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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-5 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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ENDL-84

This library contains the Evaluated Nuclear Data Library (ENOL) of
the Lawrence Livermore National Laboratory as of 1984. The library has
been converted to the ENDF-5 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 MeV. 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. ENDF-5 format

The Lawrence Livermore National Laboratory Evaluated Nuclear Data
Library which is originally in Livermore's ENDL format, is now also
available in the ENDF-5 format. The ENDL format is more general than the
ENDF-5 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-5 format. Evaluations
which appear in the EHDL library in the ENDL format and not in the ENDF-5
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-5 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. For the ENDL-82 library
which is in "ENDL Transmittal Format" see the document IAEA-NDS-54.

ENDL-84 vs. ENDL-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: 33-As-74 and
-75, 39-Y-88 and -89, 72-Hf, 83-Bi-209, 93-Np-235, -236, and -238.

ENDF-5 Format

The ENDF-5 format is described in detail in the document IAEA-NDS-75
Rev. 1. For a quick reference to the ENDF/B format file (MF) numbers and
reaction (MT) numbers see document IAEA-NDS-IO.
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CONTENTS AND DOCUMENTATION

A documentation of the library contents and summary of evaluation is
given in

R. J. Howerton, M.G. MacGregor, Lawrence Livermore 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 2=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. Culien 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-5
format and for making this library available to the IAEA Nuclear Data
Section.
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LIST OF HATERIALS AMD HAT HUHBERS

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 EI A I MAT
NO.

SPECIFICATION

1-H -
1-H -
O-Ho —& He

2-He-3-L1-
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-NI-
28-N1-
29-Cu-
31-Ga-
33-As-
33-As-
39-Y -
39-Y -
40-Zr-
4 1-ND-
42-MO-

1
3
O
4
6
7
7

10
1 1
12
14
16
19
23
0

27
0

31
32
0
0
0
0
0

51
0

55
0

59
0

58
0
0

74
75
88
89
0

93
0

47-AQ-107
47-Ag-109
46-Cd-
50-Sn-
56-Ba-
63-Eu-
61-Gd-

0
0

138
0
0

7801
7803
pondI OU**

78057806
7807
7808
7810
7811
7812
7813
7814
7815
7816
7817
7819
7820
7821
7822
7823
7824
7825
7826
7828
7829
7830
7331
7832
7e35
7836
7837
7836
7840
8301
e302
8303
8304
7641
7843
7344
7845
7846
78"7
7850
7851
7852
7853

Jeutron cross sections only

vleutron cross sections only

Neutron cross se-tions only

Z El A I

67-HO-165
72-Hf- 0
73-Ta-181
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 -2?&
92-U -240
93-ND-235
93-ND-236
93-ND-237
93-ND-238
94-PU-238
94-PU-239
94-PU-240
94-PU-24 1
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
F1s?.Prod

MAT I
NO. I

7854
8305
7855
7856
7858
7859
7860
7861
7662
8306
7863
7e64
7e65
7866
7367
7868
7B69
7670
7E71
7572
7873
8307
8308
7874
8309
7875
7876
7877
7E7B
7850
7881
7882
7883
7Se4
7885
7886
7837
7883
7889
7390
7891
7892
7393
7894
7895
7895
7897

Î-HJ

Notes: For l-H-2 and 4-Be-9 see the earlier library ENDL-82.

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

37-CO- 590 Mai.No:
Date:
ROf:

7B35

UCRL-SI )0, VOL.

F 1 Ip

15

T Vl 1B

L.IB: LIVEHMOBE
Author: R, J.IKlWCniON
Card Imagos: 4713

React ion ivcio Q-Value
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.-H-

2-1«-

30

30

4g

Mat.No: 7801 Lab: LIVERMORE
Date: Author: R.J-HOh1ERTON
Ref: UCRL-5400, VOL. 15 Card Images: 383

F H n TVMfl

General Information

Resonance parameter data

Neutron cross sections

i

Angular dist. of secondary neutrons

Photon prod.Mu1t1p11c1ties(from neut.react Ions)

Angular d'<st. of Photons (from neut.react ions)

Energy dist. of Photons {from neut.reactions)

Mat.No: 7803 Lab: LIVERMORE
Date: Author: R.J.HOWERTON
Réf. UCRL-S400. VOL. 15 Card Images: 383

File Type

General Information

Resonance parameter data

Neutron cross sections

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Mat.ND: 7Ô04 Lab: LIVERMORE
Date: Author: R.J.HOWERTON
Ref: UCRL-5400, VOL. 15 Card Images: 319

File Type

General Informat Ion

Resonance oarameter data

Angular dist. of secondary neutrons

Photon prod.Mult IpIIcIt1CS(from neut.react Ions)

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

Energy dis», of Photons (from neut.react Ions)

Mat.No: 7605 LaD: LtVERMQRE
Gate: Author: R.J.HOWERTON
Ref: UCRL-54Q0, VOL. 15 Card images: 350

File Type

Resonance parameter data

Neutron cross sections

Angular dist. of secondary neutrons

Reft- t Inn TVH<*

Descriptive data and Dictionary

Resonance Informat Ion

Total cross s»ct1on(sum of partiels)

<Û> Lab:average elastic scattering cosine.

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

riastic scattering cross section

(n.g) radiative capture cross section

(n.g) radiative capture cross section

Reaction Type

Descriptive data and Dictionary

Total cross section(sum of partlals)
Elastic scattering cross section
direct (n.2n) cross section

<û> Lab:«verage elastic scattering cosine.
<e>:averagg log energy decrement for elastic scat.
<g> : <ee>/<2e>

direct (n,2n) cross section

direct (n.Sn) cross section

React ion Type

Descriptive data and Dictionary

Elastic scattering cross section
n.g) radiative capture cross section
n.p) cross sect Ion
n,d) cross section

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

(n.g) radiative capture cross section

Reaction Type

Total cross sect1on[sum of part IaIs)

<us Lab:averaae elastic scattering cosine.
ce>:a«erage log energy decrement for elastic scat.
<g> : <ee>/<3e>

Elastic scattering cross section

U Vn lu»

2.22470«

2.22470«

2.22470+

2.22470+

Q-Va lue

-6.26000«

-6.26000+

-6.26000+

0-value

2.05780«
7.60000»

-3.27000«

2.05780»

2.05760«

2.05780«

Q-Ualue

6

e
6

6

6

6

6

7
5
6

7

7

7

Mat.Na: 7837 t a b : LlVERVtIRC
Date: Author: R. J . MOWT" RI ON
Pef: UCRi--5400. VOL. '5 Card lmagt*? : ""f>0
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Mat.No; 7806 Lab: LIVERWOnE
Date- ADtnor : R.J.HOWERTON
Ref: UCRL-5100. VOL. 15 Card images: 8GÔ

File Tvne

General Information

Resonance parameter data

Neutron cross sections

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Pnoton orod.MultiRiicities(frcm neut.react ions)

Angular <3ist. of Pnoton s (from neut .react Ions)

Energy <ltst. of Photons (from neut .react Ions)

React Ion Type

Resonance informat ion

Total cross sect1on(sum of partiels)
Elastic scattering cross section
Total inelastic cross sect1on(sum of MT»S1to91)
direct (n,2n) cross section
(n.n'd) cross section
2.16000* 6 Ev (n.n') Level

n.D) cross sect Ion
n,t> cross section

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

Elastic scattering cross section
(n.n'dï cross section
2.18000* G Ev (n.n') Level

direct (n,2n) cross section
(n.n'd) cross sect ion

(n.g) radiative capture cross section

O-Value

-2.18000* 6
-3.69800* 6
-1.46000* 6
-2.18000* 6
7.26000* 6
-2.73000* 6
4.79000« 6

-1.46000* 6
-2. 18000+ 6

-3.69800+ 6
-1.40000* 6

7.26000+ 6

7.Î6000* 6

7.26000* 6

Mat.No: 7807 Lab: LIVERMORE
Date: Author; R.J.HOWfRTON
Ref: UCRL-5400. VOL. 15 Caro Images: 602

F H e Type

General Informat Ion

Resonance parameter data

Neutron cross sections

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Pnoton prod.MuItiplidties(from neut.react ions)

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

Energy QlSt. of Ptiotons (from nout .react Ions)

Reaction Type

Descriptive data and Dictionary

Resonance Informat Ion

Total cross sect1on(sum of pariiais)
Elastic scattering cross section
Total inelastic cross SPCI ion(sutn of MT-5Ho9i)
(Jlrnct (n,2n) cross section
(n.n"t) cross sect ion
4.77400* 5 Ev (O.n') Level
(n.g) radiative capture cross section

<e-» .average log energy decrement for elastic scat.
<g> ; <ee>/<2e>

tn.n* t) cross sect Ion
1.77400« 5 Ev (n.n'j Level

direct (n.2n) cross section
tn.n't) cross sect Ion

4.77400+ 5 Ev (n.n'f Level

4.77100+ 5 Ev (n.n-) Level

4.77400* 5 Ev (n.n') Level

Q-Va lue

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

-2.47000« 6
-4.77400+ 5

-7.26000» 6
-2.47000+ 6

-4.77400+ 5

-4.77400* 5
2.03000+ 6

-4.77400+ S
2.03000* 6

33-JS- 7<g lMal.Uo: 8301



4-Be- 7g WaI .fJo: 7808
Date !
Ref; UCRL-5400. VOL. 15

File Tyne

General Informât Ion

Resonance parameter data

Neutron cross sections

LnD:
Author:
Card IIT

Angular dist. of secondary neutrons

LIVERWORC
R.J.HOWERION

ages: 273

React 1cm Tyiio

Descriptive data and Dictionary

Resonance Informat1on

Total cross sect 1on(sifm of partial*)
Elastic scattering cross section
(n.p) cross section
(n.a) cross sect(on

<u> Labiaverage elastic scattering cosine.
<e>!average log energy decrement for elastic scat.
<0> : <ea>/<2e>

Elastic scattering cross section

O-va lue

1.65000+ 6
7.69920+ 7

S-B - 10g Ma t.No; 7810
Date:
Ref: UCRL-5400. VOL.

General Information

Resonance parameter data

Neutron cross sections

Lab: LIVÊRMQRE
flutnor: R.J.HOWERTO
Card images: 969

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon prod.Mult I p M c M les( from neut .react Ions )

Anqjlar cist. of Photons ( from neut.react Ions)

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

React ion Type

Descriptive data and Dictionary

Resonance informat ion

Total cross section(sum of partials)
Elastic scattering cross section
Total inelastic cross sectionfsum of MT-5ito9i)
direct (n.2n) cross section
(n.n'd2a> cross sec M o n
7.17000» 5
1.74000« 6
2.15100* 6
3.59000» 6
ln,n') to

Ev
Ev
Ev
Ev
ne

jn.n;
in ,n'
(n.n'
(n.n'

Level
Level
Level
Level

cont Inuum
(n.g) radiative capture cross section

<U> Lùbtaveraoe e las t ic scat ter ing cosine.
<e>:average log energy decrement for e las t i c scat .

: <ee> /O>

Elastic scattering cross section
7,17000* 5 Ev (n,n') Level
1.74000* 6 Ev (n.n'J Level

.. 6 Ev in.n') Level
3.59000+ 6 Ev (n.n') Level

direct (n,2n) cross section
n.n'd2a) cross section
n.n') to the continuum

7.17000* 5 Ev (n.n') Level
1.74000* 6 Ev In.n') Level
2.15400* 6 Ev (n.n'J Level
3.59000* 6 Ev (n.n1) Level

IO t hf} con 11 r.uum
(n
In

7.

2.
3.

V

.a) cross section

WOOO

15-100
59000
.n' )

• 5
• 6
• 6
» 6
to

Ev
Ev
Ev
Ev
ne

(n.n'
( n.n '
(n.n;

cont 1

Level
Level
Level
Level

HJ un i

n.al -'•oss sect ion

7. 17000* 5 Ev (n.n') Level
1.74Q00* 6 Ev (n.n'J Level
2.15400+ 6 Ev (n.n'i Level
3.59000+ 6 Ev (n.n') Level
(n,n-) to the continuum
(n.ol radiâtIve capture cross sect inn

I in.a) cross sect ion

7.17000+ 5
•0.15600+ 6
-6.02000+ 6
•7. 17000+ 5
•1.74000+ 6
•2.15400+ 6
-3.59000+ G

1. 14500+ 7
2.60000+ 6
3.30000+ S

7.17000+ 5
•1.74000+ G
2.15400+ 6

•3.59000+ 6

•8.15600+ 6
•6.02000+ 6

•7.17000+ 5
•1.74000+ 6
•2.15400* 6
•3.59000* 6

1. 14500+ 7
2.60000+ 6

-7.17000* 5
•1.74000+ 6
-2.15400+ 6
-3.59000* 6

-7.17000+ 5
• ] . 74000+ 6
•2.15400+ 6
•3.59000+ 6

1 .14500+ 7
2.30000+ G



5-B - 110 Mat.No: 7811
Date:
fief: UCKL-5-100. VOL. 15

Goneral Informat ton

Resonance» parameter data

Neutron cross sections

AutHnr: R.J.
Car r) Images :

React ton Type

Do«;rrlptlvo data «nd Old lnnary

Informal Ion

Total cross sect lon( sum of paMiais)
Elastic scattering cross section

l as c c s s sect inn(sum Of MT-51to91)
direct (n Vn) cross section
2 U t 6 Ev (n.n'J Level
4.46000+ 6 Ev (n.n') Level
.03000+ 6 Ev (n.n*) Level
n,n'I to the continuum
n,g) radiative capture cross section
n.p) cross sect Ion
n.t) cross sect ion

) i

AnQUlar dist. of Secondary neutrons

Energy aist. of secondary neutrons

Photon prod.MulttDHcUieslfrom neu

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

.t) c o s s sect o
n.a) cross section

u> Lab = average elastic scattering cosme.
<e>:averaga loo energy decrement for elastic scat.
<g> : <ee>/<2e>

Elastic scattering cross section
2. 14000* 6 Ev (n.n') Level
4.46000+ 6 Ev (n.n'l Level
5.03000* 6 Ev (n.n') Level

direct (n,2n) cross sect1on
(n.n') to the continuum

>ct (n,2n) cross sect ton
2.14000* 6 Ev (n.n') Level
4.46000* 6 Ev (n.n'i Level
5.03000* 6 Ev <n,n') Level
(n.n') to the continuum

in.o( radiative capture cross sectionn.p) cross sect ion
n.a) cross sect Ion

direct (n,2n) cross section
2.14000+ 6 Ev (n.n'l Level
4.46000* 6 Ev (n.n'l Level
5.03000+ 6 Ev (n.n') Level

T ) to the contInuum
ï radiative capture cross section

n.p) cross sect ion
n.a) cross sect Ion

direct (n,2n) cross section
2.14000* 6 Ev (n.n') Level
4.46000+ 6 Ev (n.n') Level
5.03000+ 6 Ev (n.n'J Level
(n.n') to the continuum

n.Q
'iPÏ-.cross sect ton

n.a) cross sect ion

•2.11000+ 6
•1. MGOU* 7
•2.10000« 6
•4.46000» 6
-5.03000* 6

S.37000* 6
•1.07200* 7
•9.56000* 6
-6.64000« 6

-2.14000» 6
-4.46000* 6
-5.03000« 6

-1.14600* 7

-1 14600+ 7
-2.14000* 6
-4.46000* 6
-5.03000* 6
3.37000* 6

-1.07200+ 7
-6.64000* 6

-1 . 14600« 7
-2.14000» 6
-4.46000+ 6
-5.03000+ 6
3.37000+ 6

-1.07200+ 7
-6.64000+ 6
-1.14600+ 7
-2.14000+ 6
-4.46000« 6
-5.03000« 6
3.37000« 6

-1.07200« 7
j-6.64000« 6

Mai.No: 7812
Date:
Ref: UCRL-5400. VOL. 15

General Informa t ' on

Resonance parameter data

Neutron cross sections

Lab: LIVERMORE
Author: ft. J . HOWERlQN
Card Images: 752

Resonance Informat ion

ota i cross sectton(sum of p a r t i a i s )

Total Ine last ic cross section(sum of MT-5i to9U
.n'3a) cross sect Ion

4.43000+ 6 Ev n .n ' Level
.65000+ 6 Ev n .n ' Level

9.63000+ 6 Ev n .n ' Level
1.01000+ 7 Ev n.n" Le^eI
1.O04CO* 7 Ev n,n* Level
1.l82fO* 7 Ev n .n ' Level
n.O/ rad ia t i ve capture cross sect ion
n,D> cross sect ion
n.cn cross sect ion
n.a) cross sect ion

û> LAb:averane e l a s t i c sca t te r ing cosine.
<*••* :avera«o log energy docpnmnt for i>l.ist1c scat .

dnflular d i s t - o f secondary neutrons

Enprgy d i s t . o f secondary neutrons

Photon p rod .Mo l t lo i Ic I t1es( f rom neut.react Ions)

Photon prod.cross

Angular d I 5 t . of

d ' s t . of Phoions (from neut . react Ions )

React ion lype

Elastic scat ter ing cross sect-on
4.43000* 6 E'
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 '3a) cross sect1on

.0) rad ia t i ve capture cross sect ion
,P) cross sec 11on

In.d) Cross Sect ton

(n.g) r,vMat IVP capli
' .0) Cross sect inn

.d) cross sect ion

(n.u) cross snct Ion
in .d) cross SfCt ion

4.43000+ 6
•7.36000+ 6
4.4.4000+ 6
7.65000+ 6
9.63000+ 6
-1 01000+ 7
•1.08400* 7
1. 18200+ 7
4,g4600* 6

-1.25800* 7
1 .37200* 7

•5.70000* 6

4.43000'
7.65000'
9 63000'
•1 .01000'
•1 .0341)0'
-1 . 182UIi'

-7.36000* 6

1 .25bOO*
•1 .37200 +

4 .94600 +
•1.256U0+
•1 .3/200 +

fl 94600+
-1 25000«
- 1 37200*

40-Zr- OQ Mat.No:
Date:
Ref: UCRL-5400. VOL. 15

L at": LlVERWORt
Author: n.J.HOWriUON
Card Images : 2271



Mai.No: /813
t e :

Ref: UCRL-5400. VOL. 15

Neutron cross sections

LlVERMORt
n. J.HOKI .TT

G

Angular dtst. of secondary neutrons

energy dist. of secondary neutrons

Photon DroO.MuH IpI ICit 1es( from neut.react tons)

Enercy olst. of Photons (from neut.react ions)

React ton Tvp

Jescriptive data and Dictionary

tesonance Information

otal cross sect1on(sum of oa~«ials)
1 as I Ic scat t ermo cross sec t ion
otal inelastic cross sect ton(sum o? UT-5UO9!)
' feel (n,2n) cross section
.n*p) cross section

.31300+ 6 Ev (n.n'

.91500+ 6 Ev i n.n'

.91300+ 6 Ev

.10600+ 6 E

.69100+ 6 Ev

.83400+ 6 E

.1980Ot 6 Ev i

.11400+ 6 Ev I

.03BOO+ E Ev

.90600+ 6 E

n.n'

Levei
Level
Level
Level
Level
level
Level
Level
Level
Level

n.g) rad ia t ive caoture cross sect ion

:u> Labiaverage e las t i c scat ter ing cosine.
:e>:average log energy decrement for e las t i c scat.

