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INDL/F-83

Evaluated neutron reaction data library for
INTOR fusion neutronics calculations

(1983 version)

Introduction

Because of the much faster neutron spectrum involved in fusion
reactors, compared to fission reactors, the nuclear data requirements for
calculations of fusion systems are quite different from the requirements
for fission systems. For fusion systems cross sections and secondary
angular and energy distributions up to approximately 16 MeV are important.

In an attempt to meet the needs for nuclear data to be used in INTOR
calculations the IAEA Nuclear Data Section has assembled a single data
file, INDL/F-83 by select: «g evaluated neutron data from four different
evaluated data libraries,

(1) ENDF/B-V standards file
(2) ENDF/B-V dosimetry file
(3) ENDF/B-IV general purpose library
(4) ENDL-78 Livermore evaluated data library

Summary of contents

The contents of this library were specifically selected to meet the
need of the INTOR project; it is not a general purpose library designed
to meet the need of all fusion design concepts. In addition it should be
noted that in assembling this library no additional evaluation work was
performed in order to improve evaluations for use in fusion systems; only
existing evaluations were considered for inclusion. As such the current
library must be considered only a first version which can be improved
upon in the future. The materials contained in this library and their
source are given in Table 1.

Two versions of INDL/F-83 available

The INDL/F-83 library is available from the IAEA Nuclear Data Section
in two different forms,

(1) 'INDL/F-831: The original evaluations in which cross sections may be
represented by a combination of resonance parameters and/or a
background cross sections. The background cross sections may be
represented using any combination of the five ENDF/B interpolation
laws between tabulated points.
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(2) 'INDL/F-83-R': Tabulated linearly interpolable cross sections which
have been reconstructed by combining the resonance and background
cross section contributions. This is a convenient starting point for
many calculations. However, care must be exercised in using these
data since in order to represent the cross sections in this form in
most cases the ENDF/B convention of allowing only a maximum of 5000
energy - cross section pairs to represent each reaction is violated.
Therefore, any computer program which is limited to 5000 points per
reaction will not be able to use the data in this form.

Size and format of library

The library contains evaluations for 23 targets ("materials"), in
ENDF/B-V format (compare IAEA-NDS-10/102).

The version 'INDL/F-83' has 75 549 records.

The version 'INDL/F-83-R' has 153 047 records.

Review of Data in FINE-83

In the framework of the INTOR project evaluated neutron cross section
data are required for calculations of

- neutron transport
- displacement damage
- gas production
- nuclear heating
- transmutation

Although it is not possible, at this point, to give a detailed
appraisal of the quality of the data included in INDL/F-83 library, the
following general remarks can be made:

1. Some cross sections, important for fusion, which have been requested,
are missing in the existing files (e.g. (n,n'd) and (n,n't) for
6Li, (n,n'3 ) for 1 2 C ) .

2. The total and elastic cross sections, as well as the angular
distributions for elastic scattering, satisfy the requirements for
most currently considered isotopes.

3. Most of the threshold reaction evaluations are satisfactory. In some
cases, especially in the absence of experimental data, there is a
need to perform certain evaluations using recently developed
theoretical models (like the model of direct reactions or more
phenomenological pre-equilibrium models).

4. In many cases the capture cross sections at energies higher than
several MeV have been evaluated with large uncertainties (up to 10
times their value). It is possible now to improve the accuracy of
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capture cross sections using more recent experiments and theoretical
models, such as the statistical model with adjusted level density
parameters and the direct and semi-direct capture model.

5. The status of neutron emission spectra for some isotopes, which were
taken from the ENDF/B-V library for inclusion in this library, was
examined in the report ORNL/TM-6637, 1979 by D.M. Hetrick, D.C.
Larson, C Y . Fu. Conclusion in that report is that in most cases the
quality of neutron emission spectra evaluations is not satisfactory.
The differential cross sections in the hard part of the spectrum are
underestimated sometimes by one order of magnitude. From our point
of view it would be very useful to have the secondary energy-angular
distributions re-evaluated using the model of direct multistep
reactions.

6. y-emission spectra are missing completely for some isotopes. Using
existing theoretical approaches (such as statistical and
pre-equilibrium models) it should be possible to calculate an
adequate description of the existing experimental data and use it for
the evaluation of the y-emission spectra of the missing isotopes.

7. Because the evaluations contained in INDL/F-83 originated from
different evaluated data libraries, not all of these evaluations are
necessarily internally consistent.

The above comments could serve as a starting point toward improving
the available evaluated data for fusion (i.e. future versions of the
INDL/F library). Any additional suggestions would be appreciated.



- 4 -

Table 1 : Contents of INDL/F-83

ZA MAT

3-11-6

3-L1-7

V-Be-9

5-B-10

5-B-ll

C-C-O

8-0-16

13-A1-27

22-Ti-47

22-Ti-48

23-V-O

24-Cr-O

25-Mn-55

26-Fe-O

28-Ni-O

28-N1-58

28-Ni-60

29-Cu-O

29-Cu-63

41-Nb-93

42-Mo-O

74-W-O

82-Pb-O

1303

1272

1289

1305

7811

1306

1276

1193

6428

6429

1196

1191

1197

1192

1190

7837

6434

1295

6435

1189

1287

7856

1288

SOURCE

ENDF/B-V standards file

ENDF/B-IV general purpose file

ENDF/B-IV general purpose file

ENDF/B-V standards file

ENDL-78

ENDF/B-V standards file

ENDF/B-IV general purpose file

ENDF/B-IV general purpose file

ENDF/B-V dosimetry file

ENDF/B-V dosimetry file

ENDF/B-IV general purpose file

ENDF/B-IV general purpose file

ENDF/B-IV general purpose file

ENDF/B-IV general purpose file

ENDF/B-IV general purpose file

ENDL-78

ENDF/B-V dosimetry file

ENDF/B-IV general purpose file

ENDF/B-V dosimetry file

ENDF/B-IV general purpose file

ENDF/B-IV general purpose file

ENDL-78

ENDF/B-IV general purpose file

i

Note : The materials from the ENDF/B-V dosimetry library contain
only evaluations of some partial cross sections.
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Details of Contents

The following sections of this report include detailed tables
described what data is available in the INDL/F-83 library and plots of
all cross sections.





I 3 'L t - 6g IKat .No: 1303 Lab: LASL
I IDate: SEP77 Author: CHALE, L.STEWART, P.(3.VCUKG
I |Ref: Card tirages: 2464

1 I

I I

I I

I

I

I
I
I

•

Fl Ie Type |

I
• |

General Information |
I

Resonance parameter data |

Reactlcr i Type |

Descriptive data and Dictionary |

fesonanc* Information |
I

Neut.on cross sections |Total cress section
!Elastic scatte

[sum of part I a I s ) I
r i n g cross s e c t i c p I

|Tot»l Ine last ic cross sect i en (SUIT of MT-51to91) |
j (n,n '2no ) cros
11.50000« e Ev
12.00000+ e Ev
12.18600+ ( Ev
I 2.5000C'+ E Ev
13.00000+ 6 Ev
13.50000+ 6 Ev
13.56200+ 6 Ev
14.00000+ € Ev
J4.50000+ 6 Ev
|S.00000+ € Ev
(6.50000+ € Ev
16.00000+ € Ev
16.50000+ ( Ev
17.00000« 6 Ev
(7.50000+ ( EV
18.00000+ ( Ev
18450000* ( Ev
19.00000+ 6 Ev
19.50000+ 6 Ev
11.00000+ 7 Ev
11.05000+ 7 Ev
(1.10000* 7 Ev

I

|Anqu1ar d is t . of seccrdary neutrons

1.15000+ 7 Ev
1.20000+ 7 Ev
1.25000+ 7 Ev
1.30000+ 7 Ev
1.35000+ 7 Ev
1.40000+ 7 Ev
1.45000+ 7 Ev

I1.60000+ 7 Ev
1.65000+ 7 Fv

s sec
IP.n'
|r,n«
lr,n'
|r,n'
; p, n '
< n , n «
|P,n'
|r,n'
|P ,n"
|r,n'
»P.n'
Ir.n'
( r . n 1

|r,n«
(n.n-
IP ,n 1

» p , n '
IP ,n '
IP ,n '
IP . r,'
I r .n '
I P , n'
| p , n *
|r,n'
«p.n1

|n,n'
IP , n1

I r .n '
IP .n '
( P . n '
I P , n»

Ion I
) Level I
) Level I
) Level
) Level
) Level I
) Level
) Level
) Level
) Level
) Level
) Level
) Level
) Level
) Level
) Level
) Level
) Level
) Level
) Level
) Level
) Level
) Level
) Level
) Level
) leve l
) Level
) Level
) Level «
) Level
) Level
) Level

| n , t ) r a d i a t i v e capture cross section
(n ,p) crots l ec t ion

I |.i< t ) t r c ! ) sect ion

<p> la t :average e l a s t i c scat ter ing cosine .
I <£>: average lof energy decrement for e l a s t i c scat .
)<•»> • <t'>/<zi>

I F . lesf Ic s c a t t e r Ing
I (n,n '2no ) errs
I 1.60000+ f Fv

I 12.00000« f Ev
• I Î .1BÎ00* * F.v
I |2.S00O0* f Fv

{'.'..00000« f Fv

cross sect 1CP
s sect len
t r . n 1

I r , n '
I r . n '
IP »n "
f r ,n '

) Level
) Level
) level
) l.pvel
) l.pvel

- 1
- 3
- I
- 2
- 2
-2
- 3
- 3

-A
- <
- f
_ i

- f

- f

- -
- "

-f.

-t
__ i

_ I

-1
-
-

-
1 -

| -

1 -
1 -

-

I -
| -

C-Ualue

.50000«

.Ç f i f lOO*

.F00O0»

.00000*
•1R500*
.50000«
.00000»
.F0O00»
.F6200*
.ooooo *
.50000»
. 0 0 0 0 0 *
.BOOOO*
.ooooo*
.r.ooon*
.ooooo*
.50000«
.00000»
•F0000*
.00000*
.50000*
.ooooo*
.05000+
.10000«
.15000«
.7.0000*
.25000*
.30000*
.35000*
.40000*
.45000«
.50000*
.F5000*

7.ZSOfO*
1-2.72730«
i

I -
I -
I -
I -
I -
I -

».78300+

7 . f 9 °00*
1 .F0000*
2.00000*
F.IH500*
2. F0000*
i.oonoo*

VL.

e
r
f

6
e

e
f
6
e
f
f
f
£

r.
f
6
f
f

e
7
7
7
7
7
7
7
7
7
7
7
7
6
€
f

f
f

6
f
(
f
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CO

I

!Energy d l s t . of secondary neutrons

(Radioactive decay and f i s s . p r o d . y i e H

|HultIpI ic i t i e s for prcd. of r a d i o a c t i v e nues»

(Photon prod.Nul t ip l t c i t t e s ( f r c n neut «react ion's )

!Angular d l s t . of Photons (frow n e u t . r e a c t i o n s )

|Data covsf lance ira t r i e es for neutron X-sect lons

13.56200+
I 4.00000»
I 4.EOOOO*
16.00000+
I 5.EOOOO +
16.00000*
I e.Eoooc+
I 7.00000 +
j7iE0000+
18.00000+
(8.50000+ E
|9 400000+ € Ev
19.50000+ E Ev
( 1.00000+ 7 Ev
I 1 «05000+- 7 Ev
I 1.10000+ 7 Ev
I 1.15000* 7 EV

6 Ev ( n , n ' ]
« Ev ( n , n ' ;
€ Ev ( n , n - ]
6 E v ( n , n « ;
6 Ev ( n , n « ' ]
« Ev ( P , n - ;
< E v ( n , n « :
€ Ev ( n , n ' ]
€ Ev ( n , n « '
E Ev ( n , n « ;

E v ( n , n ' :

| r , n «

(P,n«
Jp,n'
(P,n'

7 Ev
7 Ev

1«200004
1.25000+
t;3000(l>* 7 Ev
1.35000+ 7 EV
1.40000+
1.4Ô000*

7 Ev
7 Ev

(p,n«

1.50000+ 7 Ev
1.55000+ 7 Ev (n,n"j

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

I (n,t) cress section

I (p,n'2tio) cross section

Ih«p ) t:ross sett ion
|n»t) cross section

|n,p } cfoSs section
(n«t) cress section

t3.5ë2<Jtl+ 6 Ev \V,T\' ) Level
|n,T) t'adlatlvè capture cross section

13.66200+ 6 Ev (r ,n« ) Level
I ( ) r a d t a t l v c cap tu r e c r o s s s e c t i o nI

I l o t e l c r o s s sec t ion (sum of p a r t i a l s )
|Ëlàstl«: s c a t t e r i n g c r o s s s e c t i c n
I (n, t ) ct-oss s e c t i o n

|-.:. EfZOO +
1-4.00000+
I-4.50000+
I-E. 00000 +
|-F. S000O +
i-e .00000 +

l-e. Poooo +
1-7.00000+
1-7.50000+

l-e. ooooo*
|-P. 50000 +
1-9.00000+
|-9.E0000 +
|-1 .00000 +
|-1 .05000 +
1-1.10000+
|-1 .15000 +
1-1.20000+
1-1.25000+
1-1.30000+
1-1.35000+
1-1.40000+
1-1.45000+
|-1 .50000 +
1-1.55000+
I 4.78380+

1-3.69800+

I -?..72730 +
I 4.78380+

1-2.72730+
I 4.78380+

1-3.56200+
I 7.25060+

I-3.56200+
I 7.25OfO+

I 4.7R380+

f 1
f I
f I
6 I
e I
e
6
f
t •
f
a I
e
e I
7
7
7
7
7
7
7
7
7
7
7
7
f

P

e
6

e
6

e
6

e
e
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3-L I - 7g IMat.No: 1272
IDate: 0CT72
|Ref :

Lab: LDSL
Author: R.J.LAEAUVE, L.ETEUARl4 M-EPTTAT
Card iitiad.es: 645

File type

!General Information

!Resonance parameter data

!Neutron cross sections

!Angular d ls t . of secondary neutrons

!Energy <Hst. of secondary neutrons

I Photon prod.MuI I I p I I c I t l e s ( f r c » neut «reactions1 )

(Angular d ls t . of Photons ( f ron neut.reactJoni )

I - Reaction Type
I
I

I Eesct-lpt ive data and Dictionary
I
IPesonahcc information
I
{Total cross sectlon(sum of p a r t l a l s )
!Elastic scattering cross section
ITotal ine last ic cross sectlon(surr of MT=51to91)
jdlrect (h ,2n) cross section

) cross sect ion
E Ev (n,n« ) Level

) to the continuum
radiat ive capture cross section

| ( h , d ) cress section

I <«J> Lab.! aver sge e last ic scattering cosine.
I <E>5ëvei"age log energy decrement for elastic scat.

