,500PBE~g2  2,8620Ewey
28 7,2500E+02  1,9000E+00  §,0PPOE40P  2,02PPE~A4 3, 5PP0E-2  2,B860PE-01
29 7.4aaozoaz 1.2008E+00 0,8000E+00 2,@0PQE-24 I SBBPE-p2  2,B6APEwni
kI 7,5500E492  1,0@00E+00  0,@000CePr  2,0PC6C~04 3, 500PE~p2  2,8670€01
3 7:7PPRE+D2  4,pPDBEsDE  P,DDPRESPE  2,890PE-24  3,508BE~p2  2,8438E-23
32 8,8000E+92  1,P@900E+08 0,pPR0LedP  2,00CPE~04  3,5080E-p2  2,8620fep1
33 9,1002E«02  1,0000€+08 0,0000[¢0¢ 2,0Q00E-24  3I,SO0PE~¢2  2,8670EwAL
34 9,9000E+92  1,0000E+00 0,0080E407  2,00CAE-P4  3,5080c-p2  2,8630Fe01
35 1,0850E+p3  1.2000E«20 0,P0PPCs9n  2,@000E-P4 3, 5POPE~p2  2,8620En01
36 1,1800E«@3  1.9900E+08  0,pARAL+op  2,B00PE-04  3,5000Er@2  2,8600€=ny
¥ 1,22P0E«p3  1,PPPPE+00  P,QPOPEsPY  2,0200K-F4 53205 a2 2,8692E-01
38 1,300RE+@3  1,P0PRE+00  £,0000CeBP  2,BBPRE~RA 3 BORRE~B2  2,B408Fwe1
39 1,4008E+(3  1,0000E+a0  0,0800E48¢  2,0000E-04  3,5000E«02  2,8620Ee0y
49 1, A3PRE4RY  1,0B0PE00 P ,PPO0EeR8  2,0000€=04  3I,500QE~p2  2,8470Ew0t
41 1,450PE+@3  1,000PE+30  0,p00PEeRC  2,PPPPE-24  3,5000E~g2  2,862PE-01
42 1,4600E¢@3  1,8000E+00  ©0,0000ce07 2,0PP@E~C4  3,5P0PE~p2  2,8600Ewn)
43 1,4800E+p3  1,00P0E+00 0,000PE«B0  2,000PE-C4  3.SPBAE-p2  2.8620E=V1
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1,500BE+pY
1,5450E+p3
1,5920E+03
1,7008E083
1,9000E+@3
1, 918BE+D3
2,08p0Eep3
2,1znaE-03
2,3082E%93
2,528RE*p3
2,7000E+03
3,2082E4p3
3,32anE+gd
3,4000E+93
3,75P0E+p3
451000E+p3
4,3090E*g3
4;4030:.;3
4, BORPEPD
4,9000E0p3
5, 000aE+g3
8,1000E4p3
5,2000E+p3
5. 25M0E+p3
5,3200E+03
5,6000E+03
5,6580E403
5 70RRESp3
5,9090E403
§,00PRE+p3
6,18M0E+p3
b.45nmz~ﬂ3

6,80P0E+p3
7.8000E+p3
7. 2000Ep3
o.zoaactas
8,3000E+23
8,50PpE+p3
8,70pgE+p3
9,08A0E+p3
9,2200E+p3
1.04PBE+D4
1,14PRE«D4
1.17anaoa4
1,19p8E+@4
15 2000E +04
1,2200E+04
1,230RE«p4
10270REwR4
1.330nEep4
1,3600E+04
1,44ppEsp4
1,5000E+04
1.5100E«04
1  64POE#D4

.750»2094
1,760PE+04
1,84P3E4p4
1,9200E+04
1,9300E+04

4.2PPDE+B
1,200QE+pp
$.990¢2E+32
1.00PPE+20
1.,0p00E+00
1.0p0BEsRR
{.¥P3eE+spR
1.2000E+02
L. BO0QERR
1.0p%QE*00
1.80808E+08
1,8080C+n0
1.0000E+00
1.0020E4+420
1,0008DE+pR
1,008QE+20
4.209RE+0D
1.0080E+00
1.282RE+PR
1.0p20E+00
1.0082E+20
1,000pE+02
1.0p3RE+00
1.000RE+00
1.00080E+00
1.000pEv00
4,0009E+20
1.,2020E+20
1.000Q0E+02
1.00BpEspp
1,808BE+0D
1.P02pE+0p
1.0030E+0p
1.002pE+00
1.00@E+a9
1.0PPgE0R
1,8020E+20
1.700pE+20
1,08d0pE+n0Q
i.ep@pE+ap
1.0000E+030
1,200BE+00
1,088p€%00
1.880@E+qa
1,008pE+p0
1,202pE+00
1,800pE+0P
1.8802E+00
1.,0000E+n9
1,000pE+9p
1.,000¢Evg0
1.0000€+90
1,00080E+ap
1,088aE+30
1,0000E+0@
1.008pEpp
1.2090E+p0
1,000pE+202
1.¢0092E+ap
1,0800E4+28

