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Introduction

Because of the much faster neutron spectrum involved 1in 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 thls 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 1n 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 availlable

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

(1) "INDL/F-83': 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.




(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 1library 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 1s 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 (m,n't) for
6L1, (n,n'3 ) for 12¢).

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, especlally in the absence of experimental data, there is a
need to perform certain evaluations wusing recently developed
theoretical models (like the model of direct reactions or more
phenomenological pre—equilibrium models).

4. In many cases the capture cross sectlions 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

~




the
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capture cross sections using more recent experiments and theoretical
models, such as the statistical model with adjusted 1level density
parameters and the direct and semi-direct capture model.

The status of neutron emission spectra for some isotopes, which were
taken from the ENDF/B-V library for inclusion in this 1library, 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.

Y ~emission spectra are missing completely for some isotopes. Using
exiscing 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.

Because the evaluarions 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
available evaluated data for fusion (i.e. future versions of the
Any additional suggestions would be appreciated.




Table 1 : Contents of INDL/F-83

r

zA MAT SOURCE {
3-Li~-6 1303 ENDF/B-V standards file p
3-Li-7 1272 ENDF/B~1V general purpose file
4~Be-9 1289 ENDF/B-IV general purpose file
5-B-10 1305 ENDF/B-V standards file
5-B-11 7811 ENDL-78
c-C-0 1306 ENDF/B-V standards file
8-0-16 1276 ENDF/B~1IV general purpose file ‘
13-A1-27 1193 ENDF/B-IV general purpose file
22-Ti-47 6428 ENDF/B~V dosimetry file
22-Ti-48 6429 ENDF/B-V dosimetry file
23-v-0 1196 ENDF/B-1IV general purpose file
24-Cr-0 1191 ENDF /B-IV general purpose file
25-Mn-55 1197 ENDF/B~1IV general purpose file
26=Fe=0 1192 ENDF/B-1V general purpose file
28-Ni-0 1190 ENDF/B-IV general purpose file
28-Ni-58 7837 ENDL-78
28-Ni-60 6434 ENDF/B-V dosimetry file
29-Cu-0 1295 ENDF/B-1V general purpose file
29-Cu~63 6435 ENDF/B~V dosimetry file
41-Nb-93 1189 ENDF/B-1V general purpose file
42-Mo-0 1287 ENDF/B-IV general purpose file
74-W-0 7856 ENDL-78
82-Pb-0 1288 ENDF/B-IV general purpose file
¥

Note: The materials from the ENDF/B-V dosimetry 1library contain
only evaluations of some partial cross sections.
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Details of Contents