<g> : <ee>/<2e>
5.46840+ 6 Ev (n.p) Level
6.09800+ 6 Ev (n.p) Level
6.53000+ 6 Ev In.D) Level
0.71140+ 6 Ev (n.p) Level
(n.D) continuum excited s tata
6.41700+ 6 Ev (n.d) Level
9.01000+ 6 Ev (n .d j Lovol
9.23580+ 6 Ev (n.d) Level
n.d) continuum excited state

8.45S00» 6 Ev (n . t ) Level
( n . t ) continuum excited state
2.28270+ 6 Ev (n.a Level
4.60270+ 6 Ev n.a Level
5.17670* 6 Ev i n.a Level
.,90070+ 6 Ev I n.a Level
6,95070+ 6 Ev I n.a Level
7.45370+ 6 Ev i n.a Level
8.15370+ 6 Ev (n.a Level
6.72370+ 6 Ev m.a Level
9.08270+ 6 Ev m.a Level
9.34210+ 5 Ev n.a Level
(n.a) continuum

Elast ic scat ter ing cross sect ion
31300+ 6 £•
94600+ G Ev
91300+ 6 Ev
10600+ 6 Ev
69100+ 6 Ev
83400« 6 Ev
19800+ 6 Ev
44400+ 6 E
02800+ 6 E

6

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

Level
Level
Level
Level
Level
Level
Level
Level
Le,el

7.96600« 6 Ev

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

(n,Q) radiative capture cross section

(n.o) radial«ve capture cross section

Non el
(n.g)

e l as t i c )
ct ion

2.3-.?00» 6
1.C5500+ 7
7.55000+ 6
2.31300+ 6
3.9'.5CO+ 6
4.91300+ 6
5.10600+ 6
5.691C0+ 6
5.83400+ 6
6.19800+ 6
•6.44400+ 6
•7.02600» 6
•7.96600+ 6
1.0B3C0» 7

5.16840+ 6
6.09600* 6
6.53000+ 6
6.71140+ 6
6.26000+ 5
8-41200+ 6
9.01000+ 6
9.23580* 6
•5.32600+ 6
8.45500+ 6
•4.01600» 6
2.28270» 6
•4,60270+ 6
•5.17670» 6
•6.90070» 6
•6.95070+ 6
•7.45370+ 6
•8.15370+ 6
•8.72370* 6
•9.08270* 6
•9.34210* 5
•1.58000* 5

•2.31300» 6
•3.94500» 6
•4.91300» 6
•5.10600» 6
•5.69100» 6
•5.834C0» 6
6.19800» 6
6.44400» 6
7.02800« 6
•7.96600» 6

1.08300* 7

1.08300+ 7

1.06300+ 7

B-O - 16g Mat.No: 7B14 Lab: LIVERÏ.'ORC
Date: Aulnor: R.J.HO.CRTON

j°neral Informât Ion Descriptive data and Dictionary

Meutron cross sections
Elastic scattering cross SPCt'o
Total lneiasttc cros^ *ecMon(s

reel (n.2n) cross section
.n'a) cross section
,n'p) cross section
10000* 6 Ev o.n' Level

7.00000* 6 Ev n.n- Level
8-83000* 6 Ev n.n1 Le-.el
1. 11000+ 7 Ev n.n' Level

n") Io the continuum
d) cross sect ion

AnQUlar dist. of secondary neut

Energy c j is t . of secondary neutrons

O-st. of Pncton-s (frrm neut .rpflri 1,ins)

: <ee>/<2e>
(n.oO) oround state

2.21500»
2.210C0»
2 .21000*

C Ev
G Ev
6 Fv

6 Ev
6 E^
6 Ev

state
In.a) Level
(n.aj Level
(n.a) Level

i s i i c s c a t t e r i n g crnss s ° C t i o n
G.10000' G E^ t n . n * ) Leve l
7.CUiKiO* 6 Ev ( ' - .n" ) Levol
fl.880.JO» 6 Cv { n . n 1 Level
1 .11000* 7 Ev ( M . n ' ) Lf ivel

d i r e c t ( n , ?n ) c ross

p last IC crnss Ser f i

t In

1.5C/UU* J
7.IfOCO* 6

• i 7 ' ;' o o * 7
6. ODOC* &
7.0&COC* &

•B.E?'""J* 6
• I . I 1LJO* 7

-9.890C0* 6

s . f J
n,r i

2 . 2 5
2 . ? 1

r.2i

C.10
7.0-
3.Ri1

1 . " l

1 . r ' r

7 '

i' :• o •
•"00*

^ 0 0 *

Î.C0 +

500 +

000 +

: O L "

000 +

' D T
'."•. J •

6
i}
6
6
6
6
6

6
6
6
7

7
0



Mat .No: 7815 Lai): LlVERMODE
Date; Au t nor : R. J . UOVtE Il 1 ON
ReF: UCRL-5400. VOL. 15 Cara Imaaes : 3-196

F i l e Type

CPMeTAt Informat ton

Resonance parameter data

Neutron cross sections

Energy d i s t . of secondary neutrons

Photon prod.MuIt Ip l ic i t lest from neut.react Ions)

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

React ion Type

Onsrr t|it 1 ve data and Dictionary

Resonance Informat loti

Total cross sect1on(sum of part fais)
: last 1c scattering cross section
Total inelastic cross sectiontsum of MT-5H091)

(11.n'a) cross soctinn
(n.n'D) cross section
t . 10000« 5 Ev
I.97000* 5 Cv
1.41700+ 6 Ev
1.45600+ 6 Ev
1.55400+ 6 Ev
2.78000* 6 Ev
3.90700+ 6 Ev
3.99800+ 6 Ev
4.03200+ 6 Ev
4.37800+ 6 Ev
4.55500+ 6 Ev
4.55700+ 6 Ev
4.64800+ 6 Ev
4.68300+ 6 Ev
5.10600* 6 Ev
5.34000+ 6 Ev
5.42800+ 6 Ev

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

n.n'
n.n*

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

5.46400+ 6 Ev (n,n '

Lovti 1

Level
Levoi
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level

5.49900+ 6 Ev In.n' Level
5.54000+ 6 Ev (n.n'J Level
5.63000+ 6 Ev (n.n ') Level
n,n") to the continuum

1 n.g
m.D
n, d

(n,t
n .a

radiative capture cross section
cross sect Ion
cross sect ion
cross sect ion
cross Sect Ion

<e>;average log energy decrement for elast ic scat.

E last Ic scat ter ̂ **** **#.̂ re Âr~14 ̂ *r\
\. 10000+ 5 Ev
1.97000+ 5 Ev
1.4 7700+ 6 Ev
1 .45800+ 6 Ev
1 .55400+ 6 Ev
2.76000+ 6 tv
3.90700+ 6 Ev
3.99800* 6 Ev
4.03200» 6 Ev
4.37800+ 6 Ev

4.55700* 6 Ev
4.64000» 6 Ev
4.68300» 6 Ev
5. 10000» 6 Ev
5.34000+ 6 t-•
5.42800+ G ?v
5.46400* 6 Ev
5.49900+ 6 Ev
5.54000* 6 Ev
5.63000* 6 Ev

n.n'l Level
n.n') Level
n.n-\ Level
n.n') Level
n.n'
n.n*
n.n'
n.n'
n.n*
n.n'
p.n'

Level
Level
Level
Level
Level
Level

n.n ' l Lovoi
n.n' Levol
n.n'
n ,n '
n,n'
n.n'

n.n'
n.n'

Level
Level
»_eve 1
L e v e l
L e v e l
L e v e l
Leve l

d i rect (n.2n) cross section
(n.n ' a) cross sect 1o>»
tn.n 'p) cross sect Ion
(n .n ' ) to the continuum

(n.g) rad ia t i ve capture cros<; section

Non e las t i c cross sect 1on( t o t a i - e U s t Ic)
(n,o) rad ia t ive capture cross section

Non e las t i c cross sec t1on( to ta l -e las i Ic )
(n.g) radiât Ive capture cross section

O-Value

1.10000+ 5
1.01310+ 7
4.67000+ 6

I '. IU000* 5
1.9/000+ S
1 .41700+ 6
1.45800+ 6

-1.55400+ 6
3.76000+ C
3.90700+ 6

-3.99600+ 6
-4.03200+ 6
4.37800+ 6

-4.55500+ 6
-4.55700+ 6
-4.64600+ €
-4.68300+ 6
-5-10600+ 6
-5.34000* 6
-5.42800+ 6
-5.46400+ 6
-5.49900+ 6
-5.54000+ 6
-5.63000+ 6

6.60000+ 6
-4.03600+ €
-5.76800+ 6
-7.55700+ 6
M.S2300* 6

-1.10000+ 5
- l .97000+ 5
-1 .41700+ 6
-1.45800+ 6
-1.55400+ 6
-2.78000+ 6
-3.90700+ 6
3.99600+ 6

-4.03200+ 6
-4.37600+ 6
-4.55500+ 6
-4.55700+ 6
-4.61800+ 6
-4.G8300* 6
-5. 10600+ 6
-5.34000+ 6
-5.42800+ 6
-5.46400+ 6
-5,49900+ 6
-5.54000+ 6
-5-63000+ 6

-1.04310+ 7
-4.67800+ 6
-7.99300+ 6

6.60000+ 6

6.60000+ 6

6.60000+ 6

47-Ag-i09g Mat-Ho: 7846
(MtG:
R«f: UCRL-5400. VOL. 15

L IVE RMf)IE
w - R. J. I <0l\t R T OH
Imagps : 2 iG.1



V -it. tio: 7B'.6
(MtC*:
Hnf : UrRL-M(IO, UDl.. IS

era l Informât ton

Resonance Darametor data

Neutron cross sections

Lab: LIVERwnne
Author: R. J.HOWT.RTON
r i i ?nnfl

Angular dist. of secondary neutrons

Energy (31st. of secondary neutrons

Pnoton oroo.MuItlpiidties(from neut,react ions)

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

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

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

Descriptive data and Dictionary

Resonance information

Total cross section(sum of partials)
E I Q S U C scattering cross sec 1 ion
Total inelastic cross section<sum of MT*5ito9t)
direct (n,2n) cross section
n.n'a) cross section
\n,n'p) cross section
1.39200* S Ev In.n'ï Level
n,n') to the continuum
n,g) radiative capture cross section
n,p) cross section
n.a) cross sect ion

<tî> Lab:averaQB elastic scattering cosine.
<o>:average loo energy decrement for elastic scat•

: <ee>/<2e>

Elastic scattering cross section
1.39200* 5 Ev (n,n*) Level

direct (n.Jn) cross section
'n.n'a) cross section
n.n'p) cross section
n.n'ï to the continuum

(n,g) radiative capture cross section

elast*c cross section(totai-etast1c)

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

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

•4.39200* 5
•1.21310+ 7
-1.01900+ 7
•8.79400+ 6
-4.39200* 5

6.97000+ 6
-3.59700* 6
-3.00000* 6

-4.39200+ 5

-1.24340+ 7
-1.04980* 7
-8.79400+ 6

6.97000+ 6

0.97000+ 6

Mat.No: 7817
Date:
Ref: UCRL-5400, VOL. 15

General Informat Ion

Resonance parameter data

Neutron cross sect tons

LaB: LIVERMORE
Author: R.j.HOWERTON
Card Images: 1294

Angular dist. of secondary neutrons

Energy ,

Photon Drod.MJH JpI lcit 1es( From nnut .react Ions)

Pnoton proa.cross sections(from neut.react ions)

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

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

Descriptive data and Dictionary

Resonance informal Ion

Total cross sect ion(sum of parMals)
Elastic scattering cross section
Total Inelastic cross sect1on(sum of MT-5lto9t)
direct (n,2n) cross section
1.37000+ 6 Ev (n.n') Level
1.61000* 6 Ev (n .n ' ) Levol
1.83000+ 6 Ev (n.n1) Level
n.n') to the continuum
n,g) radIa11ve capture cross sect1on
n.p) cross Sect Ion
n.a) cross section

raverago log energy dec"e*i>ent for e las t ic scat-

E last Ic scat teMng cross sect Ion
1.37000+ 6 Ev (n.n-) Level
'.61000* 6 Ev (n.n 'J Level
1.83000+ 6 Ev i n , n ' ) Level

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

(n,gj rad ia t ive capture cross section

Non e las t ic cross sect1on( tnta l -e iast Ic)

on e a s t 1
(n.g) r.idi

Non e las t ic cross sect ion( to ta1-e iast i
(n.g) rad ia t ive capture cross section

•1.37000+ 6
7.32400« 6

•1.37000+ 6
•1.61000+ 6
•1.63000+ 6

9.09?00* 6
•3.02000+ C
•2.55000+ 6

1.37000+ 6
1.61000+ 6
1.630C0* 6

•7.32400+ 6

9.09200+ 6

9.09200+ 6

9.09200* G

56-Ba-138g Mat.No: 7851
Date:
Ref: UCRL-5400. VOl.,

Lftti: LIVERMOfiC
Author: R.J.H0WK10N
Card 1magP5: 1025



13-AI- 27o

14-S1- OJ

Mat.NO: 7819 Lab: LIVERMUnC
Dat(»- Author; O.J.HOWtHTON
fief: UCRL-5400. VOL. 15 C.ird Images: 3lj49

Fi le Type

îentjrai Informat 1on

» « n n . , C T p»r™. , . r M t .

Angular o"*St. of secondary neutrons

Energy d1st. of secondary neutrons

Photon prod.MuIttpllet11es(From neut.react tons)

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

Energy d * S t • of Phot on s ( f rcni neut .react 1 on s )

Kat.No: 7820 Lab: LlVERMOREDate: Author: R.J.HOiVERTDM
Ref; UCRL-5400, VOL. 15 Card Images: 1990

F i le Type

fïfîneral Informat 1on

Resonance parqueter data

•

Angular dist • of Secondary nçulrons

Energy d.st. of secondary neutrons

Photon orod.Mult ipHc i t 1es( frrwn nout .react ions)

ReaCt Ion TyDR

Iln<;nnfiiirn Informai Ion

LMsltc siallet Ing ci uss tedium
Total Inelastic cross sect lontsum of MT-SHO91)
direct (n,2n) cross section
In.n'p) cross section
8.43000« 5 Ev
1.01300* 6 Ev
2.21000« 6 Ev
2.73200* 6 Ev
2.98000+ 6 Ev
3.00100* 6 Ev
3.67800« 6 Ev
3.95600« 6 Ev
4.05500* 6 Ev

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

4.40900* 6 Ev n,n'
4.50800* 6 Ev jn.n '
4.58000* 6 Ev In.n '
4.81100* 6 Ev (n.n'

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

n.n') to tne continuum
n.a
n.p

< n.d
n. t
n.a

radiative capture cross section
cross section
cross section
cross sect Ion
cross section

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

Elastic scattering cross section
8.43000+ 5 Ev (n.n' Level
1.01300+ 6 Ev (n.n'
2.21000+ 6 Ev
2.73200+ 6 Ev
2.98000+ 6 Ev
3.00100+ 6 Ev
3.67800+ 6 Ev
3.95000* 6 Ev
4.05500+ 6 Ev
4.40900+ 6 Ev
4.50800+ 6 Ev
4.56000+ 6 Ev
4.81100+ 6 Ev

n.n'
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' Level

(n.n') to the continuum

(n.g) radiative capture cross section

ReactiO" Type

Resonance Informât ton

Elastic scattering crocs sect Inn
lolal inelastic cross sect1on(sum of MT-51to91)

(n.n'o) cross section
1.27300* 6 Ev (n.n'1 Level
1.77870+ 6 Fv (n.n') Level

in* o
(n!tj
(n.a

cross section
cross SfCt Ion
cross sect ion

<€•-' : a ver ago log energy dcerenfnt for elastic scat.
<g> : <ee>/<2e>

1.2/300+ G Cv (n.n'1 level
1.778/0+ 6 Ev (u.n' j Level

(n.n'o) cross section
(n.n') to the continuum

Mon elastic cross sect ion( total-*»las; Ic)

Q-Va lue

-8.43000* S
-1.30570* 7
-8.27100* 6
-8.43000* 5
-1.01300* 6
-2.21000* 6
-2.73200+ 6
-2.98000+ 6
-3.00100+ 6
-3.67800+ 6
-3.95600+ 6
-4.05500+ 6
-4,40900+ 6
-4.50800« 6
-4.58000+ 6
-4.81100+ 6

7.73000+ 6
-1.82780+ 6
-6.04600+ 6
-1.08840+ 7
-3.13160+ 6

-8.43000+ 6
-1.01300+ 6
-2.21000+ 6
-2.73200+ 6
-2.98000+ 6
-3.00100« 6
-3.67800+ 6
-3.95600+ 6
-4.05500+ 6
-4.40900+ 6
-4.50800+ 6
-4.58000+ 6
-4.81100» 6

-1.30570+ 7
-8.27100* 6

7.73000+ 6

7.73000* 6

7.73000* 6

0-value

-1.27300* 6
-8.17.100* 6
-1.15B6C* 7
-1.27300* 6
-1.77870* 6

8.47400* 6
-2.80000* 6
-9.3G5-J0* 6
-2.G5'.00* 6

-1.273^0* 6
-1.77ç;o« 6

-9.47400+ 6
-1.15600* 7

8.47400* 6

8.A7400* 6

8.47400+ 6



Mat.No: 7821
Date:
Ref: UCRL-5400. VOL. 15

General Informât ton

Resonance parameter data

Neutron cross sections

Angular d ist . of secondary neutrons

Energy dlst . of secondary neutrons

Pnoton prod.tfluit IpI IcIt 1es( from neut.react Ions)
Photon Drod.cross sect1ons(from neut.react Ions)
Angular d is t . of Photons (from neut.react Ions)

Energy d is t . of Pnotons {from neut.reactIons)

Lab: LIVEflMOflr
flutlior: R . J . HOiVC H TON
CarO images: 871

React Ion Typo

Descriptive cata ana otcttonary

onance informat ion

Total cross section(sum of partiels)
tlasMC scattering cross section

direct (n,2nj cross section
n.n'p) cross section
n.n') to the continuum
n.g) radiative capture cross section
n,D| CroSS Sect Ion
n.a) cross sect1on

«j> Lab:average elastic scattering cosine.
<e>:average log energy decrement for elastic scat.
<0> : <ee>/<2e>

Elastic scattering cross section

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

(n,g) radiative capture cross section

Non elastic cross section(totai-eiast1c)

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

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

•1.23060* 7
•7.29600+ 6

7.93700* 6
-7.08000+ 5
-1.94400+ 6

•1.23060* 7
•7.29600+ 6

7.93700* 6

7.93700* 6

16-S - 32o Wat.No: 7B22
Date:
Ref: UCTU.-5400. VOL. 15

Lab: O
Author: R.J.K)WERTON
Card Images: 691

General Informat ion

Resonance para-neter data

Neutron cross sections

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon prod.WuM ipl icit les( From neut .react ions)

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

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

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

fteartion Type

Descriptive data and Dictionary

Resonance Informatlo"

Total cross sect1on(çum of p a r t i a l s )
Elast ic scatter ing cross section
Total Ine last ic cross sectton(sum of MT-51to9i)
direct (H .Jn ) cross section
(n.n'p) cross section
(n.n') to the continuum
(n.g) radiative capture c*"OSS section
(n,P crocs SOCt Ion
in,11 cross sect Ion
(n.a) cross sect ion

<ïï> Labiaverage elastic sc.Mtpnng cosine.
<e>:average log energy décrètent for elastic scat.
<U> i <ee>/<2e>

Elastic scattering cross section

direct (n,2n) cross section
(n.n'p) cross sect ion
(n.n') to the continuum

(n,g) radiative capture cror.s section

Non elastic cross sect1on(totai-elastIc)

Non elastic cross sect ion( totai-f>1ast \c)
(n.g) radiative capture cross section

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

•1.50-530* 7
-C.66500+ 6

1.52500* C

6.64200* 6

8.647CC* 6

.No: 7323
Date :
Ref: UCRL-5400, VOL.

L«1b: L I VE RM03E
Author : R.J.hOWCRTON
Card images: 1947

General In formât Ion

Resonance parameter da ta

Neutron cross sections

Angular d l s t . of secondary neutrons

ïi"o/ d i s t . of secondary neutrons

Photon

Angular d i s t . of Pnoions (frcjm neu t . react ions )

React ion Type

Descriptive data and Dictionary

Resonance Informat Ion

Total cross sect1on(sum of partlais)
F lastic scattering cross section
lota i in*1 last Ic croîs sect lon( sum of MT-51to9i)
direct (n.2n) cross section
(n.n-a) cross section
(n.n'p) cross section
('t.n' ) to the ennt lnnum
(n.gt radiative canture cross section

D) cross sect Ion
a» cross sect ion

Lab:average e last ic scatter ing cosine.
<o:average log energy decrement for e las t ic scat.
<g> : <ee>/<2e>

FiasMc scattering cross section

1on

n't)
)

(n,2n) cross S
cross Sect U m

) cross Sf»ct ion
) to the c o m imium

I n . Cl ( r . i . 11 ̂  M v

Lne.KMCCr
I in.g) t a t l l a t Iv

7 C 0
G. 99'3OQ*

•6 .J7100*

e.57900+ 6
6. l*JOO+ 5
9.3eooo* 5

26
-6 9'.*930» G
- 6 . 3 7 1 0 3 + 6

e.57900+ 6

S.57900* G

73-T 8 - IB Ig Mat.No: 7855 Lab: LIVERMORE
Date: Authon R.J HUfttRTO
flnf: UCRL-5400, VOL. 15 Card imagos: 3939



18-Ar- Cg jM.ii.Ho: 782«
Ua t fi:
H f : UCRL-S400, VOL. 15

nr,»t lnform.it U m

onance param)ter data

Neutron cross sections

I .Ib: LIVERMOnC
Author: R.J.MOMCniON
Card imagos: 603

Angular dlst. of secondary neutrons

Energy dist. of secondary neutrons

Photon Drod.Wjlt iDHcit 1es(from nout .react Ions)

Pholoo orod.cross sect1ons(from naut.react Ions)

angular dist. of Photons (from neut.react tons)

Energy dtst. of Photons (from neut.react tons)

r 'nt W a rinta end Dictionary

nance informât Ion

Total cross secMon(suT> of partials)
Elastic scattering cross section
lotai inelastic cross sect ion(sum of MT-5ito91)
direct (n.2n) cross sect(on

') to the continuum
n.gl radiative capture cross section

J) cross sect ion
n.a) cross sect ion

<û> Lab!average elastic scattering cos 1no.
<e>:averago log energy decrement for elastic scat.
g> : <ee>/<2e>

Elastic scattering cross section

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

(n.g) radiative capture cross section

Mon elastic cross section(total-eiastIc)

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

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

-9.67000* 6

6.10000+ 6
•6.72000+ 6
•2.49000* 6

•9.67000+ 6

6.1C000+ 6

6.10000+ 6

6.10000+ 6

Mat.No: 7625
Date:
Bef: UCRL-BdOO. VOL. 15

General Informât1on

Resonance oarameter data

Neutron cross sections

Lab: LIVERMORE
Author: R.J.HOWERTON
Card Images : 1396

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon orod.Mult iDiidt »es( from neut .react Ions)

Photon orod.cross sections(from neut-react Ions)

Angular dist. of Photons {from neut,react ions)

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

React ton Type

descriptive data and Otctlonary

Resonance Informat Ion

Total cross section(sum of partlais)
Elastic scattering cross section
Total inelastic cross sectton(sum of MT-5ito9i)
direct (n.2n) cross section

,n'a) cross section
,n'p) cross sect Ion

n.n') to the continuum
n.g) radiative capture cross section
n.p) cross section
n,a) cross sect Ion

<0> Labraveraoe elastic scattering cosine.
<e>:average log energy decrement For elastic scat.
<g> : <ee>/<2e>