!Elast ic scattering cross section
jdl rect <n f2n) cross section
|(n,n'2n<r) cross section
|4,776004 e Ev ( n , n ' ) level
| ( n , n ' ) lia the ccntinuum

!direct (p ,2n ) cross section
|(h,rt'^n(r) cross section
j ( n j n ' ) Ito the ccntinuum

I 4.77COf)-I)- t Ev (n ,n« ) Level
l ( n » f ) r i idlat lve capture cross section

I4.77ÎO04- E Ev ( n , [ ( ' ) Level
r« id la t l ( * capture cross sectionl

I

Q-Value

•4.78000* 5
•7.25200+ e
•8.72300+ F
•4.77600+ E
-2.46600+ 6
2.032 70* 6

•7.76000+ 6

•7.2S200+ f
•8.72300+ f.
-4.77600+ E
-2.46600+ 6

-7.25200+ 6
-P.72300* Ç
-2.46600+ f

-4.77600+ E
2.03270+ F

-4.77600+ E
2.03270+ F
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I 4 -Pe- 9g | K a t . N o :
I I Da t « :
I I Re f :

I

I !

I I

i
•

I

I
II
I

I
I
I

i

I

J
I

I

General

12e9 Lab: LLL
CEC? 1 Author: HOUEt)TON,

Card images: 2667

F i l e Type

Informât Ion

Resonance parameter data

Neutron

Angular

Energy

Photon

Angular

Energy

cross section»

d l s t . of secondary neutroris

•

d l s t . of secondary neutrons

prod. Mult I p I l c l t l e s ( f r c i f neut . react ions )

d i s t . of Photons ( f r o » neut . react 1ons)

d l s t . of Photons (from neut .react IonsJ

PERKINS

I
i

React Ion
I
I
I
!Descriptive data and
•

Tvpe ,

Dict ionary |
I
!Resonance Information
iI
ITotal cross sectlon(
!Elastic
I 1.68000«
12.43000»
16.76000»
|1.12600+
I 1.68000+
12.43000*-
jE.76000+
I 1.12800+

sum o! p a r t i a l s ) |
scat ter ing cross section j

€ Ev ( P , 2 n )
6 Ev (n,2n )
6 Ev ( n , 2 n )
7 Ev (n,2n )
€ Ev ( n , Z n )
t Ev ( p , 2n)
« Ev ( n , 2 n )
7 Ev ( n , 2 n )

level
level
level
level
level
levé
level
levé

- f i r s t neut ron |
- f i r s t neut ron
- f i r s t neut ron
- f i r s t neut ron
- second n e u t r o n
- second neut ron
— second neut ron
- second neut ron

l(rt*f) radiative capture cross section
l(n.p) dross section
|(n,d) Ciroas" Section
| ( n , t ) cross section
| (n ,o ) cress section
•

l_ _ average e l a s t i c scat ter ing cosine.
I < £ > i a v * r a g e log energy decrement for e l a s t i c s e a t .

! ( " » • « ) «round « l a t e
I 1.09170+

!Elastic
i1.68000+
12.43000«
|6«76000«'
|1.12800«
j1.680004
|2.43000«
I 6.76000«
11.12800«

11-68000«
12.43000«
16.76000«
11.12600*

7 Ew ( n , t ) Level

scattering cross
6 Ev (n,2n)
J Ev (n,2n)
C Ev (n,2n)
7 Ev (P,Zn)
« Ev ( r , 2 n )
€ Eu (n,2n)
t Ev ( n , 2 n )
7 Ev (n ,2n )

€ Ev (n ,2n )
« Ev (n,2n )
€ Ev (Y>,2n)
7 Ev (P ,2n )

levé
levé
levé
levé
levé
levé
levé
levé

levé
levé
levé
levé

sect Ion
- f i r s t neut ron
- f i r s t neut ron
- f i r s t neut ron
- f i r s t neut ron
- second neut ron
- second neut ron
— second neut ron
- second n e u t r o n

- second neutron
- second neutron
- second neut ron
- second neut ron

I
l ( n , T ) reniiatlve capture cross section
I 1.09170« 7 Ev ( P , t ) Level
I
l ( n , y ) r e d l a t l v * capture cross section
I 1.09170«

I

I 1.09170«
I

7 Ev ( n , t ) Leve l

i l l a t i ve capture cross section
7 Fv ( n . t ) Level

- I
- 2
- P
- I
- 1
- 2
- f i

- 1
F

- 1
- 1
- 1
-e

- 1
- 1

- 1
- 2

- 1
- 1
- 2
- P
- 1

- 1
- 2
- f i
- 1

6
- 1

6
- 1

I 6
- 1

C-Ua lue

.68000+

.43000«-

.76000+
•12800+
.68000+
.43000+
.76000+
.12800+
.82000+
.28300+
.46600+
.04400+
.00000+

.04400+

.09170+

.68000+

.43000«
.76000+
.12800+
.68000+
.43000+
•7P000+
-12R00*

.66000+

.43000+

.76000+

.12800+

.82000+

.09170+

.82000+

.00170+

-R2000+
.Ot)] 70 +

(S

6
6
7
f
6
e
7
e
7
7
7
ç

7
7

e
6
7
f
6
f
7

F

e
e
7

6
7

e
7

f

7



5-E - 10g I Ha t. No: 1305
ID«te: nCC76
|Ref :

Lab: LASL
Author! G.HALE, L.STtUART, t>.YCUNG
Card Images: 3427.

File Type
I T- I

!General Information

!Resonance parameter «Jatâ

IKe'jlron cross sections

Reactlcn Type |

Descript ive data and Dict ionary |

rcsonanci Inforwatlon |

TOtAl créas neetIon(sum of p a r t i a l » ) |
I . JÈlasile scattering cross section |
I '
I

I

I
I

I ,
I

I
j
I
j

j '

Total I n e l a s t i c cross sectlcnlsuir of MT=51toSl) |
7.17000+ £ Ev ln,n> ) Level |
1.74000+ ( Ev (n ,n>) Level I
2.164004 ( Ev (h ,n>) Level I
3.68600+ * Ev (n,n«) Level |
4.77400+ ( Ev |n,n« ) Level |
E.11400+ e Ev ( r . h 1 ) Level I
6*16600+ 6 Ev <n,h1 ) Level
£.18300+ 6 Ev |n ,n* ) Level
5.92300» t Ev |n,n> ) Level I
«.02900+ 6 Ev (H,n' ) Level
6,13300» € cv (tun* ) Level
6.500004 è Ev ( P , n ' ) Level
7.000004 6 Ew (P,n ' ) Level
7.500004 6 EV | n , n ' ) Level

184000004 6 Ev |n,n< ) Level
18.500004 « Ev (P,n* ) Level
IS.00000+ 6 Ev |r,n« ) Level
9.50000+ 6 E<< (n ,n ' ) Level
1.00000» 7 Ev |P,n* ) Level

11.050004 7 Ev (P«n< ) Level
l»10t)00» 7 Ev ( P i n 1 ) Level

!1.160004 7 Ev | n , n * ) Level
11.20000+ 7 Ev i r « n ' ) Level
11425000+ 7 Cv | r , n ' ) Lev:!
11.30000+ 7 Ev <n,n' ) Level
1.35000» 7 Ev (P,n>) Level
1.40000+ 7 Ev I P , n 1 ) Level

11.45000+ 7 Ev | n , n ' ) Level
| l '60000» 7 Ev |n ,n«) Level
j l .65000» 7 Ev I P , n ' ) Level
11.60000+ 7 Ev | r , n ' ) Level
11.650004 7 Ev |n,h>) Level
11.700004 7 Ev (P,n» ) Level

1.76000+ 7 Ev ( n . n ' j Level
j 1.80000» 7 Ev | n , n ' ) Level
I In ,» ) r a c l a t l v c capture cross section
I (n,p) cress section
I (n ,d) cress section
I (n,o) cress section
I (n , t 2a ) cress section
I
I _
|<|i> Lat:av<ragc e l a s t i c sca t te r ing cos ine .
I <£>: averaB* loc enemy decrenent Tor e l a s t i c sca t .

I (n,Po) grcund «tat<>
13.13300» 6 Fv <r ,p) t r v p l
15.73200+ f Fv l r , p ) l « H

C-VaIue

-7.17000+
-7.17000+
-1.74000+
-2.1S400»
-3.5BSO0»
-4.77*00+
-S.11400»
-£.l<;600 +
- f .10300+
- f .92300 +
-6.02900+
-€.13300+
-€.50000+
-7.00000+
-7.50000+
-e.ooooo+
-e.50000+
-S.00000+
-S.E0000+
-1.00000*
-1.05000*
-1 .10000 '
-1.15000+
-1.20000+
-1.25000»
-1.30000+
-1.35000+
-1 .40000»
-1.45000+
-1.50000*
-1.55000+
-1.60000*

I-.1.P5000»
-1.70000+
-1 .75000»
-1.ROOOO*

1.145f0«
2.26700+

-4.36100+
2.79000+

I 3.24000+

I ?.?6700*
1-3.13900+
I - f .7,T;»00 *

r

fi
f
6
6

e
f
f
f
£
€

€

€
6
6
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
5
6
f
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!Angular d ls t . of secondary neutrons,

ro

I

|E .96100+ t Ev ( n , p ) Level
l ( n t a d ) grcund s t a t e
|0 .000004 0 Ev ( n , o ) l e v e l
I
! E l a s t i c s c a t t e r i n g ero*s sect ion
17.17000+ E Ev ( n , n ' ) Level
j l . 7 4 0 0 0 4 6 Ev ( r , n # ) Level
12.164004 t Ev ( n , n ( ) Level
I3 .68E00+ C Ev ( n , n * ) Level
14 .77400* t Ev ( n , n ( ) Level
|6«114004 t Ev (n»n«) Level
|E .16600+ € Ev ( h , n # ) Level
|E.183004 6 E v ' ( n , n * ) Level
16.92200+ t Ev ( h . n 1 ) Level
|é .02900+ t Ev ( n « n ' ) Level
|£ .13300+ C Ev ( p , n * ) Level
I € . 6 0 0 0 0 * t Ev ( n , n ' ) Level

'J7.000O04 C Ev ( n , n * ) Level
|7.£000(141 6 Ev ( t i , n « ) Level
16 .00000* « Ev ( n , n ( ) Level
|8 .50000+ 6 Ev ( r i . r t 1 ) Level
JS.00000+ f Ev ( n , n ' ) Level

. J9 .50000* t Ev ( n , n ' j Level
j l . 0 0 0 0 0 4 ? Ev (n»n« ) Level
I 1.OEt)OO+ ? Ev ( n , n > ) Level
| l . l f t 0 0 O 4 7 Ev ( n . n 1 ) Level
I 1.150004 7 EV ( Y i , n ' ) Level

1.20000+ 7 Ev ( n , n < ) Level
1^25000» 7 Ev I P , n ' ) Level
1.30000+ 7 Ev ( r , n ' ) Level
1.36000+ 7 Ev j p , n > ) Level

j 1.40000+ 7 Ev (ti«n>) Level
11.45000+ 7 Ev ( r . n 1 ) Level
j l . 8 0 0 0 0 4 ? Ev | r , n ' ) Level
11.66000+ 7 Ev ( r . n 1 ) Level
11*60000+ 1 Ev tv,n') Level
11.65000+ 7 Ev
11.70000+ 7 Ev
j l . 7 5 0 0 0 + 7 Ev
j1.80000+ 7 Ev

IPhoton prod.Mult I p I I c I t l e s ( f r e t ncUt.reactionsj

jphotort prod.cross sectlohs(fro» neut .reactions )

!Angular dlst» of photens (Trofr neut .reactions )

!Data covarla'nce matrices for neutron X-seetlons

i

<n,n' ) Level
|p,n' ) Level
|n,n' ) Level

' ) Level

# T ) radiât IWt capture cross section
.00000+ 0 Ev (r to0 Level

|Tot»l Inelast ic cross secticn(suv of MT=51to9l)
j ) cross section
I
(Total Inelastic cross sectlon(su» of M1-Slto91)
j In1T) radiat ive capture cross section
I |n,p) crcts section
10.00000+ 0 Ev | r ,o ) Level

I lo ts ! cross sect Ion (sum of par t la ls )
!Elastic icatterlng cross aectlcn
I In1O) cro«s section
I ln ,a o ) ground state
10.00000+ 0 Ev I r , a ) Level
I

- E . o r , 1 0 0 « €

-7.
-1.
-2.
-3.
-4.
_ C ̂
_ r ̂
_ C ̂
_ C _

-6.
-6.
-f. .
-7.
-7.

-e.
-e.
-Ç.
-9.
-1.
-1.
-1.
-1.
~ 1
-1.
-1 .
-1.
-1.
-1.
-1.
-1.
-1.
-1.
-1.
-1.
-1.

1.

-7.
?.

-7.
1.
?..