The following secrions of this report include detailed tables
described what data is available in the INDL/F-83 1library and plots of
- all cross sections.
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{  3-Lt- 6g (Mat.No: 1303 Lab: LASL )
t |Date: SEP?7 Author: G.HALE, L.STEWART, P.G.YCGUACG : ]
| |Ref: Card images: 2484 |
1 | Rt o e e e o e e e e e e e e e e e e e o e e e e e e e t
] ] fFite Type [} Reacticn Tyge I G~value '
| P T | S e |~ 1
| i “1 | |
1 | ) i 1
} jGeneral Information [Descriptive data and Dictiorary ] ]
! | | 1 |
[} {Resonance parameter data | Fesondnce¢ Infornation 1 ]
\ t | \ ]
1 {Neuti:on cross sectlony {Totsl crcss section{sum of partisls) ] |
} ! {Eleastic scattering cross secticn | {
] ] jTotal Inelastic cross secticn{sur of MT=51tnS1) 1-1.50000+ € |
| ] | (ngh'2na) cross sect fon 1-3.€9RG0+ € |
| | [1.60000+ € Ev {nyn*) Level 1-1.50000¢ €
| { }12.00000¢ € Ev (ryn') Level }-2.00000¢ £ |
\ | 12.185004 € Ev (ryn') Level i-2.1R500+ € |
] | 12.50000+ € Ev (ryn’) Level |-2.50000¢ € |
| | $13.00000¢ € Fv {nyn') Level 1-3.00000¢ € |
i [ 13.50000¢+ € Ev (nyn*) Level 1=3.50000+ € |}
\ § 13.5620C0+ € Ev (nyn') Level 1-2.56200+ € §
! | 14.00000¢ € Ev {ryn') Level 1-4.00000+ € }
‘ | | {4.50000+ € Ev (nyn') Level {~4.50000+ € |
? | ( {6.00000¢ £ Ev {ryn®) Level 1-5.00000+ € |
; . ' 1 15.50000¢ € Ev {n,n*) Level 1-£.500004 €
| ' | | 16:000004 € Ev {ryn') Level 1-€.000004 €
; | | |€.60000¢ € Ev (ryn') Leve) -€.500004 € |
. -3 ! t , 17200000+ € Ev {r,n') Level 1-7.00000+ € §
' 1 | } . 17.50000+ € Ev (nyn®) Level | -7.50000¢ € ¢ R
| | | 18.00000¢ € Ev In,n') Level 1-£.00000+ € |
l | | 184500004 € Ev {ryn*) Level |~E.£0000+ € } ) 1
L} y }19:00000¢% € Ev (ryn') Level . }-€.00000¢ f |
1 Al i 19.50000¢ € Ev In:n') Level 1-5.50000+ € |
" ! | . 11.00000¢ 7 Ev {n,n') Level 1-1.000004 7 |
‘ | | 11.050004 ? Ev iz4n') Level 1-1.05000+ 7 |
! ' | §1.10000+ 7 Ev (n,n') Leével 1-1.10000+ 7 |
‘ | ! 11.15000¢ ? Ev (ny,n') Level 1-1.15060+ 7
‘ ! i 11.20000+ ? Ev Iryn') Level 1-1.20000+ 7 |
! -t 1 11.25000¢ 2 Ev Inyn') Level }-1.25000¢ 7 |
i ] 11.300004+ 7 Ev (ryn') Level 1-1.300004 7 §
\ | | 11.35000+ 7 Ev (nyn*) Level 1-1.35000+ 7 |
| ! | 11.40000+ 7 Ev (ryn*) Level . 1-1.40000+ 2 |
' } ' 11.A5000+ 7 Ev {r,n*) Level 1-1.450004 7 }
' ! 11.50000+ 7 Ev (ryn') Level 1-1.500004+ 7 |
‘ ! ! 11.65000+4 7 Fv (nyn') Level 1-1.55000+ 7 §
' | | Jins7) radiative capture cross section | 7.250€0+ € |
| t | {nyp) croes sectiorn 1-2.727304+ € |
| | J{net) crces section | 4.783R0+ € |
| ! | |
( | “i<p> Llat:average elnstic scattering cosine. | |
| | j<E>:8verage log energy decrement for elastic scat. | |
[} | 1<1> = <E2>/¢2%> ! 1
1 I ] ' \
\ tAngotar 2t3t. of seccndary neutrons JElostic scattering cross sectice i i
! [ {inyn'"2n0) cress secticn 1-7.€92004+ € |
! 1 11.50000+4 € Fv {r,n') Level 1-1.50000+4 £ }
! 1 12.00000% € Ev {r,n') Level 1-2.00000+ € |
| | 12.18E00¢ € Ev ir,n*') Level |—r-lﬂﬁnn+ £
1} | 12.500004 € Fv (nyn") level 1-2.70000+ € |
! | 13.000004 € Fv (ryn') Level 1-3.000004 € |