Elastic scattering cross section

direct (n,2n) cross section
(n.n'a) cross sect Ion
(n.n'p) cross secdon
(n.n'J to the continuum

(n.g) radiative capture cross section

Non elastic cross section(total-eiastIc)

Won elastic cross sect1on(total-elast1c)
(n.g) radiative capture cross section

Non el
(n.n)

ai-e»astic)
sect ion

Q-Value

•t.30750* 7
7.21700+ 6
•6.38000+ 6

7.80000+ 6
2. 17000+ 5
1.36200+ 6

•1.30750+ 7
• 7 - 2 1 7 0 0 + 6
•6.33000* 6

7.80000+ 6

7.80000* 6

20-Ca- Og Mat.Uo: 76?G
Date:
" " : UCRL-54C0. VOL. 15

Neutron cross sections

L.10: L C U
rtutnor : R. j.HOwt IiJG
Card i(nnges : »67 i

General Informât ion

Energy d i s t . of secondary neutrons

React Um Type

Peseript ive data ana Dict ionary

Total cross section(swn of na r t i a l s )
Total ine las t ic cross IecHon(_'im of HT»51to9i)
Oirpct (n.2n) cross sect Ion
i n . n a ) cross section
(n.n'D) cross section
I M , n ' I to tf»e continuum
(n.gl rad ia t ive capture cross section
(n.p; cross sect ion
(n.a) cross section

<u> Lab:avorane e las t i c scat ter ing cosine.
*e>:averjge leg energy décrottant for e las t i c scat,
<£•» : <ee>/<2c>

direct (n.2n) cross section
( ' l t i(n.n'D) cross SeCtIpn
( n , M ' ) to t h«» con t 1 MJU

-I.C03C0» ^
-7.L,-'.I)C0* G
-8.31000» 6

e.3C'.'CD*
•5.50000'
1.60000*

si Ic)

M Ic)

Energy cjist. of Photons ( frfwi neut .react ions)
in.(Jl f .iUlut Ivo Culture crnsb <
fJon e las t i c cross s?ci ionl tot a i -e last Ic)
t ' i .g) radtot ive capture cross section

•1.00500« 7
-7.0-.0C0' 6
-6.3GOOO* 6

3.3C000* C

e.3GC00* 6

75-Ra-I67Q |Mal.No: 76S9



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

33-T1- Og Mat.No: 782B
Data:
B f : UCRL-5400. VOL. 15

General Informat ion

Resonance parameter data

Neutron cross sections

Angular dist. of secondary neutrons

Energy dtst. of secondary neutrons

Photon prod.Mul 11pHc1t 1es( from neut.react ions)

Photon prod-cross sect1ons(from neut.reactions)

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

Energy d1st. of Photons (from neut.react Ions)

Lab: LIVERMORE
Author: R.J.HOKEflTON
Card Images: 1593

React ion Type

Descriptive data and Dictionary

Resonance Information

Total cross sectton(sum of partiais)
Elastic scattering cross section
Total Inelastic cross sect 1on(sum of MT-5Uo91)
direct (n,2n) cross section
9.87000* 5 Ev (n.n') Level
n.n') to the continuum
n,g> radiative capture cross section
n.o) cross section
n,a) cross section

<U> Lab:averaae elastic scattering cosine.
<e>:average log energy decrement for elastic scat.
<g> : <eo5-/<2e>

Elastic scattering cross section
9.07000* 5 Ev {n.n') Level

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

(n.o) radiative capture cross section

Non elastic cross section{total-elastic)

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

Non elastic cross sect1on(tota1~e1astIc)
(n.ol radiative capture cross section

-9.87000+ 5
-1.16300* 7
-9.87000+ 5

8.24000+ C
-3.21000+ 6
-2.03000+ 6

-9.67000+ 5

-1.16300+ 7

8.24000+ 6

6.24000+ 6

23-V - 5lg Mat.No: 7629
Date:
Bef: UCRL-5400. VOL. 15

Lab: UVEflMORE
Author; R.J.H0WERT0N
Card images: 3307

File Type

General Informât ion

Resonance parameter data

Neutron cross sections

React ion Type

Descriptive data and Dictionary

Resonance Information

Total cross section(sum of partiais)
Elastic scattering cross section
Total inelastic cross sectiontsum of MT-51to91)
direct (n,2n) cross section

3.2OiOO* 5
9.29000* 5 _
1.00900* 6 Ev
1.61300* 6 Ev
2.40900* 6 Ev
2.67500+ 6 Ev
y.00000* 6 Ev
"n,n'> to the continuum

radiative capture
cross sect Ion
cross sect Ion
cross sect Ion
cross sect ion

dist. of secondary

Energy dist. of secondary neutrons

Photon prod.Mult I p H d t tes{ from neut.react Ions)

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

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

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

;n,n'a) cross section
(n.p'p) croross section

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

n.n'

n.n'

Level
Level
Level
Level
LGVPI
Lev«ji
Level

(n.p
n,d
n.t
n.a

LabiûverjiQe e las t i c scatter Ing cos t ne •
<e>:av«rage loo energy decrement for e las t i c scat .

: <ee>/<2e>

3.20100* 5 Ev (n .n '
9.29000+ 5 Ev (n.n*
1.60900* 6 Ev n ,n '
1.8t300» 6 Ev n .n '
2.40900* 6 Ev (n .n '
2.67500* 6 Ev (n .n '

•ess section
Level
Level
Level
Level
Le*-el
Level

3.00000* 6 Ev (n .n ' Leva
direct (n,2n) cross section
•n.n'a) c ros s soc 11on
n.n'p) cross section
n.n') to the continuum

(n.g) radiative capture cross section

Non elastic cross section(total-elastIc)

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

Mon *2 1 3S t IC C^OSS SCCtlO^H tOT3l~Ol3St IC 1
(n.g) radiâttve caoture cross section

•3.20100* 5
1.10520* 7
1.02930» 7
8.05200» 6
3.20100* 5
9.29000* 6
1.60900» 6
1.81300* 6
2.10900» 6
2.075C0» 6
s.oeooo* 6
7.30400» 6
1.67000» 6
5.82700» 6
•i.osieo» 7
•2.06000+ 6

•3.20100* S
•9.2900O 5
•1.00900+ 6
-1.6Î300* 6
•2.40900* 6
•2.07500* 6
•3.05000» 6

-1.l0rj20» 7
•1.07930» 7
-8.0B200* 6

7.30400» 6

7.30400» 6



2 4 - C r - Og Mat .No: 7830
Oa t e :
Ref: UCfiL-5400, VOL. 15

;}orl1f n l Jl)T(ItH^t UlTt

Resonance parameter data

Neutron cross sections

Lab: LIVERVOHE
Author: R.J.HOwCRTON
Card Images: 1753

File Type

Angular d1st. of secondary neutrons

Energy dist. of secondary neutrons

Photon prod.Multiplicities! From neut .react Ions)

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

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

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

React ion Type

Resonance Information

Total cross sect ion(sum of partials)
Elastic scattering cross section
Total Inelastic cross sect 1on(sum of MT-51tc91)
direct (n,2n) cross section
[n.n'p) cross 6ection
5.62000* 5 Ev
7.90000+ 5 Ev
9.95000* S Ev
1.4200Of- 6 Ev
1.83000* 6 Ev
2.35000+ 6 Ev
2.64600« 6 Ev
2.94000+ 6 Ev

n.n' Level
n.n' Level
n.n' Level
n.n' Levé1
n.n' Level
n.n' Level
n,n' Level

... „ _ n.n' Level
n.n') to the continuum

) radiative capture cross section
cross section

n.a) cross section

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

Elastic scattering cross section
5.62000*
7.90000*
9.95000+
1.42000*
1.83000*
2.35000+
2.64300*
2.94000*

5
5
5
6
6
6
6
6

Ev
Ev
Ev
Ev
Ev
Ev
Ev
Ev

n,n '

nln'
n,n'
n.n'

Level
Level
Level
Level
Level
Level
Level
Level

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

(n.o) radiative caoture cross section

Non elastic cross sect1on(total-elast1c)

Non elastic cross sect1on(total-elastIc)
(n.o) radiative capture cross section

Non elastic cross sect1on<total-elastIc)
(n,o) radiative capture cross section

5.62000* 5
7.94050» 6
1.05050* 7
5.62000* S
7.90000* S
9.95000* 5
1.42000* E
-1.83000+ 6
2.35000+ 6
i.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

B3000* E
35000» 6

2.64800+ 6
2.94000+ 6

-2

•7.94050+ 6
•1.05050+ 7

9.25000+ 6

9.25000+ 6



25-Mn- 55g

General Informat1on

Resonance oar«meter data

Neutron cross sections

26-Fe- Og

Wat.No: 7831

Qf:' UCRL-5400. VOL. 15

Lab: LlVERMORE
Author: R.J.HOWtRION
Card images: ii73

n,n') to the con
n.o) radiative c
n.D) cross sect I
n.a) cross sect i

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon prod.Mult1pl1clttes(from neut.react tons)

Photon prod.cross sect lonst from neut .react Ions)

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

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

React ion Type

Descriptive data and Dictionary

Resonance Information

Total cross sect1on(sum of Dartials)
Elastic scattering cross section
Total inelastic cross sect1on(sum of MT-51to9i)
direct <n,2n) cross section
n.n'o) cross section
n,n') to the continuum

o) radiati capture cross section
ct Ion
ct ion

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

<ee>/<2e>

Elastic scat ter m e cross section

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

(n.g) radiative capture cross section

Non elastic cross section(totai-elastic)

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

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

-1.02300+ 7
•8.06800* 6

7.27000+ 6
•1.81000+ 6
•6.30000+ S

•1.02300+ 7
-8.06800* 6

7.27000+ 6

7.27000+ 6

7.27000+ 6

Mat.No: 7832
date:

: UCRL-5400. UOL. 15

Lab: LIVERMORE
Author; R.J.K)WERTON
Card Images: 2496

eral Informât Ion

Resonance parameter data

Neutron cross sections

Annular aist. of secondary neutrons

Energy QiSt. of secondary neutrons

Pnotc

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

React Ion Type

Descriptive data and Dictionary

Resonance Informat ion

Total cross section(sum of partlaisï
Elastic scat ter ing cross sect ion
Total Inelastic cross sectiontsum of MT-5Ho91)
direct (n,?n) cross SPCt ion
8.45000* 5 Ev (n.n) Level
(n.n') to the continuum
(n.g) radiative capture cross section
(n.pl cross section
(n.a) cross section

<u> Lah:avprage elastic scattering cosine.
«e>:average log energy decre«ent for elastic scat.
<g-> : <ee>/<2e>

Elastic scattering cross section
8.45000* 5 Ev (n.n1J Level

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

Ct ion

RlastIC)

oiastIC)

o coss s c t ( o t a e a s t
(n,g) radiative capture cross sect Kit

-8.15000+ 5
-1.l?000* 7
-8.45000+ 5

7.84500+
-1.91000+
32000
.9000 6

3.20000+ 5

-8.45000+ 5

-1.12000+ 7

7.84500+ 6

7.84500+ 6

7.84500* 6



27 -Co - S9g Ma t . N o : 7835

UCfïL-5400. VOL. 15

Lab : L l E O E
A u t h o r : R.J.HOhCRTON
Card images: 4713

FI le Type

Ornerai InTcrnuM 1nn

Resonance parameter data

Jeutron cross sect ions

Angular dist. of secondary neut rot is

Energy dist. of secondary neutrons

Photon prod. M u H IpI Ic1ttes(from neut .react Ions)

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

React ton Type

lor.rr lpMvo rialA arid Dictionary

Resonance Information

Tolal inelastic cross section(sum of MT«sito9l)
direct (n.2n) cross section
1.09900« G Ev
1.19000+ 6 Ev
1.29100« 6 Ev
1.4G000« 6 Ev
1.74400* 6 Ev
2.07000« 6 Ev
2.16000« 6 Ev
2.35000* 6 Ev
2.50000* 6 Ev

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

Level
Level
Level
Level
Level
Level
Level
Level
Level

n.n*) to the continuum
n.g) radiative capture cross section
n.oj cross section
n.d) cross section
n.t) cross section
n.a) cross section

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

ElastIc scatte
1.09900* 6 Ev
1.19000* 6 Ev
1.29100* 6 Ev
1.46000* 6 Ev
1.74400* 6 Ev
2.07000* 6 Ev
2.16000* 6 Ev
2.35000* 6 Ev
2.5000Q* 6 Ev

-1ng c
n.n'
n.n'
n.n'
n.n'
n.n'
n.n'

n.n'
n.n'

:ross sect Ion
Level
Level
Level
Level
Level
Level
Level
Level
Level

(n.n') to the continuum

(n.g) radiative capture cross section

(n.g) radiative capture cross section

Non elastic cross sect1on(tota1-elastIc)
(n.g) radiative capture cross section

Q-value

_

-

-

.09903* 6

.04610* 7

.09900« 6

.19000* 6

.39100+ 6

.46000+ 6

.74400+ 6
-2.07000' 6
-2.16000« 6
-2.35000« 6
-2.50000* 6

7.49000* 6
-7.83000* 5
-5.14500« 6
-E.93000* 6
3.200B0* S

-1.09900* 6
-1.19000* 6
-1.29100* 6
-1.46000* 6
-1.74400+ 6
-2.07000* 6
-2.16000* 6
-2.35000* 6
-2.50000* 6

-1.04610* 7

7.49000* 6

7.49000* 6

7.49000+ 6

Mat.NO: 7836
Date:
Ref: UCRL-5400, VOL. 15

General Information

Resonance oarameter data

Neutron cross sections

Lab: LIVERMORE
Author: R.J.H0WERT0N
Card Images: 3922

React ion Type

Oescnptive data and Dictionary

Resonance infoimation

Total cross sect ion(sum of pa r t l a l s )
E last ic scat ter ing cross section

Angular d i s t . of secondary neutrons

Energy d i s t . of secondary neutrons

Photon prod.Vu 11 IpI Ic 11 I

Photon oron.Cross Sect Ic

Angular d i s t . of Photons I frvn neul.reactIons 1

>rgy d1<;t. OF Photons ( rerun n"u: . rp jc t Ions)

direct (n.2nj cross Section
'n .n 'a t cross section
(n.n 'p) cross section
1.17200* 6 E
1.33300« 6 E
1.45400« 6 E
2.15600+ 6 E
2.26600+ 6 E
2.45900* 6 Ev
2.50600 ' ""
2.62500
2.77500
2.96000
3.27000
3.62800

6 E'
6 E\
6 E>
6 E>
6 E-
6 Ev

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

n'i to the continuum
radiative capti
cross section
cross section
cross section

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

Elastic scattering cross section
direct (n,2n) cross section
n.n'a) cross section
n.n'o) cross section
1.17200» 6 E'
1.33300» 6 Ev
1.45400» 6 Ev
2.15800» 6 Ev
J.28600» 6 Ev
2.45900» 6 Ev
2.50600» 6 E
2.62500 6
2.77500
2.96000
3.27000
3.62800

6 Cv
6 Ev
6 Ev
6 Ev
6 Ev

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

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

direct (n.2n) cross section
n.n'a) cross section
n.n'cj cross sect Ion
n.n') to the continuum

1.17200« 6
7.81950* 6
6.29500« 6
8.17720* 6
1.17".'0C + 6
•1.33300* 6
1.45400* 6
•2.15800» 6
•2.28500« 6
2.45900« 6
2.50600« 6
- 62500« 6
2.77500+ 6

96000« 6
3.27000-

- 2

-3.62600» 6

8.60000« 6
3.94700« 5
•5,95200« 6
2.89020+ 6

7.81950» 6
6.29500» 6
•8.17720» 6
•1.17200+ C
•1.33300+ 6
•1.45400» 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

8.60000» 6

8.GOfOO+ 6

8.60000+ 6



Wat.NO: 7837

General Informat ion

Resonance DarameU" data

Neutron cross sections

UCR..-5400. VGt-.

I ah- LIVEfWOnc
Auinor: R.j.HOwrniON
Card ImaoC'S: 1400

React ion TYPO

Descripiive data and Dictionary

Resonance Informat Ion

tiais)

Angular dist. of secondary neutrons

Energy Olst. of secondary neutrons

Photon prod.Mult1pl1c1ties(from neut.react Ions)

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

jular dist- of Pnotons (from neut.react 1ons)

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

. . i c o s s sect o ( s u o p
Elast ic scat ter ing cross sectl
Total inelast Ic cross sectlon(sum of MT-51to9i)
d i rect (n.2n) cross sect Ion
n.n'p) cross section
n . n ) to trie continuum
n.o) radt.it (va captura cross section
n,p) cross Sect ton
n,d) cross section
n.a) cross sect ton

<û> Lab:average elastic scattering Cosine.
<e>:average log energy decrement Tor elastic scat.

: <ee>/<2e>

Elastic scattering cross section

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

(n.g) radiative capture cross section

Non elastic cross section(totai-eiasttc)

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

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

•1.21800* 7
B.18000+ 6

8.52000+ 6
4.00000« 5

•5.95000+ 6

•1.21800+ 7
-6.18000+ 6

8.52000+ 6

8.52000+ 6

29-Cu- Og Mat.No: 7838
Date:
Ref: UCRL-5400. VOL. 15

Lab: L1VERM0RE
Author: R.J.HOWtRTOM
Card images: 1367

General Informat Ion

Resonance parameter data

Neutron cross sections

Ro.ict I m Type

Descriptive data and Dictionary

Resonance informat Ion

Angular dlst. of secondary neutrons

Energy dist. of secondary neutrons

Photon prod.Mult loi IcIt1es<from neut.react Ions)

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

^nQu i ar d 1st. o f Phot ons ( f r ô ^ neut .react 1 ons )

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

..Ji cross SfîCt 1on(çi*r> of partials)
Elostic scat 1er ing cross sect ton
Tola) Inelastic cross sect ton(sum of MT-SUoDl)
airect (n,2n) cross section
n.n'a) cross sect'on
n.n'p) cross section
n.n') to the continuum
n.g) radiative capture cross section
n.o) cross sect Ion
n.a) cross section

û> 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.n'aj cross section
(n.n'p) cross section
(n.n') to tne continuum

(n.o) radia M vt» caoture cross section

Non elastic cross section(total-elastic)

(r».g) radiative capture cross section

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

•9.91000+
•5.77000+
•6.12000+

7.75000+
7.?C000*
1.7200C*

-9.91000+ 6
-5.770C0* 6
-6.12000+ 6

7.75000+ 6

7.75000+ 6

.NO: 7840
Oate:
RF: UCRL-5400. VOL. 15

LaP: LlVERWORE
AuI Hor : R. J. HOhI H ION
Card Images : 1017

General Informat ton

Resonance parameter oaia

Neutron cross sections

ular dist. of secondary neutrons

Cnercy OlSt. of secondary neutrons

Photon prod.cross sect1ons(from neut reactions)

Angular dtst. of Photons (from neut.react tons)

React ion Tvne

Descriptive data and Dictionary

Rpsonnnce Informat Ion

Total cross section(sum af partials)
F last Ic scat ter ir-g cross seel ion
Total Inelastic cross s*3Ctlon( sum of J
direct (n.?d) cross section
(n.n') to the continuum
(n.g) radiative capture cross section
(ii.p) cross sect Ion
(n.a) cross sect ion

;uv t.ab:avi2ragtï elastic scattering cosine.
r-e» : average log energy decren^nt Tor elastic scat.
<g> : <ee>/<2e>

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

-m elastic cross S P M ton( tnt ai-

:t ion

?iast Ic)

»lasi Ic)

pel1on(tot i tasiic)

-9.30000+ 6

6 970CO* 6
-1.30000+ 5
2.58000* 6

-9.30000+ 6

6.97000+ 6

G.97000* 0

6.97000* 6



Mat.No: 6301
•ate:
Ref: JCHL-540O. VOL. 15

General Informat ion

Resonance parameter data

Neutron cross sections

Lab: LlVERMORC
Author: R.J.HO^tRTO
Card images: 12073

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon prod.Mult IpHcIt 1es( from neut .react tons)

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

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

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

General Informat1on

Resonance parameter data

Neutron cross sections

Angular aist. of secondary neutrons

Energy dist. of secondary neutrons

Pnotor. prod.Muit ipi id t test from neut .react Ions)

Pnoton prod.cross secttons(from neut.react ions J

Angular dtst. 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 secttontsuni of partial»)
Elastic scattering cross section
Total inelastic cross section(sum of MT»5ito9i)
direct (n.2n) cross section
n.3nj cross section
[n.n'i to the continuum
n.g) radiative capture cross section
|h,pj cross section
(n,a) cross section

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

: <ee>/<2e>

Elastic scattering cross section

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

(n.g) radiative capture cross section

Non elastic cross sectlon(total-elastic)

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

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

Oescripttve data and Dictionary

Resonance information

Total cross sec*ion(sum of partiais)
Elastic scattering cross section
Iota) Inelastic cross secMon(sum of MT-5lto91)
direct (n.2nj cross section
n,3n) cross section
n.n*) to the continuum
n.g) radiatlvti capture cross sect^on
n.p) cross Section
n.a) cross section

<u> Lat>:6veraoe elastic scattering cosine.
<e>:av*»rao© log energy decrement for elastic scat.

