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Abstract

This document summarizes the contents of the evaluated nuclear
data library (ENDL) by the Lawrence Livermore National Laboratory,
USA, converted to ENDF-V format. The library contains evaluated
data for all significant neutron reactions in the energy range from
10"* eV to 20 MeV for 94 elements or isotopes. The entire library
or selective retrievals from it can be obtained on magnetic tape,
free of charge, from the IAEA Nuclear Data Section.
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This library contains the Evaluated Nuclear Data Library (ENDL.)
of the Lawrence Livermore National Laboratory as of 1984. The
library has been converted to the BNDF-V format by R.J. Howerton,
Lawrence Livermore National Laboratory. The library contains
evaluated neutron cross sections and differential data and neutron
induced photon production data for 94 materials and includes a total
of 231348 records. All evaluations are complete, covering all
relevant reactions for incident energies from 10"4 eV to 20 HeV.
For the actual contents of any given evaluation see the enclosed
summary listings. All cross sections are represented in tabulated
linearly interpolable form; resonance parameters are not used.

ENDL vs. EMDF-V format

The Lawrence Livermore National Laboratory Evaluated Nuclear
Data Library is now available in Livermore's ENDL format and in the
ENDF-V format. The ENDL format is more general than the ENDF-V
format in terms of the forms in which nuclear data can be represented
in the ENDL format. As such it is not possible to accurately translate
the entire ENDL library to the ENDF-V format. Evaluations which appear
in the ENDL library in the ENDL format and not in the ENDF-V format
include 2H and 9Be which use a double differential representation
of the secondary energy-angle distribution in the ENDL format, which is
not allowed in the ENDF-V format.

Since the contents of the two libraries are not identical the
ENDL-84 library does not supersede the ENDL-82 library; they rather
complement each other for use in a variety of applications.

ENDL-84 vs. ENDI.-78

Since the last version of the ENDL in the ENDF format (i.e.
ENDL-78) nine new evaluations have been added to the library, namely:
™ "As, ««Y, 89Y, 72Hf, 209Bi) 235Npi 236Np a n d

238Np.

ENDF-V Format

The ENDF-V format is described in R. Kinsey: Data formats and
procedures for the evaluated nuclear data file ENDF, BNL-NCS-50496
(ENDF-102), 2nd edition, dated October 1979, also available as
microfiche IAEA-NDS-10/102, with a Supplement by B. A. Magurno dated
November 1983. For a quick reference to the ENDF/B format file (MF)
numbers and reaction (HT) numbers see document IAEA-NDS-10.
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CONTENTS AND DOCUMENTATION

A documentation of the library contents and summary of evalua-
tion is given in

R. J. Howerton, M.G. MacGregor, Lawrence Livertnore Laboratory
Report UCRL-50400 Vol. 15, "The LLL Evaluated Nuclear Data
Library (ENDL)". See in particular

Part B, Rev.l (October 1978): Graphs of Cross-Sections from
the Library.

Part D, Rev.l (May 1978): Descriptions of Individual
Evaluations for Z=0-98.

Vol.16, Rev.2 (July 1978): Tabular and graphical
presentation of 175 neutron group constants derived from
the LLL Evaluated Neutron Data Library (ENDL).

For the evaluation of fission neutron yields see also:

R.J. Howerton, Nucl. Sci. and Eng. 62, 438 (1977).

Cross-reference: Also available are the LLNL Evaluated Neutron
Activation Cross-Section Library of 1982 (see IAEA-NDS-55) and the
LLNL Evaluated Charged-Particle Data Library of 1982 (see
IAEA-NDS-56), both in ENDL Transmittal format.

SUMMARY DOCUMENTATION

The following pages summarize the contents of this library by
first presenting a table containing a one line summary for each
evaluation. This table is followed by detailed tables containing a
one line summary for each reaction or data type within each
evaluation. In the detailed table for each evaluation the
evaluation year (DATE) has been left blank.. The ENDL library is
periodically reviewed and distributed by R.J. Howerton. All
evaluations in the library should be considered to have been
reviewed and either found satisfactory, or updated to improve them
by the date of distribution. As such the evaluations in this
library should be considered to be up to date as of their
distribution date 1984.

ACKNOWLEDGEMENTS

The Nuclear Data Section of the IAEA and D.E. Cullen in
particular wish to thank R.J. Howerton, Lawrence Livermore National
Laboratory for investing the time and effort required to translate
ENDL to the ENDF-V format and for making this library available to
the IAEA Nuclear Data Section.

78-N'- 580 |Uit ^ . 7837
' Da t e :



- 3 -

LIST OF MATERIALS AND MAT NUMBERS

If not otherwise specified, the evaluations include all neutron
cross-sections and differential data and neutron induced photon
production data. For further details see the following pages.

IZ El A

1-H -
1-H -
9-Wo-
£ —M&
2-He-3-U-
3-L1-
4-Be-
5-B -
5-B -
6-C -
7-N -
8-0 -
9-F -
11-Na-
12-Mg-
13-A1-
14-S1-
15-P -
16-S -
17-C1-
18-Ar-
19-K -
20-Ca-
22-T1-
23-V -
24-Cr-
25-Mn-
26-Fe-
27-Co-
28-N1-
28-N1-
29-Cu-
31-Ga-
33-As-
33-As-
39-Y -
39-Y -
4D-Zr-
41-ND-
42-Mo-

1

§4
6
7
7
10
11
12
14
16
19
23
O
27
O

31
32
O
O
O
O
O
51
O
55
O
59
O

58
O
O
74
75
88
89
O
93
O

47-AQ-107
47-Ag-109
48-Cd-
50-Sn-

O
O

56-Ba-138
63-Eu-
64-Gd-

O
O

MAT
NO.

7801
7603
4 OU**

78057806
7807
7808
7810
7811
7812
7813
7814
7815
7816
7817
7819
7820
7821
7822
7823
7824
7825
7826
7828
7829
7830
7831
7832
7835
7836
7837
7838
7840
8301
8302
8303
8304
7841
7843
7844
7845
7846
7847
7850
7851
7852
7853

SPECIFICATION

!
Neutron cross sections only

Neutron cross sections only

Neutron cross sections only

Z EI A I

67-Ho-165
72-Hf- 0
73-Ta-lBl
74-W - 0
75-Re-185
75-Re-187
78-Pt- 0
79-Au-197
82-Pb- 0
83-B1-209
90-Th-231
90-Th-232
90-Th-233
92-U -233
92-U -234
92-U -235
92-U -236
92-U -237
92-U -238
92-U -239
92-U -240
93-ND-235
93-ND-236
93-ND-237
93-NP-238
94-PU-238
94-PU-239
94-PU-240
94-PU-241
94-PU-242
94-PU-243
95-Am-241.
95-Am-242m
95-Am-243
96-Cm-242
96-Cm-243
96-Cm-244
96-Cm-245
96-Cm-246
96-Cm-247
96-Cm-248
97-Bk-249
98-CF-249
98-Cf-250
98-Cf-251
98-Cf-252

MAT
NO.

7854
6305
7855
7e56
7858
7859
7860
7e61
7862
8306
7863
7864
7855
7866
7867
7868
7869
7870
7E71
7S72
7873
8307
8308
7874
8309
7875
7876
7877
7675
7850
7881
7882
7883
78e4
7685
7886
7837
7888
7889
7890
7691
7892
7893
7894
7895
7896

Fiss.Prod I 7897

Note: MAI=7897 is a crude representation of a "typical"
fission product which should be used with care.

_£_
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Resonance parameter data

Angular dist. of secondary neutrons
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General Informat Ion

Angular dist. of secondary neutrons

Angular dist. of Pnotons (from neut.react ions)

Mat.NO: 7805 Lab: LÏVERMORE
Daie: Author; R. j ,HQVtRTON
Ref; UCRL-5400. VOL. 15 Card images: 350

File Type

General Informat ion

Resonance parameter data

Neutron cross sections
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Date: Author; R.J.HOWE^TON
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file Tyne

General Informat ion

Seutron cross sections

Angular dist. of secondary neutrons

Anojlar cist- Of Photons (from neut.rea.tions)

Kp11, 1 !mi lyti.

Resonance Information

Elastic scattering cross section

*u> LaoiaverftQe elastic scattering cosine,
<e>:average loo energy decr&'nent For elastic scat.
<g> : <ee>/<2e>

(n.g) radiative caoture cross «action

React ion Type

descriptive data and Dictionary

Resonance information

Elastic scattering cross section
direct (n,2ni cross section

<G> Lab:averaoe elastic scattering cosine.

Elastic scattering cross section
direct {n,2n( cross section

direct (n,2n) cross section

Reaction Type

DescriDtive data and Dictionary

Resonance Information

(n.Dj cross sect Ion
(n.d* cross section

<g> : <ee>/<2e>

Elastic scattering cross section

React ion Type

Descriptive data and Dictionary

Resonance informat Ion

Total cross sectiontsum of Dartials)
Elastic scattering cross section

<u"» Lab:average elastic scattering cosine.
<e>:average log energy decremen; ur elastic scat.
<g> ; <ee>/<2e>

React ion Type

Descriptive data and Dictionary

Resonance informat Ion

Total cross section(sum or Dartials)

[n.n'd) cross sect ion
2.1B0O0* 6 Ev (n,n'J LOvgl
n.g) radiative caolure cross section
n.o) cross sect ion
n,t) cross section

<e>:averago log energy decrement for elastic scat.
<g> : «;ee>/<2e>

Elastic scattering cross section

2.'.8000+ 6 Ev (n.rr) Level

(<i,n Oi (.rO5S SOC! 1on

U Vnlim

2.22470+ 6

2.22470+ 6

2.22470+ 6

2.22670* 6

0-Va lue

-6.26000+ 6

-6.26000+ 6

-6.26000+ 6

0-Va lue

2.05780* 7
7.60000* 5
-3.27000+ 6

2.05780+ 7

2.05780+ 7

2.05780+ 7

Q-Vaiue

0-vaiue

-3.69800+ 6
-1.46000+ 6
-2. 18C"* 6
7.26003+ 6
-2.73000+ 6
1.79000+ 6

-2.160CC* 6

-3.69S00* 6
-, ...OCO+ 6

7.26C00+ 6

7.26C00* 6

7.26000+ 6
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Neutron cross sections

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

ton prod.Multiplic111es{from neut.react Ions )

Resonance informat ion

Elast ic scatter ing cross section
Total ine last ic cross sectlon(sum of MT»5ito9i)
rt Ir net (ri,?n) cross 56C I Ion
(n .n ' t I cross Sect Ian
4.7/400+ 5 Ev (n.n'> Levai
(n.a) radiative capture cross section

<u> Lab:average elastic scattering cosine.
<e> :av*»rage log energy decrement for elastic scat.
<0> : <ee>/<2e>

Elastic scattering cross section
.n 1i cross sect Ion
77400* 5 Ev <n.n') Level

77100+ 5 Ev (n.n') Level
i,B) radiative capture cro

(n,g) radiative caDture cross section

4.77100+ 5 Ev (n.n') Level
» n, g ) radiât1 ve capture cross s^ction

-4.77400+ 5
-7.26000+ 6
-2.47000+ 6
-4.77400* 5
2.03000+ 6

-2.47000+ 6
-4.7/400+ 5

-7.26000+
-2.47000+

-4.77400* 5
2.03000+ 6

7g JV-)t .f.o: 7805
'Date•
IRef- UCPL-540G. VOL. 15

LaO: LIVEKVOPE
Author; B, J. HOW. R TON
Card Images: 273

Resonance parameter data

React ion Typo

Resonance informat ton

!n.p) cross sect Ion
,n.a) cross section

re-*:average log energy decrement "or elastic scat
<g> : *ee>/<2e>

E last IC scat ter Ing cross _S«Ct1on

1.6*5000+ 6
1.WJ920* 7

Mat-No: 7810
Date:
R«f: UCRL-5100. VOL. 15

LIVERMOPf
o» : R.J.HQWtHTON
images: 369

pnerai Informat ion

Neutron cross sections

Angular dlsi. of secondary neutrons

neutrons

Photon prod.Muitipileitlest from neut.react ions)

Angular dist. of Photons (from neut.react Ions)

Energy aist. of Pnotons tfrom neut.react Ions)

Resnnance informat Ian

otai cross section(sum of partiais)
Elastic scattering cross sect Ui"
total inelastic cross section(sum of MT-5Ho9i)
direct m.2n) cross section

d2a) cross sectio

n.n1

7.17000+ 5 E
1 .74000+ 6 E
2.15100* 6 E
3.59000+ 6 E
n.n1 } to the corit Inuutn

n.a) cross section
n,t2a) cross sect ion

Reac tion Type

Level
Level
Level
Level

Latcavprage elastic scattering cos'ne.
average tog energy decrement for elastic scat.
: <eev<2e>

7. 17000+ 5 Ev
1 .71000* 6 Ev
2 15400* 6 Ev
3.59000+ 6 Ev

ess sect Ion
Level
Level
Level
Level

c t (n.2n) cross sect ion
d2a) cross sect ion
') to the continuum

7.17000+ 5 Ev n.n1) Level
1.74000+ 6 Ev n.n') Level
2. 15-100* 6 Ev n.n') Level
3.59000+ 6 Ev n.n') Level
(n.n ) to the cont1nuum

' ,a) cross sect ion

7.17000* 5 Ev (n.n' Level
1.74000+ 6 Ev (n.n' Level
2.15100+ 6 Ev (n.n' Level
3.59000+ 6 Ev (n.n' Level

n ) to the continuum
g) radiative capture cro
R) cross sec t10n

7. 17000+ 5 Ev n.n' Level
1 .74000* 6 Ev n.n- Level
2 15400+ 6 Ev n.n' Level
3.59000+ 6 Ev n.n' Level
i n , n ' ) to the continuum
(n.g)
n,a) c

-7.17000* 5
-8.15B00+ 6
-6.02000* 6
-7.17000+ 5
1.74000+ 6

-2.15400+ 6
-3.59000+ 6

1. 14500+ 7
2.80000+ S
3.30000+ 5

-7.17000+
1.7400C+

-2.15400+
-3.590D0+

-7. 17000+ B
-'..74000+ _
-2.154C0* 6
-3.59000+ 6

-7.17000+ 5
-1.74000+ 6
-2 15400+ 6
-3.59000+ 6

-7.17000+
- 1 . 74000 +
-2 15100+
-3.59000+

1 . 14500*
2.30000+



eral informat ion

onancH paramoter oata

Neutron crois sections

Lap- LIVERVOfIE
Author • R . J. H O W 3 T DN
Card Images : 630

E la

Angular a i s t . of secondary neutrons

Energy d i s t . of secondary neutrons

Photon orod.MuI11Di Id t1es( f rom neut.react Ions)

Energy o ' s î . of Photons (from neut . re.ct ions)

Iptivo data »na Dictionary

ianre informât Ion

cross sect lor^sum of part

Total Inelast ic cross sect1on(sum nf MT-51to9i)
dir <*c 1 (ft, Vn) cross snct Ion
2 I40uot 6 Ev ( n . n ' l Level
4.46000* 6 Ev ( n . n ' l Level
5.03000* 6 Ev (n.n'S leve l
( " . H ) to th*» coi'twiuum
(11.u rad ia t ive capture cross section
n.p cross Sect Ion
n.t cross sect ion
n.a cross section

u> Lab:average e las t i c scat ter ing cosine.
p>:average loO energy deer entent for e las t i c scat.
o> : <ee>/<2e>

Elast ic scat ter ing cross section
2.tdQU0* G Ev (n.n'J Level

46000* 6 Ev (n .n ' ) Level
5.03000* 6 Ev ( n . n ' i Level

ect (n.2n) cross sect ion
2.14000* 6 Ev (n.n-) Level
4.-16000* 6 Ev (n .n ' ) Level
" 03000* 6 Ev ( n . n ' i leve l
( n . n ) to the continuum

.Q) rad ia t ive captura cross section

.P) cross sect Ion

.a) cross sect ion

2.T4000* 6 £v (n.n') Level
4.46000+ 6 Ev (n.n') Level
5 03000+ 6 Ev (n.n ) Level
tn.n') to the continuum
(n.gi radiative capture cross section
(n.D) cross section
(n.a) cross section

direct (n,?n 1 cross sect lor.
2.14000+ 6 Ev (n.n- ) Level
4.46000+ 6 Ev (n.n' Level
5.03000+ 6 Ev (n.n1) Level
(n.n' ) to the cont1nuum
(n.gl radiat ive capture cross section
(n,p) cross SftCtInn
(n.a) cross section