17000»
740004
15400»
fB500*
77400«
11400»
16600»
ie300»
92300»
02900»
13300»
50000»
00000»
FOOOO'-
00000»
50000»
00000»

soooo»
oooob»
050 00»
10000«
15000»
20000»
25000»
300004
35000+
10000»
45000»
50000»
F5000»
60000»
65000+
70000+
75000+
80000+

14560+

17000*
26700»

17000»
,14560+
.267004

€

€
f
6
6
6
€
6
6
6
6
€
€
6
6
7
7
7
7
7
7
7
7
7
7

7
7
7
7
7
7
7

7

CJ
l

C

5
7
E

2.79000+ 6



5-B - 11g !Mut.No: 7811
IDate: MAY7B
|Ref: UCRL-E0400,vTJL.

Lab: LLL
Author: R.J.MCUtFTON
Card Images: 570

{General Information

!Resonance parameter data

!Neutron cross sections

Fi le Type

!Angular d l s i . of secondary neutrons

(Energy d l s t . of «eeofidafy neutrons

!Photon prod«MuHlpi lc l t l *s ( f ro» neut .réactions )

(Angular d l s t . of Photons (from neut.reactions)

!Energy dlst . of Photons (from peut«react Ions )

I Reaction Typo

I
I
(Descriptive data and Dictionary
I
|Fesonanc« lnfornation
!
I Totê! cross sect Ion (sum of p a r t i a l * )
|Ela9t lc scattering cross sectlcn
(Total lh«ltjstlc cross sect i en (suit of MT=51to9l)
(direct (n«2n) cross section
12.14000+ e Ev (P,n' ) Level
14.46000+ C Ev (n,n1) Level
15.03000+ t Ev ( r , n ' ) Level
| ( n , n ' ) to the ccntlnuum
I ( n i t ) radiat ive capture cross section
I »n»0) fcress section
I (mi } cross section

(n»8) cross section

I<M> lafciaverage e last ic scattering cosine.
<£>!avertge log energy , decreirent for elastic scat.
< » > t * 2 f c

|E la * t lc Scattering cross section
1 2 . 1 4 0 0 0 + 6 Ev | n , n ' ) L e v e l
1 4 . 4 6 0 0 0 + 6 EV I n , n ' ) L e v e l
| S . 0 3 0 0 0 + ( Ev l r , n ' ) L e v e l
I
|illr(ct (n,2h J. cross section
||ntn') to the ecntlnoum

|4lrett (n,2u) crbss section
12.14000+ £ Ev Ir,n" ) Level
14.46000+ 6 Ev (P.n 1) Level
IE.03000+ C Ev (r.n1) Level
(n,n*) tc the ccntlnuum
( n , t ) radiat ive capture cross section
|n,p) e r o s section
(n,«) crofs section

!direct (n^Zn) cross section
12.14000+ ( Ev ( r , n - ) Level
14.46000+ € Ev I r . n ' j Level
15.03000+ t Ev <r,n') Lovel

|n ,n ' ) tc the ccntlnuuir
(n,7) raclât lv< capture cross section
(n,p) crc'S section
(n.a) cress section

jdlrect (n,2n) cross section
12.14000+ 6 Ev (r,n>) Level
I4.46C00+ f Ev |r ,n«) Level
15.03000+ f. Ev ln,n") level
I (n,n") tc th* ctntlnuum
I In, T ) raclat lve capture cross section

C-VnI

0.
0.

-Z.
-1.
-2.
- 4 .
_ K

0.
3.

-1.
-9.
-f.

0.
0.
0

0
~ C

-4
-F

-1
0

M
-?
-4
_c

0
3

-1
-e.

-1

M

-4
_ p

0
3

-1
-6

-1
1-2
-4
|-f
I 0
I 3

+
4

14000+
14600+
14000«
4fi000«
03 000«

+
37000«
07200+
56000+
64000«

+
•
4

+
14000+
4R000«
03000«

14600«
, 4

14600«
14000«
.46000«
.03000«

«
.37000+
.07200«
.64000«

.14600«

.14000*

.46000«

.03000«
«

.37000«

.07200«

.r4000»

.14600*

. 14000«

.46000«

.03000»

. •

.37000*

0
0
6

7
6
f
6
0
6
7
(
t

0
0
0

0
€
f
6

7
0

7
6
f
6
0
6
7
6

7
f
6
6
0
6
7
6

7
6
f.
6
0
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I 6-C - Og |Mat.No: 1306 Lib: CRNt
I IDate: DEC73 Author: C.Y.FI) ANt
I |Ref: 1NDC( F/B )-7/L Card Images: 2537

I

I

I

I
I

I

I

F i le Type

General Information

Resonance parameter data

Neutron cross sections

!Angular d ls t . of secondary neutrons

F.G.PEBEY

I

I
I
I

Reaction Type |

Descript ive data and Dic t lorary |
• • . IIResonaricc Information |
i

j t o l s l cress sect Ion (sum of p a r t l a l s ) ' |
!E las t ic scatter ing cross section '
I fcon c l c s i l c cross s;..-:tl en ( t c t a l - e l a s t Ic ) |
ITotal Ine las t ic cross sectlon(su« or MT-51to91) I
14.43900+ 6 Ev | n , n ' ) Level |
|7.653004 « Ev < r , n ' ) Level
19.63600+ 6 Ev | n , n ' ) Level
1.03000+ 7 Ev | r ,n>) Level |

11.06400+ 7 Ev l r , n * ) Level
11.12500+ 7 Ev (n,n« ) Level •
11.17500+ 7 Ev (P,n* ) Level
11.22500+ 7 Ev | r t n ' ) Level
11.27500+ 7 Ev ( r , n > ) Level
1*32600+ 7 Ev (n,n* ) Level
1.37600+ 1 Ev (p ,n ' ) Level
1.42500+ 7 Ev (r ,n«) Level

11.17300+ 7 Ev Jn,n») Level
11.52500+ 7 Ev | n , n ' ) Level
11457500+ 7 Ev | r , n < ) Level
1.62500+ 7 Ev IP ,n * ) Level
1.67500» 7 EV | r , n ' ) Level
1.72500+ 7 Ev (P,n* ) Level
(n(f i ' ) to the continuum
|n,f ) radiât Ivt capture cross section
|n»p) cross section
(n»d ) cress section
tn,«) cress section
Total hydrogen product I en
Total deuterluir production

{Total 'He production
I
I __
! <(J> lab:*verage e l a s t i c scatter ing cosine.

<I>;average loc «nergy decre»ent for elastic scat.
\<f> : < ï ! >/<2 î>

!Elastic scattering c -as section
14.439004 6 Ev | r , n > ) Level
|7.6£300+ 6 Ev ( r ,n« ) Level
19.63800+ 6 Ev I P , n " ) Level
11.03000+ 7 Ev |p ,n ' ) Level
11.06400+ 7 Ev (p,n«j Level
11,12500» 7 Ev I P , n ' )
I 1.17500+ 7 Ev (n .n 1 )
I H22E00* 7 Ev |r ,n« )
I 1.27500* 7 Ev |?i,n" )
I 1.32500+ 7 Ev | n , n ' 1
H.37500» 7 Ev (P,n1 )
I 1 .42500* 7 Ev I r ,n« )
11.47500+ 7 Ev ( r ,n" )
I 1.52500* 7 Ev ( r . n 1 )

evel
.evel
,evel
.eve 1
.eve I
.evel
.(!VfI

.cvel
.fV(l

C-UaI il <>

-4.43900+
-4.4.J900»
-7.65300»
-9.f=3n00*
-1.03000«
-1.08400«
-1.12500»
-1.17500«
-1.2Z500»
-1.27500«
-1.3Z500*
-1.37500»
-1.42500+
-1.47500»
-1.52500«
-1.57500«
- l . f2R00»
-1.F7500»
-1.72500»
-7.27500+

4.94700+
-1.25880+
-1.37330+
- f .F9500«
-I.25H80»
-1.37330«
-E.f9500»

-4.43900»
-7.(=5300»
-S.P3800»

1-1.03000+
1-1.08400+
| -1 . i ;500»
l-i.r-soo»
I-1.ZI500»
I - l . Z ' 5 0 0 »
1-1.32500«
|- l .?7P0O*
I - l . ' ,2500»
I-1.17500»
|- l .F2F00+

6
f.

f
e
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
f
e
7
7
6
7
7
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I

I

I

I
I
I
I
I •

I

I I
I
I
I
I
I

I

)
•

Energy dlst; of secondary neutrons

Photon prod.Mtilt lp t i c l t l e* ( f re* neut .reactions )

Photon prod.crois sectlohs(frcn neut.reactIons )

Angular dlst . of Photons (from neut•reactlohs)
#

Data: covariance «a:trices fcr neutron X-sectlons

*

r • ''

I i " . , .:

I ' • ' . *

-

' t '
j •

I 1.57500+
I 1*62600+
I 1.67600+
I 1.72600+
|(n,rt«) tc

K n , n ' ) tc

7 Ev ( n , n • ) Level | - i
7 Ev (n,n« ) Level |
7 Ev (Ji,n1 ) Level |
7 Ev (ti»n*) Level

the continuum |

the ccntlnuum I

I I
!(^fT) radiative capture cross section |
I14.43900+
1

14.43900+

E Ev (n ,n<) Level I

E Ev ( n , n - ) Level
KnfT) radiative capture cross section

I Total cross sect lon( sum of partial»)
. !Elastic scattering cross section

I Mon e las t ic cross sec t ion( tota l -e las t Ic )
(Total Inelastic cross sectlon(sum of MT=51to91)
J4.43900+
17.66300+
|Si€3600+
11.03000+
|l;08400+
I 1.12600+
|1.176OO+
j1.22500+
11.27600+
(1.32600+
I1.37SO0+
|1.42eO0+
I 1*47500+

. 11*52600+
11.67600+
| l . € 2 6 0 0 +
|JU€?600+
j1.72600+
| ( n | « » ) U

e Ev ( n , n * ) Level
C Ev ( n , n * ) Level
C Ev ( n , n « ) Level
7 Ev ( n , n ' ) Level
7 Ev ( n , n ' ) Level
7 Ev ( n , n * ) Level
7 Ev ( n , n * ) Level
7 Ev ( f ,n • ) Level '
7 Ev ( n , n ' ) Level
7 Ev (P ,n«) Level
7 Ev ( n , n * ) Level
7 Ev ( n . n 1 ) Level
7 Ev (n,n> ) Level
7 Ev ( n , n « ) Level
7 Ev ( n , h ' ) Level
7 Ev ( n , n * ) Level
7 Ev (n,n« ) Level
7 Ev (n,n> > Level

the ccntlnuum
l ( n t ? ) r a d i a t i v e capture cros s s e c t i o n
j ( n , p ) e reM sec t ion
j (n«d} cr : •js section
| ( n , d ) c r e s s s ec t i on

.E7500+
-1.62500+
- 1
- 1
- 7

- 7

4

- 1

- 1

- 1

-t
-'
-C

-•

-

-

-

-

-

-

-

-

-

-

-

I -

I -
I -
I ~

.67500+

.72500+

.27500+

.27500+

.94700+

.43900+

.43900 +

.94700+

.43900+

.43900»

.65300+
".63BOO*
.03000+
.08400+
.12500+
.17500+
.22500+
.27500+

1.32500 +
1.37500+
1.42500+
1.47500+
1.52500+
1.57500+
1.62500+
1.67500+
1.72500+
7, 27500 +
4.94700+
1.25880 +
1.37330+
E.69500 +

7
7
7
7
6

6

6

e

6

€
6
6
e
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7
7
7
7
7
7
7
7
7
7
7
7
7
7
6
6
?
7

e



~0
I

I 8-0 - 16g I Ca t . N o : 1276 Lab: LdSL
I (Date: MJG73 Author: P.YCUNGiD. FOSItP, J B , 0 . M ! E
I JRef: Card Images: 5988

I '

I

I

I
I

I
I
I
I
I
I
I
I

(
I

I

FHe Isipe |

I

I

General Information JDecerlptl
Resonance parameter data |F«sonanc<

ve

React I en Type |

data and Dict ionary |

Inforwatfon ' |

Neutron cross sections • |Total cress seel Ion (sum of p a r t i a l * ) I
!Elastic scattering c ross sec t ion I
ITotel Inelastic cross sectlon(su» of MT-Elto91) |
16.05200+
(6.13100+
I*.91700+
(7.11900+
18.87200+
19.59700+
18.84700«
11.03540+
f 1.09520«
11.10800«
11.10960*
11.12600«

. 11.14400+
11*15210«
11.16300+
11.20530«
11*24420+
11.25280 +
11.27950+
|l*29€70+
I1.31G00+
11.34500+
11.376004
I 1.40500 +
11.43600+
11.46600+
11.49600+
11.62500+
I 1*55500+
11.58500+

I ' ,

1.61500+
1.64500+
1.67500+
1.70600+
1.73500«
1.76500+
1.79500+
I .82600 +
1.85500+

6
e
6

e
«
6
«
7
7
7
7
7
7
7
7
7
7
7
7
7
7
?
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

Ev
Ev
Ev
Ev
Ev
Ev
Ev
Ev
Ev
Ev
Ev
Ev
Ev
Ev
Ev
Ev
Ev
Ev
Ev
Ev
Ev
Ew
Ew
Ev
Ev
Ev
Ev
Ev
Ev
Ev
Ew
Ev
Ev
Ev
Ev
Ev
Ev
Ev
Ev

|f,n«
|r,n(J
| r ,n ' )
ln,n«
Ir.n'
(r.n-

In.n'
lr..h'
(n,n-
(n.n1

|n,n'
lr..n«
Ir.n'
lt.,n'
ltun*
In.n-
(r.n«
In.n1

Hun*
ln,n»
|p,n'
< n , n '
|n,h'

ln,n'
Inin»
ln,n»
In.n'

In.n'
(n,n-

In.n*
|r,n«
(n,n«
<P,n'
I P 1 H 1

I r .n'
lr,n"
lr,n>
<n,n'