: <ee>/<2e>

Elastic scattering cross section

direct (n.2n')~ cross sun ion
' .3nj cross sect Ion

(n,g) radiative capture cross section

Non elastic cross sect1on(tot a'-eiastIc)

i elastic cross section(totai-eiastIc)
(n,g) radiative capture cross section

Non elastic cross section(toial-oia%ttc)
tn.gl radiât W e capture cross section

•7.98200+ 6
•1.67710* 7

1.03460+ 7
3.34500+ 6
4.02900+ 6

•7.98200+ 6
•1.87710+ 7

1.02460+ 7

1.02460+ 7

1.02460+ 7

-7.98200+ 6
-1.87710+ 7

1.02*00+ 7
3.345Q0* 6
4.92900+ 6

•7.98200+ 6
•1.87710+ 7

1.02460+ 7

1 .02460* 7

.No: 6302
Date;
Ret": UCRL-5400. VOL. 15

General Informat Ion

Resonance o.irameter data

Neutron cross sections

C
n r : R. J . HQ'.!* RI ON

Images : G063

Resonance In fo rmâ t Ion

T o t a l c r o s s s e c t ' o n ( s u m o f n a r i i a l s )
E l a s t Ic SCiIt tc?r Ing ct OSS &"< t Hm
KM. I l 1 n « U S ( i C CTQ1Ï S9Cttnn(SUm Of M
direct (i».?n) cross Section
" 3nl CCOSI Seel Inn

ii" J tci the continuum
gj radiative capture cross section
P ) cross sect ion
a) cross sect ion

Energy c\%\ . of secondary neutrons

ton orod.Muit IpI idtles(from neui.react ions)

PlKi* tin orod.cross sect lonst from neul-react ions )

Enerov dist. of Pnotons (from naul.react ions»

neaction Type

: <ee>/<2e>

O\""ect (n.?n) cross SPCt Ion
l'«.3nl C-OSS Sort ton
( n. fi ' J to t ha coni tnuum

{n.g} rad ia t ive capture cross section

Non e las t ic cross sect lon(tola 1-elast ic)
Mon nlnst ic cross s«r i inn( tot a I - f M i t Ic)
(n .g j rad iat ive cauture croîs sect ion
Nun e last ic cross soct 1on( tot a 1-nl-i-il Ic)

•1 .07460* 7
1.82780« 7

7.37500* 6
3.9')0OU* 5
1.20100* G

•I.OJ-i&O* 7

7.376C0* G

7.32800* 6

7.37800* 6



39-V - 86g Mat.No: 8303
Datai
flefi UCRL-5400. VOL. 15

General Information

Resonance parameter data

Neutron cross sections

Lab: LlVERMORE
Author ; fl.J,HOWFRTON
Card images: 1875

Angular d1st. of secondary neutrons

Energy dist. of secondary neutrons

Photon prod.MultiDi1cities(frcnt neut.react ions)

Photon prod.cross sections(from neut.reactions)

Angular aist. of Photons (from neut.reactIons)

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

React Ion Type

DoserIDt W e data and Dictionary

Resonance Informat ton

Total cross sect ion<sum of DaMIaIs)
Elastic scattering cross section
Total Inelastic cross sect1on(sum of MT*5ito9i)
direct (n,2n) cross section
n.n') to the continuum
ii.O) radiative capture cross section
n.oj cross section
n,a) cross section

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

Elastic scattering cross section

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

(n.g) radiative capture cross section

Non elastic cross sectlon(totai-eiastic)

Non elastic cross sect1on(total-elastic)
(n,o) radiative capture cross section

Non elastic cross sect1on(total-elast1c)
<n,g) radiative capture cross section

-9.36300+ 6

1.14690+ 7
4.395004- 6
3.50700+ 6

-9.36300+ 6

1.14690+ 7

1.14690+ 7

1.14690+ 7

39-V - B9g Mat.No: 6304 Lab: L!VERMOR£
Date: Author: R.J.HOWERTON
Ref: UCRL-5400, VOL. 15 Card Images: 5592

File Type

General Informat Ion

Resonance parameter data

Neutron cross sections

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon prod.MultiplicItlesffrom neut.reactions)

Photon prod.cross sections(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

rotal cross section(sum of oartials)
•lactic scattering cross section
Total Inelastic cross sect1on(sum of MT*S1to91)
direct (n,2n) cross section
9.09200* 5 Ev
1.50700* 6 Ev
1.74450+ 6 Ev
2.22100* 6 Ev
2.56700+ 6 Ev
2.88900+ 6 Ev
3. 10400+ 6 Ev

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

Level
Level
Level
Levei
Level
Level
Level

(n.n') to the continuum
(n.g) radiative capture cross section
[n.pi cross section
(n.a) cross sect Ion

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

Elastic scattering cross section
9.09200+ 5 Ev
1.50700* 6 Ev
l.71150+ 6 Ev
2.22400* 6 Ev
2.56700+ 6 Ev
2.88900+ 6 Ev

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

n.n'

Level
Level
Level
Level
Level
Level

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

(n.g) radiative capture cross section

Non elastic cross sect1on(totai-eiast1c)

(n.g) radiative capture cross section

O-Valua

-9.09200» 5
-1.14690» 7
-9.09200» 5
-1.50700» 6
-1.74450» 6
-2.22400» 6
-2.56700» 6
-2.68900» 6
-3.10400* 6

6.eS700» 6
-7.10000* 5
6.83000» 5

-9.09200* 5
-1.50700» 6
-1.74450» 6
-2.M400» 6
-2.56700» 6
-2.88900» 6

-1.14690» 7

6.85700« 6

6.85700* 6

6.85700* 6



Hat .NO: 7Q41

lef : ' UCHL-5400. VOL. 15

Ftle Type

ipite' a I Infnrmat ion

!esonanco parameter oata

Neutron cross sections

Angular dist. of secondary neutrons

nergy dist. of secondary neutrons

Lab :
Author
Card I

L IvE RMOfU.
: R . J . HOhT ft 1 ON
mages : 2271

Pnoton prod.MuIt IpI Ic 1t ies( fro*n neut .react tons)

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

Angular d is t . of Photons (from neut.react Ions)

Energy d is t . of Photons (from neut.react Ions)

Roact ion Type

n*»«;cr (pt iva data and Dictionary

Resonance Informat Ion

olai cross sect1on(sum of part iais)
last ic sc.Tt tar ing cross section

Intol Inn last IC cross ««rl1on(sum of MT-51to91)
CJlrort in,'JM) cross section

.in) rrn-,5 smM Inn
9. IOBOU* ti Cv n.n' Level
1.21000* G Ev n,n' Level
1.30000* 6 Ev n.n' Level
1.38(100 + 6 Ev n.n' Level
1.49000+ 6 Ev n.n' Level
1.66000+ 6 Ev n.n' Level
1.75000* 6 Ev n.n' Level
1.85940* 6 Ev n.n' Level
n.n') to the continuum
n.g) radiative capture cross section
n.p) cross sect Ion

<5> tab.average elastic scattering cosine.
:average lofl energy decrement for elast ic scat.

Elastic scat terIno cross section
919800 5 i ' L l9.19800+ 5 Ev {n.n'
1.21000+ 6 Ev
1.30000* 6 Ev
1.38000* 6 Ev
1.46000+ 6 Ev
1.66000* 6 Ev
1.75000* 6 Ev
1.85940* 6 Ev

n.n'

n.n*
n.n'

.n'

Level
Level
Level
Level
Level
Level
Level
Level

direct (n.5n) cross section
(n.3n) cross section
(n.n') to the continuum

(n.g) radiative capture cross section

Non elastic cross section(total-eiastic>

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

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

9.19R00* 5
7.70000* 6

• i .*io*jon* 7
9.19HU0* b

-1.21000* 6
•1.30000+ 6
1.38000+ 6

•1.48000* 6
1.66000* 6

•1.75000* 6
•1.65940+ 6

6.68000+ 6
•7,63000+ 5

•9.19800+ 5
Î . 2 1 0 0 0 * 6

-1.30000+ 6
•1.38000* 6
•1.48000* 6
•1.66000+ 6
•1.75000+ 6
•1.85940+ 6

7.20000* 6
1.49500* 7

8.66000* 6

6.680004- 6

8.68000+ 6

Mat-No: 7843
Oate :
Ref : UCRL-5400. VOL. 15

Lab: LIVERMORE
Author : R.J.HOwtRION
Cara images: 6024

General Informât Ion

React ion Type

OescripMve data and Dictionary

Neutron cross sections

7.90000*
" 40000*
8. IGl)OO*
9.59000*
1.07000+

.TiM)CM
1 . <JU(IIO '
1 -6 7<:00*
1 Q4fU0>
2.15H00*
7 . 3 3 ( J U 0 *

• ) t<

<1:8{ p"

Anpular d i s t . of secondary neutrons

Phnlon prcKj.Mul t IDl Ic H if".'frtYn nùul .rp.ic-llonsl

Photon nroa.cruss VÎCI UmM f rom nou ! reactions)

Annular d i s t . of Pilotons ( from npul .react Ions )

Ennrgy 01st of Pnulons (front neut.react Ions)

otr i l cross Sf»cMon(sum of

direct <n.?nl cross section
SPCt Ion

Ct Ion
Klsun of MT-5UC.9U

5 Ev
5 Ev
5 Cv
6 Ev
6 Cv
6 Ev
6 Ev
C Ev
6 Ev
6 Ev

Level
Level

Level
Lpvel

Level

Level
Level
Level
Level

i .a ) cross sect Ion

I^ I ab:averoge e l a s t i c s c a t t e r i n g cn ' , i nc .

C»asf tc s-:at(erlno c«~oss sectio
JyOtlOO* 4 E - L l.yonoo*

.40UOO'

.10000'

!o7000'
.3!"">00«
16910'
CMOOt

.9i ;oo>

. I'inou*

.3!'.UO'

.51900+

C
5 Ev
5 Ev
5 Ev
6 Ev
6 Cv
6 Ev
C Ev
6 Ev
6 Cv
C Ev
6 Ev

Level
Level
I e^el
Level
l e v e l
1 eve l
Level
Level
Level

tflreri (n.?n) cm^s section
<n..in) cnr^G SPCt Inn
1 n.np ) to |tip ( ont Inuwrn

r l inn

elastIC)

IJf jn n l

( t t . g ) caulu'p m . ' . i set i '<«.

B.
2

.90000*

.82600*

.67160*

.9C0O0*
7.10000*
B9
1
I
I

.10000*

.59000*

.07000*

.31500+
46640*

1-G7400»
1
1
2

.91700*

.15900*

.33500*
?.S1900*

7
7
.73000»
.19000+

4.91100+

4
6
7
4
5
5
5
6
e6
6
G
6
6
6

G
5
6

•2.90000+
• 7 .4 (j 0 0 0 •
•8.100C0*
-9.59000+
•1.07000*
-1 .31500*
-1 43f}4G*
-1.67400*
-1.91700*
-2 .15900*
-7.3350'J*
-2.519U0* b

8.82GOO* 6
-1 .67180* 7

7.73000* 6

7.73000* 6



Energy oist. of Photons (frnm neut .rpac iinil Non tion(tntal-e1ast*c)

Mat.NO: 7644
Data:
Bef: UCW--5400. VOL. 15

Lab: LIVERMDfIC
Author: R.J.HO^tRTO
Card Images •- 1233

General Information

Resonance parameter data

Neutron cross sections

Angular dist. of secondary neutrons

Eneray dtst. of secondary neutrons

Photon prod.MultiDiicft1es(rrom neut.react ions)

Photon prod.cross secttons(from neut.react tons)

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 secttonfsum of part IaIs)
Elastic scattering cross section
Total Inelastic cross secUontsum of MT*51to91)
direct (n,2n) cross section
'nt3nj cross section
n.n') to the continuum
n.g) radiative capture cross section

<û> Uab-.average elastic scattering cosine.
<e>:average loo energy decrement for elastic scat.
" • : <ee>/<2e>

Elastic scattering cross section

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

(n.g) radiative capture cross section

Non elastic cross secttonCtotal-elastlc)

(n,g) radiative capture cross section

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

•7.60000+ 6
•1.48000+ 7

•7.60000+ 6
•1.48000+ 7

B. 75000+ 6

B.75000* G

47-Ag-107g Mat.No: 7845
Date:
Ref: UCRL-S400, VOL. 15

General Informat Ion

Resonance parameter data

Neutron cross sections

Lab: LIVCRMORE
Author: R.J.HOWERION
Card Images : 2086

Angular dist. of Secondary neutrons

Eneroy dist. of secondary neutrons

Photon oroû.MuM lpi let t fes( from neut .react ions }

Photon prod.cross sectlons(from neut.react Ions>

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

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

React Ion Type

Descriptive data and Dictionary

Resonance Informat ion

Total cross sect1on(sum of partiais)
Elastic scattering cross section
Total inelastic cross sectlonisum of MT-S1to91)
diect <n,2n) cross section

3n) cross Sect ton
9.30000+ 4 E
1.19660* 5 Ev
3.25000* 5 Ev
4.23000+ 5 Ev
7 62800+ 5 Ev
922000 5 E

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

Level
Level
Level
Level
Level
Level9.22000*

n.n') to the continuum
".g) radiative capture cross section
n.pi cross sect Ion
n,d) cross section
n.t) cross section
n.aï cross section

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

C
9

3
4
7
9

-30000*
.19860*
.25000*
.23000+
•P2S00*
.22000+

4
5
5
3

5

Ev
Ev
Ev
Ev
Ev

n.
n.
n,
n.
n.
n.

n'
n'
n'
n'
n'
n'

Level
Levé1
Level
Level
Level
Level

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

(n.Q) radiative capture cross secMon

Non elastic cross section(total-elastIc)

Non 91
(n.o)

ct1on(total-elast Ic)
ure cross sect Ion

-9.30000+ 0
-9.63100* 6
-1.74600» 7
-9.30000» 4
-1.19S60» 5
-3.25000» 5
-4.23000» 5
-7.62eoO» 5
-9.22000» 5

7.26900» 6
7.47500» 5
-3.57000* 6
-6.07300+ 6
4.Î8200+ 6

-9.30000+ 4
-1.19060 "
-3.25000
-4.23000
-7.62800
-9.22000* 5

7.25900» 6

7.26900« 6

7.26900» 6



g r a ' Informât Ion

Neutron cross sect ions

Mat.UQ: 7846

UCRL-5400, VOL. 15

:
nor - R - JJIOVVLRTON
d Im1TQOi : 116.1

Total cross soction(stim of partais)
Elastic scat ter(no cross section

Angular cMst. of secondary neutrons

Energy dlst. of Secondary neutrons

Photon prod.Mult ipi icit ies(from neut .react Ions)

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

Angular cnst. of pnotons (from neut.reactions)

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

direct (n.2n) cross section
'n.3nj cross section

MT-5tto91)

n,n '

n,n '

Level
Level
Level
Level
Level

8.79990* 4 E
.32990* 5 Ev

3. 10990* 5 Ev
4 . 14990* 5 Ev
7.01990* 5 Ev
(n.n*J to the continuum
n.gj radiative capture cross section
n.p) cross sect Ion
n.a) cross sect ion

<u> Lab:averago elastic scattering cosine.
<(?>:averogo log energy decrement for elastic scat.

/2

Elast ic scat ter ing cross section
e.799«u* 4 Ev
1.32990» S Ev
3.10990* 5 Ev
4.14990* 5 Ev
7.01990* S Ev

n.n') Level
n.n'l Level
n.n'i Level
n.n') Level
n.n') Level

direct (n.3n) cross section
(*i.3n) cross sect ton
(n.n'J to the continuum

Cn,g) radiative capture cross section

Non elastic cross section(totai-eiastIc)

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

Non e l
(n.g)

elastic)
ct ion

•8.79990* 4
•9.18180* 6
•1 -6"".60O* 7
•8 .79990* 4
•1.32990+ 5
•3,10990+ 5
•4.14990* 5
•7.01990* S

C.80570+ 6
•3.33500* 5
3.26600+ 6

•8.79990+ 4
•1.32990+ 5
•3.10990+ 5
•4.14990+ 5
•7.01990* 5

-9.18180+ 6
-1.64600+ 7

6.80570+ 6

6.80570+ 6

6.80570+ 6

48-Cd- Oo Mat.No: 7847
Date:
Ref: UCRL-5400. VOL. 15

Lab: LIVEfiMQRE
Author: R. J J-iOWEBTON
Card Images: 1576

File Type

General Informat Ion

Resonance parameter data

Neutron Cross sections

Angular dlst. of secondary neutrons

Energy dlst. of secondary neutrons

Photon Drod.Mult IpI 1c1tiies(from neut .react Ions )

Photon prod.cross sect1ons(from neut react Ions)

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

energy dtst. of Pnotons (from neut.reactions)

React Ion Type

Descriptive data and Dictionary

Resonance Informât Ion

Total cross SPCt*>on(sum of partials)
Elastic scattering cross section
Total inelastic cross section(sum of MT»5ito91>
direct (n.2n) cross section
' .3nl cross sect Ion

.n'J to the cont1nuum

.0) radiative capture cross section

<u> Lab:avoroge elastic scattering cosino.
p- :avfîrag<î log energy decre»<ent for elastic scat.

direct (n.2n) cross section
(n.3n) cross sect ton
(n.n'J io the continuum

(n.g) radiative capture cross section

Nan elastic cross section(totai-eiastic)

Non elastic cross section(total-eiast1c)

Won elast Ic cross sect)on(totaJ-elasiJc)
(n.g) radtatIve capture cross sect ion

-8.62000» 6
-1.61500+ 7

-8.67000+ 5
•1.61500* 7

9.04000+ 6

9.04000+ 6

50-Sn- Og Mat.No: 7850 Lah: LlVEPMORE
Date: Author: R1J HOV.tRTON

: UCRL-5400. VOL. 15 Card images: 1139

General Informât Ion

Resonance para-noter data

Neutron cross sections

Descriptive data and Dictionary

Resonance Informât Ion

Angular d1st. of secondary neutrons

Energy C1Is*, of secondary neutrons

Photo

Type

Elastic scattering cross section
Tola* inelast ic cross sect ion( s uni o T n^T™511 o91 )
direct (n,2n) cross section
n,3n) cross section
n.n') to the continuum
n,g) radiât i^e capture cross sf*ct Ion

<u> Lat>:average elastic scattering cosine.
<e>:ave<ag** !ug energy decrement for elastic scat.
<g> : <ee>/<2e>

direct (n.Jn) cross Section
(n,3ni cross sect Ion
(n.n1j to the continuum

Energy riist. o r Photons ( from neut .r

-9.33000* 6
-1 .'jJOOO+ 7

9.30000* 6



Mai.NO: 7851

General Informât ton

onanco D."\ranwît€<r data

Neutron cross sections

UCRL-5400, VOl . 15

LM): LIVERMORC
Author: R. J. HOWhT
Card Images: 1025

ular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon prod.UuMIpI 1 d U e s ( from neut .react ton*;)

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

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

Energy a\st. or Photons (from neut.reactions]

ReactIon Type

Descriptive data and Dictionary

winnr*a 1nform.it Inn

Tot a 1 cross sect1on(sum of Dart IaIs)
~" stic scat ter In0 cross sect lu»

diroct (M,?n) cross section
n,3tt) cio&s section
n,n') to tue continuum
n,g) radiaMvo capture cross section
n.p) cross sect Ion
n,a) cross sect loti

<d> .abiaverage elastic scattering cosine.
<c>:average log energy decrement for elastic scat.