- 2 . 1MODO* 6
1.14IJDU* 7

-2 .14000 ' 6
-4.46000+ 6
-5.03000+ 6

3.37000+ 6
-1.0''2CO+ 7
-9.56000+ 6
-6.6Û0OO* 6

-2.14000* 6
-4 16000+ 6
-6.03000* 6

-1 . 14600+
-2.1400C+ 1
-4.46000+ •
-5.03000+ 1

3.37000+
-1.07200+
-6.6*000+

-1.1460D+
-2. 14000 +
-4.46000+
-5.03000+

3 37000+ 6
-1.07200+ 7
-6.64000+ 6

-1.14600+ 7
-2.14000+ 6
-4.46000+ 6
-5.03000+ 6

|-6.64000+ 6

6-C - 12gMat.NO: 7812
LMt e:
Ref: 0CBL-54Q0. VOL. 15

Lab: LIVERMOPE
Authpr; R.J.HUWtRIO
Card images: 752

G*»nera' Informat Ion

Rpsonance parameter data

Neutron cross sections

aist. of seconaary neutrons

Enprcv d1st. of secondary neutrons

Photon proa MuI 11pl 1CH 1es( from neut .react Ions)

Photon proa.cross sect1ons(from neut.react Ions)

Angular aist. of Photons (from neut-react Ions 1

Energy dist. o' Pnotons (from neut.react ions)

React Ion 1ype

Desc- ipi ive data ana Dict ionary

Resonance informat ion

Total cross section(sum of pa r t i a l s t
E last ic scatter ing cross sect inn
Total ine last ic cross sect1 on(sum of

3a) cross sect ion
4.43000* 6 E-
7.65000* 6 Ev
9.$3000+ 6 Ev
1 .01000+ 7 Ev
1.08400+ 7 Ev
1.18200+ 7 E
I".H . tic)iat ive captu

cross sect ion
cross sect ion
cross sect ion

Level
Level
Level
Level
Level
Level

cross sect Ion

elastic scattpr ing cosine

Elastic scattering cross section
1.13000+ 6 Ev
7.65000+ 6 Ev
9.63000+ 6 Ev
1.01000+ 7 Ev
1.08400+ 7 Ev
1 .18200+ 7 Ev

Level
Level
Level
Level
Level
Level

(n.n'Sal cross Section

(n.g) radiative capture cross section
(n,nj cross sect ion
(n.d) cross sacUon

Non elastic cross section(tota1-elastIc)

(n,Q) radiative caoti
(n.D) croSS sect Ion
(n.a) cross sect ion

(n,o) cross sect ion
tn,a) cross sect Ion

A
7
.43000+
.36000+

4.43000+
7.65000+
9
1
.63000+
.01000+

1.08400 +
1
4
1
1
5

.18200+

.94600+

.25800+

.37200+

.70000+

&
6
6
6
6
7
7
7
6
7
7
6

4.43000+ 6
7.65000+ 6
9 63000+ 6
•1.01000+ 7
1.08400+ 7
1.18200+ 7

-7.36000+ 6

4.94600+ 6
-1.25800+ 7
-1.37200+ 7

4.94600+ 6
-1.25800+ 7
-1.37200* 7

4.94600+ 6
- 1 .25600+ 7
- 1 372C0+ 7
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UCBL-5400. VOL. 15
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Descriptive data and Dictionary

Resonance information

Total (neiait Ic cross sect lon(sum of MT»5ito9i )
direct (n.Jn) cross Section

" cross sect Ion
_.31300*
1.94500*
4.91300*
5.10600»
5.69100*
5.63400+
". 19800»

Angular dist. of secondary neutrons

6 E
6 Ev
6 ev
6 Ev
6 Ev
G Ev
6 Ev

O,O'
i i , n '
n ,n '

7.02800+
7.9G500*
in.Q) ra'

Level
Level
Level
Level
Level
Level
Level

Î cross sect ion

elast ic scattering cosine.

... 16640+ 6 £v tn .D
6.09800+ 6 Ev (n .p
6.53000+ 6 Ev n.p
G.71140+ E Ev (n .p

i.D) cont IrHIUm ex(
.41JOO+ 6 Ev (n .d
.01000+ 6 Ev ( n . d , _ _
,235BO+ 6 Fv ( n . d i Level
i .d ) continuum c c i ' e d s t a t e
.45500* 6 Ev t n . t l L B » » 1
i . t ) cont muum e i c i t e ' 1 s t a t e
JB270

Level
Level
Level
Level
ted state
Lf'v* 1
L \

6 Ev
6 Ev
6 Ev
6 Ev
6 Ev
6 Ev
6 Ev

. . 6 tv
.34210+ 5 Ev
n.a) continuum

i.90070*
i.95C7O*
'.45370*
I. 15370*
1.72JiO+
1.08270+

Level
Le\.<?l

l

Le vol
Level
Level
Level

Enprgy dlSt. of secondary neutrons

Elastic scattering cross section
2.31300+ i h - . . . - - .

i!g:J00* E E\
5.10600+ B E*
5 69100+ 6 Ei
5.S3400+ 6 E»
6.19800+ 6 Ev (n.n'l Level
6.44400+ 6 Ev tn.n) Level
7.02800* 6 Ev {n.n- Levi-1
7 96600+ 6 Ev (n.n'J Level

direct (n,2n) cross section
In.n p) cross sect Ion

•2.3-700+

•7!s5000+

•4.91300+
•5.10600+

•5!63i6o+
•G.19Ê00+

-7!c28G0*
•7.96000+
1.0D3C3+

6
6
6
6
5
6
6
E
6
6
6
6
6
E
6
6
6
6
6

-9'. 3 « -I^ 5
-1.58000+ 5

•i -CHSOT'
•6.S-7OC0'
6.71140«

•9.01000+
•0.23530+
-5.32600+

•4!oi6CO+
•2.26270*
-4.GC370+
-5.17670+
-6.90070+
-6.9 ' . 270 +
-7.45370+
-3.15370+
-8.72370+

Non elastic cross section(totaî-eIaMic)
(n,g) radiâtive capture cross sect ion

2.3-300+ 6

••.:6l3CO* 6

5. ioeco* E
5.69100+ 6
5.831C0+ 6
-6.19800» 6
-6.44400+ 6
-7.07800* 6
-7.96600* 6

1 .08300+ 7

1.08300+ 7

"••".Ta 1 Informât ion

Neutron cross sections

descriptive data and Dictionary

Resonance informal Ion

dist. of secondary neutrons

Energy olst. of secondary neutrons

n.n
10

n-a)
. pj _ „_,.

j.10000» 6 fv (n.n1

7.00000+ 6 Ev (n.n'
S 88000* 6 =v (n,n-
i. 11000* 7 Ev {n,ri-
n.n) to the continuum
n.d) cros*. sectio"

Level
Level
Level
Level

> Lab:avi jrage e l a s t i c s c a t t e r i n g cos ine .
>:a\erag9 it-g enerQv decre.w»n| for e l a s t i c s c a t .
> : <ee>/<2e>
,DO) ground s t a t e

9 63600« (, Ev (n .n ) Lev* l
0.GJ(JOO* (j Ev i n , p i Level
9.63600+ 6 Ev (n ,p ) Level
(n.ao) ground s t a t e
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,n") to tne contlnuim

.oï radiative capture cross section
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n, t Ï cross
n.a) cross

<Û> Lab:
<e>:aver
<g> ; <e

8 43000*
1 .01300 +
2.21000+
2.73200+
2.98000+
3 00100+
3 67800*
3.95600+
4.05500+
4.40900*
4.50800+
4.58000+
4.81100 +

Section
sect Ion
seel Ion
sect ion

average elastic scattering cns'ne.
age

5 E
6 E
6 E
6 E
6 E
6 E
6 E
6 E
6 E
6 F
6 E
6 E
6 E

log energy decrement for elastic scat.

V
v

V

V

n.n'
n.n '

n.n '

n,n '

Love l
Level
Level
Level
Level
Level
Level
Level
Level
Level

n.n' Level
n.n') Level

v n.n') Level

n.n'p) cross sect ion
n.n-) to tn 9 continuum

(n.g) radiative capture cross section

In.o) raolatwe capture cros1, section

Non elastic cross sect1on(tutal-elast Ic)

Q-Value

-8.43000+
-l 30570+
-8 27100+
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Level
Level
Level

g) radiât 1ve capture cross sect ion

Non elastic cross sectlon(totai-eiastic)

*Jon elastic cross sect iont total-ptnst Ic)
(n,g) radiative capture cross section

3.2C100* 5
-1.10lVO* 7
*C793'J 7

•9.29000+ 5

2.C^OO 6
-J.075C0* 6
3.oeoon+ 6

7.3010D* 6
1 .670CO* 6
5.82700* 6
1.C51ËG+ 7
2.06CC0+ 6

•3.20:00+
•9.29C0C*
-1.00900*
-1.8*300+
•2.10900+
•7.67500»
-3.05000*

•1 . "0520+ 7
•1.07930+ 7
-9.0^200+ 6

7.30100+ 6

7,30400* 6



I A E A N U C L E A R D A T A S E C T I O N , P . O . B O X 1 0 0 , A - 1 4 0 0 V I E N N A

Resonance parameter data

Neutron cross sections

U C R L - 5 4 0 0 . VOL. 15

Lôb: LIVERWORE
Au 1 nor ; R.J.HOWE R I j
Card images: 1753

React1on Type

|pi ivtr oat ft nnd (M(J Ir mar y

Resonance informât ion

Total cross section»sum of parttals)
Elastic scattering cross section
Total inelastic cross section(sum of MT-5Ho91)
direct (n.jn) cross section
{n.n D) cross SQCt Ion

" [nln' Level
Level

7.90000* 5 Ev
9.95000* 5 Ev
1.12000* 6 Ev

2.3t>000* 6 Ev in.n' Level
2.64800* 6 Ev in.n' Level
2.94000* 6 Ev (n.n1 Level
'n.n') to the continuum
n.o) radiative capture cross section
n.p) cross section
n.a) cross section

Angular dist, of secondary neutrons

Energy aist . of secondary neutrons

Photon prod .Mu It Ip11 c 11 iei( from nBut. react ions )

Photon prod.cross sect1ons(from neut.react Ions)

Angular dist. of Pnotons (from neui.react ions)

Energy olst. of Photons (from neut.react Ions)

1 .B

<e>:average log energy decrement for elastic scat.
< : <ee>/<2e>

5.62000*
7.90000+
9.95000+
1.42000*
1.83000*
2.35000+
2.64800+
2.94000+

5
5
5
6
6
6
8
6

Ev
Ev
Ev
Ev
Ev
Ev
Ev
Ev

n.n'
n.n'

n,n'
n,n'
n.n'

Level
Level
Level
Level
Level
Level
Level
Level

direct (n.2n) cross section
.n'p) cross Section
.n') to the continuum

capture cross section

Non elastic cross sect1on(totai-eiastIc)

Non elastic cross section(total-eiasî1c)
(n,g) radiative capture cross section

ve capture cross _sectipn

5.62000+ 5
7.94050* 6
1.05050+ 7

•5.62000+ 5
•7.90000+ 5
9.95000+ 5
•1.42000+ 6
1.83000* 6
2.35000+ 6
•2.64600+ 6
•2.94000+ 6

9.25000+ 6
3.16000* 6
1.21000* 6

•5.62000* 5
-7.90000* 5
•9.95000+ 5
-1 .42000* 6
-1.63000* 6
•2-35000+ 6
-2-64800+ 6
•2.94000+ 6

9.25C00+ 6

9.25000+ 6

Mat .No: 7831 Lat: _. . ..
Date: Author: R. J.HOWT.RTON
Rof: UCRL-5400. VOL. 15 Card images: 1173

General In format ion

Resonance parameter data

Neutron cross sections

React ton Tyoe

Descriptive data and Dictionary

Resonance 1n forma 11 on

Total cross secUontsum of oaruals)

Jl ineiast'c cross secMon(sum of MT-SMoEM)
direct (n.2n) cross section
n.n'p) cross sect Ion
n.n'1 to the continuum
n,g> radiative capture cross section
n.p) cross sect ion
n.aj cross sect Ion

Angular dist. of secondary neutrons

Energy dis*,. of seconaary neutrons

Photon prod.MuItiplicitlest from neut.react ions)

Photon prod.cross sect ions( from neut .react Ions)

Angular Qist. of Pnotons (from neut «react IonsÏ

Energy dist. of Photons (from neul.react ions)

<u> Lab:average elastic scattering cosine.
<e>.average log energy decrement for elastic scat.

: <ee>/<2e>

direct (n.2n) cross section
(n.n-p) cross section
(n.n') to the continuum

(n,g> radiative capture cross section

Non elastic c o s s section(total-elastIc)

Non elastic cross sectton(totai-eiastic)
(n,g) radiative capture cross section

Non elastic cross section{total-elast1c)
(n,g) radiative capture cross section

•1.02300+ 7
•8.06800+ 6

7.27000+ 6
-1.61000+ 6
•6.30Q00*- 5

•1.02300+ 7
-B.0G900* 6

7.27000+ 6

7.27000+ «

Og Mat.No: 7832 Lab: LÎVERMORE
Date- Author : R.J.HOWERTON
Bçf. UCRL-5400. VOL. 15 Card Images: 2496

General Informat ion

Resonance parameter data

Neutron cross sections

Angular dist. of secondary neutrons

Energy aist. of secondary neutrons

Photon Dr OO .MiJi t Ip' * c •1 IeSf • r CVTÏ neut

React Ion Type

Resonance information

Total cross sect ion(ïum of paMials)
Elastic scattering cross section
Total inelastic cross sectlon(5um of MT-51to9i)
direct (n,2n) cross sect ion
8.45000+ 5 Ev (n.n') Level
<n,n ) to the continuum

g( radiative capture cross section
D) cross sect Ion
a) cross sect ion

Lah:average elastic scattering cosine.
•:average log energy decrement for elastic scat.

direct (n.?n) cross sect Ion
(n.n ' ) to me continuum

t OH

n.gl radiat ive caDlure cross sec I H

8.45000+ 5
1.12000+ 7
8.45000+ 5

7.84500+ 6
•1.91000+ 6
3.20000+ 5

8.45000+ 5
•1.12000+ 7

7.84500+ 6

7.84500+ 6



November 1983. For a quick reference to the ENDF/B format file (MF)
numbers and reaction (MT) numbers see document IAEA-NDS-10.

2 J -Co- !>9o I tf.it 7835

L'CRL-5400. VOL. 15

Lab: LIVEnMTB€
ÛLItMor: R J1HOMtR
Card Images : 47

Ka ' Informai 1c*n

Resonance parameter data

Neuf on cross SBCt Ions

Angular o1 st. of secondary feu'rons

Energy dist. of secondary neutrons

Pnotun prod.K'ui t IDI IcIt lest from neut .react Ions )

Photon Drod. cross sect lonsl from neut .react ions )

Angular ulst. of Photons (from nsut.react Ions)

5>

Resonance informât1on

ola l
d i rec t (n.2n) cross

.09900« 6 Ev
.19000* 6 Ev

1.29100» 6 Ev
6 Ev
6 E*
6 Ev
6 Ev
6 EV
6 E\

React ion Tyt>e

tin til 6"tl Dictionary

MT-5lto91)

1.7GAOO*
3.07000«
2.16000«
2.35000«
2.SO000*

:ross

n.n'

n .n '
n.n'
n.n '

sect ion
Level
Level
Level
Level
Level
Level
Level
Level
Level

to the contiuu
radiative capture cross section
cross sect ion
cross sect Ion
cross sect ion
cross sect ion

Elastic scattering cross section
1.09900« 6
I.19000« 6 _
l.J9100« 6 Ev
1.46000* 6 Ev
1.74.:00« 6 Ev
2.07000« 6 Ev
2.16000« 6 Ev
2.35000« 6 Ev
2.50000« 6 Ev

n.n' ) Level
' Level

Level
Level
Level
Level
Level

n.n'

n.n'
n,n' Level

Level

direct (n.?n) cross section
(n.n1) to the continuum

(n,Q) radiative capture cross section

Non elastic cross section(totai-eiastIc)

Nan elastic cross section(totai-eiastIc)
(n.g) radiative capture cross section

(n.Q) r a d i â t i v e <

1.09900* 6
1.04GlO* 7
1.099QQ* 6

•1 . 19000+ 6
•1 .29100+ 6
•1.46000* 6
•1.74400* 6
•2.C7CO0* 6
•2. 16000+ 6
•?.SbOOO+ 6
•2.SOOOO* 6

7.49000+ 6
-7.SJOOC+ 5
-5.14500+ 6
-E.93000* 6
3.20080+ 5

09900« 6
19C00* 6
29130* 6

6
6
6
6
6

.07000-

. 1G300'

-1.04610+ 7

7.49000+ 6

7.49000+ 6

OQ Mat.No: 7836 Lab: LIVERPiTORE
Date- Author: R J.H0WERT0N
Ref. UCRi_-5400. VOL. 15 Card images: 3922

F1Ie Type

General Informat1on

Resonance oarameter data

Neutron cross sections

Angular dist. of secondary neutrons

Energy oiSt. of secondary neutrons

Ar.'j'jlar d»st. of Photons f f run neut - react ions >

React ion Type

Descriptive data and Dictionary

Resonance Informât Ion

total inelastic cross sect 1on(sum of MT-5Ho9W
direct ln,2n) cross section
,n.n'a) cross section
(n.n'p) cross section
1.17200+ 6 Ev
1.33300+ 6 Ev
1.45400+ 6 Ev
2.15800+ 6 Ev
2.28600+ 6 Ev
2.45900+ 6 Ev
2.50600* 6 Ev
2.62500+ 6 Ev
2.77500* 6 Ev