P, BPRBESRE
0,0000E+ D0
®,2E3BEeRE
2,2000Ee20
#,0008E000
B,020PESBO
2,202BEe00
E.DDOEEOEM
2,0800E%00
?,00DPEBE
@,0000c40¢
B ,3200€+20

B.220PE#B0
B.ﬂﬂDﬂEtBU
2,2000E+00
2,2002Ee00
P,ORPRESRR
0,0000ce00
2,ABBOESB0
2,0200€+00
?.,0800c«07
?,000PEe00
B,00R0ERR
0.0020Ee 02
2,000PE«00
?,0002ESTD
2,0080C+07
@,8ee0ge00
2,0000E+02
2.0000c4p0
0,2000Es00
2,2098L820
2,000PEwRR
0,0000E«00
2,2800¢E+20
2.008PE+00
?.0P00Ee07
7.00PPEDQ
0.2000E«Q0
2+2000€+87
2.8000¢eDq
2,2080r+00
7,8000ge@0
a,0000c00
P, BOUPELBR
2.0000+00
72,0009 «20
2.0P00E+0R
2,200 420
R+ROADEXDD
2,0002c+@0Q
P1GGROEeCR
#.,0080E-20
P.008CE+02
?,0008¢e0R
2080020
P, 2P00E+0D
2.2220F+80
PORIRESDL
#,0980F 00
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2,8008C-24
2,BO2QER04
2,0000E~24
2,200pEn04
2,000gE~24
2,P0RRE=04
2,008pE"04
2,000pE~04
2,8809En04
2.2208E24
2,8000E~04
2,0000E=04
2,0000E~04
2,800pE=04
2,800pE-04
2,000pEn04
2,PPBgE =04
2,080pE~04
2,820gE~04
2,2¢ngE=04
2,2000E 24
2,8000E~04
2,000pE~24
2,000pE~R4
2,0002E~04
2,B00BEE4
2,0009E~24
2,8006E~04
2,0800ErE4
2,0800E=04
2,P0CPE~04
2,080pE=E4
2,020pE~04
2,0000E~24
2,8209E°04
2,P00QE~D4
2,000pE~24
2,200gE~04
2,0800E~04
2,000gE~04
2,80CERE4
2,8008E-24
2,0000€-04
2,0000E~24
2,0000E-24
2,0000E-04
2,P0PPErD4
2,000pE~C4
2,0000E=24
2,0000E~04
2,8000E-24
2,800gE~04
2,0000E-24
2,8020E~C4
2,0000E~24
2,P00PE~74
2,080QE-24
2,80006-24
2,8P00E-C4
2,0P0PE L4

3. 5082E=p2
s.szoaz-gz
3.50905102
3.5!005'!2
3,5000E=p2
3, 500002
3,5550[-02
3, 5000 g2
3,5888E~g2
S-BBGBE'EZ
s.soanz-az
3.800808E~02
:.5vver-a2
3.,5020E= SZ
Jasﬁﬂﬂt
3.5000Enp2
3. BRRBE~p2
MELLLILIH
3. 5823E=p2
3a5020E=p2
3,5088E002
3.5DDEE'ﬂZ
3,5800C =02
3.55092!02
3,5000E-02
3 ,5888E=52
3.500RE~02
3,5P80E~p2
3,502RE~02
3,5080E-2
3,5080E~p2
S.SDBBEHQZ
3.5@09:~m2
S.SUGEE-HZ
3,808RE~g2
3,5080Ewp2
3,50PRE 32
3.5000E-p2
3.5BGUE-72
3,5000Enp2
S.SHGZEFEZ
3.5GBGE‘EZ
3a “508dg=p2
S.SBBDE-EZ
3.5DDDE~22
3 SHGBE-EQ
3  BPPPEwp2
3. 500BE~52
; 5082E~p2
S QBDBEFQZ
3 55055 @2
3,5e80Enp2
3,58B0E~p2
3.5000E~p2
3,5608E-p2
3\ 5000E~p2
3 5008E-p2
3.5002E~g2
3.SBBBE~a2
35008802