Level I
Level I
Level I
Level i
Level
Level I
Level
Level
Level I
l eve l
Level
Level
Level
Level
Levé
Levé
Levé

i Levé
I Levé
I Levé
I Levé

I
I
I
I

I Level
I Level
i Level
i Level
I Level
I Level
I Level
I Level
I Level
I Level
I Level
I Level
I Level
I L-vel
) Level
) Level
) Level
) Level

( n i t ) r a d i a t i v e capture cross section
(PiP) cress sect ion
|n ,d ) cress sect lcn
in , a ) cress sect ion

I _
I |<M> Lab:average e l a s t i c sca t te r ing cos ine .
I | <r>:«veraee Icç energy decrement Tor e l a s t i c sca t .
I <î> : <r>> f<Z r>

-(
-(

-I

-t
- Ç
- £

_ ]
_ :

_ •

_

_

-

_

-

-

-

_

-

-

-

_

-

-

-

-

-

-

-

-

C-VaIue

.05200*

.06200*

.13100*

.51700*

.11900*

.87200*

.59700*

.64700+

.03540+

.09520*

.10800+

.10960+

.12600+

.14400+

.15210+

.16300+

.20530+

.24420+

.25280+

.27950*

.29670*

.31500+

.34500+

.375CO+

.40500*

.43500+

.46500+
1.49500+
.62500+
.55500+
.58500+

1.61500*
.64FOO+

1.67500+
1.7Of)OO +
1.73500+
1.76500*
1.79500*
1.82500«
1.B5500*
4.14300*
S.63900*
=.90100*
2.21390*

€
6.
e
6
6
6
6
€
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
f.
6
6
f

Tent 1 nurd



I

CD

I i

I
I

I
I
I
I
I
I

I

I t

ArEu 1 nr dlst . of secondary neutron*

!Thermal neutron scattering law data

IPhoton prod.MuitIpI Ic i t le» ( f re» neut.reactIons J

IPhoton prod.cross sectlons(fror neut«react Ions)

!Angular dl st. of Phctors (from neu t «react 1 ors )

I

!Data covarlance iratrlces fer neutron X-sectlons

| ( n , a 0 ) greund state |
|E.30100+ 6 Ev ( r , a ) level |
I E.89900+ e Ev ( r .a t ) Level |
16.06600+ i Ev ( n , o ) level |

I I
! E l a s t i c scat te r ing cross sect ion j
IE.062O0» C Ev ( n . n 1 ) Level |
16.13100+ 6 Ev ( n , n < ) Level |
|€.91700+ C Ev ( n . n ' ) Level I
17.11500+ 6 Ev ( n . n 1 ) Level I
|ec87200* t Ev ( n . n 1 ) Level I
19.59700+ € Ev ( n . n 1 ) Level
(9.84700+ ( Ev ( n . n 1 ) Level |
|1.03540+ 7 Ev ( n . n 1 ) Level
11.09520+ 7 Ev ( n , n * ) Level |
| i . l 0 e 0 0 + 7 Ev ( n . n ' ) Level I
11.10960+ 7 Ev ( P , n - ) Level I
(1.12600+ 7 Ev ( n . n ' ) Level |
11.14400« 7 Ev ( n , n > ) Level I
11.18210+ 1 Ev ( n , n « ) Level |
11.16300+ 7 Ev ( n , n « ) Level
J1.20S30+ 7 Ev ( n , n « ) Level

. |1.24420+ 7 Ev ( n . n ' ) Level '
|1 .25£eo» 7 Ev ( n . n ' ) Level
11.27960+ 7 Ev ( n . n 1 ) Level
| l .Z9C70+ 7 Ev (n ,n« ) Level
I1.31E00+ 7 Ev ( n . n ' ) Level
I K34S00* 7 Ev ( n , n ' ) Level
I1.37S00+ 7 Ev ( n . n ' ) Level
|1.40£00« 7 Ev ( n . n ' ) Level
| ) . 43£00« 7 Ev ( n , n " ) Level
J1.46E00+ 7 Ev ( n . n ' ) Level
11.49600+ 7 Ev ( n , n ' ) Level
11.£2600+ 7 Ev ( n , n > ) Level
I1.65E00+ 7 Ev ( n , n < ) Level
| l .E8£00« 7 Ev ( n . n 1 ) Levé]
11.61600+ 7 Ev |n ,n* ) Level
11.64500* 7 Ev ( n . n ' ) Level
11.67500+ 7 Ev | n , n ' ) Level
11.70600» 7 Ev I n , n ' ) Level
11.73500+ 7 Ev I r , n ' ) Level
11.76500+ 7 Ev |n ,n<) Level
(1.79500+ 7 Ev t r . n ' ) Level
11.82600+ 7 Ev I r , n ' ) Level
11.85600« 7 Fv In ,n* ) Level
I
IToSsI I n e l a s t i c cross sect lcnfsun or MT-Slto91)

| ( n , 7 ) r a d i a t i v e capture cross sect ion

I \ '
ITotal Ine las t ic cross sectlon(sun of HT=51to91)
I I n , n ' a ) cross section
| ( n , p ) eress section

|Total Ine last ic cross gectI on(sum of MT-51to91)

] ( n , n o j c i c s s s e c t i o n
M n , y ) raclât Ivc capturn cross section
I In,p ) c r c ' i sect Ion
I (n ,«) e rc î î section

| l o t a l cress sectlon(sum of p a r t i a l * )

- ? •
_ r ̂
- S .
-f.

- 6 .
" 6 •
- P .
- ' •

— fi *

- 9 .
- 9 •
- 1 .
- ] ,
-) .

-I .
-1.
- 1 .
- 1 ,
- 1
- 1 .
- 1 ,

- 1 4
— I

- 1
- 1
- 1
- 1
- 1
- 1
- 1
- 1
- 1
- 1
- 1
- 1
- 1
- 1
- 1

213904
30100»
P99004
OfiflOO»

OS200»
13100+
91700+
11900+
S7Z00+
59700+
P1700+
03540«
09520+
lOflOO+
109FO»
12600+
14400+
15210+
16300+
20530»
24420»
252P0*
27950+
29670+
31500+
34500+
37500+
40500+
43500+
46500 +

.49500+

.52500»
£5500+

.5fl500*

.61500+
,64500+
.67500+
.70500+
.73500+
.76500+
.79500«

• - 1 . 8 2 5 0 0 «
- 1

- 6

4

I "S

I -^
1-2

I-F

I t
l - f

! ?

.85500+

.05200+

.14300+

.05200+

.63900«

.21300«

.05200«

.14300«

.63900+

.P1.1P0 +

f

6
f
6

6
f
6
6
F

6

6
?
7
7
7
7
7
7
7
7
7

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

6

6

6

6
6

6

f
f

6
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I
I

! E l a s t i c s c a t t e r i n g c r o s s s e c t i o n
| T o t a i I n e l a s t i c c r o s s s e c t l o n ( s u n i o f MT=51to91)
l ( n * p ) c r e s s s e c t i o n
j ( r i j o ) c r e s s s e c t i o n
I

t
1-6,05200» 6
|-S.63900» €
I-2.213S04 €
I



13-fll- 27g I fM.No: 1193
IDa »•: DEC73
IRef :

Lab: I.ASL
Author! P.G.YOUNG, D.G.FCSTEB,JF.
Card Images: 58E3

I FlIe type

!General Information

!Resonance parameter data

!Neutron cross sections

I • -

I Reaction Type |

I I
I I
!Descriptive data and tllcttorory |

|Fesonanc< Information |

ltotet cress secilonlsum of partial») ]
!Elastic scattering cross sectl-cn |
!Total Inelastic cross secticn(suir of Mt = 51to91 ) |
!direct (n,2n) cross section |
|6.«000* E Ev |r,n> ) Leuet I
11.01300+ 6 Ev |r,n' ) Level
12.21000+ C Ev In.n1 ) Level
12.73200* 6 Ev |n,n« ) Level

, 12.98000» É Ev Id,n' ) Level
13.001004 6 Ev |r,n' ) Level
13.67600* t Ev lr,n' ) Level
|3.956004 E Ev Ir,n») Level
14.05500+ Ï Eg |fi,n') Level
14.40900+ € Ev In.n') Level
14.50800» 6 Ev (r,n*) Level
14.66000« E Ev |n,n') Level
|4i81l00* « Ev (ti.n-) Level
15.25000+ « Ev In,n1) Level
15.76000+ 6 EV |n,h>) Level
16*26000+ 6 Ev (r,n' ) Level
16.76000* t Ev liwn") Level
17.26000* C Ev (f,n« ) Level
17.76000* 6 Ev (r,n<) Level
|8.aS000« 6 Ev <P,n' ) Level
I e.75000+ 6 Ev |f,r.') Level
19.26000* Ï Ev (ti,n« ) Level
(9.75000* Ï Ev |n,n«) Level
I 1.02500* 7 Ev
11.07500* 7 Ev
11.12600+ 7 Ev
11.17600+ 7 E M
11.22500+ 7 Ev
11.27500+ 7 Ev

r,n> ) Level
r,n« ) Level
r,n* ) Level
n,n* ) Level
r,n* ) Level
r,n* ) Level

1.32500* 7 Ev (n,n>) level
1.37600+ 7 Ev (rin' ) Level
1.42600* 7 Ev «r,n- ) level
1.47500* 7 Ev l«i,n* ) level
1.52500* 7 Ev
1.67600* 7 Ev
1.62500+ 7 Ev
1.67500+ 7 Ev
1.73750+ 7 Kv
1.81250+ 7 Ev

|n,n») Level
lr,n' ) Level
r,n' ) Level
In.n1 ) Level
|r,nf) level
Ir ,n * ) I.eve 1

1.BB750+ 7 Ev »r,n'j l.rvel
<n,j) raclntlvf capture cross section
(n,p) cress section
|n,d ) cress s«c t Inn
(Ott] crflîi spctlcn
In1I) crofi section

C-VnI ue

-B.43000+
-; .30S70 +
-P.43000+
-1.01.100 +
-2.21000»
-7.73200»
-2.Ç8000+
-3.00100+
-3.67P00+
-3.9SP00+
-4.OSSOO+
-4.40900+
-4.50800»
-4.5flO00+
-4.BUOO'
-F.2FOOO+
-E.7E000+
-6.2RO00*
-(.7EOOO*
-7.2S000+
-7.7F000+
-6.2F000*
-£.7EOO0<
-S.25000+
-S.75000+

-
-

-
-
-
-
-
-
-
1-
-
|-
-
-

.02500+
•07ROO»
.12500+
.17500+
.22500+
.27500+
.32500+
.37500+
.42500+
.47500+
.F2500+
.F7500*
.(=2500 +
.67500+
.73750+
•P12F0»
.BP750»

7.72400»
|-1 .PP.7B0*
1-6.MfOf*

I .0HRIO+
'.13IfO'

e
7
f
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6
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I I

I
I

I

Angular

I Energy

I Photon

Photon

!Angular

|En,r V

-

dls t . of secondary neutrons

l

i

d ls t . of secondary neutrons

prod. Hu I t l p l l c l t l e s ( f r o » neut .reactions)"

prod.cross sectlons(frod neut.react lops)

dlst . of Phctons (from neut . react Ions )

dlst- of Phctons (from neut«react I ens )

I _ I
|<p> Lab:aversge e l a s t i c s c a t t e r i n g c o s i n e . |
j<t.>: average
l<»> : <t'>/
I
!Elastic i
!direct (n
18.43000+
I 1.01300 +
12.21000+
12.73200+
12.98000+
13.00100*
|3.67*00+
|3.SStOO*
I 4.OSEOO+
14.40900+
14.60800+
14.88000+
I 4.81100+
I E.26000 +
16.75000+
16.26000+
16.76000+
I7.2EOOO+
17.76000+
18.26000+
18.76000+
J9.2E000+
19.76000+
I 1.02600+
I 1.07500 +
|1.IEEOO*
jl.l^EOO+
j1.Z2E00*
I 1.27500+
I 1.32600 +
I 1.37EOOf
I 1.42600 +
I 1.47500+
I 1.62600+
I1.67EOb+
Il .e2E00*
I 1.67600 +
I 1.73760 +
I 1.81250+
I 1.88760+
I
!direct (

lob energy decrement for e l a s t i c scat . |

,Zn)
ï Ev
(
(
t
t
t
f
€

(
€
€

€

f
É
C
«

£

«
7
7
7
7

'7
7
7
7
7
7
7
7
;
7
7
7
7

Ev
Ev
Ev
Ev
Ev
Ev
Ev
Ev
Ev
Eu
Ev
Ev
Ev
Ev
Ev
Ev
EY
Ev
Ev
Ev
Ev
EV
Ev
EV
Ev
Ev
Ev
Ev
Ev
Fv
Ev
Ev
EV
Ev
Ev
Ev
Ev
Ev
Ev

n,2n)

( n . n -
(n,n«
(n,n>
( n , n '
( n , n '
(n,n«
(n,n«
(n,n«
( P rn '
( n , h -
(n,n>
(P,n'
(n,n«
(n ,n '
(n»n'
(n .n 1

(p,n'
(n,n«
(n,n«
(n,n«
(n,n«
( n j n -
( n , n -
(n,n'
(n,n«
(n,n«
(n,n>
( h . n -
( n . n f

(n,n«
(n,h«
(n«n-
(n,n«
(n,n«
(n,n-
(n,n-
(n,n«
(n,n«
(n,n«
( n . n '

cross

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

Level I
Level I
Level I
level I
Level I
Level I
Level I
Level I
Levé! I
Level I
Level I
Level I
Level •
Level I
level I
Level ' I
Level I
Level
Level
Level
level
Level
Level 1
Level
Level
Level
Level
level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level

sec tIon
I
l (n«T) r a c i a t i v e capture cross section
I
I T o t a l I n e l a s t i c c r o s s aec t lon (sum « t H T - S l t o 9 î )
K n . n ' p ) cress section
| ( n , p ) c r o s s sect ion

t
! T o t a l I n e l a s t i c c r o s s s e c t I cn(sui» o f 1 T ^ f l t o 9 1 )

I I n » ? ) r a d i a t i v e c a p t u r e c r o s s s e c t l ^ "
I I n , p ) c r c «
I

s section

- 1
- e
- i
— 2

- 2
-2
- 3
- 3

-1

- i

- 4

- '
_ i
__ !