Cenfinued




13.56200+

i ! € (nen') |-3.E€200+ €
1 ] 14.00000¢ € Fv (nyn*) Level 1-4.00000¢ € |
| | |4.50000¢ € FEv (nen') Level 1-4.50000+4 € §
| ] 1£.00000+ € Ev (nyn') Level |-£.00000¢ € )
| ) |€£.£00004 € Ev (nyn*) Level |-F£.50000+ € |
i ' 16,00000¢ € Ev (nyn*) Level 1-€.00000+ €
] ] | €.EQ000+ € Ev (nyn") Level |-€.50000+ € |
| [} | 2.000004¢ € Ev (nyn') Level 1-7.00000+ € )
] ] |7:50000+ € Ev (nyn') Level }-7.50000¢ € }
| \ 18.00000+ € Ev (nyn') Level §-€.000004 € |
| 1 |8.50000+ € Ev (n,n*) Level [-£.50000+ € |
\ | 19400000+ € Ev (nyn') Level 1-9.00000¢ € |
| | 19.500004 € Ev (nyn?) Level 1-9.50000+ € |
I { {1.00000+ 7 Ev (r,n*) Level {-1.00000+ 7 |
) 11050004+ 7 Ev (nyn") Level }—-1.05000+ 7 |

] ] }11.10000¢ 7 Ev (ryn*) Level |-1.10000+ 7 |
t ' [1.156004 7 Ev {r,n*) Level 1-3.15000+ 7
t (| 114200004 7 Ev' {nyn?) Level 1-1.20000+ 7
| ; 11.25000% 7 Ev {nyn') Level 1-1.25000+ 7 §
1 | 114300004 7 Ev {nyn') Level 1-1.30000+ 7 |
| | 11.350004¢ 7 EV (ryn') Level 1-1.35000+ 7 |
| | 11.40000+ 7 Ev (ryn') Level 1-1.400004 7 |
| | 11.45000¢ 7 Ev {ryn') Level 1-1.45000+ 7 |
| | 11.50000¢ 7 Ev (n,nt) Level 1-1.50000¢ 7 |
| ] 11.550004+ 7 Ev {n,n') Level 1-1,.55000+ 7 j§
: ! | inyt) crces section | 4.7B380+ € |
| | | |

! |Energy dist. of secondary néutrons {inyn*2na} cross section |-3.69800+ € |
| | : | ) 1
| {Radioactive decay and fiss.prod. yield dafs | lhyp) tross settion 1-2.72730+ € |
: 1 . ’ ] fnyt) cross section | 4.78380+ € |
' : l o ' !

! IMultiplicities for prcd. of readioactive nueés. ] inyp ) urbss section 1-2.72730+ € |
: | | {nyt) ércss sectlon | 4.78380+ € |
| \ . . | |

| {Photon prodeMultipilcities(frcn neutiteactions) . {3.56200+ 6 Ev (n,n') Level 1-3.56200+ € )
: | ’ 1ing7) tadlativeé capture cross section ] 7.250€0+ € |
1 : ) / . t | |

{ tAngular dist. of Pholchs (from neut.reactions) }13.5662004 € Ev (ryn') Level 1~3.56200% € |
: | | iny7) radistive capture cross sectlon | 7.250€04+ € |
| | | !

| |Data covarlance patrices for neutron X-sectlons |Totel cross section(sum of partials) | |
| I |Elastic scattering cross secticn ! |
: : | (ngt) croes sectlon | 4.7R380% € |
| | !
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|Mat.No: 1272 Lab: LASL

{Date: OCT?2 Author: R.J.LAFAUVE, L.STEWAR1, M.BATTAT

jRef Card {mages: 645
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|General Information

|Resonance parameter déta

{Neutron cross ;ectlbns

Angular dist. of secondary héutrons

Energy dist. of seconda}y heutrons

Photon prod.Multiplicities(frce neut.reactions)

Angular dist. of Photons (from neut.reéactions)
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|Descriptive dats and Dictionary
e

{Resonahce Inforwation

iTotal cross section(sum of partisls)
|Elastic scattering cross section

{Total {nelestic cross sectlon( sur of MT=51to91)