2,8632Eep
2,08670Emp]
2,08620E-01
2,8400E01
2.8670En01
2,8600E%p1
2,8600E~DY
2.8400Ewny
2,863PE~a1
2186080E~g1
2,8600c-31
2,8600Ewp1
248608Eva1
2,8600Ewny
2,8400Ewpy
2,8600E~0y
2:9400Ewpy
2,9600Ewpy
2+8600Cwge
2,86g0Ewg1
2,8600En0Y
2,08400Ew01
2,860PE=01
2,84B0EwpY
2,8600E=0y
2,8628E=gy
2,8620Ew0y
2.860REmy
2,0600Ewgy
2,8602Ewpy1
2,8690Ewp1
2,862PEwp1
2.8600Emp1
2:8600E=0y1
248600Ew01
2.8600Ew21
2,8600Ewn1
248600Ewpy
2:8600Ewpy
2,86%0twp1
2,:6600¢»0y
2:8630¢edy
2,8628¢c=01
2,8620Ew2y
2,8600Ewas
2,8620Fw01
2,860B5=03
2,8600Ew01
2,8600E03
2.8600Ew01
2,8620p =09
2,8690E01
2,8630E~21
2,960BE=Dy
2 8600g=01

.65§ﬁ[-m1
218690Ewny
2.8630c=01
2,8620c%0y,
2,8620cw0y



124 1.99@65*04 1,0020€E+90 ¢, 0000z 87 2,0800E~04 3.50955 02 2,8600EmD1

1e5 2, 200PBESP4 1,0P0¢EsQ0 2.,0020cs00 2,PR0pE~-B4 3A5000Erp2 2,8620c-04
106 2, DZBDEoG‘ $.2080E+p2 ¢, 28320ceq0 2,28ppEn04 34 5000E-p2 2,8620c-01
ie7 2 B4BBEp4 1.70088E«q0 2. 00D2E+0R 2.,28gpEwe s 3 \50PBEnp2 22,8620 w0y
128 2,1700E+p4 1 ,08BBE+gD P poRAcedr  2,PACPE-C4  3,508QE-¢Z  2,8600twdy
129 2,12PRE«04  1,PP0PEvQY  0,30@0E+@9 2,0ACAE~C4 3,800PE~¢2  2,84308Feaq
116 2.170uE~n4 1.0000E+02  7,p000c400  2,B000E-?4  3,500PE~p2  2,8638E~Ag
111 2,22P2E+p4 1,0000E+p2 2.02BPE»BQ 2,8%p0E~04 3s 508PE~p2 2,8620E%0y
112 2,2300E+84  1,0800E+00  P,pEOPEsG0  2,BR0PE-R4 3, 5P@PE~p2 2,8608E0]
113 2, 124g0E¢04 1.0000E+00  7,0000E400 2,000pEn04 3"5uuas-m2 2,8600E221
114 z.zamuaoz« 1.9080E400  p,p0BREABE  2,BOPRE~E4  3,578BE-D2  2,862PFwp3
115 2,32A0E+04  1.0000E+g0  @,EPOVECDE  2,PRCQE-P4 3.5088E~32  2,8600Fw0)
116 2,3400E+04  1.0000E+@0  8,AA00F407  2,0009E~04 3,5€00E-92  2,8600Cxay
17 2,4200E+04  1.0000E+qC 9 ,pROC+Be 2,000gE-24 3.5uﬂz£-u2 2,8602E01
118 2,44P0E+p4 1.008BE+q0 2,00BBE+BQ 2,PPCpE=24 3,5800E-92 2,8600¢=0
119 2,4800E+04 1 ,8PO0E+g0  0,G00%c+00  2,0000E~24 3.5808E-02  2,8600gw01
120 2,5000E+04 1 .PPOCE~pD 2.00POE+22  2,0000E-P4  3,50BPE~p2  2,8680E-01

DEGREES OF FREEDOM USED N THE WIDTH DISTRIBUTIQN

JeVALUE COMPET[TIVE NEUTRON RADIATION FISSION
5,0000E+00 2,pPR0E+Bg 1,002pE+00 2,2000E+p0 1,P230F40p

AVERAGE RESONANCE WI1DTHS (EV)

D iDL It T STy e

INDEX ENERGY (EV) LEVEL SPACING COMPETITIve NEUTRON RADIATION F1ss1ON

1 8,200aE+g1  1,1200Ewg0  0.pB00€+@n  2,24QgE~24  3,500PE~pZ  1,439pFwpy
z 8,6580E401  1,1200E+00  P,@PP0C+27  2,24DPE~D4  3,500BFE~p2 1,4300E~04
3 9,1002E+01  1,1200E+00  0,0000£e0@  2,2400C~C4  3,5000€<gZ  1,4308€01
4 9.5500E%P1  1,120BEvgB  0,0D0PCeRD  2,24D0EvEA  3.5000Ewp2  1,4300EeDy
5 1,P808E+82  1,1208E+00 0,QPBOF+28  2,2400E+04  3.58PPE~g2  1,4308F-01
6 1,10P0E+p2 1,1208Ev08  B,p080E+80  2,240p0%24 3.8000E~02  {,4300En04
7 1,2000E+D2  1,1208Eepd  0,p00PFedy  2,2400E~P4  3,5PAPE~p2  1,4300EnD1
8 1.eonm:-az L,1208E400  7,8000Fs00  2,24DdE~C4  3,5000E~p2  1,4300Ee0y
9 2,4000E+P2  1,1200E+p8  P,pURRESED  2,2400E~04 3,5000E~p2  1,4300Ew01