3.27000+ 6 Ev
3.62800+ 6 Ev

n.n '
n.n'
n, n '
n.n'
n.n'

n,n'

n^n'

Level
Level
Level
Level
Level
Level
Level
Level
Level

Level
Level

(n.n ) to the continuum
(n.g) radiative capture cross SPcMon
(n.p) cross sect ion
(n,d) cross section
(n.a) cross section

<e>:average loo enerov decrement for elastic scat.
<g> : <ee--/<2e>

direct (n.2n) cross section
(n.n'a) cross sect Ion
(n.n'p) cross section
1.17200+ 6 Ev
1.33300+ 6 Ev
1 .«15400+ 6 Ev
2.15800+ 6 Ev
2.28600' 6 Ev
2.45900* 6 Ev
2.50600+ 6 Ev
2.62500+ 6 Ev
2.77500+ 6 Ev
2.96000+ 6 Ev
3.27000+ 6 Ev
3.62800+ 6 Ev

n.n'
n.n'

n,n'
n.n'

n.n'

n!n'

Level
Level
Level
Level
Lev^i
Level
Level
Level
Level
Level
Level
Level

direct tn.2n) cross sect ion
(n.n'a) cross section
(n.n'p) cross sect1on
(n.n') to trie continuum

o e a t c c oss sec. o ( )

( " . f c ' l r a i j i a t l v « î ( _ û i ' U i ' f L i . i . - i '.'• I - T i

0-value

-i. 17200+ 6
-7.61950+ 6
-6.295C0+ 6
-8.17720+ 6
-1.1720C* 6
-1.33300+ 6
-1 454C0+ 6
-2 -5830+ 6
-2.28601"» 6
-2.4590 .+ 6
-2.50600* 6
-2 62500* 6
-2 77500+ 6
-2 96000+ 6
•3.27000+ 6
-3.62800+ 6

8.60000+ 6
3.94700* 5
-5.952C0* 6
2.89020* 6

-7.81950* 6
-6.29500* 6
-8.17720+ 6
-1.17200+ 6
-1.33300+ 6
-1.4510D+ 6
-2. 15800* 6
-2.28600+ 6
-2.45900+ 6
-2.50600+ 6
-2.62500+ 6
-2.77500+ 6
-2.96000* 6
-3.27000+ 6
-3.62800* 6

-7.81950* 6
-6.29500+ 6
-8.17720+ 6

8.60CCO* 6

8.CC"00* 6

[ 8.60000» 6



IMiI A j , 7637
Ua te-
Pf. UCR..-5400, VOL. 15

General Informat1on

Resonance parameter data

Neutron cross sections

Lab- L IVERVfIRE
Au t nor : R.J.HOWE RI ON
Car a images : 146C

Energy dist. of seconaary neutrons

Photon p-od.c

Angular dist.

Energy dist . of Pnotons (from neut-react Ions)

React ion Type

Descriptive data and Dictionary

Resonance Information

Total cross sect ion(su*n of oartiais)
Elastic scattering cross section
roial inelastic cross sect1on(sum of MT-5ito9U
direct ln.2n) cross section

n'p) cross section
n'J to the continuum
g) radiative capture ~ross section
DJ cross sect Ion
d) cross sect ion
a) cross sect ion

(n,o) radiative •

Non elastic cross section(total-elastIc)
(n.g) radiative capture cross section

elastic)
Ct Ion

•1.21800' 7
8.18000+ 6

6.52000+ 6
d.00000+ 5
•5.95000* 6
2.89000+ 6

6.62000* 6

8.52000+ 6

6.52000+ 6

f/.it .No: 7838
Date-

f: uC"L-5«00. VOL. 15

L 30: LIVFIWCR6
Author: R . J,HOftfcRTO
Carn images : 1367

ei-a* Infornat Ion

Resonance parameter data

it .-on cross sections

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon prod.MuItIplici11eS(from neut.react Ions)

rnoton prod.cross sect1ons(from neut.react ions)

Descriptive data and Dictionary

Resonance Informât Ion

Total inelastic cross sectlon(sum of MT-5ito9i)
direct (n,2n) cross section

Energy dist. of Pnotons (from neut.react ions)

c 11, J
n.n'oi cross sect lor.
n,n') to the continuum
n, g) radiâtive capt jre cross sect Ion
n.p) cross sect ion
n.a) cross section
-û> Labraverage elastic scattering cosine.
e1» :average loo energy décrément for e'-astic scat.
:g> : <ee>/<2e>

Elastic scattering cross section

direct {n.2n) cross section
n.n'aj cross sect ion
(n.n'p) cro55 5ectIon
<n,n') to the continuum

(n.g) radiative capture cross section

Won elastic cross sectlon<totai-elast1c)

cross section(total-elast1c)
(n.o) radiative capture <

Non elastic cross section(total-elast1c)
(n.g) radiative capture cross section

•9.91000+ 6
•5.77000* 6
•6,12000+ 6

7.75000+ 6
7.2CO0U* 5
1.72000* 6

•9.91000+ 6
-D.77000+ 6
•6.12C00+ 6

7.75000* 6

7.75000+ 6

31-Ga- Og

U C R L - M O O . VOL. 15

latv LIVERMORE
Author : R. J.HOWtFl TON
Card Images : 10'7

General Informat Ion

Neutron cross sections

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon

Phot on

Angular

IcIt ies( from neut . react ions )

React ion Type

DpscriDtive data and Dictionary

Resonance informat Ion

Fnergy list rf Photons (from neut.react ions)

otal cross sec11on(sum of partials)
lastic scattering cross section
otal inelastic cross secl1on(suni of M

direct (n,2n) cross section
n.n') to the continuum
n.g) radiative capture cross section
n.p) cross section
n.a) cross section

:u> ? cosine,
or elastIc scat.

Elastic scattering cross section

direct (n,2n) cross section
(n.n'J to the continuum

(n.g) radiative capture cross section

Non elast1c cross sect1on(total-elastIc)

cross spction(tntal-eia^tIc)
t:\.g) radiative capiure i

Nnn elastic cross section(totai-eiastIc)
in,gi radiative caoture cross section

6 97000* 6
-1.30000+ 5
2.58000+ 6

-9.30000* 6

6.97000+ 6

6.97000* 6

6.97000* 6



UCHL-5400. VOL.

General Information

csonance parameter data

Mouiron cross sections

Lab: LIVERMORE
fiut^or : R. J .HOWEBTO
Card images : 12073

React ion Tyoe

Descriptive data and Dictionary

Resonance Information

Total croï5 S«Ct1on(sum of partiels)
Elastic scattering cross section
Total Inelastic cross section(5um of MT»5ito9i)
direct (n,2n) cross section
.n,3n) cross sect ion
,n.n') to the continuum
,n,g> radiative capture cross section
'n.p) cross sect ion
n,a) cross sect ion

<G> Labraverage elastic scattering cosine.
<e> :averaae log eneroy décernent for elastic scat

angular disr. of secondary neutrons

Energy aist. of secondary neutrons

Photon prod-Mul t ip i id11es( f rom neut.react ions)

Phot on prod .cross sect Ions ( f r onr neut .react Ions )

Energy dtst. of Photons (fro™ neut .rsac*. i

General Informât1on

ata

Neutron cross sections

Angular dist. of secondary neutrons

Energy ciist. of secondary neutrons

Elastic scattering cross section

irect (n.2n) cross Section
n.3fi) cross sect Ion
n.n') to the continuum

<n,g) radiative capture cross section

i elastic cross sect ion( totai-dast Ic)

(n.gj radiât I
ss section(totai-eiostic)
1 capture cross section

Won elastic cross section(totai-elastIc)
{n.g) radiative capture cross section

Descriptive data and Dictionary

Resonance Information

Total cross sectiontsum of p^rtiais)
Elastic scattering cross section
Total inelastic cross section(sum of MT-51to9i)
direct (n,2n) cross sect ion
n.3n) cross sect ion
n,"'} to the continuum
n.O> radiative capture cross section
n.p) cross sect ion
n.a) cross sect Ion

<ù> Lab:averege elastic scattering cosme.
<e>:average log «nergy decrement for elastic sea

Elastic scattering cross sect ion

Photon prod.cross sect1ons(from neut.react Ions)

flnoular dist. of Pholons (from neut.react ions)

Energy dist. of Photons (from neut.react ions)

direct (n,2n) cross sect ion
(n.3nl cross Sect ion
[n,n ) to lhe con11nuum

(n.g) radiative capture cross section

Non elastic cross section(total-©last Ic)

Non elastic cross section{total-elastIc)
(n.g) radiative capture cross section

Non elastic cross sect1on(total-elasttc)
(n.g) raclât1ve capture cross section

1.02160+ 7
3.31500+ 6
4.92900+ 6

1.02460+ 7

1.02460* 7

1.02-100+ 7
3.34500+ 6
4.92900+ 6

1.02460-* 7

1.02460+ 7

33-As- 75g 1 ) GJ 32 Lan: L 1VERM(1~E
Author - R, J . HOwF" R ION

R.-f urRL-540Q. VOL. 15 Card images: 60B3

;&e"°rai Informat Ion

J Resur ar.ee o.irameter data

[Neutron cross sections

Angular d i s t . of secondary neutrons

Energy d i s t . of secondary neutrons

Photon proa.MuItIpI le i ( fps( f rom neui.react ions )

Angular d i s i . of Photons I from neut.react Ions)

Energy c-ist. of Photons ( from neul-react ions)

neac t i o n Type

DPSrriptlVR data and Dictionary

onanco informat Ion

Tot a l cross sect ion( sum r>f oar i M is )

T'.»t.il inelast ic cross seel Uir\( sum of MT""51to91)
direct (n,?nl cross SCCHon

-3n) Cross section
.Ii ) to tf>e com lnuum
.Q) radiât 1ve capture cross sect ton
.P) cross Seel ion
.a) cross sect ion

•*-average loy energy decrei"ent for e last ic scat.
> : <ee>/<2e>

Elastic scatter ing cross section

0i rec1 (n,?n) cross sect Ion
(.!,in) cross sect ion
(n.n ' ) to the continuum

(n.g) radiat ive capture cross section

Non e^ast\c cross sect1on(totai-elast ic)

Non e las t ic cross sprt ion( totai-ela<;t tc)
(n.g) rad ia t ive capture cross section

Non e las t i c cross <;ect ion( tn ta l -e las t ic)
(n.g) rad ia t ive caplure cross sect ion

7 3J800* 6
3.9'>0Dti* 5
1.20400+ 6

i!62280+ 7

7.32800+ 6

7.32800+ 6

7 32B00+ 6



Angular d'st . of secondary neutrons

Energy dist. of secondary neutrons

jtoi p"oa .ML,'. ï ipl ici t 'es( f ran neut .react ions)

jjlar dist. of Phot o^s t * r ô i neut .roîict 1 on s )

<n,t) cross sect Ion

<u> Lab:average elastic scattering cosine.
<e>:averaoo log energy decrement for elastic scat.
<g> : <ee>/<2e>

Elastic scattering cross section
11M.ir cj ) cross sec; i»_-n
2.10000+ 6 Ev (n.n') Level

(n.g) radiative capture cross section

(n.g) radiative capture cross section

7.26C00* 6

7.26C00* 6

I 7.26003* 6

•at.NO: 8303 Lab: LIVERMORE
Author: R.J .MOWFRTON

UC^u-5400, VOL 15 Card linages : 1875

ianeral Informat Ion

Neutron cross sections

Angjiar dist. of secondary neutrons

Energy dist. of sgcondary neutrons

Photon prod-MuIt ID ̂  idt lesi from neut.react ions)

Pnoton prod.cross sect1ons(from neut.react ions)

Angular dist. of Photon* (from neut.react Ions)

Energy dist. of Photons (from neut.react ions)

React ion Type

Descriptive data and Dictionary

Resonance Information

Total cross section(sum of partiais)
Elastic scattering cross section
Total inelastic cross section(sum of MT*51to9l)
Mrect (n,2n) cross section
n,n') Io the continuum
n g) radiative capture cross section
n,p) cross section
n,a) cross sect ion

<û> Lab:average elastic scattering cosine.
<e>:average log energy decrement for elastic scat.

Elastic scattering cross section

direct (n,2n) cross section
<n,n'> to the continuum

g) radiative capture cross section

Non elastic cross sect1on(total-eiast1c)
(n.g) radiative capture cross section

Non elastic cross sect ion{ totai-dast ic)
(n.g) radiative capture cross section

1.14690+ 7
4.39500+ 6
3.60700+ 6

-9.36300+ 6

1.14690+ 7

l.14690+ 7

1.14690+ 7

39-y - 69D M.Uo: 8304 Lap: LIVERMORE
°ate: ûuthor: R.J.HOWERTON

: UCRL-54QQ, VQL. 15 Card Images: 5592

General Informat Ion

Neutron cross sections

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon prod.Mult IpIiciti9S(from neut.react Ions)

Angular dist. of Photons {from neut.react Ions)

Energy dist. of Photons (from neut.react Ions) •

React ion Type

Descriptive data and Dictionary

Resonance Information

Total cross section(sum of partiais)
Elastic scattering cross section

Total inelastic cross seen on (sum of MT-5ito9U
direct (n.2n) cross section
9.09200* 5 E
1.50700* 6 Ev
1.74450+ 6 Ev
2.27400+ 6 Ev
2.56700+ 6 Ev
2.86900+ 6 Ev
3. 10400* 6 Ev

n.n') Level
n,n'} Level
n,n' Level
n.n' Level
n.n' Level
n.n' Level

._ . _. n.n' Level
n,np) to the continuum
n.g) radiative capture cross section
n.o) cross sect ion
n.a) cross sect ion

<ij> Lab:average elastic scattering cosine.
<»»:average IDO energy decrement for elastic scat.
<g> : <ee>/<2e>

El
9.
1.
1.
2.
2.
2.

09200+
50700+
74450+
22400+
56700+
88900+

6
6
6
6
6

Ev
Ev
Ev
Ev
Ev
Ev

n

n
n

.n'

.n'

.n*

.n'

Levé \
Level
Level
Level
Level
Level

direct {n.2n) cross section
(n.n') to the continuum

Non elastic cross sect1on<total-elast1c>

6
6
6

-9.09?00* 5
-1.1dG90» 7
9.09200« 5
1.50700* 6
1.74450+ 6
2.2J400» 6
2.56700* 6
2.69900+ 6
3.10100+

6.85700*
7.10000*
6.89000+

B.09200
1.50700
1.74450
2.22400
2.56700
2.B8900

-1.14690+ 7

6.65700+ 6

6.85700+ 6

6.65700+ 6



I(n.a) cross sect ion

Br a 1 Informal Ion

Resonance oarameter oata

Neutron cross Sections

Mat NO: 76-i
Date

F: UCR.-5400. VOL.

Lab: LIVERMOfiE
Au t nor : R . o . n j i f f H 1ON
Cara images : 227i

ûngular d1st. of secondary neutrons

Energy dist. of secondary neutrons

flnaular d is t . of Photons (from neut.reactIons)

Energy d is t . of Phot on S ( f r om neut .react Ions J

React Ion Type
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direct (n,2n) cross section
n,3nl cross sect Ion
n.n') to (he continuum
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.n1) to the continuum

Non elastic cross sectlonttotal-elastic)

Non elastic cross section(total-elastIc)
(n,o) rad!ativç capture cross section

Non plastic cross section(total-elaM1c)
(n.g) radiative capture cross sncMun

5.83000+ 6

•7.46000+ 6
1 .309DO+ 7

5.83000+ 6

5.83000+ 6

5.83000+ 6

Genera' Informat1on

onance parameter data

Neutron cross sections

React ion Type

Descriptive data and Dictionary

Resonance informat1on

s)
Elastic scattering cross section
Total Inelastic cross section(sum of MT-51to9i)
direct (n,2n) cross section
n.Snt cross Sect Ion
n.n'} to the continuum
n.g) radiative capture cross section

.û> Lab:average elastic scattering cosine.
:e> :averagt* log energy decrement for elastic scat.
:g> : <ee>/<2e>

Elastic scattering cross section

direct (n.2n) cross section
ln.3nj crDSS SeCt Ion
n.n') to the continuum

I Pn-

; .Vivju Pi' , : • • . ' Of P*vjtcv>5 I ̂ rc*" neut .roflct loni.)