[direct (hy2n) cross sectlion
{{nyn?2nt) cross section

|-4.77€00+ £ Fv (nyn?) Level

f{nyn') ta the continuum

f(ny7) radiative capture cross section
j{hyd) ercas section

T Labiaveiage elaatic scatterlng cosine.
<gyséverage log energy decrement for elastic scat.
<ty bt <f?r/¢28>

|Eiasflt scatted ing cross section
|dirett {ny2n) cross section
I(nyn*2ne) cross section
14,727€004 € Ev {(nen'*) level
{(nen') te the cantinuum

tdtreet (ny2n) croas section
j(hyri'2na) cross section
((hyn') tc the ccntinuum

14.77€004¢ € Ev (nyn?) Level
I(ny7) rivdlative capture cross section

|
|4.77800¢ & Ev (nyn*) Level
|{ns2) rtadiative capture cross section

|
1
|
|
|
|
|
i
1-4.78000+
{-7.25200+
|-8.72300+
|-4.77600+
1-2.466004
| 2.03270+
[-?.76000+
|
|
|
|
|
|
|
|

-7.26200+
~B.72300+
1-4.77600+
1-2.46600+
|
1-7.25200+
|-8.72300+
1-2.46A00+

-4.77600+
2.03270+

~4.77600+
Z

|
1
|
|
|
} 2.03270+
1
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Genaral {nformation Cescriptive data and Dictionary

Resonance parameter datd Fesonsntd Information

Neutron cross sections

————— — —— —

Totsl cross section(sum of partials)
|Elastic scattering cross sectlion

11.68000¢ € Ev (ry2n) level - first nevtron
{2.43000% € Ev (ny2n) level — first nevtron
| 6.76000¢ € Ev (ny2n) level - first neutron
§1.,12800+ 72 Ev (ny2n) level -~ first neutron
j1.€8000+ € Ev (ny2n) level — second neuvtron
2.43000+ € Ev (ny2n) level ~ second neutron
€.76000+ € Ev (ny2n) level - second neutron

}J1.12800+ 7 Ev (ny2n) level - second neutron
I(fy7) rodlative capture cross sectlion
I{nyp) cross sectlon

j(nyd) ¢rosd section

f{ih,t) cross section

[(nsa) crcas section

R 1<p> LéB:aversge elastlc scattering cosline.
j<E>iavelage log energy decrenent for elastle scat.
J<y> ¢ <1y c2y

l(n,lo) (iround gtete

11.09170+ 2 Ev {n,yt) Level

Angular dist. of secondiry neutrons {Eladtie scattering cross sectlon

——— P - ————— —— — — - ——— — ——— —_——— —— — . ———— — — — - — Y — -

}1.€0000+ € Ev (n,2n) level — first nevtiron
12.430004 £ Ev (ny2n) level - first nevtron
- J€+47€000+ € Ev (ny2n) level — first neutron
' [1.128004¢ 72 Ev {(fy2n) level — first neutron
. |1.€80004¢ € Ev (ny2n) level ~ second neuvtron
{2.43000¢ € Ev (ny2n) level - second neutron
J€.760004 € Ev (ny2n) level - second neutron
{1.128004 ? Ev (ny2n) fevel - second neutron
|
Energy dist. of secondary neutrons }1.68000+ € Ev (ny2n) level -~ second neutron
[|2.430004 € Ev (ny2n) level - second heutron
JE.760004 € Ev (ny2n) level - second neutron
§11.12800% 7 Ev (nry2n) level - second neutron
- i
Photon prod.Multiplicities(frcm neut.reactlons) |(nyy) tedlative capture cross section
}11.0691704 7 FEv (nyt) Level
i
Angular dist. of Photons (fror neut.reactlons) [{ney) rediativz capture cross sectlon
11.091704 7 Ev (n,t) Levei
[
Energy dist. of Fhotons (from neut.reactions) {(ny7) radlative capture cross sectinn
11.091709 7 Fyv (net) Level
[