- (

-f

- f

-
-
-

-

-

-
-

-

1 ~

.30570+
,43000+
.01300+
.21000+
.73200«
.98000«
,00100+
.67POO+
.95600«
.06500+
.40900+
•EOflOO*
.58000+
.81100+
.25000+
.75000«
.25000*
.75000*
.25000*
.75000*
•2fOOO+
.75000+
.2SOOO*
.75000*
.02ROO*
.07500*
.12SOO*
.17500*
.22500*

1.27500*
.32500*
.37500*

1.42500*
.47500+

1.52*00+
.S7500*
.(=2500 +

I .f7S00 +
I .73750*
1.B12E0*
).Pn?fi0+

1.30570«

7.72400+

P.43000+

1.P2.780*

P.43000*

7.72400*
1 .P2.7P0*

P.43000*
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e
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22 'T l - 47g I fa t.No: 6428
IDate: JAN77
IRef!

Lab:
Author: C.PH'îLl S*0 .BÊRSÎLlCK.E.Sfm ,fTC
Card Imagée: 76

I Fl le Type

!General Information

!Resonance parameter data

INeutron cross sections

!Data covarlance matrices for neutron X-sectlcns

Heactlcn Type

Descriptive data and Dictionary

Fésonancc InfornatIon

(njn'p) cross section
(n.p ) cress sect Ion

(ri»n'p) cross section
<h»p) crcïs section

C-Ualuc

-1.04600+ 7
3.16710+ F

-1.04600+ 7
i 3.18710* 5
I

22-TI- 48g (Hat.No: 6429
(Date: JAN77
|Ref:

I
M

Lab! ANL
Author: C.PHtLISfC.BEFSILLON,CiSHIIH ETC.
Card Images! 75

Fl le' Tj,pe
I
I

!General information
I
!Resonance parameter da1 ta
I
INeutron cross sections
I
(Data covarîance matrices for neutron X-S*ctl6ns
I
I

Reacttcn Type I C-Value

(Descriptive data and Dictionary

I fcesofianc* Ihfomatlon
I
|(hfh'p) cross section
j(n*p ) cress section

|(h»n*p) cross section
I |n«p) croîs section
I

1.14460+ 7
3.20800+ 6

1.14460+ 7
3.20H00-» 6



2 3 - V - Og |Ma*.No: 1156 Lab: OFNL
I !Date: SZ?7Z Author: S.K.PENNY,
I |Ref: CRNL-TM-«007( KV72 ) Card Images: 46Ee

I I

I I

I I

I
I

I
I
I
I
I
I
I

I

F i l e Type

General Information

Resonance parameter data

Neutron cross sections

Angular d l s t . of secondary neutrons

Energy d l s t . of secondary nautrons

Photon prod.Mul t Ip I Ic I t l e s ( f r c n neut.react Ions)

!Angular d l s t . of Photcns ( f rent neu t . reac 11 ons )

!Energy d l s t . of Photons ( f r c » neut.react 1 ens )

L.U.OWEN

I Reaction Tĵ pe
I I
I
I I
I rescript Ive date and Dictionary
i iI I
!Resonance Information
I I
I Tot a! cross sectlonfsum of p a r t i a l » )
!Elast ic scattering cross section
JNon e las t ic cross sect lon( t o t a l - e l a s t Ic )
|Total Ine las t ic cross section( sum of MT-51to91)
!d i rect ( n , 2 n ) cross section
| ( n , n ' d ) cross section
| ( n , n ' p ) cross stction
|3.15000« Î Ev ( n , n ' ) Level
19.29000« E Ev (n ,n<) Level
11.60600« C Ev ( n , n * ) Level
11.81200» f Ev (n,n<) Level
l ( n f n ' ) to the ccntlnuum
I I ' I T ) rad ia t ive capture cross section
l ( n « ? ) crc is section
| ( n , d ) cress section
| < n f t ) créas section
I ( n ( * j t ress section
I _
I<p j Lab:av«rage e las t i c scattering cosine.
I<£>!euertçe lo{ energy decrement for e las t ic scat.

I
!E last ic scattering cross section
!d i rect (n,2n) cross section
I In .n ' l i ) cross section
| ( i ( n ' p ) evess section
13.19000« E Ev In,n1 ) leve l
19,29000« E Ev | r , n ' ) Level
11.60600+ 6 Ev <r,n' ) Level
11.81200+ 6 Ev | r , n ' ) Level
t ( n , n ' ) to the ccntlnuum
I
!direct (n,2n) cress section
I (n,n'o) cress section
| (n ,n 'p ) cross section
| | n , n ' ) tc the ccntlnuum
I
! Kon t last lc cress sect I en (t cta l -e l as t Ic )
!direct |r,2n ) cress sectlcn
Mn,n'a) cross section
! (n,n*p) cross section
1(",T) racial IV« capture cross section
•
I
!Non e l a s t i c c r o s s s e c t I en (t e t a I - e l aq t Ic )

I f n t n ' a ) c r o s s s e c t i o n
I l n , n ' p ) c r o s s s e c t l c n
I ( n , T ) r a d i a t i v e c a p t u r e c r o s s s e c t i o n
•
I
|Kon e las t ic cress sect I en(teta I - e l a s t I c )

-3.19000«
-1.10550»
-1.02970«
-8.05720+
-3.19000«
-9.29000«
-1.60800«
-1.81200+
-,' .40900»

7.30400«
-1.67850+
-Ï .83270«
-1.05200«
-2.04720«

-1.10550«
-1.02970«
-8.05720«
-3.19000«
-Ç.29000«
-! .60800«
-1.81200«
-2.40900«

• 1.10550«
-1.02970«
-8.05720«

1-2.40900«

1-1.10550«
!-1.02970«
|-e.05720«
I 7.30400«

1-1.10550«
I- 1.02070«
|-P.05720«
I 7.30400»
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1 24-Cr- Og |Hi«.No:
I Date:
|R«f:

1191
APP.7 4

Lab:

Author: A.PPINCE
Card images: 8198

(

TO

C I

C I

C *

I File type

!General Information

IFesonance parameter data

!Neutron cross sections

I Reaction Type |
I ,
I i
I , I
I I
!Descriptive data and Dictionary , |

IFeso-irtce information |

I
liotil cress sect Ion (sum of partial») |
!Elastic scattering cross section I

jhon elastic cross sect I en(tetal-elastIc ) !
!total Inelastic cross sect I on (sun of MT=51to91) I

ilhfn'ci) cross section |
I (n,rt*p) cross section
IS.6400Ot E Ev ln,n') Level
17.83100+ E Ev (r,n* ) Level
|e.34800+ £ Ev In1K

1) Level
|1.00600t € Ev (n,n« ) Level
11.28700+ 6 Ev |r,n' ) Level
I1.4340d* 6 EV (n,n"J Level
11:63900+ 6 Ev (r,n-) Level
11.97300+ t Eu In.n») Level
12^.17300+ € Ev (n,n«) Level
|2.233dO+ 6 Ev (r,n« ) Levé
|2.32100 + C Ev Ir.n1) Level
|2.37000+6 Ev |n,n«) Levé
12.64700+ 6 Ev |n,n') Level
12*66100+ f Ev Ir.ti') Levé
12.76600+ 6 Ev In1Ii') Levé
12»«2700 + t EV (r,n«) Levé
12.96600+ 6 Ev (r,n«) Levé
13.09430+ f Ev |n,n«) Levé
|3.1l40O+ 6 Ev Ir,n1) Levé
13.16200+ « Ev |r,n1 ) Level
13.35200+ e Ev Ir,n' ) Level
13.41400+ € Ev (n,n- ) Level
13.59300+ C Ev In,n* ) Level
13.61700+ 6 Ev (P,n1 ) Level
I3..71300+ € Ev |r,n') Levé
13.77100+ 6 Ev (p,n' ) Lev*
13.98200+ e Ev Ir,n' ) Levé
14.03900+ f Ev Ir,n' ) Levé
14.56300+ ( Ev |n,n1) Levé
14.63000+ C Ev Ir,n') Levé
14.83700+ € Ev Ir,n1) Levé
15.09700* 6 Ev |r,n') levé
I&.2S200+ « Ev Ir,n' ) Levé
15.58500+ ( Ev (p,n' ) Levé
16.73700+ € Ev (r,n') Levé
16.07000« € Tv IP,n1 ) Levé
16.15400+ € Ev Ir,n' ) levé
|€.49000< f r.v (r,n1 ) I eve
16.82000+ f Ev (r,n« ) levé
17.07000+ f Ev (r,n') Lev»

I
I

I

I |ntn
f ) te th* ccntlnuuni

M n , T ) TBC1InIlVf capture cross section
I In,p) crefs section

C-Vnlue

-f.64000+
-7.S4000*
-7.82700+
-S.SRB30+
-5.64000+
-7.P3100+
-e.34R00*
-l.ooroo+
-1.ZC700+
-1.43400+
-l.f3900»
-1.57300«
-2.17.100*
-2.23300»
-2.32100+
-2.37000+
-2.64700+
-2.66100+
-Z.76P00*
-2.P2700+
-2.S6500+
-3.08400+
-3.11400+
-3.16200+
-3.3EZ00+
-3.41400+
-3.E9300»
-3.61700+
-S.71300+
-3.77100«
-3.SB2.00*
-4.03900«
-4.5fi300»
-4.63000+
-4.P3700»
-5.09700«
-f.29200»
I-S.FS500+
-f.73700«
-6.07000«
1-6.I5400«
1-6.49000«
-f.P2000»
-7.07000«
-l.fi24fO«
Ç.?:t710«

I -P.PfPfd»
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I

I I

I
I
I

I

I

| ( n f d ) cress section |
* | ( n * t ) créa* section |

| ( n ( J H e ) cross section |
| ( n , a ) cress section |
I ' iI w I
|<M> L«b:sver»g« e l a s t i c sca t te r ing cos ine . |
I<£>:avcfaO* l o t energy decrement for e l a s t i c sca t . I
l<f> : <t'i/<ZT.> I

Angular d l s t . of secondary neutrons | Elast ic Statterlng cross section I
! d i r e c t ( r , 2 n ) cross section |
l ( n . n ' a ) cfoss section I
l ( n . n ' p ) cross section I
I6.64COO* E Ev ( r . n ' J Level I
17.83100+ FJ Ev ( n . n ' ) Level |
16.34800+ e Ev ( n , n < ) Level
11.00600+ F Ev ( n , n > ) Level

1.28700+ 6 Ev ( n , n < ) Level '
1.43400+ C Ev ( n . n 1 ) Level

1:63900+ £ Ev ( n , n ' ) Level
1.97300+ £ Ev ( n . n ' ) Level
I . 17300* ( Ev ( n , n f ) Level

|2;23300+ f Ev ( n . n ' ) Level
; |2t32100+ C Ev ( n . n * ) Level

12137000+ 6 Ev ( n . n ' ) Level
12.64700+ t Ev ( n , n < ) Level
12.66100+ t Ev ( n . n ' ) Level
12.76600+ 6 Ev ( n . n ' ) Level

. JZ.82700+ t Ev (Ti1 I i1 ) Level
| î iS«e00+ t EV ( n , n « ) Level
13.08400+ « Ev ( n . n 1 ) Level
13.11400+ C Ev ( n . n * ) Level
13.16200» C Ev ( n . n ' ) Level
13.35200« € Ev ( n , n « ) Level
|3.41400+ £ Ev ( n , n < ) Level
(3 .59300* 6 Ev ( n . n 1 ) Level
|3.61700+ C Ev ( n , n < ) Level

3.71300+ ( Ev ( n . n * ) Level
13.77100» t Ev ( n . n ' ) Level
13.98200+ 6 Ev ( n . n 1 ) Level
14.03900+ ( Ev ( n , n > ) Level
j 4.66300+ ( Ev ( t i . n ' ) Level
14.63000+ F Ev ( n , n > ) Level

I ' 14-83700* € Ev ( n , n > ) Level
I |S.09700« £ E« (n,n> ) Level
I 15.29200« 6 Ev I r . n ' ) Level
I I S.56500* £ Ev I r . n ' ) Level
I 16.73700+ 6 Ev I r . n ' ) Level
I 16.07000* £ Ev I r . n ' ) Level
I 16.15400+ £ Ev | r , n ' ) Level
I 16.49000+ 6 Ev I r . n ' ) Level
I 16.82000+ f. Fv I r . n ' j Level
I 17.07000« 6 Ev (n.n* ) Level

!Energy d l s t . of secondary neutrons

IPhoton p rod .Mu I t Ip I I c 111PS(f ree neut . react Ions)
I

( n . n * ) tc the ccntlnliiiir

d i rect (n,2n) croîs section
( n . n ' o ) cress « fc t lnn

I ( n . n ' p ) cress section
I I n . n ' ) tc tb*1 ccntlnuurp

l(n.T ' ) rac lât Ive capture cross section

-7..Tf.170* F
-9.ÇPS00• F
-P.P2810* F

1.79400« F

-7.04000+ 6
-7.92700+ 6
-9.FPP30* F
-E.64000+ E
-7.B3100+ E
-f .34800+ F
-1.00F00* F
-1.28700+ F
-1.43400+ F
-1.E3900* F
-1.97300« F
-2-17300* F
-2.23300« F
-2 .32100* t
-2 .37000* F
-2.F4700* f
-2.FfIOO+ F
-2.76BO0+ 6
-2.P2700+ F
-Z.9F500+ 6
-3.08400+ F
-3.11400* F
-3 .16200* F
-3 .35200* F
-2 .41400* F
-3.E9300» fi
-3 .61700* F
-3.71300+ F
-3.77100« 6
-3.58200« £
-4.03900« F