(Energy d 'S t . of Pnotons (from neut.react Ions) on p iasMc cross sect ion( t ot a l-e last Ic )
n.g) r a d ' a t i v e capture c"ose> sect ion

7.81000+ 6
1.44700* 7

7.91000+ 6
1 .447CO

I r- 17ROf)* C

I 6.17800+ 6



Olst Of secondary neutrons

prod.Mul MpI IC > t 1es( f t .react 1f»ns )

F Mot Ic scattering cross section

direct (n,2n) cross section
(n.fi a) cross section
(n.n of cross section
In.n ) to the continuum

.gï radiative capture crnss section

O1St Ct ^notons

I " . O i r,iii I at 1 VP c.iDt ure c i ' 4 4 S»cl

( *i ci) i a r i i a t u e caj - tu- ' f c r . s ' . *.p' i

St IC)

" I C i

- 1 .26470+ 7
-6.99900+ 6
-6.37100+ 6

6.57900* 6

8 57900* 6

Aut hor • R JJ O O
images• 256/

, cross sect ions

Angu'ai

Energy

d'st of secondary neutrons

Photon orod.MuI11pl1cIt lest from neuf.reac.Ions)

Photori proa.cross sectlonsifrom neut .react ions)

Angular dist. of Photons (from neut.react ions)

Energy dtst. of Photons I from nput,react Ions)

Resonance informât '

dirert (n,2ni cross section
n.3nj cross sect Ion
n.n') to tup continuum
n.g) radiative caoure cross section

React ion Type

u> Lab : average el astIc scat ter ing cosine.
e-*:average log energy decrement for elastic scat.
g> : <ee>/<2e>

Elastic scattering cross section

direct (n,?n) cross section
(n.3nl cross sect Ion
(n.n-) to (he continuum

(n.g.) radiative capture cross section

Non elastic cross section(totaï-elastle)

Non el
(n.o)

a1-elastIc)
sect ion

INon elastic cross section{totai-elastIc )
(n.g) radiative capture cross section

5.67300* 6

-7.320004 6
-1.35600* 7

5.87300+ 6

5.67300+ 6

Mat,No; 7B6Û LaD: LIVERMOPE:
Date: Author: n.J.HÛWERTQN
Re*: UCRL-5400, VOL. 15 Cara images: 1931

General Informat ion

Resonance parameter data

Neutron cross sections

Angular dis:, of secondary neutrons

Enercy dist. of secondary neutrons

Photon prod.Muit ipMcUiestfrom neut .react ions)

Photon prod.cross sections(from neut.react Ions)

I Angu Ia^ dist. o* Phot on s ( f rcri neut «react 1 orts )

React1nn Type

Descriptive data and Dictionary

Resonance Information

Total c~oss SeCtIoO(SU"1* ot oartiais)
Elastic scattering cross section
Total inelastic cress section(sum of MY«5ito9i)
direct (n,2n) cross section
n,3ni cross section
n.n-) to tne continuum
n.g) radiative capture cross section

u> Lab:average elastic scattering cosine.
<e>:averaqe ioo energy decrement for elastic scat.

/2

Energy dist. of Photons (from neut.react Ions)

direct (n.2n) cross section
(n,3n) cross section
(n.n') to the continuum

(n.g) radiative capture c o s s section

Non elastic cross section(total-eiastIc)

No e o s t i c coss (
(n.a) radiat ive captura cross section
Non o1 a
{n.g) r

ss s e c o ( t o e t
capture cross section

•6.07000+ 6
•1,39000+ 7

-6.07000+ 6
•1.39000+ 7

7.72000+ 6

7.72000+ 6

iat .No: 7861
ate :

Ref: UCRL-5400. VOL. 15

Neutron cross sections

Lab: L I V E O
Author; R.J.HOWERTON
Card images : 3550

ieneral Informat Ion

Angular CiSt. of secondary neutrons

Energy dist. of secondary neutrons

Photon prod.MvJt IpI ici t les

React ion Type

Descriptive data and Dictionary

Resonance Informat Inn

Elastic scattering cross section
total Inelastic cross section(sum of MT»5ito9i)
direct <n,2n) cross section
(n,3-il crnss S"Ct Ion
(n.n ) to the contInuum
(n.gi radiât W e capture cross sect ion
(n,p) cross sect'on
(n.a) cross sect ion

rIng cosine.
nt for elastic sc

Elastic scattering cross section

Irect (n,2n) COSS section
n.3n) cross Sect Ion
n,n ) to the Continuum

oist. of Photons (from neut reactions)

6.61000» 6
fl.flOOCO* fl
7.03000+ 6

6.51000* 6

6.51000* 6

C VOiH)* 6 j



E 1 f P

I " .

Unn
I n.

elastic c

B.3G0O0+

e.3CCC0*

6

6

70G2

UCRL-540G, '.0L. 15

Lab- LIVEOVt)HE
Autnor: R.J.HOWEPTON
Card images: 1036

eral informât 1oi">

Resonance parameter aata

Neutron cross sections

Energy dist. of secondary neutrons

Photon Drod.MultiDi'cities!from nuut.react Ions)

Phot on proo .cross sect tons ( f r orn neu t . reac t Ions)

Angular dist. of Photons (from neuf.react Ions)

React ion Type

Descriptive data and Dictionary

Resonance Informat Ion

Elastic scattering cross section
Total Inelastic cross sectlon(sum of MT-51to9i)
direct (n,2n) cross section
'n,3ni cross section
n.n') to the continuum
n.g) radiative capture cross section

t. of Photons (from neut.react ions)

s)

tic<u> Labiaveragt. , — --
<e>!average log enerov decrement for elastic scat.
<g> : <ee>/<2e>

direct (n,2n) cross section
(n,3nj cross Sect Ion
(n.n1) to the continuum

(n.gj radiative capture cross section

Non elastic cross sect ion(total-©last Ic)

Non elastic cross section(totai-eiastIc)
(n.g) radiative capture cross section

Non elastic cross section(totai-eiastIe)
(n.g) radiative capture cross section

7.35000+ 6

•6.59000+ 6
•1.41110+ 7

7.35000+ 6

7.35000+ 6

7.35000+ 6

Mat.No: 8306

Ref- ' UCRL-5400, VOL. 15

era' Informatlpn

Resonance parameter data

Neutron cross sections

Lab: LlVERMORE
Author : R.J.HOWE R TON
Cara Images : 2966

t. O* secondary neutrons

Energy dist. of secondary neutrons

Photon prod.Multiplleitlest from neut.react Ions)

Photon prod.cross sect1ons(from neut.react Ions)

Angular dist. of Pnotons ( from neut.react Ions)

Energy cist, of Photons (from neut.react Ions)

React ion Type

Descriptive data and Dictionary

Resonance Informaticn

Total cross sect1on(sum of partials)
Elastic scattering cross section
Total inelastic cross sectionfsum of MT-51to91)
direct (n.2n) cross section
n,3n) cross sect1on
n.n'a) cro!

2.55900+ 6 Ev
2.74200* 6 Ev
3.00000* 6 Ev
3.12100+ 6 Ev

Level
Level
Level
Level

to the continuum

Lab : average elastic scatter ing cosine.
<e>:average log energy decrement for elastic scat.
'-- : <ee>/<2e>

Elastic scattering cross section
8.96600*
1.60850+
2.55900*
2.74200+
3.00000+
3.12100*

5
6
6
6
6
6

Ev
Ev
Ev
Ev
Ev
Ev

n.n'
n.n-
n.n-
n.n'

Level
Level
Level
Level
Level
Level

direct (n,2n) cross section
(n,3n) cross Sect Ion
(n.n'aï cross sect ion
In.n') to the continuum

(n.g) radiative capture cross section

Non elastic cross section(totai-elastIc)

Non elastic cross sect1on(totai-eiastIc)
(n.g) radiative capture cross section

Non elastic cross section(total-elast1c)
(n.g) radiative capture cross section

8.96600+-
7.46000+-
1.43540+
3.14400+
8.96600+
1.60850+
2.56900+
2.74200'
3.00000+
3.12100+

4.60000+
1.30000«
9.63000*

5
6
7
6
5
6
6
6
6
6

6
5
6

•8.96600+ 5
1.60650* 6
-2.55900* 6
2.74200* 6
•3.00DO0* 6
•3.12100+ 6

•7.46000* 6
-1.43540+ 7
3.14400+ 6

4.60000* 6

4.60000-* 6

4.60000* 6

96 Cm-243o lMat No: 7886



UCBL-5400. VOL. 16

L3D: LÎVERMCE
Au t t*or : R , J . HO^1E RTQ
Card Images: '666

iengrai Information

Resonance parameter dat

Neutron cross sections

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon Drod.WuItipile'tles

Descriptive data and Dictionary

<C> !average total(promet+delayed)noutrons/ftssion
3el»ved neutrons from flis'on
Proinot neutrons from fission

Resonance Information

Photon prod cross sections(from neut.react Ions)

ular dist. of Pnot on s ( from neut .react ions )

Eneroy dist. of Photons (from neut.react ions)

aïs)
Elastic scattering c^oss s«_. .
Total inelastic cross sect ion< sum of MT-5Ho9i)
direct (n,2n) cross section
(f>.3n) cross sect 1on
"otai fission cross section(sum of ttt-19tt>21.38)
n.iln) cross section
n.rt') to thg continuum
r\,g) radiative capture cross section

<û"> Labraverage elastic scattering cosine.
<p>;averagc ing energy decrement Tor elastic scat.

; <ee>/<2e>

Elastic scattering cross section

direct tn,2n) cross sect Ion
(n.3n) cross sect Ion
Total fission cross sect1on(sum of MT-i9to21.38)
"n,4nl cross section
n,n') to the continuum

(n,g) radIat1ve captt

Non elastic cross section(totai-elastic)

Non ©last c cross s e c t o ( t o a e l s s t c )
Total fission cross sect1on(oum of MT«i9to21,38)
(n,g) radiative capture cross section

Non elastic cross section(total-eiastic)
Total fissiof '.ross section(sum of Mr»l9to2i .38)
In.gl rodtatue capture cross section

-5.12000* 6
-1. 19100* 7
1-60000+ 8

-1.71500+ 7

-5.12000+ 6
i. g C J 7
1-80COO* 8

-1.71500+ 7

1.80000+
6.^3000+

1.80000+ 8
6.43000* 6

1.80000+ 8
6.43000+ 6

90-Th-232O (Mat No; 7664
I UAt e:
RPf- UCRL-5400. VOL. 15

LaD: LlVtRMORE
ûuthor: R.J.HOWE R TON
Card images: 6472

General Informât ion

Resonance parameter oat a

Neutron cross sections

Angular dist. of secondary neutrons

Energy cist, of secondary neutrons

Photon proa.Mult 1pMc1t les

Energy oist. of Photons (from neut.react ions)

React ion Type

Descriptive data and Dictionary

: aver ape tot alt prompt +del ayed)neutrons/Hssion

Prompt neutrons from fission

Resonance Informat ton

Total cross section(sum of partiale)

direct (n,2nj cross section
(n,3n) cross sect Ion
Total fission cross section(sum of MT-igto2i.38)
(n.in) cross section

n'J to the continuum
Oï radiai W e capture cross section

<"û> Lab:average elastic scattering cosine.
<e>:avrrayp log energy decrenient far elastic scat.

: '.ep>/<2e>

Elastic scattering cross section

direct (n.2n) cross section
(n.3n) Cf oss sect ion

(n,4n) cross secT Ion
in.n' ) to the continuum

m.g) radiative capture cr

MT-19to2i.38»

O9to21.3B)
sect ion

ai-eiastic)

total f ission cross sect 1on(5urri of MT«i9to2i .38)
(n.al rartiatWe cap'ure cross seciion

Non elast ic cross sect ion( total-ela-ït Ic)
in.g) radial We capture crass section

-6.34000+ 6
-1.15600+ 7

1.70000+ 8
-1.8350O+ 7

-6.34000+
-1.15600*

1 70000+ 8
-1.83500+ 7

1 70000+ 8
ù.7900D* 6



Angular dist . j f Photons {from (

. i .

eut.react tons)

' "

" • •

(n.g) rad ia t l v e

I I MlUUlIl

capture cross sec t

I o

'«-

i Ic )

7

7

7

.84500+

.8*1500 +

.84500+

6

6

6

Mat-No: 7865
Date:
fief: UCRL-5400. VOL. 15

General informat ion

Resonance parameter data

Neutron cross sections

Lab: LlVEHVORE
Author ; R.J.HOHTRT
Caro images: 190t

Angular dist. of secondary neutrons

Energy aist. of secondary neutrons

Reaction Type

Descriptive data and Dictionary

<v> !average tota1(promet+delavedJneutrons/fission
Delayed neutrons from fission
Prompt neutrons from fission

Resonance informat ion

Total cross sectionlsum of part IaIs)
Elastic scattering cross section
Total inelastic cross sect lon(sum of MT-5Ho9i)
direct (n,2n) cross sect1on
(n,3n) cross sect1O"
Total fission cross sectionïsum of MT-19to21,38}

.An) cross section

.n'J to the continuum
,g) radiative capture cross section

u> Lab:average elastic scattering cosine.
<e>:average log energy decrement for elastic scat.

! <ee>/<2e>

Elastic scattering cross section

direct (n,2n) cross section
(n.3n) cross sect Ion
Total fission cross sect1on(sum of MT-19to21,38)
(n,4n) cross sect Ion
(n,n') to the continuum

Pnoton prod.cross sections(from neut.react Ions)

Angular dist. of Photons (from neut.reactions)

Energy dist. of Photons {from neut.reacttons)

-I9to21.38)
(n.g) radiative capture cross section

Non elastic cross section(total-elastIc)

Non elastic cross section(totai-elastie)
Total fission cross 5ection(sum of MT-i9to2l.38)
(n.g) radiative capture cross section

Non elast\c cross sect1on(total-elast^c)
Total fission cross sectlon(sum of MT-19to21,38)
(n,Q) radiative capture cross section

.eOPO 6
1.12200+ 7
1.80000+ 8
1.63*00+ 7

•«.78000+ 6
-1 .12200+ 7
1.8CO0O+ 8
•1.63400+ 7

1.80000 +
6.18000+

Mat.No: 7866
Date:
Ref: UCRL-5400. VOL. 15

Resonance parameter- data

tron cross sect Ions

L at): LIVERMORE
Author : R.J.HOWERTON
Card images: 3615

General Informât Ion

Angular d'st. of secondary neutrons

Energy dist. of secondary neutrons

Photon prod.Mult IpIIcIties{from neut.react ions)

Photon prod.cross sect1cns(from neut.react Ions)

Fular dist. of Phot ons (From neut-reac t1 ons)

Descriptive data and Dictionary

tavprape totaHpromot+delayed!neutrons/fission
Delayed neutrons from fission
Protnpt neutrons from fission

Resonance informat Ion

r^,a! cross section(sum of oartiaisi
Elastic scattering cross section
Total tnelasMc cross secttorv(sum of MT"5tto9t)
direct (n.2n) cross section
(n.3n) cross sect1on
Total fission cross secttontsum of MT»l9to2i,38)
n.n") to the continuum
n.o) radlative capture cross sect ion

<D> Labraverage elastic scattering cosine.
<e>:averags log enerQy decrement for elastic scat.

: <ee>/<2e>

Elastic scattering cross secHon

direct (n.2n) cross sect Ion
(n,3n) cross sect1on
Total fission cross sectiontsum of HT-19to21.38)
( n ' ) to the continuum

Total fission cross section(sum of MT-I9to21,38)
(n,g) radiative capture cross section

Non elastic cross section(total-elastic)

Non elastic cross section(totai-eiast1C>
Total Fission cross sect1on(sum of MT-19to21,38)
(n.g) radiative capture cross section

Non elastic cross sect1on(total-elastIc)
Total Fission cross sect1on(sum oF MI-I9to21,38)
(n.g) radiât 1ve capture cross sect ion

-5.90000+ 6
-1.31800+ 7
1.80000+ 6

6.84000+ 6

5.90000+ 6
•1.31800+ 7
1.80000+ 8

1.80000+
6.84000+

1.80000+ 8
6.8*000+ 6



92-U -23<Jg

UCRL-5400. VOL.

General Informat 1on

Resonance parameter- da:.

Neutron cross sections

L8b: LIVERMORE
Author: R.J.HOrfERTON
Card images: 1629

Angular di&t. of secondary neutrons

Energy dist. of secondary neutrons

Descriptive data and Dictionary

<v> : average total (prnrrot +delayed ) neutrons/ fission
Hrt lft v»U nnutro'll f r m M s * lun

Photon pro<1 .cross Sâc' 1 ons( froffi neut .react ions )

Angular aist. of Pnotons (from neut.react Ions)

Energy dist. of Photons (from neut.react Ions)

Resonance informat Ion

Total cross section(sum of partials)
Elastic scatterino cross section
Total inelastic cross sect ion(sum of MT-5ito9D
direct (n,2n) cross section -6.8'-COO+ 6
'n,3n) cross section -1.25900+ 7
otal fission cross sect Ion(sum of MT"19to2t.3B} 1.80000+ 8
n.n') to the continuum
n.g) radiative capture cross *»ct1on

<Q> Lab:average elastic scattering cosine.
<e>:average log energy decren^nt for elastic scat.