1-1.68000+
1-2.43000¢
I-E.760004+
1-1.12800+
1-1.68000+
1-2.43000+
1-F.76000+
1-1.12800+
| €£.82000+
1~1.28300+
1-1.46600+
1-1.04400+
1-€.90000+
i

|

|

|
1-1.04400+
1-1.09170+
|

|

t-

1.68000+
1-2.43000¢
j-6.76000+
1-1.12800+
{-1.68000+
1-2.43000+4
|~6.76000+
1-1-12R00+
|

1-1.68000+
|-2.43000+
1-6-76000+
1-1.12800+

L}
| 6.82000+

t-1.09170+"

6.R2000+
-1.09170+

€.R2000+
-1.09170+
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|Date: DEC?) Author: HOWERTON, PERKINS
|Ref: Card Images: 26€7
F|le Type ' Reaction Type ) C-Value
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f thya) crcss section
finy,t2a) crces asection

2.79000+
2.24000+4

I<p> Lot:sverage elastic scattering cosine.
l<g>:average log enerqgy decrement for elastlic scat.

!

]

1

]

]

|

|
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{ 5B - 10g |Mat.No: 130 Lab: Last 1
| IDa te: PEC?6 Author! G.HALE, L.STEWART, b.YULUNG ]
] {Ret: Ccard images: 3427, |
| == o e e e e e e - - Bt e ittt i
] ] File Type i Reacticn Tyge | €-Value I
] I bt t- it v !
{ t | | 1
{ | \ | 1
] |General Informattion |Descriptive dats and Dictiornary | ]
| | | \ |
| {liesonance parameler dots : | kendnaneed tnforwstlon | |
| ! | 1 I
t Ikestron cross seclions {16td]l crecss section (sum of partials) | }
] | ‘JEl1astic scattering cross section y )
] 3 ' - {lotél Inelestlc crvoss secticn{sur of MTI=51toS1) §-7.170004 € 4
] ] | 7.170004 £ Ev (nyn?) Level 1-7.17000+ & )
) ¥ 11.740004 € Ev (nyn*) Level 1-1.74000+ € |
] ! "12.164004¢ € Ev (nen') Level 1-2.18400+ € )
| ' 3.585004 & Ev (nyn') Level 1-3.58500¢ € )
| i 4,77400¢ € Ev (n,n?) Level 1~4.77A00+ € |
| ] {6.1i4004 € Ev {nyn') Level 1-£.11400+ € |
| ] §6.166004 € Ev (hyhi*') Level t-€.16600 € )
{ ] : €.183004 6 Ev (nyn') Level |1-€.18300+ € |
{ 1 , ' 15.92300+ € Ev (nyn*) Level }-£.92300+ F |
] | 16.02900+ & Ev {h,n*) Level }-€.02900¢ € |
' t 164133004 € £v §nyn®) Level 1-€.13300% € |
| ! 16.50000+ € Ev (nyn') Level {-€.50000¢ € |
] | }7.00000+ 6 Ev (nen') Level t-7.00000+ €
] } 17.500004 € Ev (nyn') Level 1-7.50000+ € }
] | §8.000004+ € Ev Inyn®) Level 1-£.00000+ € |
I | . 18.,500004 € Ev (nyn®) Level |-8.50000+ € )
| | 19000004 € Ev ([ryn') Level 1-5.00000+ € |
] | 19.500004% & Ev (nyn') Leve} }-S.£0000¢ € |
| 1 ‘ |1.00000+ 7 Ev inyn') Level 1-1.00000+ 7 |
) | . 11.08000¢ 7 EV (nyn') Level 1-1.05000+ 7 |
) ] © 114108004 7 Ev tryn*) Level 1-1.10000+ 7 |
] | 11.160004+ ? Ev {nyn*) Level |-1.15000+ 7 |
| ) 11.200004 7 Ev (ryn') Level 1-1.20000¢ 7 |
| ! 11.250004 7 Tv (ryn') ievatl 1-1.25000+ 7 |
| t 11.300004 7 Ev (nyn') Level 1-1.30000+ 7 |
! | 11350004 7 Ev (nyn') Level 1-1.35000¢ 7 |
| | ! 11.40000+ 7 Ev (nyn') Level }-1.40000+ 7 |
] I ! 114450004 7 Ev (nyn') Level 1-1.45000¢ 7 |
| | }11.500004 7 Ev {ayn*) Level 1-1.50000+ 7 |
| | 11.66000¢ 7 Ev (nyn') Level 1-1.550004+ 7 |
{ | . $1.600004 ? Ev (ron’) Leveél 1-1.600004+ 7 ¢
| | }11.65000+ 7 Ev In,n') lLevel 1+1.€5000¢ 7 |
i | 11.70000+ 7 Ev (nyn') Level 1-1.70000+ 7 |
| | 11.75000+ 7 Ev {ryn') Level |-1.75000¢ 7 |
| | 11.80000¢ ? Ev (n,n') Level 1-1.80000+ 7 |
] ! 1iny?) rhélative capture cross section | 1.145€0+ 7 |
) 1 | inyp) crcss sectlon 2.2€700+ & |
' ! } inyd) cress section —4.36100¢ : .:
| |