1-4.66300» F
-4.63000+ F

1-4.83700* F
| -E.09700* F
I-F.29200* F
-f.SPSOO* F

I-?.73700* F
|-F.07000* F
| - f . ! F 4 0 0 * 6
|-F.49000« 6
| - f .82000« F
1-7.07000« F
I-1.S24F0* F

1-7.94000* F
I-7.S2700* F
I-S.FPP30* F
I-1.B24FO* F

I 9.23710* F

Crnt (



ro

|Photon prod.cross sect lons(frcm neut .redctI ens) |Kon e l a s t i c cross sec11on(te ta1 -e las t Ic )

!Angular d l s t . of Photons (from netlt . react Ions )
I

!Energy d l s t . of Fhotons (from néut .react16ns)
I
I

I
I flon c l a s t i c cross sec t lon( tota 1-el as t ic )
- l ( n lT) radiat ive capture c r o î s sec t ion

I
I toon e l a s t i c cross sec 11 cn( to ta 1-el «S t Ic )
| ( n ( t ) rad ia t ive capture cross s ec t ion
I

9.23710+ €

9.23710+ E



ZE-Mn- 5Eg |M»».No: 1197
IDate: FFB74
|Ref:

Lab: BrIL
Author: HiTAKAHASHI'
Card luages: 45e6

ro

I File Type

!General Information

I Resonance parameter data

!Neutron cross sections

I I
I I

J (

!Angular d l s t . of secondary neutrons *

t m

!Energy d l s t . of secondary neutrons

!Photon prod.MuI t Ip I I c I t l e s ( f r c i r neut . react Ions )

I Fract ion Type |
I . * I
i .
I I

!Descriptive data and Dictionary |
IFadlosctive nucilde productlcn |
i i

I i
|Feèonanê« Information |

j i o t a l cress sectlonjsiiffl of p a r t l a l s ) |
{ E l a s t i c sca t te r ing cross sect ion
I Non e l a s t i c cross sect I e n J t c t a 1 - e l a s t I c )
JTotal I n e l a s t i c cross sec t lcn jsur of MT=Elto91) |
! d i r e c t Jnt2n) cross section
I |n ,3n) cross sect ion
I ( h , n ' a ) cross sect ion
I ( n , n ' p ) cross sect ion |
11.25800+ E Ev Jr,n" ) Level
I$,84000» E Ev Jn,n») Level
11.29200+ « Ev J P , n « ) Level
j1.52600+ 6 EO Jr,n" ) Level
11.98300+ i Ev Jn,n" ) Level
||n,r>1) tc the ccntlntium
I In»?) radiative capture cross section
I (n»p) cress section
j Jn,U) cress section
I Jn, 3He) cross section
I |n»n) cress section
II _
I <(i> L * c : « v e r a g e e l a s t i c s c a t t e r i n g c o s i n e .
I < £ > : a v e r a g e l o g e n e r g y d é c r è t e n t f o r e l a s t i c s c a t .
l<7> S <I*>/<21>
I
!Elastic icatterlng cross section
jdlrect Jr,2n) cross sectlcn
| 'n,3n) cross section
j (n,rl'a) cress section
| jn ,n 'p ) cress section
11.25800+ E Ev |n,n* ) Level
19.84000+ E Ev Jp,n' ) Level
11.29200+ E Ev IP,n* ) Level
11.52800+ F Ev | r , n ' ) Level
11.88300« f Ev l r ,n ' ) Level
I ln ,n ' ) tc the eentlnuum
I
! d i r e c t ( n , 2 n ) c ross s e c t i o n
| J n , 3 n ) c ress s e c t i o n
I J n , n ' a ) t r e s s s e c t i o n
I l n , n ' p ) cross s e c t i o n
| l n , n ' ) tc the ccnt lnuum

I
|Non e l a s t i c c ress sect I en Jt e t a 1-*»1 as t Ic )
|1.2f3eOO« E Ev | r , n ' ) l e v e l
1 9 . 8 4 0 0 0 * E Fv J P , n " ) l e v e l
I 1 .29200» ( Ev | p , n * ) I » v e l
11 .52800+ f Ev | r , n " ) I p v e l
I 1 . B 8 3 0 0 + f Fv | r , n ' ) Leve l
I In . T 1 rac l a t l v i ciintur(> c ross s e c t i o n

C-VnI ue

- 1 . 2 5 8 0 0 +
- 1 . 0 2 2 E O *
-1 .S16P0+
- 7 . S 3 0 6 0 *
-e.ni=33o+
-1.25800*
-S.84000*
- 1.29200•
-1.F2800*
-1.88300*
-1.88300*

7.27040+
-1.R09704
-E.83880*
-1.23800*
-£.21600+

-1.02250*
-1.SIfPO*
-7.Ç30Ï0*
-8.0(=330*

1-1. ZE800*
- ï .84000*
-1.29200*

I-1.E2800*
-1.88300*

I-1.P8300*

1-1.02260*
i - i .ç i feo*
| -7 .?30f0*
| -P.0f330*
| -1 .RH300*

I - 1.2S800*
I-Ç.R4000*
I - 1.P9200»
I - 1 .F2fl0n*
I - 1 .nB3004
I 7.P7040*
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!Angular dlst . of Photons ({ran neut.react Ions )

!Energy dial , of Photons (from neut.react 1ons)

Kon c l a s t i c cress sec t ion( to t a 1 - e l a s t I c )
1.2S800+ E Ev ( n . n 1 ) Level
9.84000+ S Ev ( n , n ' ) Level
1.29200+ £ Ev (r. ,n« ) Level
1.62800+ « Ev ( n , n « ) Level
1.88300+ « Ev ( P , n ' ) Level

l (n»T ) rAd la t lvc capture cross sec t ion '

I ftort e l a s t i c c f o j s sectlon( t o t a l - e l a s t tc )
l (n»T ) r a d l o t l u * capture cross section

1-1.25800+
I-Ï.84000*
1-1.29200«
I-1.S2800*
J- 1.88300*
I 7.27040+

I 7.27040*

E I
e i
6 I
E I
€ I

€

O
I



26-Ie- Og IMat.No: 119Z
IDate: JAN74
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Lab! OPNL
Author: PEBEV.rU,PENNY, KINNEV,HFIGM
Card Images: 818?

I

I F t U lype

(Genera I Information

I Resonance par ante fefr data

!Neutron cross sections

I ,

I ,

i • >

• «

!Angular d l s t . of seccrdarv neutrons

1 Peact1 en Type |

|Descrlpi lv< Ia and t l c t l o r a r y |

(Fesonancc Information \

j i o t a l cress sect Ion(sum of p a r t l a l s ) |
!E last ic scattering cross section j
I Non e l a s t i c cress s e c t l c n ( l c t s l - e l a s t I c ) I
ITotel Ine last ic cross sect 1er. (sun of MT=51to91) I
j d l r e c l l"*2nj ctcss sectlcn I
I (n ,n 'a ) cross section |
I (n ,n 'p ) cress section
IA.46000* E Ev |p ,n ' ) Level |
11.40800+ £ Ev | n , n ' ) Level
12.08400* £ Ev I r .n * ) Level
12.65400+ 6 Ev | n , n ' ) Level I
12.93900* Ï Ev l r , n ' ) Level
12.95700* 6 Ev | r , n ' ) Level

. 13*11900» £ Ev I P , n ' ) Level
13.12200* E Ev | r , n ' ) Level
13.36600+ 6 Ev I P , n 1 ) Level
13.38600* £ Ev | r , n ' ) Level
13.44600+ £ Ev (P,n1 ) Level
13.45000+ f Ev I r . n ' ) Level
13.60000* f Ev | r , n * ) Level
13.60500» € Ev ( r . n ' ) Level
J3.74700* £ Ev l r , n ' ) Lev*
13.82900+ £ Ev <n,nf ) Level
13.85600* £ Ev I r . n 1 ) Levé
14.04600+ C EV I r . n ' ) Levé
14.09900» £ Ev |n,n> ) Levé
14.11600+ £ Ev I r . n ' ) Levé
J4.29800» £ Ev | r , n * ) Lev*
14.30000» £ Ev | r , n ' ) Levé
I4.38S00» 6 Ev | r , n * ) levé
'4.39600 + € Ev (p.r.' ) levé
(4.45300+ £ Ev I r . n ' ) Levé

4.50500* 6 Ev | r , n ' ) Levé

I

I
In1H1) tc the continuum
In, y ) rad ia t ive capture cross section
|n,p) cress section
(n.d) cress section
( n , t ) cress section
In1

3He) cross section
S t% i A • ^* ̂  ^ W • A « f i I I ^h n
^Tl f OT I C F C 7 3 3 C C l I C T r *

<M> lat:?veragf elast ic scattering cosine.
<r>lraverafle loç energy decreirent for plastic scat.
<7> : <1*>/<2T>

Elast ic scattering cross section
direct ( n , 2 n ; cress section
(n ,n 'o) frcss section
(n.n 'p) tress section

ie.46000» E Rv | r , n f ) I»vel

C-V»!ue

-P.4600O»
- 1.12040»
-7.61940*
-1.01900*
-8.46000»
-1.40f|00»
-2.0B400»
-2.fF400»
-2.93900*
-2 .9 f700*
-3.11900»
-3.12200»
-3.3Pfl00»
-3.3RB00»
-3.44500»
-3.45000»
-3.fOOOO»
-3.60500»
-3.74700»
-3.a2900»
-2.P5600»
-4.04600»
-4.09900»
-4.11F00»
-4.29800»
-4.30000»
-4.3B900»
-4.39500»
-4.45300*
-4.50500»
-4.53100*

7.P.0300»
8.90000»

-7.S6510*
1-1.19320»
1-1.05350»
I 6.4R400*

| - I .12040»
I-7.P1940»
I-1.01900«
|-P.4f000»
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6
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!Energy dlst . of secondary neutrons

I Photon prod.Huit lpHcltles(frci« neut .reactions )

!Angular d l s t . of photons ( f rom neut . react ions

jEnergy d l s t . of Photons ( f rom neut«react Ions)

I 1.40800+ ( Ev ( r , n « ) Level
J2;08400* € Ev ( n , n ' ) Level
12.(64004 € Ev ( n , n « ) Level
(2.939004 f Ev ( n . n ' j Level
|£.95700+ ( Ev ( n , n « ) Level
13.11900+ t Ev ( n , n « ) Level
13.12200+ e Ev ( n , n « ) Level
|3.3Ce004 ( Ev ( n , n " ) Level
12.386004 e Ev ( n , n « ) Level
I3.44E00+ £ Ev ( n , n ' ) Level
13.460004 f Ev ( p , n « ) Level
13.60000« ( tv ( n , n ' ) Level
|3.e0£004 f Ev ( n , n > ) Level
13.74700+ € Ev ( n , n < ) Level

Ev ( n , n « ) Level
Level
Level
Level
Level
Level
Level

|4»38S00+ t Ev ( n , n > ) Level
3 È Ev ( n , n < ) . L e v e l

14.46300+ C Ev ( n , n ' ) Level
|4iÈ0£Ô0+ ( Ev ( r> ,n ' ) Level
K n ( I t ' ) tc the ccntlnuum

! d i r e c t ( f i , 2 n ) cross section
| ( t i« f l *a) cross section
( ' p ) cross section

) to th* ccntlnuum

I hoh elastic cross sectlon(tolal-elast Ic )
IBifteOOO+ S EV (n,n<) Level
|l*40ed04 f Ev (n,n«) Level
I ("»T) radiative capture cross section

ikon elastic cress sectlon(total-elastIc )
18-46000+ f EV (n,n«) Level
|i»40800+ E Ev ( n , n ' ) Level
l (n fT) radiative capture cross section

lboh elastic cress sectlon(total-elastIc )
N1MT) radiative capture cross section
I

|3.82900«
12.866004 t Ev (n,n«
14.046004 « Ev (A,n<
|4*09SOO+ « Ev <P,n'
|4.116004 ( Ev (P ,n«
144398004 e Ev ( n,n«
(4.300004 f Ev (n ,n-
14.38900+ t
I4.39È00+

1-1
1-2
1-2
1-2
1-2
1-3
1-3
' ** 3
I ~ "*
1-3
I - 3
1-3
1-3
I """ O
1-3
1-3
1-1
I - 4
I - 1
I ~ 4
I ~ 4
|-1
1-1
I-4
1-1
|-4

l-l
I-7
l-l
|-4

l-e
l-l
I 7

l-e
l-i
I 7

I 7

.40800»

.08400«

.fF400*

.93900«

.95700«

.11900«

.12200«

.36800«
•3R800*
.44500«
.45000«
.eoooo*
.f0500«
.74700+
.82900+
.85600+
.04600+
.09900+
.11600+
.29800+
.30000+
.38900+
.39500+
.4=300+
.50500+
.S3100+

.12040+

.61940+

.01900+

.53100+

.46000+

.40800+

.80300+

.46000+

.40800+

.80300+

.80300+
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I

I 2 8 - M - Og |Mat.No: 1190 Labi BKL(Nt)CSC)
I !Date: CEC73 Author: M.B.BHAT
I |Ref: Card laages: 5533

I I

I

I

I
I
I
I
I

I
I
I

I ;

FiIe Type

General Information

Resonance parameter data

Neutron cross Sections

V

1 '

Angular d lst . of secondary neutrons

!Energy d is t . of seccndary neutrons

I
I
I
I
IDeScrlpt
I
IFesonanc
I

Reict lcnType |

v« data and Dictionary |

c l r i f o m a t l n n I

IToIaI cress section(su* of f a r t l a l s ) |
!Elastic • cat ter Ing cross section
JTotal in t laa t ie cross sectlon(sun of MT-51to9l)
!direct (
|(n,n>p)
I 1.172004
I 1.33200»
I 1.4E400+
12.15800+
12.28600+
12.45900+
12.60600+
I S.62EOd +
j2.77500+
12.90200«
I 2.94200 +
I3.03E00+
13.12300+
I 3.26400+
I 3.420*0+

n,2n) cross section
cress s«ct Ion I
6 Ev (n«n*) Level
C Ev ( n . n 1 ) Level
C Ev (n,n« ) Level
( Ev (n ,n - ) Level |
6 Ev ( n , n ' ) Level
f Ev (n ,n - ) Level
( Ev (p ,n* ) Level
€ Ev (n,n ' ) Level
€ Ev (n ,n* j Level
€ Ev ( r , n * ) Level
C Ev Jp1Ii1 j Level
ï Ev ( n . n 1 ) Level
e tv (P.,n> ) Level
( EV (P,n« ) Level
€ Ev f n , n ' ) Level

l ( n ) n ' ) to the ccntlnuum
l ( " « î } M d I i I I v * capture crots section
i (n .p ) cries section
| ( p , s ) crcts section
I _ '
|<u> Lab: • verage e las t ic scattering cosine.
f<£>iaverage log energy decrement for e l a s t i c sca t .