: <ee>/<2e>

direct (n,2n) cross section
'n,3n) cross sect ion
otal fission cross 5RCMon(
(n.n1) to the continuum

IT-19to21,38)

I9to21.3&)
(n,g) radiative Capture cross section

Non elastic cross section(total-elast1c)

Non elastic cross section(total-elastIc)
Total fission cross section(sum of Ml-i9to2l .38)

Nan elastic cross section(total-elast1c)
Total fission cross sectlonisum of Mr*i9to2i.3B)
(n,g) radiative capture cross section

-6.8^000+ 6

i!eccoô+ e

1.80000+ 8
5.3*000+ 6

i.eoooo+ 8
5.3'.000+ 6

92-U -235Q IWat.No: 7868
Da t e :
Ref: UCRL-5400. VOL.

La& L I E E
Author : R.J.HOWERTON
Card images: 3214

ienerai Informât Ion

Resonance parameter data

Neutron cross sections

Angular aisi. of secondary neutrons

Energy dist. of secondary neutrons

Pnoton prod,Muitiplicitlest from neut.raactions)

Photon prod.cross sect1ons(from neul-react ions)

Angular dist. of Pnotons (from neut.react Ions)

React1on Type

cr ipt'.ve data and Dictionary

!average total(prompt+delayed!neutrons/fission
Delayed neutrons from fission

Resonance Informât I

Energy dist. of Photons (from neut.react Ions)

stic scattering cross section
Total Inelastic cross section(sum of
direct m,2n) cross section
" ,3n) cross section

(n.4i cross sect ion
,n') to the continuum
.o) radiative capture i

IT-51IO9D

•19to21.38J

<u> Lab:average elastic scattering cosine.
<e>:average log energy decrement for elastic scat.
<g> : <ee>/<2e>

Elastic scattering cross section

direct (n.2n) cross section
(n.3n) cross section
Total fission cross section(sum of MT-l9to2l,38)
(n.4n) cross section
(n,n") to the continuum

Total fission cross section(sum of MT-19to21.38)
(n.g) radiative capture cross section

Non elastic cross sect1on(total-elast1c)

Total fission cross sectioMsum o
(n.g) radiative capture cross sec

Non elastic cross section(totai-e
Total fission cross sectlonjsuin o
(n.g) radiative capture cross sec

MT-l9to21,38)
Ion

astic)
Mr-19to21.38)
ion

-5.23000* 6
-1 .20000+ 7
1.80000+ 8

-1.78900+ 7

6.55D00+ 6

-5.23000+ 6
-1 .20000+ 7
1.80000* 8

-1.78900+ 7

1.80000+
6.55000+

1.80000+ 8
6.55000+ 6



Photon Drcd.Huit ID1idties(from neut.react Ions)

Photon prod-Cross soct 1 ons ( from neut .react ions)

Angular dist. of Photons (from neut.react ions)

ctions)

(n.g) radiative capture cross section

Non elastic cross sect1on(totai-eiastIc)

Non elastic cross sfction(totai-elastIc)
O) radial w e capture cross sert ion

6.97000+ 6

6.97000+ 6

6.97000+ 6

92-U -?36g ! V M No: 7869

;.f!*-; UCRL-54Q0, VOL. 15

LH

Ca

b .
tno

r

rd i

LIVER
: R . J . H
ma Qe5 :

OKTRTON
1503

General Informat ion

Resonance paraneter data

Neutron cross sections

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon prod-Multipl1c

React ion Type

Descriptive data and Dictionary

<v> reverses total ( orompt+delayed)neutrons/fission
Delayed neutrons from fission
Prompt neutrons from fission

Resonance Informât1on

Total cross sectionlsum of partiels)
Elastic scattering cross section
Total inelastic cross sect1on(sum of MT»51to91)
direct (n.2n) cross section
(n,3n) cross sect ion
Total fission cross SPCt1on(sum of MT-19to2l.38)
'n,n') to the continuum
n.g) radiative capture cross section

<û> Lab:averagp elastic scattering cosine.
<e>:average log energy decrement for elastic scat.
— : <ee>/<2e>

Elastic scatterino cross section

direct (n,2n) cross section
(n,3n) cross section
Total fission cross sect1on(sum of MT»i9to2i,38)
(n.n1) to the continuum

Pnoton prod.cross sect1ons(frnm naut.react Ions)

Angular dist. of Photons (from neut.react Ions)

Eneray dist. of Photons (from neut.react Ions)

Mon elastic cross sect1on(totai-eiastIc)
^otoi fission cross section(sum of MT*i9to21.38)
In.g) radiaMve capture cross section

Non elastic cross section(totai-eiast1c)
Tola* fission cross si?ct innisum of MT»i9to2i.38)
(n.g) radiative capture cross section

•6.55000* 6
•1.18500+ 7
1.80000+ B

-6.55000+ 6
-1.185C0* 7
1.80000+ 8

1.80000+
5.12000+

Mat.No: 7870

UCRL-5400. VOL. 15

Lab- LIVERMfIRE
Author : R. J.HCJ*T RlON
Card Images : 1517

General Informât ion

,onance parameter data

Neutron cross sections

Angular dist. of secondary nputrons

Energy aist. of secondary neutrons

Photon prod.Mul11piici11es{from neut.react ions)

Pnnton prod.cross sectlonslfrom neut.react Ions)

Angular cist, of Photons (from neut.react Ions)

Energy dist. of Photons (from neut.react ions)

React Ion Type I 0-value

Descriptive data and Dictionary

•> !average total (promDt+dolayed)neutrons/f is s ion
-_layed neutrons from fission
Prompt neutrons from fission

Resonance informat Ion

Total cross section(sum of partials)
Elastic scattering cross section
Total inelastic cross sectiontsum of MT"51to91)
direct (n.2n) cross section
(n,3n) cross section
Toial fission cross SPCt1on(sum of MT-19to21,38 )
"n.n ) to the continuum
n.g) radiative caDture cross section

u> Lab:average elastic scattering cosine.
e>:average log energy decrement for elastic scat.
g> : <ee>/<2e>

Elastic scattering cross section

direct (n,2n) cross section
(n,3n) cross sect Ion
Total fission cross 5ection(sui
(n,np) to the continuum

Total fission cros^ sect1on(sum of MT-I9to2l,38)
(n.g) radiative capture cross seel U m

Non elastic cross section(total-elastic)

Non elastic cross soct1on(total-elaMIc)
Total fission cross section(sum of Ml-I9to2!,38)

(n.g) radiative capture cross section

Non elastic cross section(tntai-eiastIc)

In.g) radiative capture cross section

T-I9to2i,38)

-5.12000+ 6
-1. 16700+ 7
1.80000+ 8

6.14000+ 6

-5 12000+
-1. 16700 +
1.80000+

1.80000+ 8
6. 14000+ 6



) - -
Au tho r : R.J.HOWTHTON

FJnr : UCR--5400 . VOL. 15 CarO Images :
File Type

General Informat1on

Neutron cross sections

•

Energy dist. of secondary neutrons

Photon prod.Mu'tIp?Ic't1es(frofti neut.react tons)

AnQular dist. Of= Photons (frctn neut .react ions)

Eneroy dist. of Pnotons (from neut.react ions)

RpJNCt1On Type I

<v> :average total(prompt+deiayed>neutrons/fission

Promut neutrons from fission

Resonance Informal Ion

Total cross section(sum of partials)

O irect (n.2n) cross
(n,3n) cross sect lor

(n,4n) cross sect lor
1.50000* 4 Ev
1.48000* 5 Ev
3.08000+ 5 Ev
6.8C000+ 5 Ev
7 32000+ 5 Ev
8.37000* 5 Ev
9.30000+ 5 Ev
9.67000+ 5 Ev
l .00000+ 6 Ev
1.Q4ICO* 6 £v
1.06000* 6 Ev
1.12000+ 6 Ev
J. 16000+ 6 Ev
1.22000+ 6 Ev
1-27000+ 6 Ev
1.30000+ 6 Ev
1.36000+ 6 Ev
1.41000+ 6 Ev
1.43700+ 6 Ev

1.62500* 6 Ev
1.87500+ 6 Ev

n.n'

n.n '

nVn.n'
n.n'
n.n '

n.n'
n.n'

nln'
n ,n '
n.n'
n.n'
n.n"
n.n'
n.n'

n.n'
(n.n') to the coni 1

sect ion

Level
i.evel
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level

Level
Level
Level

Level
Level

iuum
(n.gj radiative capture cross section

<e->:avçraçje log energy decrement for elastic scat.
<0> : <ee>/<2e>

clastic scat te
4.50000* 4 Ev
1.48000+ 5 Ev
3.08000+ 5 Ev
6.80000+ 15 £v
7.32000* 5 Ev
8.27000+ 5 Ev
9.30000* 5 Ev
9.67000+ 5 Ev
1.00000+ 6 Ev

1•04 100* 6 E v
1.06000* 6 Ev
1.12000+ 6 Ev
1. 16000+ 6 Ev
1.22000+ 6 Ev
1.27000* 6 Ev
1 .30000+ 6 Ev
1-36000* 6 Ev
1 .41000+ 6 Ev
1.43700+ 6 Ev
1-47000+ 6 Ev
1.62500+ 6 Ev
1.87500+ 6 Ev

n.n'

nln'
n.n'

n.n '

n,n'

n.

n.r
n.

direct (n,2n) cross
(n,3n) cross sect lor
Total fission cross

;roS3 sect Ion
Level
Level
Level
Level
Level
Level
Level
Level
LPVÔI

Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level

sect ion

secUon(sum Of MT-19to21 ,38)
(n,4n) cross section
(n.n') to the continuum

Total flss*on cross

Total fission cross

Total fission cross

secMonJsum of MT-19to?l,38)

3Ction(total-elast1c>
sectlontsum of Ml-i9to2i.3B)

sectlon(sum of M;"I9to2i,38)
(n,g) radiative capture cross section

O-VA Hie

-4.50000+ 4
-6.01000+ B
-T. 1*1500+ 7
1 Pnnnn^ D

_

-

-

Z
-

!50000+ 4
.18000+ 5
i.OQQOO* 5
.80000+ 5
.32030+ 5
1.27000+ 5
Ï.30000+ 5
J.67C0C+ S
.00000* 6
.04100+ 6
.06000+ 6
.12000+ 6
.16000+ 6
.22000+ 6
.27000+ 6
.3000D+ 6
.36000+ 6

1.4!GOO* 6
1.43700+ 6
.47000+ 6

1.62500+ 6
1.67500+ 6

A.80000* 6

-4.50000+ 4

-3.oecoo+ s
-e.eoooo* 5
-7.32000+ 5
-B.270CO+ 5
-9.30000+ 5
-9.G7C00* 5
-1.00000+ 6
-1 .04100+ 6
-1 .06000* 6
-1 .12000+ 6
-1.16000+ 6
-1.22000+ 6
-1.27000+ 6
-1 .30000+ 6
-1.36000+ 6
-1.41000+ 6
-1.43700+ 6
-1.47000+ 6
-1.625D0+ 6
-1.87500+ 6

-6.04000* 6
-1 14&00* 7
1.80000* 8

-1.78200+ 7

1.60000+ 8
4.80000+ 6

1.80000+ 8
4.80000+ 6

1.80000+ 8
4.8C000+ 6



92-U -239g |Wai NO: 7ÎJ72

"Of- UCBL-5^00. VOL. ' 5

F M o Tyre

onanca parameter data

Neutron cross sections

uIar dist. of secondary neutrons

Energy 01st. of secondary neutrons

Pnoton prod.MuI11p1IcIties(from neut.react Ions)

Angular dist. of Photons (fran neu( .react ions J

Energy dist. of Pnotons (from neut.react ions)

Descriptive data and Dictionary

<v> :average total(promet+delayedJneutrons/fission
Delayed neufons from fission
Prompt neutrons from fission

Resonance Informat ion

Total cross sect1on(sum cf partlais)
Elastic scattering cross section
Total meiastic cross sectiontsum of MT»5ito9i)
direct (n,2n) cross section
(n,3n) cross SBCt Ion
Total fission cross secMonïsum of UT-19to21,38)
'n,4n) cross section
n,n') to the continuum
n.g) radiative capture cross section

<u> Lab:average clastic scattering cosine.
<e>:average log energy decrement for elastic scat.
«•g> : <ee>/<2e>

Elastic scattering cross section

direct (n.?n) cross section
(n.3n) cross sect Ion
Total fission cross sect1on(sum of MT-19to21.38)
" 4nl cross sect Ion

n') to the continuum

Total fission cross section(sum of MT»l9to2i,38)
(n.o) raatatIve capture cross sect ion

Non elastic cross section(tofa'-elastJc)
Total Mssion cross sect1on(sum of Ml-19to2l .3B)
(n,g) rwiattve capture cross section

Non elastic cross sect1on(total-elast1c)
Total fission cross section(sum oF MT-i9to2i,38)
(n,g) radiât w e capture cross section

-f l.60000+ 6
•1.09500* 7
l.eOÛOCu- B

•1.6D7D0* 7

•4.80000+ 6
•1.09500+ 7
1.80000+ 8

•1 .60700+ 7

1.60000+ 8
5.93000+ 6

1.800UO+ 6
5.93000+ 6

92-U -l!40Q

General Informat Ion

'jrRL-5400. VOL. 15

Lab: LIVERMORE
Autnor: R.J.HOWEfTON
Card images : 1666

React ion Type

Descriptive data and Dictionary

: avorage total(prompt+aelayed(neutrons/fission
Delayed nputrons from fission
Prompt neutrons from fission

Resonance Informat Ion

Total cross sect 1on(su«n of parMals)
Elastic scattering cross section

Photon proa.cross sections(from neut.react Ions)

Angular dist. Of Photons (from neut.react1on$)

Energy oisi. of Photons (from neut.react Ions)

lT-51to9l)
direct (n.2n) cross section
(n,3n) cross section
lotai fission cross sectionfsum of MT-i9to2l,38)
(n,4n) cross sect ion
n,n ) to the continuum
n.o) radiative capture cross section

<u> Lab:average elastic scattering cosine.
p>:average log energy decrement for elastic scat.
g> : <ee>/<2e>

Elastic scattering cross section

direct (n,2n) cross section
(n.3n) cross Sect Ion

(n,o) radiât Iv

Non elastic cr

sect ion

ai-eiastIc)

Non elastic cross sect1on(total-e

Non elastic cross section(totai-e
Total ftss'on cross sectionfsum v
(n,g) radiative capture cross ;

Ml-I9to2i.38)

MT-I9to?i.38)

5.93000+ 6
•1.07400+ 7
1.60000+ 8

•1.66800+ 7

6.08000+ 6

5.93000+ '
•1.07400+
1-80000*

•1.6B800*

1.80000+ 8
6.08000+ 6



'Energy disr. of Pnotons (from neut.react ions) Non elastic cross section<totai-eiastIc)
7.23000* B

7.23000+ 6

General Informat ion

Resonance parameter data

Neutron cross sections

u-5400, VOL. i5

Lab' LIVERMORE
Author: R,J.HOWE R TON
Cara images : 1586

Angular dist. of secondary neutrons

Energy olst. of secondary neutrons

Photon proG.vultipiidties(from neut.react ions)

React ion Typo

Descriptive data and Dictionary

!average total(promot+aeiflyedJneutrons/fission
)e1ayed neutrons from f i ssion
Prompt neutrons from fission

Resonance informat Ion

__ai cross section(sum of partiais)
Elastic scatter ing cross sect ton
Total inelastic cross section(sum of MT-51to9U
direct ln,2n) cross section
'•i,3n) cross section
atal fission cross sect1on(sum of MT-I9to21,38)
l.n') to the Continuum
ii,gf radiative capture cross section

<u> Lao-.averaae elasMc scattering cosine.

Angular o'st. of Photons (from neut.react Ions)

Energy di!>t. of Pnotons (from neut ,react ions)

0> : <eo>/<2a>

Elastic scatteri

direct (n,2n) cross section
(n,3n) cross sect1on
Total fission cross sect1on(sum of MT»19to2i.3B)
tn.n') to the continuum

Total fission cross sectiontsum of MT«i9to?i,Sei
(n,g) radiative capture cross section

Non elastic cross section(total-elastic)
Toral fission cross sect(on(sun of MT-T9to2l,38}
(n,g) radiative capture cross section

Nc esst c c o s
Total fission cross
(n.g) raaiativa cap

sum of Ml-19to21.3B)
s section

•6.96300+ 6
•1.31 UO* 7
1.BOOOO* 8

-6-95300+ 6
-1.3114C* 7
1.BCOOO+ B

1.80000+ 8
5.6S50C+ 6

Mat.No: 8308

UCRL-5400. VOL. 15

File Type

Lab: HUERMORE
Author : R.J.HOWtRTON
Card images : 1466

Informat Ion

Resonance parameter data

tron cross sections

Ar.gu'ar dist. of secondary neutrons

Energy dist. of secondary neutrons

Phoion prod.Mult IpI1c1ties(from neut.react Ions)

Angular dist. of Photons I from neut.react ions)

Energy dist. of Pnotons (from neut .react Ions 1.