: <ee>/<2e>

Elastic scattering cross section

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

(n.g) radiative capture cross section

Non elastic cross sect1on(total-elast1c)

Non elastic cross section(totoi-eiastic)
(n.g) radiative capture cross section

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

-6.57000+ 6

4.71000* 6
-4.04000* 6
3.87000* 6

-6.57000+ 6
-1.55200+ 7

4.71000+ 6

4.71000+ C

Mat.No: 7852
Date:
Ref: UCBL-5100, VOL. 15

Lab: L1VERM0RE
Author: R.J H0WERTON
Card Images: 107-1

General Informât Ion

Resonance i i rameter data

Descriptive Jata and Dictionary

Resonance Informat Ion

I U I v I L» i U a a ^c? L. I l LJi . \ j Lf1.' LJ * U d ' I 1 u I 9 t

Elastic scattering cross section
Total Inelastic cross sect ion(sum of MT-5Mo91)
direct (n,2n) cross section
'n,3nl cross sect Ion
n.n'J to the continuum
n.g) radiative capture crt

ular dist. of secondary neutrons

Energy dist. of secondary neutrons

Phoion proa.MultiplIcIties(from neut.react Ions)

Photon proa.cross sect ions( from nru*. .react tons)

ular dist. of Photons 1 from neut.react Ions)

Energy dist. o? Photons (from neut.react ions)

tion Type

ction

<e>:averao'î loo energy dpcren*ent Tor elastic scat.
g> : <ee>/<2e>

Elastic scattering cross section

d'rect (n,2n) cross section
•p,3nt cross SGCt Ion
i».n") to the continuum

(n.g) radiative capture cross section

Non clastic cross sect1on(total-elast1c)

Non elastic cross section( totai-elaMic)
(n.g) radiât 1ve canture cross sect ion

Non elastic cross st=>ct ion( totai-eiast ic)
(».g) radiative capture cross section

8.27C00* 6
1. «59000+ 7

•8.27000+ 6
-1.'.90CO+ 7

G.26000* 6

6.26000* 6

w.>.t .No: 7353
Date:
Ref: UCRL-5400. VOL. 15

Genpral Informat ion

nesonancG parameter data

Neutron cross sections

Lab: LIVERMOflE
Auttior: R. J.HUWi_RTON
Card Images: 1223

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Phot on prod.VuItiD^icltIPS(from nput•react ions)

Ph'ton proa.cross SRCtIons(from neut.react urns)

Anyuiar dist. of Photons (from neut.react Inns)

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

React Ian Type

Resonance informat ion

ro ta l cross section(sum of p a r t i a i s )
C las t ic sca t te r ing r ross sect ion
l n t a i ine las t ic cross snet 1or>( sum of MT-51to91)
d i rec t (n.2nl cross sect ion
tn.3 ' t l cross seel ion
(n .n" ) to lho continuum
(n.g) rad ia t i ve capture cross sect ion

<u- Lab:averagf» e l a s t i c sca t te r ing cosine.
• o^ : .Ivor.Iu1* '"U enei gy pcrp«M>nt for elast Ic Seal .

direct (n.2n) c m s s section
(n.3n) cross 5PCt Ion
{tt.n'j to the continuum

cr O5S &pct1on(tot al-olasti

Nun e l
(n.g)

rinn p I
i n . g )

n( t tit a 1 'cla
cross sect i

6.37000+ 6
•1 34(J(IO* 7

8 04000» 6

-6.37000* 6
-1 .34000* 7

8.04000» 6

S 04000+ 6



67-Ho-1650 Mat.No: 70^4
Dale :
R«f: UCRL-5-S00. VOL. IS

F i l e Type

General Informât1on

Resonance parameter data

Neutron cross sections

LftD: HVERMORE
Author; R.J.HQWERTON
Card Images: 59G6

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon prod,Muitipl1cit1es(from neut.reactions)

Photon prod.cross sect1ons(from neut,reactIons)

Angular dist. of Photons (from naut.reactions)

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

React Ion Type

OescMptWe data and Dictionary

Resonance informat Ion

total cross section(sum of partials)
Elastic scattering cross section
Total inelastic cross section(sum of MT-S1to9i)
dfrect (n,2n) cross section
"n.3nj crass section
n,n') to tno continuum
n.g) radiative capture cross section

<D> Lab^average elastic scattering cosine.
<e>:averaoe log energy decrement for elastic scat.
<0> : <ee>/<2e>

Elastic scattering cross section

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

(n.g) radiât W e capture cross section

Non elastic cross section(total-elastic)

Non elastic cross section(total-e1astic}
(n.g) radiative capture cross section

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

Q-Value

-7.99000+ 6
•1.46700+ 7

•7.9*1000+ 6
•1.46700+ 7

6.21000+ 6

6.24000+ e

6.24000+ 6

Mat.No: 8305
Date:
Ref: UCRL-5400, VOL. 15

General Informat Ion

Resonance parameter data

Neutron cross sections

Lab: LIVCRMORE
Author: R.J.HOWERTO
Card Images: 6S53

React Ion Type

Descriptive data and Dictionary

Resonance Informat Ion

Total cross section(sum of Dartiais)
Elastic scattering cross section
Total inelastic cross sectionfsum of MT«5tto9O
direct (n.2n) cross section
n,3n) cross section

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon prod.WuIt IpI IcU 1es( from neut .react Ions)

Pnoton prod.cross sections(from neut.reactions)

ulaf dist. of Pnot ons (from neut.reset tons)

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

,.30000« 4 E
3.07000* 5 Ev
6.30000+ 5 Ev
1.05000« 6 EV

Level
Level
Level
Level

n!g) radiât W e capture cross section

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

> <ee>/<2e>

Elastic scattering cross section
9.1)0000' 4 Ev (n.n-| level
3.07000« 5 Ev (n.n'l Level
6.30000« 5 Ev (n.n') level
1.05000« 6 Ev (n.n'l Level

direct (n,2n) cross section
(n.3nl cross sect ion
in.n't to (fie continuum

(n.gj radiative caoture cross section

Non elastic cross seelion(total-elastic)

lotal-elastIc)
(n.g)

Non e 1
(n.g)

St IC)

•9.30000+ a
•7.10000« 6
•1.38900+ 7
-9.30000+ 4
•3.07000« 5
"G.30000* 5
•1.05000» 6

7.18000* 6

•9.30000» 4
•3.07000+ 5
•6.30000* 5
•1.05000* 6

-7.10000* 6
-1.38900+ 7

7.18000* 6

7.18000* 6

7.18000» 6



73-Ta-i81g at.No: 7855
ate;
lof: UCRL-54Q0. VOL. 15

îeneral Informat ton

lesonance parameter data

Neutron cross sections

Lab: LIVEKMORE
Author: R.J.HUKtRTON
Card imagos: 3039

Angular dlst. of secondary neutrons

Energy dlst. or secondary neutrons

Photon prod.MuH 1pHdties( from neut .react Ions)

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

Angular dlst- of Photons (from neut-reactions)

Energy d î t . of Photons (from neut .react Ions)

CI ton Typn

Descriptive data and Dictionary

Resonance Informat Ion

otal cross section(sum o' Dartlais)
last IC scattering cross section
otal inelastic cross se»clion(sum of MT-51to91)

direct (n,2n) cross sect ion
n.3n) cross sect ion
1.36100+ 5 Ev (n.n* Level
1.58600* 5 Ev (n.n' Level
_ 01500+ 5 Ev (n.n* Level
3.37500+ 5 Ev i n.n' Level
4.82300* 5 Ev i n.n' Level
4.95000+ 5 Ev n.n' Level
6.20000» 5 Ev n.n' Level
7.20000+ 5 Ev n.n- Level
9.25000+ 5 Ev nmn' Level

n.n') to the continuum
n.o) radiative capture cross section
n.D) cross section

<ij> Lob:overao© elastic scattering cosine.
<e>:average log energy decrement for elastic scat.
<g> : <ee>/<2e>

ElastIc scat te
1.36100+ S Ev
1.56600+ 5 Ev
3.01500» 5 Ev
3.37500» 5 Ev
4.82200+ 5 Ev
1.95000+ S Ev
6.20000+ 5 Ev
7.20000+ 5 E^
9.25000» S Ev

In0
n.n'
n.n'
n.n'
n.n'
n.n'
n.n'
n.n'
n,n'
n.n'

cross section
Levai
Level
Level
Level
Level
Level
Level
Level
Level

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

(n.g) radiative capture cross section

Non elastic cross sect1on(tota1-elasttc)

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

Won elastic cross section(tota1-e1ast 1C)
(n.g) radiative capture cross section

1.36100* 5
7.03000» 0
l.«2200» 7
1.36100» 5
1.58600* S
3.01500* 5
3.37500* 5
4.62200* 5
•4.95000* 5
•6.20000* b
•7.20000* 5
•9.25000* S

6.07000« 6
'2.39000* S

•1.36100* 5
•1.58600* 5
•3.01500* 5
•3.37500* 5
•4.82200* 6
•4.95000* 5
•6.20000* 5
•7.20000* 5
•9.25000* 5

•7.63000* 6
-1.42200* 7

e.07000* e

6.07000* 6

Mat.No: 7856
Date:
Ref: UCHL-5400. VOL. 15

LaD: LIVERMORE
Autnor: R.J.HOWERTON
Card Images: 3170

General Information

•onance Darametc" data

Neutron cross sections

Reaction Tyno

Descriptive data and Dictionary

Resonance Informat Ion

Total cross sect1on(sum of nantais)
Elastic scattering cross section
Total Inelastic cross sect1on(sum of MT-5ito9i)
direct (n,2n) cross section
',3nl cross section

.n') to the contlnuum

.g) radiative capture cross snctton

Angular dlst. of secondary neutrons

Energy dlst. of secondary neutrons

Photon prod.Mul t IDl Id 11es( front neut .react Ions)

Pnot on prod.cross sect 1on5(from neu t-react ions)

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

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

sine.
<e>:average log energy decrenent for elastic scat.
<g> : <ee>/<2e>

Elastic scattering cross section

direct (n.?n) cross section
(n,3n) cross sect Ion
(n,nr) to the continuum

(n.g) radiative capture cross section

Non elastic cross sfcction(total-elastIc)

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

Non elastic cross section(totai-eia-u ic)
(n.o) racllallve capture cross section

-7.«6000* 6
•1 .30900+ 7

5.83000* 6

•7.46000+ 6
-1.30900+ 7

5-83000+ 6

5.83000+ 6

5.83000+ 6

Mat.No: 7553
Date:
R<îf; UCRL-5400. VOL. 15

General Informât Ion

LâD: LIVEFWORE
Au t nor : R1J. HOt-1H H TON
Cara images: 2691

Neutron cross sec t ions

F.nercy

React ion Tyue

Descriptive data and Dictionary

Resonance Informat1on

Total cross section(sum of partlals)

Total 1ne last Ic cross sect ion(sum of MT-5ito9i)
Mrect (n,2n) cross section
n.3n) cross sect Ion
n.n') to ine continuum
n,o) radiative capture cross section

:G> Labiavprage einstic scattering co^inp.
e>:ai-eragç log energy decrement for elastic scat.
0> : <ee>/<2e>

Elastic scattering cross section

direct (n.în) cross sect Ion
(n. 3n| cross SC1Ct Ion
(n,t»• ) to ttie con11 nuum

-7.81000*
-I .14700*

6-17600+ 6

ftnguï«r J' "jt . Of P.'vjtons ( frcim neut . r*MCt Ion», )

Energy d1 st• of Photons (from neut.react ions) *n elastic cross sect ion vtotai
1.Q) radiative capture crosr. sectio

ic)

tic)

f.. 1700.T

6.17000» 6



75-RO-1B7Q Ma t.No: 7859

Ref:' UCRL-5400, VOL. 15

LaD: LIVERWOPE
Author: R.J.HOWTBTON
Card images: 2567

[ïnnnra.1 Informât ion

Resonance parameter aata

Neutron cross sections

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon prod.MuU1piidties(from neut.reactIons)

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

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

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

React Ion Type

f)rt«rr1p11vn MMn nnri f l i r t Innflcy

Resonance Informat1on

Total cross section(sum of pa r t i a l s )
E ta i t le scat ter ing <
_ ._. jiastic cross sectlonlsum of MT-51to91)

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

(n.g) radiative capture cross section

Non elastic cross secMon(total-eiastic)

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

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

•7.32000* 6
•1.35600+ 7

•7.32000+ 6
•1.35600* 7

5.67300+ 6

5.67300+ 6

7B-Pt- Og Hat-No: 7860
Date:
Ref: UCRL-5400, VOL. IS

General Informat Ion

Resonance parameter data

Neutron cross sections

Lab: LIVERMORE
Author: R.J.HOWERTON
Card Images: 1931

Angular dist. of secondary neutrons

Energy d1st. of secondary neutrons

Photon prod.Multiplient lest from neut.react Ions)

Photon prod.cross sections(from neut.reactIons)

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

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

React ion Tyoe

Descriptive data and Dictionary

Resonance informat Ion

Total cross section(sum of oartiais)
Elastic scattering cross section
Total Inelastic cross section(sum of MT-51to9i)
direct (n,2n) cross section
"n,3nl cross sect ion
n,n') to the continuum
n.g) radiative capture cross section

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

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

(n.g) radiative capture cross section

Non elastic cross section(total-elastic)

Non elastic cross section(tota1-elastIc)
(n.g) radiative capture cross section

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

Q-Valuo

-6.07000+ 6
•1.39000* 7

-6.07000+ 6
-1.39000+ 7

7.72000+ 6

7.72000+ 6

Wat.No: 7861
Date:
Ref: UCRL-5400. VOL.

Lab: LIUERMORE
Author: R.J.HOWERTON
Card Images: 3550

era1 Informat Ion

Resonance parameter data

Neutron cross sections

Angular C13I. of secondary nputrons

Energy aist. of secondary neutrons

Photon prod.MuM ipl lcit 1es( from neut . t-eac t ions )

ĵiar fl 1 s t * o f Pnol on s (Fr on noul. rça*** t Ions Ï

Energy GiSl. of Pnotons {from nout reactions)

React Ion Type

Resonance informat ion

ai c~oss sect Ion\su^ of partials)
Elastic scattering cross section
lotai inelastic cross section(sum of MT-5Mo91)
direct (n.2n) cross section
'".3-I) crnss 5**Cl 'on
n.n1) to tne continuum
n.g) radiative capture cross section
n.D) cross Sect Ion
n.a) cross sect Ion

I a •age e las t i c scat tpr ing cosine-
. _ „ . log energy decrement for e las t i c scat.
<ee>/<2e>

Elastic scattering cross section

direct (n,2n) cross sect ion
(n.3M) cross sect Ion
(n,n) to tne continuum

(n.g) rarti.it W e capture cross SfCi ion

Non
tn.gl radiâti

fJnn Piast 1c C
In.Ul i .i.lt.it 1

ss soctlon(totai-elattic)
capture cross s"iM ion

•8.06000+ 6
-t.47&00+ 7

6.51O00* 6
4.COOCO* A
7.03000+ 6

6.51000* 6

C 5'-OClU* 6



62-Pb- Oa
Date:
Ref:

General Informât Ion

Resonance parameter data

neutron cross sections

UCRL-5400, VOL. 15

Lab: HVERMOfE
Autnori R.J.HOWERTON
Card images: 1036

Angular dist. of secondary neutrons

Energy dtst. of secondary neutrons

Photon prod.Multipl ldt1es(from neut.reactions)

Photon prod.cross sect1ons(from neut.reactIons)

Angular dist. of Photons (from neut.reactions)

Energy aist. of Photons (from neut.reactions)

React ion Type

Oescrlpttve data and Dictionary

Resonance Information

Total cross sect1on{sum of parttals)
Elastic scattering cross section
Total Inelastic cross section (sum of MT-5Uo9i)
itrect In,Jn) cross section
n,3nj cross section
n.n'i to the continuum
•i.O) radiative capture cross section

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

Elastic scattering cross section

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

(n.g) radiative capture cross section

Non elastic cross section(total-elastic)

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

Non elastic cross sect1on(tota1-eiast*c)
(n.g) radiative capture cross section

•6.59000* 6
•1.4» 1 10+ 7

•6.59000* 6
•1.41110+ 7

7.35000+ 6

7.35000+ 6

Mat.No: 8306
Date:
Ref; UCRL-5400, VOL. 15

General Informat ion

Resonance parameter data

Neutron cross sections

Lab: LlVERMORE
Author: R,J.H0W£Rr0N
Card Images: 2966

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon prod.MuI 11pl lcit ies( from neut .react 1onr. )

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

Angular 01st. of Photons (From neut-react tons)

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

React ion Type

Descriptive data and Dictionary

Resonance informat ion

Total cross sect1on(sum of parttals)
Elastic scattering cross section
Total Inelastic cross section(sum of MT-5ito9i)
direct (n,2n) cross section
n,3n> cross section
n.n'a) cross sect Ion
5.96600* 5
1.6QB50* 6
2.55900+ 6
2.74700» 6
3.00000* 6
3. 12100* 6
n.n') to

Ev
Ev
Ev
Ev
Ev
Ev
he

n.g) radiât Iv
n.p) cros

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

n,n'

Level
Level
Level

Level
Level

;ont Inuuin
5 capture cross section

sect ion
n.ai cross section

> Lnb:average elastic scattering cosine.
>:avprage too energy decrenent for elastic scat.
> : <ee>/<2e>

Elastic scattering cross section
8
1
2
2
3
3

.96600»

.60850«

.5'j900*

.74?00<

.00000*

.12100»

5
6
6
C
6
6

Ev
Ev
Ev
Ev
Ev

n
Tl
P

n

.n'

.n'

t n '
.n*

Level
Level
Level
Levé
Level
Level

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

(n.o) radiative capture e n s s section

Non elastic cross sect1on(total-elastIc)

Won elastic cross section(total-elast1c>
(n,a) radiative capture cross section

(n.a) radiative canture cross section

8.96600* 5
7.46000* 6
1.43540+ 7
3.14400* 6
8.96600* 5
1.60850* 6
2.55900* 6
2.74200* 6
3.00000* 6
" 12100* 6- 3

4.60000* 6
1.30000* 5
9.63000* 6

8.96600* 5
•I.60B50* 6
•2.55900* 6
2.74200+ 6

-3.00000* 6
•3.12100* 6

•7.46000+ 6
-1.43540* 7
3.14400+ 6

4.60000* 6

4.60000* 6

4.60000* 6



Mat.NO: 7863
Date:
fief: UCRL-5400. VOU. 15

General Information

Resonance parameter data

Neutron cross sections

Lab: LXVERMORE
Author: R.J.HOWERTON
Card images: 1886

Annular dist. of secondary neutrons

Energy dist. of secondary neutrons

)ton prod.Mult IpUcIt tes(from neut .react ions)

Photon prod.cros5 sect1ons(from neut.react tons)

Angular 01st. of Photons (from neut.reactIons)

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

Descriptive data and Dictionary

<v> !average tota1<orampt+delayed)neutrons/fIssion
Oelaved neutrons from fission
Prompt neutrons from fusion

Resonance Information

Total cross sect1on(sum of partial*)
Elastic scattering cross section
Total inelastic cross sect ion(sum of M T - 5 H O 9 1 )
direct (nt2n) cross section
(n,3n) cross section
Total fission cross section(sum of MT-19to2t,38)
n,4nl cross section
n.n'J to the continuum
n,g) radiative capture cross section

<u> LaD:averaa* 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 section
lotal fission cross sect1on(sum of MT-I9to21.38)
'n.4nl cross section
n.n'J to the continuum

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

Non elastic cross sect1on(total-elast1c)

Non elastic cross section(totai-elastic)
Total fission cross section(sum of MT-l9to21,38)
(n.g) radiative capture cross section

t4on elastic cross sect 1on( totai-eiast ic)
Total fission cross secttontsum of Mf-»9to21.38)
(n.g) radiative capture cross section

•5.12000+ 6
•1.19100+ 7
1.8000D4 8
•1.71500+ 7

6.43000+ 6

•5.12000+ 6
•1.19100+ 7
1.60C00+ 8

•1.71500+ 7

1.60000+ 8
6.43000+ 6

1.80000+ 8
6.43000+ 6

1.80000+ 8
6.43000+ 6

90-Th-232g Mat.No: 7B64
Date:
Ref: UCRl-5400. VOL. 15

Lao: LIVERMORE
Author; R.J.HOWERTON
Card Images: 6472

General Information

Resonance parameter data

Neutron cross sections

React ion Typo

c r i oMve data and OicUonary

<v> -.average to ta l (prompt + tie layer! ) neut rons/ f 'ss ion
Ofiiayed neutrons from f i ss ton
P n f l i neutrons from f i ss ion

Resonance Information

Total cross 5ection(sum of pa r i i a i s )
Elast ic scattering cross section

Angular a t s t . of secondary neutrons

Energy cHst. Of secondary neutrons

Photon prod.MuIt Ip I i c l t1es( f rom neut.react tons)

Angular d i s t . of Photons (from ncul.react ions)

Energy o i s t . of Pnotons (from neut.react Ions)

ect (n,2nj cross sect Ion
(n,3n) cross sect Ion
Total f iss ion cross sectlon{
( n . i n l cross sect Ion
n,n*} to t "e continuum
n.g) rad iat ive capture cros

MT-S MoSM

T-i9to21.38)

u> Lau:average e las t i c scatter ing cosine.
<e> :avei 3yi; log energy decrement for e las t i c scat.

/2

E Ia

direct (n.2n) cross section
(n.3n) cr oos SOCl Ion
Total fission cross sectlonfsum of MI-191O21.36)
(n.inl cross section
(n.n1) to the continuum

Tot
(n.g) rad lat W e i ct ion

plastic)

-19to2l.3B)

Non el
total
in.g) adiat W e capture cross sec

Total fissltin cross sections
In.g) radiât W e capture Cfuss

isllc)
Mt-19to21.38)

3St Ic)
MI - 191o21.38 >

•0.34000* 6
•1.15GU0* 7
1.70000* 8
1.83OO0* 7

à.79000* 6

-6.34000* 6

l !70000* 8
-1.83500* 7

1.70000'
4.79000-

1.70000»
4.75000*

1 . 70000*
4. 79000*



Mat.NO: 7665
Oat»:
Ref: UCRL-5400. VOL. 15

General Information

Resonance parameter data

Neutron cross sections

LaD: LIVERWORE
Author; R.J,HOWRTQM
Card Images: 1901

ARQUlar d i s t . of secondary neutrons

Energy 01st- of secondary neutrons

Photon prod-Mult Ip I i d t i e s ï from neut.react Ions)

Photon prod.cross sect1on${from neut.react tons)

Angular d i s t . of Photons (from neut.react1on$)

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

R«*aiM Ion Type

Descriptive data and Dictionary

<v> t average tot a 1(prompt*delayed)neutrons/ fission
Delayed neutrons from ftsston
Promut neutrons from fission

Resonance Information

tai cross sectlon(sum of ©aMials)
Elastic scattering cross section
Total Inelastic cross sect*on(sum of MT-51to91)
direct (n,2n) cross section
(n,3n) cross section
Total fission cross sect ion (sum of MT-^9to2i,3B>
n,4n) cross section
n.n'J to tne continuum
n,o) radiative capture cross section

<û> Lab:average elastic scattering cosine.
<e>:average log energy decrement for elastic scat.
<0> : <ee>/<2«>

Elastic scattering cross section

direct (n,2n) cross section
n.3n) cross section
otal fission cross sect1on(sum of MT-igto21,3B]
n.4n) cross section
n,n') to the continuum

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

Non elastic cross section(total-e1ast1c)

Non elastic cross section{totai-elastIc)
Total fission cross section(sum of MT-i9to21.3B)
(n.g) radiative capture cross section

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

•4.7E000* 6
1.12200+ 7

•1.63400* 7

6. 18000+ 6

•4.78000* 6
-1.12200* 7
1.80000* 8
-1.63*00+ 7

1.80000+ 8
6.18000+ 6

1.80000+ 8
6.18000* 6

1.80000+ 8
6.18000+ 6

92-U -2330 Mat.No: 7866
Date:
Ref: UCRL-L,400. VOL.