I
!Elastic
!direct (
Kn.h'p)

1.17200+
1.33200«
1.45400«
Î.1E800*
2.28600«
2.45900«
2.soeoo«
2.62E00+
Ï.77E0O+
2.90200«
2.94200«
3.03600«
3.12300+
3.26400+
3;42000+

scattering cross section
n,2n) cross section
c rcss sect Ion

6 Ev (n,n« ) Level
t Ev (n«n ' ) Level
t Ev ( n . n 1 ) Level
6 Ev (P,n* ) Level
t Ev (p ,n* ) Level
( Ev (n,n« ) Level
C Ev Jn1 I i1 ) Level
t Ev <p,n* ) Level
6 Fv (p<n< ) Level
6 Ev ( n . n 1 ) Level
( Ev (p,n • ) Level
( Ev (p,n ' ) Level
( Ev ( n,n ' j Level
t Fv ( n , n ' ) Level
f Ev (n ,n ' ) Level

| ( n » n ' ) to the ccnllnuum
I

-1-17200+
-7.B19S0+
-8.17720*
-1.17200«
-1.33200«
-1.45400«
-2.15800«
-2.28«00«
-2.45900 +
-2.50600+
-2.62500+
-2.77500+
-2.90200+
-2.94200«
-3.03800*
-3.12300*
-3.26400«
-3.42000«
-3.44090«

8.60000«
3.947O0*
2.89020+

1-7.819F0+
-8.17720+
-1.17200+

1-1.33200«
1-1.45400+
1-2.15800+
I-2.28P00+
1-2.45900+
I -2.50600 +
1-2.62500«
I -2.77500«
|-?.90200«
1-2.94200+
1-3.03800+
1-3.1230 0»
1-3.26400+
1-3.12000+
1-3.44090+

|-7.Rigro+
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l ( r , n ' p ) eicss section
I ( n 4 n ' ) to the ccntinuiim
I

I Photon prod.MuI t IpI Ic 111 es{ fro» neut.reactIons ) ( ( h , T ) radiât Iv* capture cross section

I Photon prod.cross sectlors(from neut .react Ions )
I
!Angular dist. of Photons (fron neut. react Ions )

I
I
!Energy d l s t . of Photons (from neut . react Ions )
I
I

I
I Non e l a s t i c cress sect lon( to t a 1 - e l a s t I c )

(Non « l a s t i c cross s e c t l o n ( t o t a l - e l a s t I c )
l ( n » T ) r a d i a t i v e capture cross section
1
I Non clastic cross secticn(total-elastIc)
l(n»T) radlatitte capture cross section

P.17720* f
3.44090+ 6

I 8.60000+ e I

I 8.60000* 6 I

I e.fiOOOO» € I
I I



2P.-NI- £e« IHat.No: 7837
IDate: PAY78
|Bef: UCPL-50*00,VCl 15

Lab: LLL
Author: R.J.HOUEPTON
Card images: 4368

I File Type

I
I
!General Information
I
!Resonance parameter data
I
!Neutron cross sections

I
!Angular dist. of Secondary neutrons
!
!Energy dlst. of secondary neutrons

I

I Reaction Type
I
I
I
!Descriptive date and Dictionary

I
!Resonance infornation
JTdtal cress section(sun of partials)
!Elastic scattering cross section
|Total inelastic cross sect 1 on(sum of MT=51to91)
!direct (n,2n ) cress section
I Injn'p) tross section
|(n«n') tc the cent Inuuw
l(n»t) radiative capture cross section

cress section
crosS section

In»* ) cress" section
I _
I<M^ Lêt:*v«rag* elastic scattering cosine.
|<t>:ever«g« loç energy decrevent for elastic scat.

!Elastic icat tcr l rq èross section

jdlreêt (n,2n) cross section
j ( rnh 'p) tress section
I (rt»h*J tc th« ccntlnutim

!Photon prod.MuI t lpl lc I t les(f ro» neiit «fedct 16ns) l(n»T) réiilatlvc capture cross section
I I
I Photon prod.cross sectlons(from néilt .reactions) JMoh elastic cress sect lcn(tctal -e last Ic )

!Angular dlst. of Photons (from néut•react loris ) jNon elastic cross sect 1 en( tcto l -e lsst Ic )
I • j (n<t) radiative capture cross section
I I
(Energy dlst* of Photons (from neut .react lotis" ) | Non elastic crocs sect 1 «n (tota 1-elast ic )
I ' l (n fT) radiative capture cross section

Ç-Value

0.
0.
0.

• 0
• 0
• 0

1.21000* 7
P.1B0004 f
0. 4 0
e.520004 e
1.000004 5

•E.9F0004 6
2.890004 6

0. +0
0 . 4 0
0 . 4 0

0 . 4 0

1.218004 7
-P.1B0004 e
0. 4 0

P.520004 6

e.520004

e.520004



28-NI- 60g | fit. No: 6434
IDate: MAR7 7
|R«f:

Lab: ENL
Author:
Card Images! 61

Pile Type

!General Information

I
!Resonance parameter data
1
INeufron cross sections

I .
|Data covarlance Matrices for neutron X-sections
I

I Reaction Type
I
I
(Descriptive date and Dictionary

I
|R«sonarlc« Information

i ( f t P ) Cross section
I
l (Pip) trees section
I *

2.04110+ 6

2.04110+ f



I 25-Cu- On IMat.No: 12S5 Lab: BH
I !Date: NOV73 Author: H.K.
I I RB T : Card images:
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I
I
I
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I
I
j

Fi le lype

General Information

Resonance parameter data

Neutron cross sections

Angular d l s t . of secondary neutrons

I !Energy d ls i . of «pccndary neutrons
I

CRAKE AND ri.P. FFlCKE
32€2

I Reaction Type |
i — i
I " I
I I
I I
!Descriptive date and Dictionary I
I i
I I
!Resonance l n f o m a t l o h |

JTotal cress sectlon(sum of p a r t i a l s ) I
! E l a s t i c s c a t t e r i n g cross sect ion
I Non e l a s t i c cross s e c t i o n ( t o t a l - e l a s t I c )

! d i r e c t ( n « 2 n ) cross sect ion
| ( n , 3 h ) cress sect ion
| ( n , n ' a ) cross sect ion
l ( n f n ' p ) crass sect ion
16.70000+ £ Ev ( n , n ' ) Level
17.70000+ f Ev ( n , n « ) Level
15.62000+ E Ev ( n , n * ) Level
I1.11SO0» C Ev ( n , n ' ) Level
11.32*00« C Ev ( n , n > ) Level
11.41200+ c Ev ( n , n « ) Level
I 1.48200+ c t v ( n . n 1 ) Level
I 1.54700+ € Ev |n,n« ) Level
11.62300+ ( Ev (P ,n ' ) Level
11.72500* 6 Ev ( r . n 1 ) Level
11.86600+ C Ev <r ,n") Level
I ( n f h 1 ) tc the ccntlnuum
j ( n ( + ) r a c i s t I v t capture cross sect ion
I l r i fp) cross sect icn
I i n , d ) cress section

•- J I n ) 1 H e ) cross section
I (n»a) cress section

|<£>:«v«r«ç« Io ç energy decreirent for e l a s t i c sea t -

I

(n ,3n) cress sect ion '
} (n^n'a ) cross section
| ( n , n ' p ) cross section
16.70000+ E Ev | r , n ' ) Level
I?.70000+ E Ev | r , n ' ) Level
19.62000+ E Fv ( r , n « ) Level
11.11800+ ( Ev l r t n 1 ) Level
I 1.32600+ € Ev | r , n ' )
I 1.41200+ t Ev In .n 1 )
I 1.48200+ C Ev | r , n ' )
I 1.S4700» f. Ev | r , n ' )
I 1.62300+ t Ev | n , n ' )
I 1.72500+ t Ev | r , n ' )
I 1.86500« € Ev | r , n ' )

.evel

.evel
evel

Level
p. vpl
.evel
.evel

I | n , n ' ) tc t h t ccntinuun

I
(direct | r , 2 n j cress section

C-Value

-6.70000«
-9.90000+
-1.78100«
-5.77700+
-6.12000*
-6.70000«
-7.70000«
-9.62000*

-

-
-

-

.11500+

.32600+

.41200»

.4H200»

.F4700»

.62300»
•7?S00+
.86500«
•S0000»

7.75000«
7.086,00»

-3.89700«
-9.5J700»

1.69300»

-S.90000»
-1.78100«
-E.77700»
-f.12000»

1-6.70000«
1-7.70000«
-5.62000+
-

I -
I -
I -
| -

1.11500«
1.32fO0«
1.41200«
1.48200«
1.E4700*

1 - 1 . 6 2 3 0 0 «
1 - 1 . 7 2 5 0 0 «
1 - 1 . 8 6 5 0 0 »
| - 1 . ? 0 0 0 0 »

( - Ç . C Q O O 0 »

1 - 1.7B100»

c

f

7
f

6

E

C

6
6
6
e
f

f
€
f
6
6
F
6

6

«

7
e
€
f
e
C

f

€

€
f
t
f

f.

f

7

C •

f r n t l n u r d



I
IPhoton prod.MultIpI ic i t les ( f rc» neut.react Ions)
I
IPhoton prod.cross sectIons(frcn> neut.reactions )
I
!Angular dlst. of Photons (fro» neut.react 1 fans)
I
I
!Energy dlst . of Photons (from neut .react lohsi )
I
I

|(n,n'a) cress section
|(n tn'p) cross section
|(n,n') te the continuum

I
1 ( n »T) r a d i a t i v e capture cross section
f
I Non elastic cress sectton(total-elastIc )
[Non elastic cress sect lon( to tal-etast'lc )
l ( n i T ) radiative capture cross section
I
I Non elastic cress sectlonftotal-elast Ic )

) radiative capture cross section

P.77700« f
f.iiiooo+ e
I.P0OO0* f

I 7.75000« 6 I

I 7.75000+ F. I

I 7.75000+ 6 I

CD



ZÇ-Cu- 62g |Kat.No: €435
IDate: JUL7S
(Ref:

I file Type
I
I
!
!General Information

I

Lab: ORNL
Author: C.Y.FU
Card Images: 282

Reaction Type

CcscrlptIve data and Dictionary

!Resonance parameter data !Resonance Information
I I
!Neutron cross sections ' l(n«t) rèe'letlv« capture cross section
I |(n»«) Crcss section

I ' I
|Data covarlance iratrtces for resonance parameters !Resonance in torirat Ion
I I
|Data covarlance matrices for neutron X-seetibns | ( n , j ) raclât lue capture cross section
I • |(n»a) crcss section
I I

7.91590+ 6
1.71490+ f

7.91590+ 6
1.71490+ 6



O
I

I 41-Nb- SSg IKat.No: I l e9 Lab: AKL1LLl
I I Da t e : MAY74 Author: R.H0WEBT0N( LLL ) AND A.SMITH
I iRef: Card Image*: 2079

I I

I I

I I

I I

I
I

I
I
I
I
I
I
I
I

f i l e Type I Reaction Type I

*- _ i

I
General Information |

Resonance parameter iléta |
I

Descr ip t ive data and D ic t ionary I

Resonance Inforwat lon |

!Elastic scattering cross section |
|Total Inelastic cross sectlon(su* of MT=51to9l) I
jdlreci ( r , 2n ) cross section
|(n,3n) cress section
l(n^n'tt) cross section
12.90000* 4 Ev (n,n*
17.40000« ! Ev (n,n<
|B. 10000+ S Ev (n,n<
19.59000+ f Ev (n ,n '

1

1.07000+ « Ev ( n , n "
1.31500+ € Ev ( n , n '
1.48e-10t C Ev (n,n<
1.67400+ e Ev (n,n
i.947004 ( Ev (n ,n

|2.1E900+ ( Ev (n,n
I2.33Ï00+ € Ev (n,n
12.51500+ € Ev (n,n

) Level
) Level
) Level
) Level
) Level
) Level
) Level
) Level
) Level
) Level
) Level
) Level

l ( n , n ' ) to the continuum
I("»T) rddlatlve capture cross section
l (h ,p) cress section
| (n ,« ) cross section.

I <P? LabiaVerage elastic scattering cosine.