Descriptive data and Dictionary

: average total(prompt«delayed(neutrons/fission

Prompt neutrons from fission

Resonance informât Ion

Total cress section(sum of parMals)
5tlc scattering cross section

Total inelastic cross sect1on(sum of MT-5Ho9l)
d irect In1Jn) c o s s sect ion
' ,3n) cross Sect Ion
tal fission cross sect1on(sum of MT-19to21.38)
.n ) to the continuum

(n.g) radiative capture cross section

Lao:avprage elastic scattering cosine.

React ion Type

direct (n,2n) cross Section
(n,3n) cross Sect Ion
Total fission cross Sectionlsum of MT-igto2i.38)
(n.n') to the continuum

Total fission cross section(sm
(n.g) radiative capture cross

Non elastic cryss section(totai-eiastic)

Non elastic cross sect1on(totai-eiastIc)
lotal fission cross seci1on(&um of MT-l9to2i,36)
(n.g) radiative capture cross section

-eiasMc)
of MT»19to21,38)

ection

5 68500+ 6
•1.26680+ 7
1.SOOOG+ 8

6.62800+ 6

•5.68500+ 6
•1.26680+ 7
1.80000+ 8

1.B0000
6.62800



No : 7871
p :

uCRL-5400. VOL. 15

General Informat ton

Resonance parameter data

neutron cross sections

Lat>: LIVERVCRC
Author t R . J.HOVIER
Card Images: 253

Energy dist. of secondary neutrons

Photon prod.Mult loi IcIties(from neut.react Ions)

Photon prod.cross sectionsffrom neut.react ions)

angular dist. of Photons {from neut.react ions)

Energy dist. of Photons (frçm neut* react Ions)

React ion Ty

Oescrtotive data and Dictionary

<v> :averaoe total(ori mpt+delayed)neutrons/fission
1ayed ncut rons from f t ssion
mot neutrons from fission

Resonance informat Ion

Total cross sectiontsum of partials)
Elastic scattering crot>s section
Toial inelastic cross sectiontsum of MT-5ito9i)
direct (n.2n) cross section
(n,3n) cross section
Total fission cross sectiontsum of MT-l9to2i.38)
"n.n') to the Continuum
n,g) radiative capture cross section

<û> Labiaverage elastic scattering cosine.
<e>-.averaoe loo energy decrement for elastic scat.
< : <ee>/<2e>

Elastic scattering cross section

direct (n.2n) cross section
(n,3n) cross section
Total fission cross sectlontsum of MT»19to21,38}
(n,n') to the Continuum

Total fission cross sec'-ion(sum of MT*i9to2i .38)
(n,g) radiative capture cross section

Nan elastic cross sect1on(totai-eiastIc)

Non elast'c cross sect lon(totai-eiasHc)
Total fission cross sectiontsum of MT-igto21.38)
(n,g) radiative ceoture cross section

Non elastic cross section(tctai-eiastIc)
Total fission cross section(sum of MT-igto21,38)
In.g) radiative capture cross section

•6.53700+ 6
-1.23100+ 7
1.80000+ 8

•6-5?700+ 6
-1.23100+ 7
1.80000+ 8

1.80G0Q* 8
5-18000+ 6

CI.NO: 8309
u a l B :
Bef: UCRL-

Lab: LIVERHORE
Autnor: R.J.HOWERTON
Card images: 1509

Informât ion

Angular dAst. of secondary neulrons

Energy dist. of secondary neutrons

t lpi IcU iesl from neut .react Ions)

ayed neutrons fror.i fission
mpt neutrons from fission

Resonance Information

Total I- oss sectiontsum of parMais)
Elastic =.cal teMno cross Seel H m
"otai ineiasiIc cross secttontsum of MT"5ito9i)
direct (n,?n) cross section
(n.3n) cross section
Total fission cross sect1on(sum of MT-igto?!.381
(n,nr) io the continuum
(n.g) radiative capture cross section

Energy dist. of Photons (from neut.react ions)

nt foi

ct 1on

direct (n.2n) cross section
{r\,3n) cross section
Total fission cross sect1on(sum of MT»19to2l,38)
ln,n') to the continuum

Total fission cross sectiontsum of MT-l9to21.38)
(n.g) radiative capture cross spction

Non elastic cross section(totai-eiastIc)
Total fission cross sect Ionium of MT-19to2l ,38)
(n.g) radiative capture cross section

Non elastic cross section(total-eiast1c)
Total fission cross sectiontsum of Ml-19to21,3B)
(n.g) radiative capture cross section

5.48800+ 6
1.21160+ 7
1.60000+ B

6.21800+ 6

5.48800+ 6
•1.21160+ 7
1.80000+ 8

1.60000+ 8
6.21800+ 6

1.80000+ 8
6.21800+ 6



rgy dist. of secondary neutrons

Photon prod.MuitiplIctt1es(from neut.react ions)

Photon prod.cross sectlonstfrom neut.react ions)

Angular dist. of Photons (from neut.reacttons1

I t. Of Photons ( fr neut.react ions)

irect (n.2n) cross section
n,3nj cross Sect1on
n.n'J to tne continuum

n.Q) radiative capture cross section

Non elastic cross sect1on(total-elastic )

Non e la 1 t̂ ic c o s s sect ion( <
CI In

•9.30000* 6
-1.50000+ 7

|M.Tt No: 7875 Lab: LIVERMOHE
'Da te - Au tho r : R.J.HOh1EnTON
IPef : UC«L-5400. VOL. 15 Card Images-. 2296

General In format1on

Neutron cross sections

Angular aist. of secondary neutrons

Energy d1 st. of secondary neutrons

pnoton prod.MuItiplleittestfrom neut.react ions)

Photo1"* prod-cross sect 1ons( frcfr neut ,react Ions)

Angular dJst. of Photons (from neut.react ions)

Energy Cist, of Pnotons ( f rcni neut .react Ions)

React ion Type

Descriptive data and Dictionary

:aver&oe totBUprorrot+delayed )neutrons/fission
Delayed neutrons from fission
Prompt neutrons from fission

Resonance informat ion

al cross section{su™ of partials)
Elastic scattering cross section
Total inelastic cross socUoMsum C MT-5ito9W

(n,3M; cross sect ion
Total fission cross sectioMsum of MT-I9to2i.38)
" .nr) to tne continuum

.g) radiative capture cross section

sine.
:e>--averaOB log energy decrement for elastic scat.
:g-» : <ee>/<2e>

Elast+c scattering cross section

direct (n.?n) cross sect ion
(n.3nj cross sect Ion
Total fission cross sectlon(sum oF MT-i9to2i.38)

Total fission cross section(sum of MT-I9to2i,38)

Non elastic cross section(totai-ei?stic)
Tola1* fission cross sectlon(sum of Wi-igto2i ,38)
In.g) radiative capture cross section

Non el

(n.g)

last Ic)
' MT-i9to2i.3B)
t ion

-7.COOOO* 6
-1.2C600* 7
1.86U00* 8

•7.00000+ 6
-1.2QCOO*
1.86CO0+ 8

1.86COO+ 8
5.GGCOO+ 6

1.66000+ B
5.66000+ 6

'..86COO* 8
5.66000+ 6

Mat No: 7e76

General Informat ion

Resonance parameter data

UCRL-5400. VOL. 15
Fi le Type

Lap:
Author
Card i

LIVERMORE
R.J.H0WEPT0N

atves: 3P62

!Angular olst. of secondary neutrons

Energy dist. of secondary neutrons

Photon prod.MuH IpMcIt lesl frnn neut .react Ions )

Descriptive data and Dictionary

<v> : averaoe total(promut +delayed(neutrons/fission

Prompt neutrons from fission

Rpsonance Informat ion

Total croSS SQCt1on( s UTi of partialS)
Elastic scattering cross section
Total Inelastic cross section(sum of MT»51to9i)
direct (n,2n> cross section
ln.3n) cross sect ion

- - • - - MT-19to2i.3Sl

ton proO.cross Sect ions\ from neut .react Ions

Angular d s t . of Pnotons (from neut .react Ions )

Energy disi. of Pnotons (from nput react1ons)

React ion Type

Total fis
ln.4n) cr
5.70000+
7.60000+
1.64000+
2.86000+
3.31000+
3.90000+

O55
A
A
5
5
5
5

E--
Ev
Ev
Ev
Ev
Ev

sect ion

n, n '
n.n'
n.n'

Level
Level
Level
Level
Level
Level

Ù-» uab:average elastic scattering cosine.
e>:average log energy decrement for elastic scat.

Elastic scattering cross section
5. 70000-"
7.60000+ 4 Ev
1.64000* 5 Ev
2.86000* 5 6v
3.31000* 5 Ev
3.90000* 5 "

Level
Level
Level
Level
Level
Level

(n.n'J to the continuum

direct (n,2n) cross section
tn,3n) cross section
Toial fission cross section(sum of MT-l9to2i.38)
(ri.fln) cross section
(n.n1) to the continuum

Total fission cross sect1on(sum of MT»19to21.38)
(n,g) radiative capture cross secHrm

ai-e iast ic>
ai-eiasMc)

ta s s o c o s s sectontsum o
(n,g) radiative capture cross section

5.70000+
5.61000+
1.25100+
1.86000*
1.85500+
5.70000+
7.60000+
1.64000*
2.86000*
3-31000+
3-90000+

6-53000+

4
6
7
a
7
4
4
5
5
5
5

6

(n.g) radiât 1

5.70000+
•7.60000+
• 1 .64000+
•2.86000*
-3.31000+
-3,90000+

5.61000+
•1.25100+
1.86000+
•1.85500+

1 86000+ .
6.53000+ 6

1.B6000*
6.53000»

1.86000+

6.53000+ 6



Photon prod.cross sectlonsl from neut.react ions)

Anflular aist. of Photons (from neut.react Ions)

Energy atst. of Photons (from neut.reacttons)

Q) radiative capture cross section

Non elastic cross sectlonltotal-elast1c)

Non eiast1c cross sectton Itotal-elastIc)
(n.o) radiative capture cross section

Non el aï, M c cross sect \oMtotal-e\ast ici
(n.g) radial ive capture cross sect lor»

B.040004- 6

8.04000+ 6

94-Pu-240g !M.H.N(J. 7B77
!Date:
|Ref: UCRL-5100. VOL.

L a D LlvERMOHfc
A u t n o r : R.J .HOWE R T ON
C a r d I m a g e s : 5 2 1 2

Informat Ion

Resonance Da^ameter oata

Neutron cross sect Ions

Angular dlst. of secondary neutrons

Energy dist. of secondary neutrons

Annular dlst. of Photons (from neut.react Ions)

Energy aist. of Photons (from neut.react Ions)

React ion Type

Descriptive data and Dictionary

:average total(prompt +delayed)neutrons/fission
Delayed neutrons from fission
Promot neutrons from fission

Resonance informât ion

Total cross sectlon(sum of partials)

Total Inelastic cross section(sum of MT-5Ho91)
direct (n,2n) cross section
(n,3n) cruss sect Ion
Total fission cross sect1on(sum of MT"igto21.38)
4.50000+ 4 Ev n.n') Level
1.45000+ 5 Ev n.o') Level
2.96000+ 5 Ev n.n') Level
5.99000+ 5 Ev n.n'} Level
8 90000+ 5 Ev n.n') Level
'n.n'J to tne contInujm
n,g) radiative capture cross section

ù> LaH:average elastic scattering cosine.
<e>:average tog energy decrement for elastic scat.
<g ; <ee>/<2e>

Â
1
2
5
6

last Ic
.50000+
.42000+
.96000+
.99000+
.90000+

4
5
5
5
5

Ev
Ev
Ev
Ev
Ev

n.n'
n ,n '

Level
Level
Level
Level
Level

(n,3n) cross sect Ion
Total fission cross sect1on(sum of MT-I9to21,3B)
(n,n'> to the continuum

ve capture cross section

ross section(total-elastic)

Non elastic cross section(total-elastici
Total fission cross sectioMsum of MT-I9to21.38)
(n.g) radiâttve capture cross section

Non elastic cross section(total-elast*c>
Total fission cross sectionlsum of MT«19to21,38)
(n.g) radiative capture cross section

•4.50000+ 4
6.53000+ 6
•1.21900+ 7
1.BGOOO+ 8
•4.50000+ 4
•1.42000+ 5
2.96000+ 5
5.99000+ 5
•8.90000+ 5

5.24000+ 6

•4.50000* 4
• 1.42000* 5
-2.96000+ 5
-5.99000+ 5
•8.90000+ 5

-C.53000+ 6
-1.21900+ 7
1.86000+ 8

1.BGOOO+ 8
5.24000+ 6

1.86000+ B
5.24000+ 6

1 .86000+ 8
5.24000+ 6

94-Pu-241g Mat.No: 7878
Oa te-.
R F : UCRL-5400. VOL.

Lab: LIVERMORE
& U ( h o r ; R.J.HOWERTON
Cara images: 1622

ieneral Informat Ion

Resonance parameter data

Neutron cross sections

:v> : average total(prompt+delayed)neutrons/fisston
Delayed neutrons from fission
romot neutrons from fission

Resonance information

ota1 cross section(sum of partiels)
Elastic scattering cross secUor.
Total inelastic cross sectionium of
d1r
;n,3n) cross sect Ion
total fission cross seel
(n.4n) cross sect ion

.n') to the continuum

.g) radiât W e capture

Angular dlst. of secondary neutrons

Energy dlst. of secondary neutrons

Photon prod.Mult ipl IcU les

Pnolon prod.cross sectlonsfFrom neut.react Ions)

Angular dlst. of Photons (from neut.react ions)

Energy dlst. of Photons (from neut.react Ions)

React ion Type

iT-5ito91)

1on{sum of MT-19to2i,38)

cross section

;ine.
scat.

<u> Lab:average elastic scattering cosine.
<e>:averago log energy decrement for elastic

: <oe>/<2e>

Elastic scattering cross section

Total fission cross secMon(sum of MT-19to?i .38)
'n,4n) cross sect Ion
n.n') to the contInjum

,.al fission cross sectionfsum oF MT»19to21,38)
tn,g) radiative capture cross section

Non elastic cross section(totai-eTast1c)
Total fission cross sect1on(sum of MT™191021 »3B)
(n,Q) radiative caoture cross section

In.g) raaia
um of M1-191O21.38)
section

5.2«000» 6
1.17800+ 7
1.86CCO+ 8
1.7*300+ 7

G.30000+ 6

5.24000+ 6
•1.17BO0+ 7
1.86000+ 8

•1.74300+ 7

1.86000* 8
6.30000+ 6

T.86000* 8
6.300C0* 6

1.86000» 8
6.3CO0O* 6



!Mat
I Oa te
i Ref

7880

UCRL-5400. VOL. 15

F1Ie Type

LflD: LIvERMt Wt
Uu* no r • R J HOW R "O
Lara 'maoes: 3 i97

General Informat ion

Resonance parameter data

Neutron cross sections

Angular dist. of secondary neuirons

Energy gist, of secondary neutrons

Photon prod.Mult IpI 1dt 1eS( from neut

Angular o l s t . o f Pnotons ( f r o m n e u t . r e a c t ions)

Energy d i s t . o f Photons (Frcm neut.read ions)

React ton Type

Descriptive aata and Dictionary

•averaoe tot a I (Df-onctt+de )ayed)neutrons/r iss ion
Delayed neutrons from fission
Prompt neutrons from fission

Resonance informât1on

Tota' cross section(soTi of oartiais)
Elastic scattering cross section
Total inelastic cross sectton(sum of MT»5tto9i)
direct (n,2n) cross section
(n,3n) cross sect Ion
Total fission cross section(sum of MT-I8to2i,38J
(n.4n| cross sect ion
«.45000* 4 Ev '
1.49000* 5 Ev
3.00000+ 5 Ev
6.80000* 5 Ev . ,. .
(n.n'l to the continuum
(n,g) radiât 1ve capt ure cross sect ion

<û> Lab:average elastic scattering cosine.
<e>:average log energy decrement for elastic scat.