LaD: L1VERM0RE
Author: R.J,HOwERTON
Card imaoes: 3615

General Informât Ion

Resonance parafneter data

Neutron cross sections

Oescriotive data and Dictionary

v> ravpraae total(promoI+delayed)neutrons/fission
Delayed neutrons from fission
Protnot neutrons from fission

Résonance informat ion

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

direct (n.2n) cross section
(n.3M cross Section
Total fission cross sect1on(sum of MT-igto2i,38)
'n,n" ) to the cont1nuum
n.g) radiative capture cross section

Angular aist. of seconaary neutrons

Energy dtst. of secondary neutrons

Photon prod.Mult IpI !CU ies( from neut .react ions)

Photon proa.cross sectlonstfrom neut.react ions)

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

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

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

E la sec 11on

dtrect (n.2n) cross sect1on
(n,3n) cross sect Ion
Total fission cross sect1on(sum of MT-igto2i,38)
(n.n'J to the continuum

Total fiss'on cross sectiontsum of MT-I9to21.38)
(n.g) radiative capture cross section

Non elastic cross section(tota'-eiastIc)

Non elastIc cross sect1on(total-plastIc)
Total fission cross sect1on(sum of MT-I9to21,38)
(n.g) radiative capture cross section

Nan elastic cross sectlonttotai-slastici
Total riss lO'i cross sect ion( su"' of MT-I9ïo2 1,36)
(n.g) radiative capture cross section

5.90000+ 6
•1.31800+ 7
1.80000+ 8

•5.90000+ 6
•1 .31800* 7
1.80000+ 8

1.60000+ 8
6.84000+ 6

1.80000+ 8
6.84000+ 6

1.80000* 6
6.64000+ 6



Mat.No: 7867

flef:" UCRL-5400. VOL- 15

General Information

Resonance parameter data

Neutron cross sections

Lab: t. U't RMO R E
Author: R.J.HOWERTON
Card images: 1629

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon prod.MuI11piicittes(from neut.reactions)

Photon orod.cross sect1ons(from neut.reactions)

Angular dist. of Photons (from neut.reactions)

Energy dist. of f-hotons {from neut .react ions)

Descriptive data and Dictionary

<v> !average total(Dromnt*delav#d)neutrons/fission
DlAvnd iinuirons from fission

o"»pt neutrons from fission

Resonance Information

Total cross sect 1on{sum of oar M a i s )
Elastic scattering c o s s section
Total inelastic cross section!sum of MT»5ito9t)
direct <n,2n) cross section
n,3n) cross section
Total fission cross section*sum of MT-10to2i.36)
(n.n') to the continuum
(n.g) radiative capture cross section

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

EIa Mon

direct (n,2n) cross section
(n,,3n) cross section
Total fission cross sectton(sum of MT*19to21,3B)
(n.n*) to tho continuum

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

Non elastic cross sectlon(total-elastic)

Non elastic cross section(totai-elastIc)
Total ftssion cross secMon(sun* of MT-t9to2t ,36)
(n,g) radiative capture cross section

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

•6.81000* 6
•1.25900* 7
1,80000+ 8

S.31000* 6

•6.64000* 6
-1.25900* 7
1.60000* 8

1.80000* e
5.31000* 6

i.ecooo+ s
5.31000* 6

1.80000*
5.3>000*

Mat.No: 7868
Oate:
Ref: UCRL-5400. VOL. 15

Lab: LIVERMORE
Author: R.J.HOWCRTON
Card Images: 32*4

General Informât ion

Resonance parameter data

Neutron cross sections

Angular disl. of seconaary neutrons

Energy dist. of secondary neutrons

Pnoton prod.MuH iplicit les

Photon prod.cross sect 1ons( from neut .react Ions)

Annular atst. of Photons (from neut.reactions)

Energy (list, of Photons {from naut. reactions)

React Ion Type

Descriptive data and Dictionary

: average tota 1(prompt+detayed)neutrons/fission
Delayed neutrons from fission
Prompt neutrons from fission

Resonance Informât Ion

Total cross sect1on(sum of paMials)

Total Inelastic cross sect1on(sum of MT«51to9i)
direct (n.?n) cross section
(n.3n) cross section
Total fission cross sect1on(sum of MT-19to2l.38)
'.in) cross Section

,np) to the continuum
(n.g) radiative capture cross section

<û> Lab:average elastic scattering cosine.
<e"»:average lag enera.y decrement for e'astic scat.

: <ee>/<2e>

Elastic scattering cross section

direct (n.?n) cross section
(n.3n) cross sect ion
Total fission cross section(sum of MT-19to2l.38)
'flnl cross sect Ion

n') to the continuum

section(sum of MT-19to2i.38)
(n.g) radiât iv<

Non elastic cross section(totai-eiastic)

Non elastic cross sect ion(tota"*-eiast ic)
Tola! fission cross seel1on(sum of Ml-19to?1,38)
(n.g) radiative capture cross section

Non elastic cross section(rotai-eiast Ic)
lotai fission cross &rct U)Ii(SMn of Mi-I9to2i .38)
(n.g) radiative capture cruss section

5.23000+ 6
•1.20000* 7
1.60000+ 8

•1.78900+ 7

6-55000+ 6

5.23000+ 6
•1 .20000* 7
1.80000* 8

•1.78900+ 7

1.80000* 8
6.55000+ 6

1.80000+
6.55000*

1.80000«
6-55000*



-236g Mât.No: 7669
Date:
R f : UCHL-5«00, VOL. 15

General Information

Resonance parameter dat

Neutron cross sections

Lati: LIVERMOnc
Autnor: R.J.H0V.T.R10N
Card Images: 1503

Angular Cist, of secondary neutrons

Energy dist. of secondary neutrons

Photon proa.Mult I lest from neut .reactions)

Photon prod.cross sections(from naut,react Ions)

Angular dist. of Pnotons (from neut.reactions)

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

React ion Type

Descriptive data and Dictionary

<v> taverage totai(prorrnt*deiayed)neutrons/fission
Delayed neutrons front Fission
Prompt neutrons from fission

Resonance Information

Total cross section(sum of partiale)
Elastic scattering cross section
Total inelastic cross section(sum of MT-sito9l)
direct (n,2n) cross section
"n.3nj cross section
ota) fission cross sect1on(sum of MT-I9to21,38)
n.n') to the continuum
n,o) radiât w e capture cross tect ion

<{j> 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 Section
total f ̂ sslo» cross secMontsum of MT-I9to2i .36)
(n.n') to the continuum

Total fission cross section(sum of HtT«ogto2i,38)
(n.o) radiative capture cross section

Non elastic cross sect1on(totai-elastIc)

Non elastic cross section(toMi-eia$tic)
Total fission cross sect1on(sum of MT-19to21,38)
(n,g) radiât W e capture cross section

Non elastic cross sect1on(totai-elast1c)
Total fission cross seCtionlsum of MT-19to21,38)
(n.o) radiative capture cross section

•6.55000* 6
•1.16500«- 7
1.80000+ 6

5.(2DD0+ 6

-6.55000+ 6
•1.18500+ 7
1.80000+ 8

1.80000+ 8
5.12000+ 6

1.80000+ 8
S. 12000+ 6

1.80000+ 8
5.12000+ 6

Mat.NO: 7B70
Date:
Ref: UCRL-5400, VOL. 15

General Informat Ion

Resonance parameter data

Neutron cross sections

Lab: LIVERMORE
Author: R.J.Ht_W£RT0N
Card images: 1517

React ion Type

Descriptive data and Dictionary

<v-> : average tot a 1 (prorot* delayed) neutrons/ fission
Delayed neutrons from fission
Prcmot neutrons from fission

Resonance Informât ion

tai cross section(sum of nartiais)
Elastic scattering cross section
Total inelastic cross sect ion(sum of Mi-5ifo9U
direct (n,2n) cross section
(n,3n) cross section
oial fission cross SPCt lonfsiim of MT-I9t o2l .38)
n.n') to the continuum
n.o) radiative capture cross section

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon orod.Mult IpMcIt 1es( from neut .react ions)

Photon prod.cross seer1ons(from neut.react Ions)

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

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

u> Lah:av€»rag.e elastic scattprtng cosine.
e>:averag<î log energy decrement for elastic scat.
0> : <ee>/<2e>

Elastic scattering cross section

direct (n.2n) cross section
(n.3n) cross sect Ion
lotal fission cross section(sum of MT-i9to2i,38)
In.n') to the continuum

Total fission cross sectlon(sum of MT-i9to2i.38)
(n.O) radiative capture cross section

Non elastic cross section(totai-eiastIc)

Non elastic cross sect ion( totai-eiaM ic)
Total fission cross sect1on(sum of M!"19102I,38)
(n.g) radiative capture cross section

Non elastic cross section(total-elastIc)
lotal fission cross section(sum of Ml -I9to2i,38)

•5.12000+ 6
•1.16700+ 7
1.60000+ 8

6.11000+ 6

5.12000+ 6
• 1.16700+ 7
1.00000+ B

1.00000*
6. 14000*

1 60000* 8
6.14000* 6



92-U -238g Mat.No:
Qa ta:
flof ;

General

7871 Lab: LIVERMOHE
Author-. R.J.MOWRTON

UCRL-5400. VOL. 15 Card images: 3100

File Type

Information

Resonance parameter data

Neu t ron

Angular

Energy

Phot on

Pnoton

cross sect ions

•

dlsl. of secondary neutrons

Cist, of secondary neutrons

prod.Mult<pHc1ttGS(from neut .react tons)

prod.cross sect1ons{from neut.react Ions)

ûngular d1sr. of Pnotons (from neut.react tons)

Energy Cist, of Photons (from neut.react ions)

React'on Type

escriptive data and Dictionary

v> !average total(prompt*d9ïayed)n«utrons/f1ssion
elaved neutrons from fission
rompt neutrons from fission

esonance Information

otal cross section($um of partiels)

otai Inelastic cross sectton(sum of MT-51to91)
Irect (n,2n) cross section
n,3n) cross section
otal fission cross sectton(sum of MT-19to21,
n,4n) cross ssctIon
.50000+ 4 Ev
.48000» 5 Ev
.08000» 5 Ev
.80000« S Ev
.32000+ 5 Ev

8.27000+ 5 Ev
9.30000+ 5 Ev
9.67000+ 5 Ev
.00000+ 6 Ev

n.n'

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

.04100+ 6 Ev tn.n'

.06000+ 6 Ev I n.n'

.12000+ 6 Ev

.16000* 6 Ev

.22000* 6 Ev

.27000+ 6 Ev

.30000+ 6 Ev

.36000+ 6 Ev

.41000+ 6 Ev
1.43700* 6 Ev
1.47000» 6 Ev
1.62500» 5 Ev
1.87500+ 6 Ev

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

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

n.n' Level
n.n') Level
n.n') Level
n,n'J Levé 1

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

<u> Lnb:average elastic scattering c o s m e .
<e>:average log energy decrement for elastic
tg> : <ee>/<2e>

Elastic scattering cross section
4.50000+ 4 Ev n.n') Level
1.48000+ 5 Ev
3.08000+ 5 Ev
6.80000+ 5 Ev
7.32000+ 5 Ev
8.27000+ 5 Ev
9.30000+ 5 Ev
9.67000+ 5 Ev
1.00000+ 6 Ev
1.04100+ 6 Ev
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
1.62000+ 6 Ev
1.87500+ 6 Ev

n.n') Level
n.n' Level
n.n'
n.n'
n.n'

n.n1

n.n'
n.n'
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
Level
Level
Level
Level
Level
Level

n.n' Level
n.n') Level

direct tn.2n) cross section
tn,3n) cross section
lotai fission cross sect 1on(suin of MT-19to21
(n.4n) cross section
(n.n'j to ttie continuum

Total fission cross secMon^sum of MT~19to31
(n.g) radiative caoture cross section

Non elastic cross sect1on<total-elastIc)

Non elastic cross sect1on(total-elast1c)
lotal fission cross sectlon(SUTI of Ml»19to2l
(n.g) radiative capture cross section

Non elasMC cross sect 1on( total-elast 1c)
total fission cross sect1on(sum of M;«19to21

38)

scat.

38)

.38)

.38)

.381

Q-Va lue

-4.50000»
-6.04000»
-1.14500«
1.80000«

-1.78200+
-4.50000»
-1.48000»
-3.08000»
-6.80000«
-7.32000»
-8.37000»
-9.30000»
-9.67000»
-1.00000+
-1.04100«
-1.06000»
-1.15000»
-1.16000»
-1.2200C»
-1.27000»
-1.30000»
-1.36000»
-1.41000»
-1.43700»
-1.47000+
-1.62500+
-1.87600»

4.60000»

-4.50000»
-1.48000+
-3.08000+
-6.80000»
-7.32000»
-8.27000»
-9.30000»
-9.67C00»
-1.00000»
-1.04100+
-1.06000+
-I.12000+
-I.16000+
-1.22000»
-1.27000+
-1.30000+
-1.30000+
-1.41000+
-1.43700+
-1.47000+
-1.62500+
-1.87500+

-6.04000+
-1.14500+
1.80000+

-1.78200+

1.80000+
4.80000+

1.80000+
4.80000+

1.80000+
4.80000+

4

58
7
4
S
5
5
5
5
5
5
6
6
6
6
6
6
6
6
6

I6
6
6

6

4
5
5
S
5
5
5

5
6
6
6
6
6
6
6
6
6
6
6
6
6
6

6
7
8
7

8
6

8
6

B
6



Mat.No: 7872
Date:
Rûf: UCRL-5400. VOL. IS

General informat1on

Resonance parameter data

Neutron cross sections

Lab: LIVE RMOIiE
Autnor i R. J.HOV/ERTON
Card Imaaes: 1601

Type

Descriptive data and Dictionary

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Pnoton prod.MuH loi IcH lest From neut .reactions)

Photon prod.cross sect1ons(from neut-reactions)

Angular dist. of Photons (from neut.reactIons)

Energy Olst. of Photons (from neut.reactions)

v> :averaaa tot&l(profflot+dei
Delayed neutrons rrom fission
Prompt neutrons from fission

Resonance Information

Total cross sect1on(sum of partials)
Elastic scattering cross section
Tolal Inelastic cross sect ion(sum of MT-5ito9i)
iirect (n,2*0 cross section
n,3n) cross section
otal fission cross section(sum of MT-19to21.38)
n,4n1 cross section
n.n'J to the continuum
n.g) radiative caoture cross section

<U> Lab:average elastic scattering cosine.
<-.average 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.«n) cross section
(n,n') to the continuum

Total fission cross section(sum of MT-i9to2i.30)
(n.g) radiative caoture cross section

Non elastic cross sect ionUotai-eiosMc)

Non elastic cross section(total-elastic)
Total fission cross sectiontsum of »l*19to21.38)
(n.g) radiative capture cross section

Non elastic cross sect lon(total-dastic)
Totat fission cross sectton(sum of MT-19to2i,38)
(n.g) radiative capture cross section

•4.80000+ 6
•1.09500* 7
1.60000+ 8
•1.60700+ 7

5.93000+ 6

1.80000+ 6
•1.09500+ 7
1.80000+ 8
•1.60700+ 7

1.80000+ 6
5.93000+ 6

1.B0OO0+ 8
5.93000+ Ë

1.80000+ 8
5.93000+ 6

Mat.No: 7673
Date:
Ref: UCRL-5100, VOL. 15

General Informât1on

Resonance parameter data

Neutron cross Sections

LaU: LIVERMORE
Author: R.J.HOWERTON
Card images: 1666

Reaction Type

Descriptive data and Dictionary

<v> :avfiraae total(Dromot*deiayed)neutrons/fission
Delayed neutrons from fission
Prompt neutrons from fission

Resonance informat Ion

_.al cross sect1on(sum of part IaIs)

Total inelastic cross secMon(sum of M T - 5 U o 9 D
_ CCt (n,2rt) cross section
(n,3n) cross sect ion
Total fission cross section(sum of MT-I9to2i.38)
n.4nJ cross section
n,n' ) to the cont1nuum
n.g) radiative capture cross section

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon orod.MultIpIIc

Photon prod.cross

Angular dist. of

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

<e>:average log energy decremen
: <ee>/<2e>

Elystic scattering cross section

direct (n.2n) cross section
(n.3n) cross sect ion
Total fission cross section(sum of Mr-I9to2I.38)
(n,4n) cross sect Ion
(n.n'J to the con(lnuum

of MT-19.lo21.36)
Ct ion

Total fission cross sect ictsum o
i".g) radiative capture cross sec

Non elastic cross section(totai-e
Tot a I f 1 ss id» cross sect 1o'i( sum o
(n.g) radiative capture cross sec

Mi-i9to2i,38)

ast Ic)
Mi - i9 to2 l ,38)

Kin

5.93000* 6
1.07400* 7
1.60000+ 8
1 .68800* 7

6.08000+ 6

-5.93000+ 6
•1.07400* 7
1.60000* 8
-1.68803+ 7

1 ,80000*
6.08000*

1.80000+ 8
6,08000+ 6

1.80000* 8
6.08000+ 6



Mat.No: 6307
Data:
Ref: UCRL-S400, VOL. 15

General Informât ion

Resonance parameter data

Neutron cross sections

Lab: LlVERMOHE
ÛUthor: R.J.HOWERTON
Cara images: 1566

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon Drod.Ku1tip11cM1es(from neut.react Ions)

Photon prod.cross sections!from neut.react tons)

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

Energy dist. of Photons (from neut.reactions)

React ion Type

Descriptive data and Dictionary

<v> !average tota1(prompt+de1ayad)neutrons/fission
Delayed neutrons from fission
Promet neutrons from fission

Resonance Informat1on

Total cross secMon(sum of oartials) ;
Elastic scattering cross section
Toial Inelastic cross sect 1on(sum of MT*51to9D
dtrect (n.2n) cross section
'n,3n) cross section
otai fission cross soctton(sum of MT-19to21,3B)
n.n') to the continuum
n.g) radiative capture cross section

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

Elastic scattering cross section

direct (n,2n) cross section
(n,3n) cross section
Total fission cross sect1on(sum of MT-l9to21.38)
(n.n') to the continuum

Total fission cross sect1on(sum of MT-l9to21.38)
(n.g) radiative capture cross section

Non elastic cross sect1on(totai-eiastIc)

Non elastic cross sectton(totai-eiastic)
Total fission cross sect1on(?um of MT-i9to21,38)
(n.g) radiative capture cross section

Non elastic cross section(total-elastic)
Total fission cross sect loMsum of MT-t9to21.38)
(n.g) radiative capture cross section

•6.90300+ 6
•1.31140* 7
1.80000* S

•6.98300+ 6
•1.311*0+ 7
1.80000+ 8

1.60000+ 8
5.66500+ 6

1.80000+ 8
5.68500* 6

1.80000+ 8
5.6C500+ 6

93-ND-236o Mat.No: 8308
Date:
R f : UCRl-5400. VOL. 15

Lab: LIVERMORE
Aulrior : R. J.HOh1E RTON
Card images: i486

General Informât Ion

Resonance parameter data

Angular aist. of secondary neutrons

Energy dist. of Secondary neu,rons

Pnoton proa.Mult IpI1c111es(from neut.react ions)

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

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

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

React Ion Type

Descriptive data and Dictionary

: average total(promot *delayed)neut r
Delayed neutrons frnm fission
"" mpt neutrons frcn MSSIon

Resonance Informat Ion

ai cross sec 11o^(su^^ of oart • aisJ
Elastic scattering cross section
Total Inelastic cross seel1on(sum of MT-5ito91)
direct (n.2n) cross section
(•>.3n) cross section
Tnial fission cross sect1on(sum of MT-I9to21.38)
(n.n") to the cont inuum

0) radiative capture cross section

ge c se
!averau" log energy decreii>ent
: *'ee'»/<?o>

Elastic scattering cross section

direct (n.2n) cross section
(n,3n) cross sect ion
iotal fission cross sec11on\su^ O T MT^191o*1.38J
(n.n') to the continuum

Total fission i ross sect ion (sum of Nir-i9to2i .38)
(n.g) radiative capture cross section

Non elastic cross sect 1on( tol-il-elast Ic )

Non elastic rross sect 1on( lot.il-elast Ic)
lotal fission cross sect ion(sum of Wf-t9tO?l,36)
(n,g) radiative capture cross section

Non elastic C'oss section(totai-eiasiic)
Total fission cross Sectlon(sum of VT-19to21.38)
In.g) radiative capture cross section

5.68500* 6

l!80000* 8

6.62600+ 6

•5.68500* 6
•1.2GG80* 7
1 .80000+ 8

1.60000-t 8
6.02800* 6

i eoooo* 8
6.62300* 6

1.60000* 8
6.62800* 6



Mat.No: 7674
Date:
Ref: UCRL-S100, VOU. 15

General Informat ton

Resonance parameter data

Neutron cross sections

Lab: LIVERMORC
Author: R.J.HOWERTON
Card Images: 2531

Angular dist. of secondary neutrons

Enerov dist. of secondary neutrons

i
Photon prod. Mult tplidt 1es(from neut .react Ions)

Photon prod.cross sections(from neut.reactions)

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

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

React ion Tyoe

Descriptive data and Dictionary

<v? taverage t otaHoromot+delayed Jneutrons/fission
Delayed neutrons from fission
Prompt neutrons from fits Ion

Resonance Information

Total cross section(sum of oartiais)
Elastic scattering cross section
Total Inelastic cross sect Ion (sum of MT-5Ho91)
direct (n,2n) cross section
(n,3n) cross section
Total fission cross sect1on(sum of MT-I9to21,38)
n.n') to the continuum
n.g) radiative capture cross section