\<7> : <t»>/<2r>

Angular d l s t . of secondary neutrons JElast lc « ta t te r ing cross section
jd l rec t ( n , 2 n ) cross section
|(n«3n) cress section
| ( n t n ' i t ) cross section

I 12.90000» 4 Ev (n ,n
I 17.40000+ ; Ev (n,n
I . j e . 10000* £ Ev ( n , n
I |9.£9000+ £ Ev ( n , n

I 1.07000+ ( Ev (n ,n
1.31E00* € Ev (n ,n
1.48840+ « Ev (n ,n

I 1.67400» 6 Ev (n,n
I 1.94700+ C Ev (n ,n
12.16900+ t Ev (n,n
I2.33E00* t Ev (n .n

I 12.51900+ C Ev ( n , n

• ) Level
• ) Level
1 ) Level
• ) Level
• ) Level
• ) Level
• ) Level
' ) Level
• ) level
• ) level
' ) Level
• ) Levpl

I l ( n t n ' ) tc the ccntlnuun

!Energy d l s t . of secondary neutrons !d i rec t ( n , 2 n ) cross section
I t ( n , 2 n ) cress sect ion

l (n.n 'or) cress section
| ( n t n ' ) tc the ccntinuum
I

G-Value

-2.90000+ 4
-8.fl?.fi00+ €
-1.R718O+ 7
-1.94600+ (
-2.90000+ 4
-7.10000+ E
-8.10000+ E
-9.S9000+ 5
-1.07000+ €
-1.31500+ €
-1.4BB40+ 6
-1.R7100+ 6
-1.94700* 6
-2.15900+ €
-2.33500+ f
-2.51900* e
-2.549F0* 6

7.21390+ 6
7.19000+ E
4.91100+ f

I-8.82R00+ 6
-1.P71B0+ 7

1-1.94600* f
1-2.90000+ 4
1-7.40000+ E
1-8.10000+ E
1-9.59000+ E
1-1.07000+ €
1-1.31500+ f
I-1.1BB40+ 6
I-1.F7400+ 6
1-1.94700+ e
1-2.15900+ f
1-2.33500+ 6
1-2.51900+ (:
1-2.54950+ f

l-fl.BP.600+ €
| - 1 . Pi 71 HO» 7
|-1.94fiO0* f
1-2.549^0+ f

font in



I 7.21390+ f j

7.21390-» (

7.21390* f

I Photon prod.Huit IpI Ic I t l e s ( f rcir neut . reset loris )

I Photon prod.cross secHorsffrom nelit . réact ions )

!Angular d l s t . of Photons ( f roi» neut.react Ion» )

!Energy d l s t . of' Photons (from neut .react loris )
I
I

I ( n # T J r»dl»t lv€ capture cross sect ion

jlJô n « l e s i l c crfcss sectjon( tota l - e l a s t Ic )

IN tin c l a s t i c cross sectlon( t o t a l - e i a s t Ic )
I(O«T) fad lat lv» capture cros s sect ion

I Non « j a s i l e cross s e c t i o n ( t o t a l - e l a s t I c )
i ( n 4 t ) rad ia t ive capture cross sec t ion
I



Aé-f,o- Og IMat.No: 12S7
IDate: APR74
|Rcf:

Lab! LLL
Author: R.J.HGhEFTGN
Card Images: 1346

!General Information

!Resonance parameter data

!Neutron cross sections

F i l e type

!Angular d l s t . of secondary neutrons

!Energy d l s t . of secondary neutrons

jphoton prod.Huit Ip I l c t t l es ( f re» neut.reactions)

I Photon prod.crdss sectIOPS(frc» neut.reactions)

!Angular dlst . of Photons (from neut.reactions J

!Energy dlst . of Photons (from peut .react tons )

Reaction Type

!Descr ipt ive data and Dict ionary

Fesonahcc In fornat lon

Total cress sec 11on(sum cf p a r t i a l s )
! E l a s t i c scat ter ing cross sect ion
!Tota l I n e l a s t i c cross sect I on (SUIT of MT=51to91)
jd l rec t (n,2n) cross section
j (n*3n) cress sect ion
I | n , n ' ) to thé ccntlnuu»
j l n t t ) r a d i a t i v e capture cross sect ion

|<M> t«c:eVerag» e l a s t i c sca t te r ing cosine.
| lop energy deereitent for e l a s t i c scat .

S *

1-2.47000+ K
I-7.B00004 €

-1.48000+ 7

I 7.2FO0O* € I

\tiat\lc scatter Ing cross sect ion
! d i r e c t lh»2n ) dross section
I Jn,3n) cress section
I (n4ft*) to the ccntinuum

jd l redt (h«2n) cross section
j ( n , 3 n ) cress sect ion
j <n, n • ) to thé ccntinuuir

I (n*T ) r a d i a t i v e ' capture cross sect ion
I
ta « t a à t i c t r e s s s e c t 1 en ( t c t a l - e l a s t t c )

Non elastic cress sect Icn( tcta l -e last Ic )
(!Mr) ra<!lattv« capture cross section

jNon elastic cross sect I en(tctsI -el astIc )
l<n»T) radiative capture cross section
I

v.noooo+ €
1.48000+ 7

7.80000+ €
1.48000+ 7

I 7.25000+ e I

7.2Ï000+ €

7.2K000+ Ç



74-W - Op I Ka t . No: 7856
( D a t e : KAY7 8
|Ref : UCRL-S0400,VLl.

Lab: LLU
Author: R.JbHOWEFTON
Card Image»: 3066

I F i l e Type
I
I
I
!General Informât Ion
I
!Resonance pa I" am* ter data

I Neutron cross secilons
I
I

/
I
I
I
I
I
!Angular dlst< of secondary neutrons
I
!Energy dlst. of secondary neutrons

I
I
IPhcton prod.HultIpIlelttes(fre» neut.react Ions)
!
I Photon prod.cross sect tons(f rbi» neut.reactionsj
I
!Angular dlst. of Photons (fro* neut.reactions )

I
!Energy d l s t . of Photons (from neut .react Ions' )
I
I

I Reaction Type

I

!Descriptive data and Dictionary
I
!Resonance Information
I
|Totdl cross sectlon(sum of p e r t i a l s )
!Elas t i c scat ter ing cross sect ion
JTotal i n e l a s t i c cross sec t l cn(sun or MT=51to91)
jdlrect ( n , 2 n ) cross section
j (n t 3n) fcross sec t ion
| ( n ( h ' ) to the ccntinuum
l(n»T) rad ia t ive capture cros s sect ion

<M> Labi average e l a s t i c scat ter ing c o s i n e .
<£>:average log energy cecrenent for e l a s t i c scat .

| C-Value
,

Elastic scatter Ing.cross section

direct (h«2n) cross section
|(n,3n) èress èeetlon
I(n*M•J it thé ctntlnuum

l ( n t ï ) râ<!iotlv« capture cross section
I
I Non elast ic cross sectlon(total-eiastIc )
I
|Ncit «la'stlc cross sect ion( total-t las t Ic )
I ( 1 ( T ) radiative capture cross section
I '
I Non elast ic Cross see t (cn( to tal-elas t Ic )
l(n»T) radiative capture cross section
I

0 .
0 .
0 .

| -
• 0 I

7.46000* €
1.30900* 7

1 0 . * o I
I 5.83000+ 6 I

0.
0 .
0 .

I o .

+ 0
+ 0
* 0

* 0 I

-7.46000+ C
-1.30900* 7
0 . * 0

I 5.83000* 6 I

I I
j 5.83000+ 6 I

I S.83000« 6 I



PP-Fb- Og I Cat .No: 12H8
I Da t e : .MJL7 I
IRef:

lab: OFNL
Author: C.Y.FO AND F.G.PEBEY
Card Images: 4098

!General Information

!Résonance parameter data

!Neutron cross sections

Fi le Type Peactlcn Type

!Descriptive data and Dictionary

Fesonanee information

|1olal cross sect Ion (sum of ca r t l a ls )
!Elast ic scattering cross section
I Non e last ic cross sect I en (t eta 1-el as t Ic )
!Total Inelast ic cross sectien(su» of MT=Slto91)
!direct tr.,2n) ctcss section
4(n«3ri) cress section
|E.700004 ! Ev l n , n ' ) Level
18.03000« £ Ev |n ,n ' ) Level
|8.98000< C Ev |r,n' ) Level
' .17EOO* ( Ev (n,n') Level

.341004 6 Ev (n,n') Level
• 462004 6 Ev Ir.n») Level
.633004 « Ev (r,n') Level
.68200* « Ev |r,n' ) Level

|1.7«2004 C Ev lr,n») Level
(1.59800+ C Ev In,n« ) Level
12.16000+ C Ev «n,n> ) Levé
12.3.40004 « Ev |rtn> ) Levé
12.38600+ 6 Ev |r,n' ) Levé
I2.61EO0+ € Ev |r,n» ) Levé
12.62400+ € F.v <n,n< ) Lev*
12.63400+ É Ev |n,n> ) Levé

6 Ev lrtn' ) LevéI 2.78300 +
13.017004 Ev IP,n» ) Level

!Angular d I st • of secondary neutrons
I

13.057004 6 Ev (r,n> ) Level
13.198004 S Ev (n,n> ) Levé"
13.25000+ f. F.v |p,n*) levé.
13.38200+ 6 Ev (r.n1) Level
13.453004 € Ev (n,n«) Levé"
13.47600+ € Ev |n,n« ) Levr
13.56000+ f Ev (P,n») Levé
|3.70600+ « Ev <r,n* ) Levé
3.760004 € Ev |n,h») level
13.864004 € Ev (r,n«) Level
13.920004 € Ev |n,na) Levé
13.989004 6 Ev (r,n«) Levé
14.076004 € Ev lr,n«) Level
I4.12E00+ 6 Ev |n,n>) Level
14.200004 e Fv (r.n1) Level
14.288004 € Ev |p,n') Level
I4.33S0O+ € Fv |r,n* ) !.«•*
|(n,n') to the cent lnnuir
! In i T ) raclatfvc capture cross section
I
I <|i> t a l : 6 v e r a f l « e l a s t i c s c a t t e r i n g c o s i n e .
I < £ > : a v e r a ç e l e ç e n e r g y d e c r e m e n t f o r e l a s t i c s c a t .
I <T> : <X 7 > / < 2 r >
I
! E l a s t i c s c a t t e r i n g c r o s s s e c t l c n
!direct ( r , 2 n ) c r e s s s e c t i o n

C - V a I u e
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70000-»
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98000+
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,63300 +
.68200 +
,76200+
,59800 +
.16000+
.34000 +
.3(IfOO +
.fISOO+
.{2400+
.63400+
.78300+
.01700»
.0*700+
.19POO+
.2EOOO+
.38200+
.4S300+
.47500+
•F6000+
.70800+
.7f000+
.BF400*
.CZOOO+
•98900+
.07600«
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.20000«
.28800+
.33SOO+
.40000+
.41EOE+
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|(n,3n) cress section

I5.70CO(H S Ev
Id.03000+ Î Ev

je.seooo+ s Fv
I
I
I

•

•

I

I
I
l
I
I

I
I
I
I
I

I •
I
!Energy dlst. of secondary ..Sutrons

IPhoton prod.Multlpllcltles(rrcw neut .react Ions )

(Angular dist. of Photon» (fro* neut.react Ions )

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

1.17E00+ 6 Ev
1.34100* C Ev
1.46200+ C Ev
1.63300+ E Ev
1.68200+ C Ev
1.76200» C Ev
1.998004 É Ev
2*16000« 6 Fv
2.34000+ C Ev
2.38500+ G Ev
2,61EOO+ € Ev
2.62400+ 6 Ev
2.63400+ 6 Ev
2.78300+ € Ev
3.01700+ 6 Ev
3.05700+ € Ev
3.19600+ 6 EV
3.26000+ € Ev
3.38200+ 6 Ev
3.46300+ 6 Ev
3.47500+ € Ev
3.56000+ 6 Ev
3.70800+ 6 Ev
3.75000+ € Ev
3.85400+ C Ev
3.92000+ 6 Ev
3.98900+ 6 Ev
4.07CO0+ € Ev
4*12600* € Ev
4.20000+ 6 Ev
4.28000+ 6 Ev
4.33906+ 6 Ev
ln»ti> ) tc th«

direct |h,2n)
(ri>3n) cress

I (n»n« ) to th«

(n,n« ) Level
(n,n•) Level
(HiH1) Level
(n*n*) Level
(n,n• ) Level
(r,n' ) Level
(r,n« ) Level |
Jr,n1 ) Level
|rfn* ) Level
(ntn* ) Levé I
ti>,n« ) Level
|n,n' ) Level
(r,n« ) Level
(ftn1 ) Level
(r,n' ) Level
(p,n* ) Level
(rfn* ) Level
(p.n* ) Level
1r,n' ) Level
|n«n' ) Level
tr,nf) Level
(ntn* ) Levé I
(n.n1 ) Level
<p*n' ) Level'
Jr1D

1) Level
Jr,n' ) Level
|r,n' ) Level
|r,n' ) Level
|r,nf ) Level
|n,n« ) Level
Jn»n' ) Level
|p,n' ) Level
Ir,n' ) Level
|r,n' ) Level
|r,n' ) Level
centlnuum

cross section
stctlon
centlnuum

Non elastic cross sect 1 en(tcta1-elastIc )

Non clastic cross sectlen(tctal-etastIc)

I Non elastic cress sectlcn(total-elastic )
I

-1.4 11 OE* 07 I
-E.70000+ E I
6.03000+ E I

-P.98000+ E I
-
_

_
_

.17500+ f I

.34100+ 6 I

.46200+ f. I
•R3300+ 6 j
.68200+ € )
.76200+ f I
•S9800+ 6 I

-2.16000+ 6 I
-2.34000+ ( I
-2.3B500+ £ I
-2.É1500+ 6 I
-2.62400+ C I
-2.63400+ 6 I
-?.78300+ 6 I
-3.01700+ € I
-3.05700+ 6 I
-3.19eOO* f I
-3.25000+ 6 I
-3.3S200+ ( I
-3.45300+ € I
-3.47500+ 6 I
-3.b6000+ € I
-3.70800+ 6 I
-3.75000+ € I
-3.BE400+ t I
-3.92000+ e I
-3.S8SO0+ f I
-4.07600+ f I
-4.12500+ 6 I
-4.20000+ S I
-4.?8800+ € I
-4.3390Û+ € I
-4.40000+ f I

-f.7330r. + 06 I
-1.4110F. + 07 I
-4.40000+ 6 I

O.OOOOE+00 I

C.OOOOE+00 I

0.0000E+00 I
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MRT 1303 (N,N") CROSS SECTION 3-1 1 6

INELflSTIC
1.500 MFV
2.000 MEV
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