P> : <ee>/<2e>

asMc
4.45000+
1.49000*
3.00000+
6.80000+

direct (n,2n) cross section
(M11Jn) cross sect ion
Total fission cross secMonfsum of Ml-i9tD2! .3B)
(n.dn) cross sect Ion
(n.n'i to the continuum

c 11 on
n.n'l Level
n.n'J Level
n.n'l Level
n.n1 ) Level

4
5
5
5

E v
Ev
E v
E v

Jn.n-
(n.n-
Cn.n'
in.rT

L e
L e
Ce
L e

v e l
v e l

v e l

Total fission cross sectiontsum of MT-l9to21,38)
(n,e) radiâtIVB capture cross section

Non elastic cross section(totai-eiastic)

Non elastic cross sect*on(total-elastic)
lota' fission cross section(sum of MT»l9to21,3B)
(n,g) radiative capture cross section

I total fission cross sect ton(sum of Mr*i9to2l.38)
In1g) radiative capture cross section

-4.45000+ A
-6.30000+ 6
-1. 15400+ 7
J.00000+ 8
-1.80700+ 7
-4.45000+ 4
-T.49000+ 5
-3.00000+ 5
-6.BOOOO* 5

5.04000+ 6

-4.4500C+
-1 .49000 +
-3.00000+
-6.80000+

-6.30000+
-1. 1M00*
2.00000+

-1.80700+

2.00000+ 8
5.04000+ 6

General informat1ûn

Resonance parameter data

Neutron cross sections

at.NO: 7881
ate:
ef; UCRL-5400, VOL. 15

Lab: LIVERMORc
Autnor: R.J.HOWEHTON
Card Images: 2238

Angular dist. of secondary neutrons

energy dist. of secondary neutrons

Photon i

<v> :average total(Dromnt+delayed)neutrons/fission
Delayed neutrons from fission
Fromot neutrons from fission

Resonance informât ton

oai cross 5ection(sum of partials)
Elastic scattering cross section
Total inelastic cross sect1on(sum of MT-5HO9D
direct in,Sn) cross section

.3n) cross Sect Ion
l i * i s t * ( f M T 1 O 2 3 t 5 )

Angular dist. of Photons (from neut.react Ions)

Energy dist. of Photons (from neut.react ions)

React ion Tyne

a o c ee t o ( u
4n) cross section
n'l to tne continuum
Q) radiative capture cross section

<û> Lab:average elastic scaMpMng cosine.

g> : «ee>/<2e>

Elastic scatter! section

direct {n,2n) cross section
(n,3n) cross Sect ion
lota1 fission cross sect1on(sum of MT-I9to21,3S)

4 nI cross sec 11an
n) to the contInuum

(n,g) radiat ive capture cross section

i e last ic cross sect ion(totai-eiast1c)

IT-t9to2T.35>

Non elastic cross sect lonftotai-elaM ic)
Total fission cross section(sum of Mï»19to2l.38)
(n.Q) radiative capture cross section

Non elastic cross s«cjMon( totai-eis'it Ic)
Total fission cross secMo"(sufn of W:«i9to2i ,38)
(n.g) radiâtive capture cross section

-5.03920* 6
-1.13330» 7

2.00000+ B
- 1 . 6 E B 1 0 * 7

6.C200O* 6

-:.^333C* 7

-''ObB^O+ 7

2.00000* 8
t;.C2000+ 6

2.00000+ 8
0.02000* 6



<e>:averaoe log energy decrement for elastic scat.
g> : <ee>/<2e>

jula*" (list . of secondary neutrons

Energy dlst. of secondary neutron's

Elastic scattering cross section

direct (n,2n) cross section
' ' !CtiO

onti
ture cross sect Io

Tn.3nj cross Section
'n,V) to the cont

prod . ̂ rOSS Sect 10n^ ( f r c~nn M^U ' . r pnc~ t 1 pn*ï )

dist. of Photons I from neut.reactions!

I'1

Non elastic cross sectionttotai-eiastIc)
in.g) rad'-attve capture cros1; section

6.17800+ 6

I f .17800 + G

I 6.17600+ 6

Mai NO-. 7882

LCRL-5400. VOL. 15

Lao: LIVERMORE
Author : R.J.HOWEHTO
Card images : 3477

General Informat ion

Neutron cross sections

Angular aist. of secondary neutrons

Energy O-ISt. of Secondary neutrons

Photon prod.Multipl1c1t1es(from neut.react ions)

<v> :averaoe total(promot+delayed>neutrons/fission
Delayed neutrons from fisston
Prompt neutrons from fission

Resonance Informat Ion

Photon prod.cross sectlonsffrom neut.react ions)

AnQuiar dist. of Pnotons (from neut.react ions)

Energy olst. of Pnotons (from neut.react tons)

al cross section(sum of partiais)
Elastic scattering cross section
Total inelastic cross sectiontsum of MT-5ito9U
direct (n.2n) cross section
(n.Sn) cross sect ton
Total fission cross sectionlsum of MT*i9to21,38)
(n,n#) to the continuum
in.a) radiative capture cross section
(n.o) radiative capture cross section

<u> Lab!average elastic scattering cosine.
<e>:average log energy decrement for elastic scat.

: <ee>/<2e>

Elastic scattering cross section

direct (n.2n> cross section
(n,3n) cross sect Ion
Total fission cross sectiontsum of MT-I9to2i,38)
(n.n'J to the continuum

Total fission cross sect1on(sum of MT-I9to2i,38)
(n,g) radiative capture cross section
(n.g) radiative capture cross section

ast1c)

Non elastic cross sect1on(totai-elastIc)
Total fission cross sett 1on(sum of Ml-I9to2i.38)
(n.g) radiative capture cross section
(n,o) radiative capture cross section

Mon elastic cross section(totai-eiastic)
Total fission cross section(sum of MT-I9to2i,38)
(n.g) radiative capture cross section
(n.g) radiative capture cross section

5.93000+ 6
1.26000+ 7
2.00000+ 8

5.46000+ 6
5.46000+ 6

2.00000+ 8

2.00000+ 6
5.48000* 6
5.4B000+ 6

2.00000+ 6
5.48000+ 6
5.46000+ 6

95-Am-242m Jlat .No:
Data:
Ref :

îeneral

7883 Lab: LlVERMORE
Authors R.J.HOwERTON

UCRL-5400, VOL. 15 Card images: 2517

F U e Type

Informât ton

Resonance parameter data

Neutron

Energy

Photon

Photon

cross sections

dist. of secondary neutrons

prod.Muit Ipl Idt 1es( from neut .react ions)

prod.cross sections(from neut.react Ions)

Angular dist. of Photons (from neut.react ions)

Energy dlst. of Photons (from neut.react ions)

React ion Tyne

Descriptive data and Dictionary

<v> :averaoe total(Dromot+delayed)neutrons/fission

Promot neutrons from fission

Resonance 1n forma 11on

Total cross section(sum of partiels)
Mastic scattering cross section
Total inelastic cross sect ion(sum of MT"51to91)
direct (n,2n) cross section
(n,3n) cross sect Ion
Total fission r<-oss sectiontsum of MT-19to21,38)
(n,4nl cross Si Ion
(n.n1) to the co.itmuum
(n.g) radiative capture cross section

<û> Lab:average elastic scattering cosine,
<e>:average log energy decrement for elastic
<g> : <ee>/<2e>

Elastic scattering cross section

direct (n,2n) cross section
(n,?r ) cross section

<n,4n) cross section
(n,np) to the continuum

Total fission cross sect1on(sum of MT-19to2l
(n.o) raaiatwe capture cross section

Non elastic cross secMon(total-elast Ic)

Non elastic cross sectionttotal-elaMic)

Non elastic cross sectlonftotal-elast1CÏ
Total fission cross sectton(sum or WT-I9to2i
(n.ol radiative caoture cross section

scat.

38)

38)

.38)

.38)

C-value

-5.
-1.
1
-1

6

-5
-1
1
-1

1
6

1
b

1
6

53000*
12500*
92000*
81300*

38000*

53000*
12500*
92000*
61300*

920O0*
38000«

92000*
38000*

.92000*

.38000*

6
7
8
7

6

6
7
8
7

I

8

8
6



Energy d i s t . of secondary neutrons

Photon prod.ML-1 MpI ICH lesl from neut .react Ions )

a i s t . of Photons (from neut reactions)

direct (n.2n) cross sect»on
( . 3 n j cross Sect «on

.n ) to the continuum

,Q) radiat ive capture cross section

6.51000* 6

C S 1 O O t ) * 6

VOL. 15

F i l e TyDP

LaD- LiVERMGac
Autnor• R.j.HO*ERTON
Card images: «523

General Informât ion

Neutron cross sections

Angular dist. of secondary neutrons

Pnoton prod.MultID'idties(from neut.react Ions)

React ion Type

criptive data and Dictionary

-.. :average totalipromet*deiayed)neuirons/fission
Delayed neutrons from rissiun

Resonance informat Ion

Total cross section(sum of oartials)

Total Inelastic cross SGCMon(sum c* MT-5Uo9i)
ect (n,2n) cross sect ton

(n.3n) cross sect ion
Total f 1SSIon cross sectlon(sum of MT"l9to2l.38
(.anl cross section

,n') to the continuum
,0) radiative capture croîs section

Angular dist. of Pnotons (from neut.react ions)

Energy dist. of Pnotons (from neut.react ions)

Lao:average elastic scattering cosine.
:averaoe log energy decrement for elastic scat.

sec 11 on

direct (n.2n) cross section
(n,3n) cross sect Ion
iofal fission cros". sect1on(sum of MT-l9to2i.38)
(n.4nl cross sect ion
(n.n'i to the continuum

Total fission cross sect1on(sum of MT-l9to2i.38)
(n.g) radiative capture cross section

stic)

c)Non elastic cross sect1on(totai-(
Total fission cross sectiontsum of Ml-19to21,38J
(n.g) radiative capture cross section

Non elastic cross sect1on(total-eiastIc)
Total fission cross section(sum of MT-i9to2i,38)
(n.g) radiative capture cross section

-1.84240+

5.36000+

•6.37360+
•1.19010*
2.00000+
1.84210+

2.00000+ 8
5.36000+ 6

Mat.No: 78E5 Lab: LIVERMORE
Date; Author: n.J.HCWtRTQN
Rer: UCRL-5400, VOL. 15 Card Images: 2/69

General Information

Angular dist. of secondary neutrons

Energy û1st. of secondary neutrons

Photon prod.Mui11plIcitlest from neut.react Ions)

Photon prod.cross sec11ons(from neul.react Ions)

Angular dist. of Photons (from neut.react ions)

Energy dist. of Photons (from neut.react ions)

Reaction Type

Descriptive data and Dictionary

-.> :avernoe total(orompt*deiayed)neutrons/*ission
Delayed neutrons from fission
" HJt neutrons from fission

Resonance Informat ion

Total cross sect1on(sim of oartiols)

Total inelastic cros* sectiontsum of HT»5ito9i)
direct (n.2n) cross section
(n.3n) cross sect Ion
Total fission cross sect1on(sum of* MT«19to21.38)
in.n'} to the continuum
(n.g) radiative capture cross section

û Lab:average elastic scattering cosine.
<e>:av6ragQ log eneroy decrement for elast1c scat.

: <ee>/<2e>

E la Ct ion

direct (n.2n) cross section
n,3n) cross section
otal fission cross sectiontsum of MT-I9to2i.38)
(n.n') to the continuum

Total fission cross sect1on(sum of MT»i9to21.33)
(n,g) radiative capture cross section

Non elastic cross section(totai-eiasMc)

Non elastic cross section(totai-eiast1c)
Total fission cross section(sum of MT-i9to21.38)
(n.g) radiative capture cross section

Nn>n elastic cross sectionftotai-eiost icî
Total fission cross section(sum of MT-19to21.38)
(n.g) radiative capture cross section

6.97000+ 6
•1.30300* 7
2.00000+ 8

6-97000+ 6
•1.30300* 7
2.00000+ 8

2.00000+ 8
5.70000+ 6

2.C3000* 8
5.70000+ 6

2.00000+
5.70000*



I 96 Cm-243o HO: 7886
Date :
Ref: U C R L - 5 1 0 0 , VOL. 15

General Informat Ion

Resonance parameter data

Neutron cfoss sections

LaD: LIVERMORE
ÛUthor- R.J.HOwCR ION
Card images• 2928

Angular dist. of secondary neutrons

Pnoton proa.cross sections(frnm neut.react Ions)

Angular dist. of Photons {fran neut.react ions)

Descriptive data and Dictionary

: average total(prompt+delayed(neutrons/fission
Delayed neutrons from fission
Prompt neutrons from fission

Resonance Information

Total cross section(sum of part IaIs)
Elastic scat ter Ing cross section
Total Inelastic cross sect1on(sum of MT-5Uo9U
direct (n,2n) cross section
tn,3n) cross section
Total fission cross section(sum of MT»i9to2i,38)
(n.4nl cross sect Ion
jn.n'j to the continuum
(n,o) radiative capture cross section

<u> Labsaverage elastic scattering cosine.
<e>:average log energy decrement for elastic scat.
0> : <ee>/<2e>

EIa . sect Ion

direct (n,2n) cross section
(n,3n) cross sect ton
Total fission cross sectlon(sum of MT*i9to21,38)
(n.dnl C"OSS Sect1on
(n.n') to tne con11nuum

Total fission cross section(sum of MT-l9to2i.36)
(n,g) radiative capture cross section

Nan elastic cross section(toial-eiast1c}

Non elastic cross sect1on(totai-elast1c)
Total fission cross sect ion( SUT. of Mf- 19to21,30)
(n,o) radiative capture cross section

Non elastic cross section(total-elaMIc)
Total fission cross section(sum of MT-i9to2i,38)
(n.g) radiative capture cross section

-5.69000+ 6
1.26600+ 7
2.00000+ B
-l.87400+ 7

6.B0000+ 6

-5.69000+ 6
-1.26600+ 7
2.00000* 8
•1.97400+ 7

Hat.No: 7887
Date;
R f : UCRL-54Q0. VOL. 15

Lab: LlVERMORE
Author: R1J1HOV1

1ERTON
Cara images; 3227

General Informat1on

Resonance parameter data

Neutron cross sections

Angular d'st. of secondary neutrons

Energy d1$t. of secondary neutrons

Photon DrocJ.Mult Ipiici t les

React ion Type

Descriptive data and Dictionary

<v> -.average tot&UororrTJt+deiayedlneutrons/fis£ion
Delayed neutrons from fission

omut neutrons from fission

Resonance Informat Ion

Total cross section(sum of partiels)
Elastic scattering cross section
Total \ne\ast\c cross secUonlsum of MT-5Uo9i)
direct (n,2n) cross section
(n.3n) cross sect1on
Total fission cross section(sum of MT-I9to21.3S)
'n,4nl cross sect Ion
n.n') to the continuum
n.g) radiative capture cross section

<û> Lab:averaoe elastic scattering cosine.
•e>:average log energy decrement for elastic scat.

Angular o"ist. of Photons (frnm neut .react Ions)

Energy dist. of Photons (from neut.react Ions)

Elastic scattering cross section

direct (n.2n) cross section
(n.3n) cross section
Total fission cross section(sum of MT-19to2i,38)

to the continuum

-19to21.38)
(n.g) raoiatwe capture cross section

No" elastic cross sect1on(total-elastIc)

Non elastic cross section{totai-eiastIc)
Total fission cross section(sum of MT-I9to21,38)
(n.g) radiative cacture cross section

Non elastic cross section(totai-eiastic)
Total fission cross section($um Of MT-19to2l,3B)
<n,Q) radiative caDtuxe crass section

-6.80000+ 6
•1.21900+ 7
2.000DO+ 8
-1.91700+ 7

5.52000+- 6

•6.80000+ 6
•1.24900+ 7
2.00000+ 8

-1.94700+ 7

2.00000+ $
5.52000* 6

2.00000+ 8
5.52000+ 6

2.00000+ 8
5.52000* 6



lM.il.No. 7ËEL
Ortie-
Re' UCK--5400. VOL. 15

General Informat ion

Resonance parameter dat

Neutron cross sections

LaD" LIVERMORE
Author: R.J.HOwERTQN
Care- images: 3036

Angular d'st. of secondary neutrons

Energy dlst. of secondary neutrons

Pnoton orod.MuIMoI icit lest from neut .react ions)

React(on Type

Descriptive data ana Dictionary

<v> :average total(prompt+delayed)neutrons/fission
Delayed neutrons From Fission
Prompt neutrons from fission

Resonance informât ion

i(sum of part 1als)
Elastic scattering cross section
Total Inelastic cross sectionlsum of MT-5lto9l)
direct (n,2n) cross section
(n,3n> cross sect tan
Total fission cross sectionUum of MT-igto2i.38)
• • ' " cross sect Ion

he corn inuum
ive capture cross section

<u> Lab:averaoe elastic scatter
g lo d

Pooton prod.cross sect1ons(from neut.reac11 ons)

Angular dlst. of Photons (from neut,react Ions)

Energy dlst. of Photons (From naut.react Ions)

I U l O l 1 I 3 a i Ul I

ln.4n) cross
(n,n') to the
(n.g) radiât 1

Ela section

direct (n,2n) cross section
(n,3n) cross sect Ion
Total fission cross sect ion( sum of MT-I9to21,38)
' ,4n> cross sect Ion

,n') to the continuum

Total fission cross secMon(sum of MT-igto?i .38)
' .0) rad'ative capture cross section

Nor, el
Total
(n.g)

Non el
Total
(n,g)

astic cross sect ion( total-elast Ic)
fission cross section(sum of MT-i9to2i,38)
radiative capture cross section

astic cross section(total-elastIc)
fission cross sectton(sum of MT-19to21.38)
radiative capture cross section

•5.52000+ 6
•1.23200+ 7
2.00000+ B
-1.80200+ 7

-5.52000+ 6
•1.23200+ 7
2.00000+ 8
-1.80200+ 7

2.00000+ 8
6.45000+ 6

t.No : 7S89 L ab: LIVE RMORE
Date: Author: a . J .H0Ï.T.RT0N
R f : UCRL-5400, VO'.. 15 Card images: 2293

ieneral Information

Resonance parameter data

Neutron cross sections

Angular dlst. of secondary neutrons

Energy dlst. of Secondary neutron»

Photon prod.Multipi1Cities(frcm neut.react Ions)

Photon proa.cross sect1ons(from neut.react Ions)

Angular dlst. of Photons (from neut,react Ions)

Energy dlst. of Photons (from neut.react Ions)

React Ion Type

Descriptive data and Dictionary

<v> !average total(promet+delayed)neutrons/fission
Delayed neutrons from fission
Prompt neutrons from fission

Resonance Informat ion

Total cross section(sum of oartiais)
Elastic scattering cross section
Total Inelastic cross section(sum of MT-5HO91)
direct (n,2n) cross section
tn,3n) cross section
Total fission cross section(sutn of MT«i9to21.38)
'n.4n) cross section
(n.n') to the continuum
(n,o) radiative capture cross section

<G> Lab:average elastic scattering cosine.
<e>:average log energy decrement for elastic scat.
<g> : <ee>/<2e>

Elastic scattering cross section

direct (n,2n) cross section
(n,3n) cross sect Ion
Total fission cross saction(sum of MT-i9to2i.38)
n,4n) cross Sect Ion
n.n') to the continuum

Total fission cross section(sum of MT-l9to2i.38)
(n.g) radiative capture cross section

Non elastic cross sectlon(totai-eiastic)

Non elastic cross section(total-elastic)
Total fission cross section(sum of MT-19to21,38)
(n.g) radiative capture cross section

Non elastic cross section(total-eiast1c)
Total fission cross section(sum of MT-I9to21.38)
(n.g) radiative capture cross section

•6.45000+ 6
•1.19700+ 7
2.00000+ B
•1.87600+ 7

•6.45000+ 6
•1 .197QÛ1 7
2.00000+ B
•1.87600+ 7

2.00000+ 8
5.16000+ 6

2.00000+ 8
5.16000+ 6

2.00000+ 8
5.16000+ 6



96-Cm-247o JMat No: 7890
Date
R f : UCRL-5400, VOL.