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

: <ee>/<2e>

Elastic scattering cross section

direct (nt2n) cross section
(n.3n) cross section
Total fission cross sect1on(sum or MT-19to21.38)
(n.n'} to the continuum

Total fission cross sect1on(sum of MT-I9to21,38)
(n.g) radiative capture cross section

Non elastic cross secMon(totai-elastic)

Non elastic cross section(totai-eiastic)
Total fission cross sect1on(sum of MT-I9to2l.38)
(n.g) radiative capture cross section

Non elastic cross sect1on(tota1-elastic)
Total fission cross section(sum of m-i9to2i.38)
(n.g) radiative capture cross section

O-Valua

-6.53700* 6
-1.23100* 7

i.eoooo*- e

-6.53700+ 6
-1.23100+ 7
1.80000+ 8

1.30000+ 8
5.48000+ 6

1.60000+ 8
5.48000+ 6

1.80000-
5.«8000<

93-No-23Bg Mat.No: 8309
Date:
R f : UCRL-5400, VOL. t5

Lab:
Author: R.J.HOWERT0N
Card images: 1509

General Informât Ion

Resonance parameter data

Neutron cross sections

React ion Type

Descriptive data and Dictionary

Angular dist. of secondary nputrons

Energy dist. of secondary neutrons

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

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

Delayed neutrons from fission
Prompt neuirons from fission

Resonance Information

Total cross sectton(sum of paMiais)
E last Ic sea Itor Ing cross sec Iiyn
Total tneiast Ic cross sect ion(sum of MT-5Ho91 )
direct ln.?n) cross SGCt Ion
(n.?n) c o s s section
Total fis^i on cross sect ion( sum of MT""l9to21.3B)
(n.n') to the continuum
In.g) radiative capture cross section

ergy decrement for elastic scat.

sect ion

(n.n') to the continuum

{n.g) radiative capture i

MT-19to21.38)

MT-19to2t.3B)

StIC)

Tot al f IssIon cross sect1on(sum of HI-191o21.38)
(n.g) radiative canture cross section

elastic)
of Mt-l9to2i.38)
Ct ion

•5.46800* 6
-1.21160« 7
1.80000* 8

6.21800+ 6

-5.48800+ 6
-1 .21160* 7
1.80000+ 8

1.80000* 8
6.21800+ 6

1 .80000 +
6.21000*

1.80000+
6.21800+



Cis t , of Photons ( from neut .ro.ici tens) ,Non plastic croîs s c t ' i i l l
' { • i . . j ) r,vil,H!vn canliir-- rr-,

94-Pu-238o Mat.No: 7675
flef--' UCRL-5400, VOL. 15

General Information

Résonance parameter data

Neutron cross sections

Lab: LXVERMOnE
Author: B.J.HOWERTON
Card images: 2596

F i l e Type

Angular dist. of secondary neutrons

Energy aist. of secondary neutrons

Photon prod.MultiDlicit1es(from neut.react ions)

Photon orod.cross sect1ons(from neut.reactIons)

Angular dist. of Photons (from neut.reactIons)

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

Descriptive data and Oictionary

<v> :average tot a 1 (prompt *(Jelayed)neutrons/f lésion
delayed neutrons from fission
Prompt neutrons from fission

Resonance information

Total cross sect1on(sum of oartials)
Elastic scattering cross section
Total inelastic cross section(sum of MT-51to9i)
direct (n,2n> cross section
n,3n) cross section
Otal fission cross Sect1on(sum of MT-19t021,3B)
n,n') to the continuum
n.g) radiative capture cross section

<G> Labraverega 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 section
Total fission cross sect1on(sum of MT»19to2i.3B)
(n.n') to the continuum

Total fission cross section(sum of MT-i9to2i.3B)
(n,g) radiative capture cross section

Non elastic cross section(total-elastic)

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

Non elastic cross section(totai-elastIc)
Total fission cross sectiontsum of MT»19to2i,38)
(n.g) radiative capture cross section

•7.00000+ 6
•1.20600+ 7
1.86000* B

•7.00000+ 6
•1.20600+ 7
1.86000* 8

1.86000+
5.66000+

1.86000+ 6
5.66000+ 6

1.86000+
5.66000+

Mat.No: 7876
Oate:
Ref: UCRL-5400, VOL. 15

General Informat Ion

Resonance parameter data

Neutron cross sections

Lab: LIVERMORE
Author: R.J.HOWERTON
Card Images: 3663

File Type Reaction Type

Descriptive data and oicttonary

: average tota1<promot+deiayed)neutrons/fission
Delayed neutrons from fission
Promet neutrons from fission

Resonance Informat Ion

Total cross sect1on(sum of part IaIs)
Elastic scattering cross section
Total Inelastic cross section(sum of MT-51to91)
direct (n,2n) cross section
' .3n) cross section

t a l 'I55I on c ̂* o s s section^ SÛ T̂  of MT * 191021 * 3o )
(n,-sn) cross sect ion

Angular aist. of secondary neutrons

Pnoton prod.MuItIpItcitles(from neut.react Ions)

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

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

Energy dist. of Pnc ••'•% (fron neut .react Ions)

_.70000+ 4 Ev n.n' Level
7.60000* 4 Ev n.n' Level
1.61000+ 5 Ev n.n' Level
2.86000+ 5 Ev n,n' Level
3.31000* 5 Ev n.n' Level
3.90000* 5 Ev n.n' Level
n . n ) to the continuum
n.g) radiative capture cross section

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

Elastic scattering cross section
5.roooo*
7.60000*
l.6^000*
2.86000+
3.31U00*
3.90000+

4
4
5
5
5
5

Ev
Ev
Ev
Ev
Ev
Ev

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

Level
Level
Level
Level
Level
Level

n') to the continuum

direct (n,2n) cross section
(n.3n) cross section
Toial fission cross sect1on(sum of MT-I9to2l.36)

(n.n'l to the continuum

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

Mon elastic cross sect1on(total-elastIc)

Non elastic cross sect1on(total-elastIc)
Total fission cross sect1on(sum of MT-19to2l.38)
(n.g) radiative capture cross section

lotal fission cross SCCI1on(su'n of MT-19to21.38)

(n.g) radiative capture cross section

5.70000+
5.61000+
1.25100+
T.80000»
1.85500+
5.70000+
7.60000*
1.64000«
2.86000+
3.31000'
•3.90000+

6.53000+ 6

•5.70000+ «
•7.60000+ 4
•1.64000+ 5
•2.86000« 5
-3.31000* 5
•3.90000+ 5

•5.61000* 6
•1 .25100* 7
1.66000* 8

-1.85500+ 7

1.86000« 8
6.53000+ 6

1.86000+
6.53000-

1.86000« 8
6.53000» 6



Mat.No: 7877
Date:
Ref: UCRL-5400. VOL. 15

F lit Type

General Informât loo

Resonance parameter data

Neutron cross sections

Lab: LIVERMOHE
Author; R.J.HOWERTON
Card Images: 5212

Angular d t s t . of secondary neutrons

Energy o l s t . of secondary neutrons

Photon prod.MuI t Ip I ic i11es(from neut . react ions)

Photon prod.cross sect 1or>s( from neut .react Ions)

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

Energy a i s t . o f Photons (from neut.react ions)

Descriptive data and Dictionary

<v> :averaae total(prompt*do1ayeO)neutrons/fission
Delayed neutrons from fission
Prompt neutrons from fission

Resonance information

Total cross section(sum of partiais)
Hast Ic scattering cross section
Total Inelastic cross secttonlsum of MT»5Uo91)
direct (n.2n) cross section
(n,3n) cross section
Total fission cross sect1on(sum of MT-19to21,3B)
4.50000+ 4 Ev
1.420QQ+ 5 €v
2.96000+ 5 Ev
5.99000+ 5 Ev
8.90000* 5 Ev
'n.n') lo the continuum
n.g) radiative capture «

fleact ton Type

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

Level
Level
Level
Level
Level

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

Elasttc scattering cross section
4.50000+ 4 Ev 'n.n' Level
1.42000+ 5 Ev in.n' Level
2.96000+ 5 Ev (n.n' Level
5.99000+ 5 Ev (n.n' Level
8.90000+ 5 Ev \n,n' Level

direct (n,2n) cross section
(n,3n) cross section
Total fission cross sect1on(sum of MT«i9to2i,38)
In.n') to tne continuum

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

Non elastic cross section(tolai-eiastIc)

Non elastic cross sect1on<totai-eiastIc)
Total fission cross secMon(sum of MT-l9to21.38)
(n.g) radiâttve capture cross section

Non elastic cross sectton<total-eiast1c)
Total fission cross sectiontsum of MT-'.9(o2i ,38)
(n,Q) radiative capture cross section

•4.50000+ 4
•6.53000+ 6
•1.21900+ 7
1.80000+ 8

•4.50000+ 4
•1.43000+ 5
-2.96000+ 5
-5.99000+ 5
•8.90000+ 5

5.24000* 6

•4.50000+ 4
'1.42000+ 5
•2.96U00+ 5
•5.99000+ I
8.90000* b

•P. 53000+ 6
1.21900+ 7
1.86000+ 8

1.86000+ 8
5.24000+ 6

1.86000+ 8
5.24000+ 6

1.86000+
5.24000+

Mat.NO: 7878
Date:

IRef: UCRL-5400, VOL. 15

Lab: LIVERhIORE
Author ; R. J.HOV.TRTON
Card Images: 1622

General Informat ion

Resonance parameter data

Neutron cross sect ions

F1 le Type React1on Type

Descriptive data and Dictionary

<v> !average tota1<promot+delavedJneutrons/fission
Delayed neutrons from fission
''rompt neutrons from fission

Resonance Information

a cross sec11on(su^^ o* par T • a 1 s /
Elastic scalter*ng cross section
Total inelastic cross sect ionium of MT-5Uo91)
direct (n.2n) cross section
"n.3n) cross sect Ion
otai fission cross sect1on(sum of MT-19to2i.38)
n.4nï cross sect Ion
n.n') to the continuum
n.g) radiative capture cross section

ù> Lab:average elastic scattering cosine.

ftngular dtst- of secondary neutrons,

Energy dtst. of iecondary neutrons

Photon prod.Mult tel IcU 1es(from neut .react Ions)

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

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

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

: <ee>/<2e>

stic scattering c e s s section

direct (n.3n) cross section
(n,3n) cross section
Total fission cross secMon(sum of MT-19to21.3S)
n.An) cross section
n.n') to the continuum

Total fission cross secttonfsum of MT-l9to?1.38)
(n.g) radiative caDîure cross section

Non elastic cross section(totni-eiaMIc)
Total fission cross section(su'T of MT-i9to2i .38)
In.g) raatattve capture cross section

Non elastic cross section(tolal-etastIc)
Total fission cross soct ior.[sum of wi-i9to2i ,38)

5.24003» 6
-1-17800* 7
1.SGCCO* 8

3G 7

6.30000+ 5

•5-24000* 6
•1. 17830* 7
1 .eoooo* 8
•1 ,74300+ 7

1.66CC0+ B
6.300C0* 6

1.86000*
6.3C0C0*

1.BGCOO*
6.3CO0O+



Mat.No: 7880
Date:
Ref: UCRL-540Û, VOL. 15

Gener a 1 In forma 11on

Resonance parameter data
Neutron cross sections

Lab: LIVEHMORE
Author: R.J.HOWERTON
Card Imajes: 3197

Angular dist. of secondary neutrons

Energy 01st. of secondary neutrons

Photon prod.MultiplIcIt1es(from neut.reactIons)

Photon prod.cross sect1ons(from neut.reactions)

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

Energy 01st. of Pnotons (from neut.react Ions)

Oescriptive data and Dictionary

<v> :average tota1(prompt+deiayed)neutrons/fission
Delayed neutrons from fission
Prompt neutrons from fission

Resonance Information

Total cross secHontsum of partiale)
Elastic scattering cross section
Total inelastic cross section(sum of MT«5tto9i)
direct (n,2n) cross section
*n,3n) cross section
otal fission cross sect1on(sum of MT-19to2i,38)
(n,4n) cross section
4.45000» 4 Ev (n.n'i Level
1.49000» 5 Ev (n.n'j Level
3-00000» 5 Ev (n.n'l Level
6.80000+ 5 Ev (n.n'J Level
n,n') to the continuum
n,g) radiative capture cross section

React1on Type

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

Elastic scattering cross section

Ic scat.

4.45000+ 4 Ev <n,n'
1.49000* 5 Ev (n.n'
3.00000+ 5 Ev (n.n'
6.80000+ 5 Ev (n.n'

Level
Level
Level
Level

direct (n,2n) cross section
(n,3n) cross section
Total fission cross sect1on(sum of MT-l9to21.38)
n,4n) cross section
n.n'j to the continuum

Total fission cross sect1on(sum of MT-I9to21.38)
(n.g) radiative capture cross section

Non elastic cross section(totai-elastIc)

Non elastic cross section(total-elastIc)
Total fission cross sect Ion(sum of MI-19to21,38)
(n,g) radiative capture cross section

Non elastic cross sect1on(total-elastIc)
Total fission cross sect 10n(Sum of Ml-I9to21.38)
(n.g) radiative capture cross section

-4.45000+ 4
-6.30000+ 6
-1.15400+ 7
2.00000+ 8

-1.80700+ 7
-4.45000+ 4
-1.49000+ 5
-3.00000+ 5
-6.80000+ 5

5.04000-*- 6

-4.45000+ 4
-1.49000+ 5
-3.00000+ 5
-6.80000+ S

-6.30000+ 6
-1.15400+ 7
2.00000+ 6

-1.80700+ 7

2.00000+ 8
5.04000+ G

2.00000+ 8
5.04000+ 6

2.00000+ 6
5.04000+ 6

S4-Pu-243g Mat.NO: 7881
Date:
Ref: UCRL-5400, VOL. 15

Lab: LIVERMORE
Author: R.J.H0WEPT0N
Card images: 2238

General Informât ion

Resonance parameter data

itron cross sections

React ion Typo

Descriptive data and Dictionary

:averape totai(promnt+delayed)neutrons/fissio
Delayed neutrons from fission
Promet neutrons from fission

Resonance informa;Ion

Total cross sectton(sum of partials)
Elastic scattering cross section
Total Inelastic cross section(sum of MT-5Ho9i)

(n,3n) cross section
Total fission cross section(sum of MT«igto2i .38)

n,n j io m e coni inuirn
(n,g) radiative capture cross section

<u> LaQ:average elastic scattering cosine.

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon c-roCMjl t IpI IcIt 1es( from neut .react Ions)

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

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

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

(n,4nl cross section
(n,n') to the continuum

g> : <ee>/<2e>

ct ion

direct (n,2n) cross section
(n,3n) cross sec'ton
Total fission cross sectton(sum of MT-I9to21,33)
'n,4n) Cross sect ion
n,»') to the continuum

Total fission cross sect1on(sum of MT-19to2l»38)
(n.g) radiative capture cross section

Non elastic cross section(total-eiastIc)

Non elastic cross sect ion(totai-eiast 1c >
Total fission cross sect1on(sum of M7-19to21,33)

îJon elastic cross SRct ion( tola 1-ela-;t Ic)

(n,g) radiative capture cross section

5.03920+ 6
'1.13330+ 7
2.00000+ 8
1.65810+ 7

6.02000+ 6

•5.03920+ 6
•-..13330+ 7

2.oc:co* e
•-..0^810+ 7

7.00000* 8
t..02000* 6

2.00000* 8
6.02000» 6



1

Energy d i s t . o f Photons (from neut.react Ions)

U. m «1,111 ic ci u s s '.<*<•:
( ii. g j r,*ii '..it I M » c &;>'• -i

Non elastic c e s s sect ion', total-eiast 1c)
(n.g) radiative capture crosr. section

0.17000+ 0

6.17800+ 6

Mat.No: 7882
Date:
Ref: UCRL-5400, VOL. 15

LIVERMORE
or: R. J.HOWEfUON
Images: 3477

General Informat Ion

Resonance parameter data

Neutron cross sections

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon prod.Multiplicit1es(from neut.react ions)

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

Annular dist. of Photons (from neut.reactions)

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

React Ion Type

Descriptive data and Dictionary

<v> : average tota1(prompt+delaved)neutrons/fission
Delayed neutrons from fission
Prompt neutrons from fission

Resonance Information

Total cross section(sun of oartials)
Elastic scattering cross section
Total inelastic cross sect ionium of MT-5ito9i)
direct <n,2n) cross section
(n,3n) cross section
Total fission cross sect1on(sum of MT-l9to21.36)
*n,n') to the continuum
n.g) radiative capture cross section
n.g) radiative capture cross section

<û> Lab:averace 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 section
Total fission cross sect1on(<
(n.n') to the continuum

«T-10to21.38)

Total fission cross sect1on(sum of MT-I9to21.38)
'n.g) radiative capture cross section
n.g) radiative capture cross section

Non elastic cross sect Ion(totai-eiastIc)

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

Non elastic cross sect1on(totat-elast1c)
Total fission cross sect1on(sum of MT-19to21,38)
(n.g) radiative capture cross section
(n.g) radiative capture cross section

-5.93000+ 6
-1.26000+ 7
2.00000+ 6

5.48000+ 6
5.48000+ 6

-5.93000+ 6
-1.26000+ 7
2.00000+ 8

2.00000+ 6
5.48000+ 6
5.48000+ 6

2.00000+ 6
5.48000+ &
5.48000+ IJ

2.00000+ 8
5.48000+ 6
5.48000+ 6

Mat.No: 7883 Lab: LIVERMORE
Date: Author: R.J.HOWERTON

f: UCRL-5400, VOL. 15 Card 1map.es: 2517

General Informat Ion

Resonance parameter data

Neutron cross sections

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon prod.Mult IpIIcI11es(from neut.reactions)

Photon orod.cross sectlonstfrom neut.react Ions)

Angular dist. of Photons (from neut.reactions)

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

React Ion Tyne

lescriptwe data and Dictionary

<v> : average total (promet +de îayedïneutrons/fission
Delayed neutrons from fission
""rompt neutrons from fission

Resonance Information

s)
Elastic scattering cross section
Total inelastic cross section(sum of MT»5tto91)
direct (n.2n) cross section
n,3n) cross section
otai fission cross sect1on(sum of MT-I9to21.38)
(n,4nl cross sect Ion
,n.n'J to the continuum
(n.g) radiative capture cross section

<û> Lab:average elastic scattering cosine.
<o>:averaae 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-19to2i.38)
n,4nl cross section
n,n*) to the continuum

Total fission cross sect1on(sum of WT-i9to2i.38)
(n.g) radiative capture cross section

Non elastic cross sect1on(total-elastIc)

Non elastic cross sect1on(total-eiastic)
Total fission cross sect ionium of Mi-igto2i.38)
(n,g) radiative capture cross section

Non elastic cross sect1on(total-elastic)
Total fission cross sect 10"(sum of WT-I9to21.38)
(n.g) radiative capture cross section

5.53000+ 6
•1.12500+ 7
1.920C0+ 8
•1,81300+ 7

6.38000+ 6

•5.53000+ 6
-1.12500+ 7
1.92000+ 8
-1.61300+ 7

1.92000+ 8
6-38CO0* 6

1.92C00*
6.38000+

1.92000+ 8
6.3eOOO+ 6



95-Am-243g t.No: 7684
Date:
Ref: UCRL-5400. VOL. IS

General Information

Resonance parameter data

Neutron cross sections

Lab: LIVERMQRE
Aulhor: R.J.HOWERTON
Card Images: 4523

File TyQe

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon prod.MuHIpI lcH1es(from neut .react Ions)

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

Angular dist. of Photons (from neut.reactIons)

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

React Ion Type

Descriptive data and Dictionary

v> :average totaUpromot+deiayed)neutrons/flssion
Delayed neutrons from ftsston
Prompt neutrons from f U s Ion

Resonance Informat1on

Total cross sect1on($um of partiais)
Elastic scattering cross section
Total Inelastic cross sect1on(sum of MT-5Uo91)
direct (n,2n) cross section
<n,3n) cross section
Total fissio__ Ion cross secttonUum of MT-10to21,38)
;n,4ni cross section
n.n*) to the continuum
!n.g) radiative capture cross section

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

<ee>/<2e>

Elastic scattering cross section

direct (n.2n) cross section
(n,3n) cross sect ion

19to21.3B)

Total fission cross Sect1on(sum of MT-19to21.38)
(n.g) radiative capture cross section

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

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

•6.37360+ 6
•1.19010+ 7
2.00000* e

•1.84240* 7

5.36000+ 6

•6.37380* 6
•1.19010+ 7
2.00000+ 6
-1.B424Q+ 7

2.00000+ 8
5.36000+ 6

2.00000+ 8
5.36000+ 6

2.00000+ 8
5-36000+ 6

Mat.No: 7B85
Date:
Ref: UCRL-S400. VOL. 15

General Informat ion

Resonance parameter data

Neutron cross sections

Lab; LIVERMORE
Author: 0.J.HCWERTON
Card Images: 2789

Angular dist. of secondary neutrons

Energy dist. Of secondary neutrons

Photon prod.Muitioi icUies(from neut .react ions)

Photon prod.cross sect1ons(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

> :avorane total(DroTot*de1ayed)neutrons/fIssion
Delayed neutrons from fission
Promut neutrons from fission

Resonance Information

Total cross sect1on(stn» of partiais)
Elastic scattering cross section
Total Inelastic cross sect1on(sum of MT-51ÎO91)
direct (n,?n) cross section
tn,3n) cross section
Total fission cross sect1on(sum of MT-19to21.3S)
"n.n') to the continuum
n,Q) radiative capture cross section

O-Value

<u> Lab:average elastic scattering cosine.
<e>:averag«ï loo energy decrement for elastic scat.