19 2,6p02E0y2  1.1200E400  0,pROPESEE  2424ppEnpd 3,58p0E02  1,43ppFup1

11 z.sunu:-az 1,1200E+00  B,POPPEeDE  2,247PEP4  3,5PPPEw@2  1,430DEwdy

12 2,9002E402  1,1200€+00  P,QPORESAQ  2,2400E~04  3,5PBBE~p2  1,4338Ee5y

13 3,00PRE+B2  1,1200E¢38  9,0P00F+88  2,240PE=04  3,5000FEwg2  1,430BEea3

14 3,1500E+82  1.1200E400  8,0000(¢00  2,240PE-€4  3,50000-02  1,43¢RE-nq

15 3k (JOARE+P2  1,1200E+g0  2,00Q@F«0d  2,2408E-84  3,500BE-p2  1,4300E=0q

18 3(ABPAE+EZ  1,1200E+30  @,pR00F+20  2,2400E~04 3,5000E=02  1,430BE=0q

17 3,6000E+B2  1,120Eep@  @,pP2PEe80 2,2402E~P4  3.5009Ewp2  {,4300Ew0q

18 4,/500REP2 1 ,120BE400  0,0000F+00  2,2400E~24 345000E-g2 1, 4300Ewaq

19 5,20M0E+02  1,1208E+20  P,00R0F+R2  2,24P0En24  3\5000Erg2  1,4300E-01

20 s,ssnu:.nz 3,1288E000  D,pPRREDD  2,24PPE"2S  3,5088Ewp2 1 ,4328E%01

21 6,1082E492  4,1200E+00  @,0000E+@8  2,240BE+R4  3,500PEep2  1,4300Ee0y

22 6,2000E492  1,1200E408  0,0000ge00  2,2400E7C4 3 5000E~p2  1,4300Ce01

23 6,3000E402  1.,120PE+00  P,@P0PC«BF  2,240BE-24  3,500PE~02  1,4300F=0y

24 6,4000E+@2  1,1200E+0P @ ,QPR0E+0¢  2,24P0E~24  3,508PE=p2 L, 4300Ee0y

25 6,5000E+02 1,1200E+00 0,0000E02 212400E=C4 3.5080Enp2 1,4320E=01

28 5\6005E0u2 1,1220E+00  P,0000(%08 2,240BE~24  J,5080PE~p2  1,4300Ew01

27 7V120RE+22  1,1200€+00 0,00PPCe07  2,240REwD4  3\SURVE~P2  1,4320E-B3

28 7.2!ao£ou2 1,1200E400 0,pPOBERR  2,240pEeC4  3,5000E~p2  1,4320E~p1

29 7,4088€%82  1,1200€+00 @,00B0C0F 2,246QEn04  3,50GCCag2  1,4330€wqy

w8 7.5580E402  1,1200E400 .gﬂuﬂgoﬂm 242400E*B4  3,SPEPE~Q2  1,4300E=01

3 7,7800€482  1,1200E+60  @,0000C+00  2,2409E-04  3,5000Ees2  1,4300Ew0y

32 8,8000E%02  1,1208E+00 B,pPPOFEe0@  2,2409E°04  3,5000E=p2 4 ,4320Ew0%
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9,10anE+g2
9,90ARE+D2
1,06850E+83
1,laowE-u3
1,2200E403
1)300@[003
1,4000E#03
1,43pBE+p3
1. 450@5*03
1,46anE+g3
1,48PRE+R3
1,5209E493
1,5452E+03
1.5900E+93
1,7007E+p3
1,92ARE+R3
1,919EE4¢3
2,000RE+p3
2,100RE+p3
2,32P0E+@3
2.500@Evg3
2,7209E+p3
3,20P0E«p3
3,307AE 403
3.4%005'23
3,759RE%D3
4,1nppE+g3
4,30P9E+p3
4,4000E+p3
4 80@RE+p3

4,900RE+@3
5,0080E+33
5. 10PAE¢PY
5, 2089E+p3
5,25R0E+33
5.3aaucoa3
9,6000E+Q3
5,6502E403
8. 70PBE+p3
5.900QE+p3
6.8800E+03
6.XBBBE~QS
6,490gE+R3
6,8200E+03
7 PRANE+p3
7,20PRE+R3
8,100RE+@3
8,32PRE+P3
8,5000E+93
a‘7zamsoos
9,000AE+03
9,200¢E+g3
1,04POE B4
1,14AgE+p4
1,1700E+04
1,1520E+p4
1,2900E+84
1;220u€~o4
1,23p2E+p4
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