Genera) Informat Ion

Resonance parameter oata

Neutron cross sections

Lab: LIVERMORE
Author: R.J.HOwERTON
Card 'mages: 3498

Annular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon prod.Multlpi idtiesffrom neut .react Ions)

Photon prod.cross sectlonstfrom neut.react ions) '

AnQu1ar d 1 s t. of Photons ( f rotti neut .react ions)

Descriptive data and Dictionary

<v> : average total(prompt+delayed!neutrons/fi
Delayed neutrons from fission
Prompt neut rons Prom f1sston

Resonance informat Ion

Total cross sect1on{sum of part IaIs)
Elastic scattering cross section

Energy dist. of Photons (from neut.reactions)

React ion Tyne

direct (n,2nl cross section
(n,3n) cross Sect ion
Total fission cross secMontsum of MTf

n,4n) cross section
n,n') to the continuum
n,g) radiative capture cross section

<û> LaD:average elastic scattering cosine.
<e>:average log energy decrement for elastic

o9i )

i.38>

Elastic scattering cross section

direct (n.2n) cross section
ln.3n) cross sect ion
Total fission cross sect1on{sum of MT*19to21
n,4ni cross section
n ,n ' 1 to the cont AnuuiTi

Non elastic

pture cross sect ion

section!total-elastic

ito2

.38)

.38)

Total fission cross section(sum of WT«19to21.
(n,g) radiative capture cross section

Non elastic cross section(totai-elastic)
Total fission cross sect1on(sum of MT-19to21,
[n.g) radiative capture cross section

•5.15000+
-1.16000+
2.00000+
170
200000 8
•1.71000+ 7

6.21000+ 6

•5.15000+ 6
•1,16000+ 7
2.00000+ B
•1.71000+ 7

Mat-No: 7B91
Date:
Re*: UCRL-5400, VOL. 15

Lab: LIVERMORE
Author: R1J1HO

1A-ERTO
Card imaoes! 2942

General Information

Resonance parameter data

Neutron cross sections

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon prod.MultiplIcIties(from neut.reactions)

Photon Drod.cross sectlonstfrom neut.react ions)

Angular cist, of Pfiotons (from neut.react ions)

Energy dist. of Photons (from neut.reactions)

Heaction Type

Descriptive data and Dictionary

<v> raverage total(promet+deiayed)neutrons/fission
Delayed neutrons frryn fission
"rompl nautrons from fission

Resonance informat ton

Total cross section(sum of partiais)
Elastic scattering cross section
Total Inelastic cross sectioMsum of MT«51to91)
direct (n,2n) cross section
(n,3n) C-O5S sect Ion
^otal fission cross sactiontsum of MT-I9to2l,3S)
n,4n) cross section
n.n'J to the continuum
n.g) radiative capture cross section

<u> Labraveraae elastic scattering cosine.
<e>:average log energy decrement for elastic scat.
<g> : <ee>/<2e>

Elastic scattering cross section

direct (n,2n) cross section

Total fission cross secMontsum of MT-l9to2l,38)
(n,4n) cross section
(n.n'j to m e continuum

Total fission cross section(sum of MT-19io21,38)
(n,g) radiative capture cross section

Non elastic crost section(totai-elast1c)

Non elastic cross section(total-elastic)
Total ftssion cross sectlon^sum of MT•19\o21138)
(n.g) radiative Capture cross section

Non elastic cross section(totai-eiastic)
Total fission cross sect1on(sum of Ml-19tO2î,36)
(n.g) radiative capture cross section

B.20000* 6
1.13600+ 7
2.00000+ 8
1.78100+ 7

4.71000+ 8

6.20000+ 6
•1.13600+ T
200000+ 8

2.00000+ 8
4.71000+ 6

2.00000+ 8
4.71000+ 6

2.00000+ 8
4.71000+ 6



Mai.No: 7892
Da t e •
Ref: UCHL-5*00. VOL

LaD- LIVERMORE
Author• R . J.HOWE PTON
Card Images : 2126

Gêner al In forma 11on

Resonance parameter oata

Neutron cross sections

Angular dlst. of secondary neutrons

Energy dlst. o' secondary neutrons

Photon prod.MuUipi icities( from naut -react ions)

Angular dlst. of Photons (from neut.reactIons)

Energy dlst. of Photons (from neut.react Ions)

React ion Type

OescripMve data and Dictionary

<v> :average total(promot+delayed)neutron5/fission
Delayed neutrons from fission
Prompt neutrons from fission

Resonance informat ion

Total cross section(sum of partiais)

Total inelastic cross section(sum of MT"5tto91)
direct (n.2n) cross section
'n,3n> cross section
ofal fission cross secMon(sum of MT-19to21,38)
n.«n> cross sect Ion
n.n') to the cont 1nuum
n.g) radiât W e capture cross section

<a>:average log energy decrement for

Elastic scattering cross section

direct (n,2n) cross section
(n,3n) cross section

Total fission cross sectiontsum of MT-i9to2l,38)
(n,g) radiative capture cross section

Non elastic cross sect1on(totai-eiastIc)
Total fission cross secMon(sum of MT»i9to21,38)
(n,g) radiative capture cross section

Non elastic cross sectionttotai-eiastic)
Total fission cross sect on(sum of Ml-I9to2i.3B)
(n.o) radiative capture cross section

-6.20000* 6
•1.17800* 7
2.OGOOO* 8
-1 .78000+ 7

•6.20000+ 6
•1 17800* 7
2.00000-» 8
•1.78000+ 7

2.00000* 8
4.97000+ 6

Mat.No: 7893
Date:
Ref: UCRL-S-IOO. VOL. 15

Lab: LIVERMORE
Author: R.J.H0WERT0N
Card Images: 4OU

^General Information

Resonance parameter data

Meutron cross sections

Angular dlst. of secondary neutrons

Energy dlst. o' secondary neutrons

Photon prod.Mu1t1plic1ties(from neut.react Ions)

Pnoton prod.cross sectlonslfrom neut.react Ions)

Angular dlst. of Photons (from neut.reactions)

Energy dlst. of Photons (from neut.react Ions)

React Ion Type

data ana Dictionary

<v> :average total(promot+delayed)neutrons/fission
OeIayed neutrons from f15sion
Prompt neutrons from fission

Resonance Information

otai cross section{$um of oartiais)
.lastic scattering cross sect ion

direct tn.2n) cross section
(n,3n) cross section
Total fission cross sect1on(sum Of MT-19to2i.38)
' ,4n) cross section

,n'J to the continuum
,g) radiative capture cross section-

<û> L»b:average elastic scattering cosine.
<e>:averago log energy decrement for elastic scat.

: <ee>/<2e>

Elastic scattering cross section

direct (n,2n) cross section
(n,3n) cross section
Total fission cross Sect1on(sum of MT-I9to21.38)
'n,4n) cross section
n.n'J to the continuum

Total fission cross sectioMsum of HT-i9to2i .38)
(n,g) radiative capture cross section

Non elastic cross section(totai-eiast1c)

Non elastic cross section(totai-eiastic)
Total fission cross section(sum of MT-19to21,3B)
(n.g) radiât W e capture cross section

Non elastic cross section(totai-eiostic)

-5.55000+ 6
-1.17600+ 7
2.COCOO* 8
-1.85900+ 7

-5.59000+ 6
-1.17800+ 7
2.00000+ B
-1.85900+ 7

2.00000+ 3
6.62000+ 6

6.62030+ 6

2.00000+ 8
6.62000+ 6



Mat.NO: 7894
D

UCRL-5400. VOL. 15

LaD: LIVERMORE
Author; R.J.HUrtERI
Card images: 1992

General Information

Resonance oarameter data

Neutron cross sections

Angular dtst. or secondary neutrons

Energy dist. or secondary neutrons

Photon prod.Mul 11pi idt ies( from neut.reactions)

Pnoton prod.cross sectlonslfrom neut.react Ions)

Angular dist. of Photons (from neut.react ions)

Energy dist. of Pnotons (from neut.react Ions)

React ton Type

Descriptive data and Dictionary

<v> : average totai(promet+delayed)neut.Mns/fission
Delayed neutrons from fission
Prompt neutrons from fission

Resonance Informat Ion

Total cross section!sum of partiais)
Elastic scattering cross section
Total Inelastic cross sect Ion (sum of MT-5Ho9i)
direct (n,2n) cross section
(n,3n) cross section
Total fission cross sect1on(sum of MT-l9to21.3B)
'n,4nl cross section
n.n') to the continuum
n.o) radiative capture cross section

<u> Lab:average elastic scattering cosine.
<e>!average log energy decrement for elastic scat.
<g> : <ee>/<2e>

Ela section

direct (n,2n) cross section
(n.3n) cross sect Ion
Total fission cross sect1on(sum of MT-I9to21,38)

4n) cross section
n' ) to the cont Inuiim

Total fission cross sect1on(sum of MT-19to21.3B)
(n,g) radiative capture cross section

Non elastic cross section(total-eiastIc)

Non elastic cross secMon(totai-eiastic)
Total fission cross sect1on(aum of MT-I9ta21,38)
(n.g) radiative capture cross section

Non elastic cross section(totai-eiastic)
Total fission cross sect1on(sum of MT"i9to2i.36)
(n,g) radiative capture cross section

6-61000+ 6
1.22100+ 7
2.00000+ B
•1.85900+ 7

5.11000+ 6

-6.61000+ 6
-1.22100+ 7
2.00000+ S
-1.85900+ 7

2.00000+ 8
5.11000+ 6

98-Cf-251g

General Information

Resonance parameter data

Neutron cross sections

/!at.No: 7895 Lab: LIVERMORE
;ate: Author; R.J.HOWERTON
IeF: UCRL-5400. VOL. 15 Cara Images: 20G7

Angular dist. of secondary neutrons

Energy CMSt. or secondary neutrons

Photon prod.MuItIpIIcitiestfrom neut.react Ions)

Photon DfOd.cross sections(from neut.react Ions)

Angular dist. of Pnotons (from neut.react tons)

Energy dist. Of Photoni (from neut.react Ions)

Reaction Type

lescMDtive data and Dictionary

.. :averaoe t ot al(prompt+delayedîneutrons/fission
delayed neutrons from fission
arompt neutrons from fission

lesonance Information

otai cross section(sum of Dartiais)
ilastic scattering cross section
Total Inelastic cross section(sum of MT-51to9i)
direct (n,2n) cross section
n,3n) cross Sect Ion
otal fission cross sect1on(sum of MT»l9to21,3B)
n.4nl cross section
n.n') to the continuum
n.o) radiative capture cross section

<u> Lab:average elastic scattering cosine.
<e»:average log energy decrement for elastic scat.
<g> : <ee>/<2e>

Elastic scattering cross section

direct (n,2n) cross section
(n,3n) cross section
Total fission cross secMon(sum of MT-isto21,38)
(n.4n) cross section
(n.n'j to the continuum

Total fission cross S«ct1on(sum of MT-19to21,38)
(n.g) radiative capture cross section

Non elastic cross section(totai-elest1c)

Non elastic cross sect1on(totai-eiasti=)
Total fission cross section(sum of MI-i9to21.38)
(n.g) radiative capture cross section

Non elastic cross section(totai-eiastic)
Total fission cross sect1on(sum of MT-19to21.38)
(n,g) radiative capture cross section

5.10000+ 6
1.17300+ 7
2.00000+ 8
•1.73200+ 7

6.17000+ C

5.10000+ 6
1.17300* 7
2.00000+ 8
1.73200+ 7

2.00000+ 6
6.17000+ 6

2.00000+ 8
6.17000+ 6

2.C0000* 8
6.17000+ 6



Mai.No: 7896
Date:
Ref : UCRL-5400, VOL. 15

File Type

G«n»r«l Inform

Resonance para^ ar data

Neutron cross sections

Lab: LIVERMORE
Author; R.J.HOVfcRTO
Card Images: 3049

Angular Gist . of secondary neutrons

Energy dist. of secondary neutrons

Energy dist. of Photons I from neut.react Ions)

Descriptive data and Dictionary

._• :average total<prompt+ae)ayed)neutrons/fission
Delayed neutrons from fihsion
Pompt neutrons from fission

Resonance Informât ion

Total cross section(sum of partials)
Elastic scattering cross section
Total Inelastic cross section(sum of MT-51to9i)
direct (n,2n) cross section
(n,3n) cross Sect Ion
Total fission cross sect1on(sum of MT-lBto2i,3B)
'~,*nj cross section

.n') to the Continuum
,g) radiâtw« capture cross section

> Lao-.avorag* elastic scattering cosine.
<e>:average log energy décrément for elastic scat.
Jg> : <ee>/<2e>

istic scattering cross section

direct <n,2n) cross section
(n,3n) cross section
Total fiss'on cross sectiontsum of MT-l9to2i,38)
ln.4nl cross sect1on
(n.n'> to the Continuum

Won elastic cross section(total-elast1c)

Total
(n.g)

ission cross sect1on(surn of HT"19to2i ,38)
adtatWe capture cross section

stic cross sectlon(total-eiastic)
1Ss * on cross sect Ion(sum of MT* tfito21v 38)
adiative capture cross section

-6.17000+ 6
•1.12800+ 7
2.00000-«- 8
•1.79000+ 7

4.79000+ 6

•6.17000+ 6
•1.12800+ 7
2.00000+ 8
-1.79000+ 7

P ISS.Prod. Mat.No:

PefV

General

7B97 L 3D : L J VE HMORE
Author• R.J.MOftT01 ON

UCRL-54C0. VOL. 15 Card Images: 123?

File Type

lnFarmatIon

Resonance parameter daia

Neut ron

Angular

Energy

Photon

Angular

Energy

cross sect ions

dist. of seconaary neutrons

dtst. of secondary neutrons

D*"Qd.MuW ^DI Icit lest from neut .react ions)

Oist. of Photons (from neut.react ions)

atst. of Photons (from neut-react Ions)

React ion Type

Descriptive data and Dictinnary

Resonance informat ion

Tct.il cross sect ion(sum of nan iais)

iotai Inelastic cross sect<on(sum of MT-5ito9M

(n.jnl cross section
(n.rv) to the continuum

<;e>:a*erage 'og energy decrement for elastic scat.

Elastic scattering cross section

direct !n.2n> cross section
(n,3nl cross sect Ion
(n.n'J to the coni tnuun»

(n.g) radiative capture cross section

Non elastic cross spction(total-elastic)

Q-Va lue

-1.53500*

8.00000+

-8.00DOO*
-1.53500*

8.00000+

8.00000*

8.00000*

7

6

6
7

6

6