: <ee>/«2e>

Elastic scattering cross section

direct (n.2n) cross section
(n,3n) cross section
Total fission cross sect1on(sutr of MT-19to21.36)
(n.n'J to the continuum

Total fission cross section(sun of MT-igto2i.38)
(n.g) radiative capture cross section

Non elastic cross sectton(total-elastlc)

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

N?n elastic cross section(totai-elast1c)
Total fission cross sect1on(sum of MI-i9to21.33)
(n.g) radiative capture cross section

•6.97000+ 6
•1.30300* 7
2.00000+ 8

5.70000+ 5

•6-97000+ 6
•1.30300+ 7
2.00000+ 8

2.00000+ 8
5.70000+ 6

2.0000+ B
5.70000+ 6

2.00000+ 8
5.70000+ 6



96-Cm-243g Mat.No: 7666
Oa te:
Ref: UCRL-5400, VOL. 15

General Informat ton

Resonance parameter data

Neutron cross sections

Lab: LlVERMORE
Author; R.J.HOWEnTON
Card Images: 2928

Annular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon Drod.Multi tlestfrom neut.react ions)

Photon prod.cross sections(from neut

Angular dist. of Photons (from neut->t. of Photons (from neut-react Ions)

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

React Ion TyDQ

Descriptive data and Dictionary

<v> : average tot al( prompt +delayed)neutrons/f isis ion
Oelayed neutrons from fission
Pronut neutrons from fission

Resonance Information

Total cross section(sum of part tais)
Elastic scattering cross section
Total Inelastic cross secMon(sum of «T-5Ho9l)
direct (n.2n) cross section
(n,3n) cross section
total " '1 fission cross sect1on(sum of MT"19to21.38)

!
n,4n) cross section
n.n') to the continuum
n,g) 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 sect1on{sum of MT-I9to21.38)
n,4ni cross section
n.n') to the continuum

Total fission cross sect1on(sum of MT-19to21.38)
(n,g) radiative capture c o s s section

ai-eiastic)

Nan elastic cross section(totai-elastIc)
Total fission cross section*sum of MT»i9to2i,38)
(n,g) radiative capture cross section

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

•5.69000+ 6
•1.26600+ 7
2.00000+ B
-1.87400+ 7

6.80000+ 6

-5.69000+ 6
-1.26600+ 7
2.00000+ 8
-1.B7400+ 7

2.00000+ S
6.60000+ 6

2.00000+ 8
6.80000+ 6

Mat.No: 7887
Date:
Ref: UCRL-5400, VOL. 15

General Informât1on

Resonance parameter data

Neutron cross sections

Lab: LIVERMORE
Author: R.J1HOv1

1ERTO
Card Images: 3227

Angular dist. of secondary neutrons

Energy dist. of Secondary neutrons

Photon prod.Multiplicities!from neut.react ions)

Photon prod.cross sections(from neut.roactions)

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

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

React ton Type

Descriptive data and Dictionary

<v> :average total(prompt+de1ayed)neutrons/fIssIon
Delayed neutrons from fission
P p v t neutrons from fission

Resonance Information

Total cross sect1on(sum of partials)
Elastic scattering cross section
Total inelastic cross sect1on(sum of MT-5Uo91)
direct (n,2n) cross sect Ion
(n.3n) cross sect1on
Total fission cross Sect1on(sum of MT-19to21,38)
n.dn) cross section
n.n') to tne continuum
n.g) radiative capture cross suction

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

Elastic scattering crov-s section

direct (n.2n) cross scc\1on
(n,3n) cross sect Ion
Total fission cross secMon(sum of MT-19to21.38)
(n.in) cross section
(n.n') to the continuum

Total fission cross sect1on(sum of MT-igto21,38)
(n,g) radiative capture cross section

Non elastic cross sect1on(totai-elnst1c)
Total fiss»on cross sectiontsum of Mi-i9to2!,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

6.80000+ 6
•I.21900* 7
2.00000+ 8
•1.91700+ 7

5.52000+ 6

•6.80000* 6
•1.21900+ 7
2.00000* 8

•1.94700+ 7

2.00000+
5-52000+

2.00000+ 8
5.52000+ 6

2.00000+
S.52000+



lat.No: 7868
Date:
ROf: UCRL-5400. VOL. 15

File Type

General Information

Resonance parameter data

Neutron cross sections

LaD: LIVERMORE
Author: R.J.HOWERTON
Card Images: 3036

Angular dist. of secondary neutrons

Eneroy dist. of secondary neutrons

Photon prod.MuitipHcities(from neut .reactions)

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

Angular dist. of Photons (from neut.reactions)

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

Reaction Type

Descriptive data and Dictionary

<v> :average total(Dronut+delayed)nautrons/fItsIon
Delayed neutrons from fission
Prompt neutrons from fission

Resonance Information

Total cross section(sum of partial»)
Elastic scattering cross section
Total Inelastic cross sect Ion(sum of UT-51to91)
direct (n,2n) cross section
(n,3n) cross section
Total fission cross section!turn of MT-19toii.38)
n,4n) cross sect ion
n,n') to the continuum
n.g) radiative capture cross section

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

/2

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') to the continuum

Total fission cross sect1on(sum of MT-19to21.38)
(n.g) radiative capture cross section

Non elastic cross sect1on(total-elastIc)

Non elastic cross section(total-elastIc)
Total fission cross section*sum of MT-19to21,3B)
(n.g) radiative capture cross section

Non elastic cross sect1on(total-elast1c

(n.g) radiative capture cross section
I9to21,3

-5.52000+ S
-1.23200+ 7
2.00000+ 6
-1.80200+ 7

6.45000+ 6

-5.52000+ 6
-1.23200+ 7
2.00000+ e
-1.80200+ 7

2.00000+ 8
6.45000+ 6

2.00000+ 8
6.45000+ 6

2.00000+ 8
6.45000+ 6

96-Cm-246Q Mat.NO: 7889
Date:
Ref: UCRL-5400, VOL. 15

Gener a1 In forma 11on

Resonance parameter data

Neutron cross sections

Lab: LlVERMORE
Authorj R,J.HO"'*?RTC"J
Card images: 2293

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon prod.Multipl1c1ties(from neut.react ions)

Pnoton prod.cross sect1ons(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

< v> : averape t ot a 1(promot +de1ayed)neut rons/f1ss1on
Delayed neutrons from fission
"Tompt neutrons from fission

Resonance Information

Total cross sect1on(sum of ourtiais)
Elastic scattering cross section
Total inelastic cross sect1on(sum of MT-51to91)
direct (n,2n) cross section
ln,3n) cross section
Total fission cross sect1on(sum of MT-19to2l .36)
[n,4nl cross section
n.n'} to the continuum
n.g) radiative capture cross section

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

Ction

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

Total fission cross sect'on(sum of MT-i9to2i.38)
(n.g) radiative capture cross section

Non elastic cross sect1on(totai-elast1c)

Mon elastic cross section(total-elastic)
Total fission cross SecMonisum of MT-19to21,3B)
(n.g) radiative capture cross section

Non elastic cross sect1on(totai-elastic|
T Q toi rlSSiQn CrOSS S£C1 10n I SLJ^ O f MT' 19 T O 21(3B)
(n.g) radiative capture cross section

6.«000» 6
•1.19700» 7
2.00000» 8
•1.B7600» 7

S.16000» 6

•6.45000+ 6
•1.19700» 7
2.00000» 8
•1.87600» 7

2.00000» 8
5.16000» 6

2.00000» 8
S.1C00D» 6

2.00000» 8
5.16000» 6



Mat.NO: 7890
Date:
Hef: UCRL-5400. VOL. 15

' F H o Type

General Information

Resonance parameter data

Neutron cross sections

LaD: LIVERMORE
Author: R.J.HQWERTON
Card Images; 3496

Angular d1st. of secondary neutrons

Energy d1st. of secondary neutrons

Photon prod.MuitipUcit iesffrom neut .react ions)

Photon orod.cross sections(from neut.reactIons)

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

Energy dist. of Photons (from neut.reactions)

React Ion Type

Descriptive data and Dictionary

<v> :averaga tota1(prompt+delayed)nautrons/fIssIon
Oelaved neutrons from fission
Prompt neutrons from fission

Resonance Informât Ion

Total cross sect1on(sum of partial*)
Elastic scattering cross section
Total inelastic cross section($um of MT-5ito9D
direct (n,2n) cross section
n,3n) cross section
otai fission cross section(sum of MT-i9to2i.38)
n.4n) cross section
n.n') to the continuum
n.g) radiative capture cross section

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

Elastic scattering cross section

direct <n,2n) cross section
(n,3nj cross section
Total fission cross sect1on(sum of MT-I9to21,38)
'n.inl cross section
n.n') to the continuum

Total fission cross sect1on(sum of MT-T9to21.38)
(n.g) radiative capture cross section

Mon elastic cross section(totai-elastic)

Non elastic cross sectton(totai-elastic)
Total fission cross sect1on(5um of MT-i9to21.38)
(n.g) radiative capture cross section

Non elastic cross section(total-elastic)
Total fission cross sect1on(sum of MT«igto21.38)
(n.g) ractative capture cross section

-5.15000+ 6
•1.16000+ 7
2.00000+ 6
•1.71000+ 7

6.21000+ 6

•5.15000+ 6
•1.16000+ 7
2.00000+ 8

-1,71000+ 7

2.00000+ e
6.21000+ 6

2.00000+ 8
6.21000+ 6

2.00000+ 6
6.21000+ 6

96-Cm-248g Mat.No: 789T
Date:
Ref: UCRL-5400, VOL. 15

General Informât ion

Resonance parameter data

Neutron cross sections

Lab: LIVERM0HE
Author: R-J-HO-A1ERTON
Card Images : 2942

F U e Type

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon prod.Multipl1c1t1es(from neut.reactions)

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

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

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

Reaction Type

Descriptive data and Dictionary

<v> !average total(c-orot+delayedjneutrons/fission
Delayed noutrons fr-xn fission
rompt neutrons from fission

Resonance information

Total cross section(sum of partiels)
Elastic scattering coss section
Total Inelastic cross section(sum of MT-51to9i)
direct (n.2n) cross section
(n,3n) coss section
Total fission cross sect1on(sum of MT-19to2t,38)
'n.4nl cross section
n.n') to tne continuum
n.g) radiative capture cross section

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

Elastic scattering cross section

direct (n.2n) cross sect Ion
(n,3n) cross section
Total fission cross section(sum of MT-19to2l.38)
(n.an) cross section
(n.n') to the continuum

Total fission cross sect1on(sum of WT-19to21,38)
(n.u) radiative capture cross section

Non elastic cross section(total-elastIc)

Non elastic cross section(total-elastIc)
Total fission cross sect1on(sum of MT-I9to21.38)
(n.g) radiative capture cross section

Non elastic cross section(totat-eiastlc)
Total fission cross sect1an(sum or MT-19to2ï.38)

6.20000+ 6
•1.13000+ 7
2.COOOO+ 8
•1.73100+ 7

4.71000+ 6

•6.20C00+ 6
-1.13600+ 7
2.00000+ 8

-1.78100+ 7

2.000C0* 8
4.71000+ 6

2.00000+ 8
4.7*000+ 6

2.00000
4.71000



97-6k-249g t.No: 7892
Oa te.-
Ref: UCRL-5400. VOL. 15

General Informat ion

Resonance parameter data

Neutron cross sections

Lab: LIVERMORE
Au t hor: R.J.HOWE R TON
Card Images: 212B

Angular dist. of secondary neutrons

Energy dtst. of secondary neutrons

Photon prod.Multiplie

Pnoton prod.cross secttons(from neut-reactlonsl

Angular d1st. of Pnotons (from neut.react Ions)

Energy d1st. of Photons (from neut.reactions)

React ion Type

Descriptive data and Dictionary

<v> :average total(prompt+delayedïneutrons/mission
Delayed neut.ons from fission
prompt neutrons from fission

Resonance information

Total cross section(sum of partials)
Elastic scattering cross section
Total inelastic cross sec H on (sum of MT-5ito9U
direct (n,2n) cross section
(n,3n) cross section
Total fission cross sect1on(Bum of MT»19to21,38)
n,4n) cross section
n.n'J to the continuum
n.g) radiative capture cross section

<û> Labiaverage elastic scattering cosme.
<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 sect1on(sum of MT-I9to21,38)
n,4nl cross section
n.n') to the continuum

al fission cross sect1on(sum of MT>i9to21,38)
(n.g) radiative capture cross section

Non elastic cross sect1on(total-e1ast1c)

Non elastic cross section(total-elastic)
Total fission cross sect Ion(sum of MT»19to2l,38)
(n.g) radiative capture cross section

Non elastic cross section(totai-elastIc)
Total fission cross sect1on(sum of MI-l9to21.38)
(n.g) radiative capture cross section

-6.20000+ 6
-1.17800+ 7
2.00000+ 8

-1.78000+ 7

4.97000+ 6

-6.30000+ 6
•1.17800+ 7
2.00000+ 8
-1.78000+ 7

2.00000+ 6
4.97000+ 6

2.00000+
4.97000+

2.00000+
4.97000+

9S-Cf-24Og Mat.No: 7893
Date:
ReT: UCRL-5400, VOL. 15

enerai Informat Ion

Resonance parameter data

Neutron cross sections

Lab: LIVERMORE
Author; R.J.H0WERT0N
Card Images: 40il

File Type

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

Photon prod.Mult1pl1c1tiestfrom neut.react Ions)

Photon prod.cross sectionsffrom neut.reactIons)

Angular dist. of Photons (from neut.reactions)

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

Reaction Type

Descriptive data and Dictionary

<v> !average total(oromot+delayeaineutrons/fission
Delayed neutrons from fission
Prompt neutrons from fission

Resonance Information

Total cross sectlonfsum of nartiais)
Elastic scattering cross section
Total Inelastic cross section(sum of MT-5ito9i)
direct (n,2n) cross section
(n,3n) cross section
Total fission cross sectlon'sum of MT-i9to2i.3B)
'n,4nj cross section
n.n') to the continuum
n.g) radiative capture cross section-

<0> Lao:average elastic scattering cosine.
<e>:averag<» log energy decrement for elastic scat.
<0> : <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,4nï cross section
n.n*) to the continuum

Total fission cross sect1on(sum of MT-19to2l,38)
(n.g) radiative capture cross section

Non elastic cross sect1on(total-elastic)

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

Non eiast1c cross section(totai^e^ast1c)
ÏOta» flSSlon cross SSCt 1On(SUtTt of MT- 19tO2 1. 38Ï
(n.g) radiative capture cross section

5.59000* 6
1.17800+ 7
2.COOOO* 8
1.E5900* 7

6.62000* 6

•5.59000* 6
•1.17B00* 7
3.05000* B
•1.85900* 7

3.00000*
6.62000*

J.OOOCO* 8
6.62000* 6

3.00000* B
6.62000* 6



96-Cf-250g

9«-Cf-25lQ

Wat.No: 7894
Oa ta:
Ref: uCRL-5400. VOL. 15

General Informat Ion

Resonance par aim ter data

Neutron cross sections

Angular dist. of secondary neutrons

Energy dist. of secondary neutrons

pnoton prod.Multiplicities(from neut.reactions)

Pnoton prod-Cross sect1ons(from neut.react Ions)

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

Energy dist. of Photons (from neut.reactions)

Lao: LIVERMORE
Autnor: R.J.HOWERTON
Card images: 1992

React1on Type

Descriptive data and Dictionary

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

Resonance Information '

Total cross section(sum of partial*)
Elastic scattering cross section
Total Inelastic cross sect 1on(sum of MT-51to91)
direct (n,2n) cross section
n,3n) cross section
Ota» fission cross sect1on(sum of MT-19to21,3B>
n,«n) 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,2n) cross section
(n,3n) cross section
Total fission cross section(sum of MT»i9to2i,3B)
n,4nl cross section
n.n') to the continuum

Total ftssion cross sectiontsum of MT-i9to2i.38)
(n.g) radiative capture cross section

Non elastic cross sect1on(total-eiastic)

Non elastic cross section(totai-eiastIc)
Total fission cross sect1on<sum of MT-I9to2t,36)
(n.g) radiative capture cross section

Non elastic cross sect1on(totai-eiastIc)
Total fission cross 5eCt1On(sum of MT-19to21,38>
(n.g) radiative capture cross section

-6.61000+ 6
-1.22100+ 7
2.00000+ 8

-1.85900+ 7

5.11000+ G

-6-61000+ 6
-1.22100+ 7
2.00000+ 8

-1.85900+ 7

2.00000+ 6
5.11000+ 6

2.00000+ 8
5.11000+ 6

2.00000+ B
5.11000+ 6

Mat.NO: 7895
Date:
Refi UCRL-5400. VOL. 15

Lab: LIVERMORE
Author: R-J1HOv1

1ERTON
Card images: 20G7

F i l e Type

General Informât Ion

Resonance parameter data

Neutron cross sections

Angular dist. of secondary neutrons

Energy dtst. of secondary neutrons

Photon prod.Multipi IcH test from neut .reactions)

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

Angular dist. of Photons (from neut.reactIons)

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

Reaction Type

Descriptive data and Dictionary

v> :averaoe total(prompt+delayed)neutrons/fission
Delayed neutrons from fission
~vomDt neutrons from fission

Resonance Information

otai cross sect1on(sum of partials)
Elastic scattering cross section
Total Inelastic cross sect1on(sum of MT-51to9i)
direct (n,2n) cross section
;n,3n) cross sect ion
Total fission cross sect1on(sum or MT-19to21.33)
*n,4nî cross section
n.n') to the continuum
n.g) radiative capture cross section

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

Elastic scattering cross section

direct (n,2n) cross soctton
(n.3nj cross section
Total fission cross section(sum of MT-19to2i.38)
'n.4nl cross sect ton
n.n') to trie continuum

Total fission cross Sect1on(sum of MT-I9to21.38)
(n.g) radiative capture cross section

Non elastic cross section(total-elastIc)

Non elastic cross section(totai-eiastic)
Total fission cross section(sum of Ml-I9to21.33)
(n.g) radiative capture cross section

c c s s
Total fission CroSS
(n.g) radiative capt

elast c)
OF MT-19to21.33)

ection

5.10000* 6
-1.17300* 7
2.00000+ B
•1.73200* 7

6.17000* 6

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

2.00000* 6
6.17000* E

2.00000* 8
6.17000* 6

5.00000»
6.17000»



98-Cf-2520 Mat.NO: 7896

RefT* UCRL-5400, VOL. 15

General Informat Ion

Resonance parameter dit»

Neutron cross sections

Lab: LIVERMORE
Author: R.J.HOWEHTON
Card images: 3049

Angular 01st. of secondary neutrons

Energy dist. of secondary neutrons

Pnoton proti.Mult1plidties( from neut -reactions)

Photon prod,cross sect1ons{From neut-reactions)

Angular dtst. of Pnotons (from neut.reactions)

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

Reaction Type

Descriptive data and Dictionary

v> :average totai<prompt+delayed)neutrons/fission
Delayed neutrons from fission
Prompt neutrons from fission

Resonance Information

Total cross sect1on(sum of Dartlais)
Elastic scattering cross section
Total Inelastic cross section(sum of MT-5HO91)
direct (n,2n) cross section
n,3n) cross section
otal fission cross s e c M o M s u m of MT-i0to2i,3B>
n,4n) cross section
n,n') to the continuum
n,g) 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 section!sun of MT-19to2i,3B)
'n,4n) cross section
n.n') to the continuum

Total fission cross sect1on(sum of MT-19to21,38)
(n,g) radiative capture cross section

Non elastic cross sect1on(total-elastIc)

Non elastic cross sect1on(total-elastic)
Total fission cross section!sum of MT-i9to2t,3B)
(n,g) radiative capture cross section

Non elastic cross section(total-elast1c)
Total fission cross sect1on<sum of MT-19to21.38)
(n.g) radiative capture cross section

•6.17000+ 6
•1.12800+ 7
2.00000+ 8
•1.79000* 7

4.79000+ 6

•6.17000+ 6
•1.12600+ 7
2.00000+ 8
•1.79000+ 7

2.00000+ 8
4.79000+ 6

2.00000+ e
4.79000+ 6

2.00000+ 6
4.79000+ 6

Mat-No: 7897
Date:
Ref: UCRL-5400. VOL. 15

Lab: UVERMORE
Author: R.J.HOWCRTON
Card images : 1237

General informât ion

Resonance parameter data

Neutron cross sections

Angular dist. of secondary neutrons

Energy dtst. of secondary neutrons

Photon orod.MultipUdt tes( from neut .react ions)

Photon prod.cross sections(from neut.reactions)

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

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

React ion Type

Descriptive data and Dictionary

Resonance Informât ion

Total crocs sect ionium of Dartials)
Elastic scattering cross section
Total inelastic cross sect lontsum of MT-5ito9U
direct (n.2n> cross section
n.n'J to the continuum
n.g) radiative capture cross section

<u> Lah:average elastic scattering cosine.
<e>:ave«-age log energy decrement for elastic scat-
<g> : <ee>/<2e>

Elastic scattering cross section

direct (n.2n) cross section
(n.3n) c o s s sec' Ion
(n.n') to the continuum

(n.g) radiative capture cross section

Non elastic cross section(total-elast1c)

Non elastIc cross s^ction(total—elastic)
(n.o) radiative capture cross section

Non elastic cross sect1on(total-elastIc)
(n,a) radiât W e capture cross section

•8.00000' 6
•1.53500» 7

6.00000« 6

•8.00000* 6
• 1.53500» 7

8.00000» 6

8.00000» 6