| | g
) i |
| 1 !
| 1 !
| | |
' \ I tn,Pa) grcund state 2.7€7004 T
! | 13.13900+ € Ev {r,p) Level 1-3.13900+ € |
I | 15.73200+ € Ev (ryp) level 1-F.732004 € 1}
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|
b e o e e e ettt 1
) \ JE.55100+ € Fv (nyp) Level {-£.65100+ € |
| | {(nyog) greund state | |
1 ' |0,000004 0 Ev (nya) Level . | |
| i - | . } 1
1 jAnguler dist. of secondary neutrohs jElastic scattering cross sectlion | ’ |
] | 17.170004 € Ev (hyn') Level }-7.17000+ € |
1 \ 11.740004 € Ev (nyn?) Level 1-1.740004 € |
| ] 12.1654004 € Ev (nyn') Level 1-2.15400¢ € |
| | 13.58€004 € Ev (nyn') Level 1-3.58500+ € §
\ | _14i77400¢ € Ev (nen') Level 1-4.77400+ €
b ] . 15:411400¢ € Ev (nyn') Level 1-£.11400¢ € |
1 ] 1€<16€00+ £ Ev (nyn') Level J~£.166004 €
\ 1 - 1€.18300+ € Ev'(nyn') Level 1-F.18300+ € ) '
' v \ 15922004 & Ev (hyn') Level . 1~£.92300+ €
A | j€.02500¢+ & Ev (nyn') Level |-€.02500+ € )
| \ 1€.13300+ € EV (nyn') Level 1-€.13300¢ € )
! | J€.500004 € Ev (nyn') Level {~€.50000¢ € ¢
\ \ '§72.00000+ € Ev (nyn') Level 1-7.00000+ € |
] ] ' 7.500004 € Ev (nyn') Level ' 1-7.€0000- € |
| \ ' 8.00000% € Ev (nyn') Level - |-8.00000+ € {
| [ 8.500004 € Ev (nyn') Level 1-€.50000% € | ,
1 \ . . 5.000004 € Ev (nyn*) Level 1-5.00000+ € }
t i ' . 19.50000+ € Ev (nyn’) Level 1-5.50000¢ € |
\ | " ¢ 1.000004 ? Ev (nyn') Level i-1.00000+ 7 )
( I \ " 11.0€000% 7 Ev (nyn') Level 1-1.05000+ ? |
1 | 1.10000+ ? Ev (nyn*) Level |-1.10000¢ 7 |
[} t { 1.150004 72 Ev (n,n?) Level 1-1.16000¢ 7
(a | 1 1.20000% 7 Ev (nyn?) Level |-1.20000¢ ? )
~ t | 1.25000% 7-Ev (nyn") Level 1-1.25000+ 7
1 | | — 1.300004 7 Ev (ryn') Levet 1-1.30000¢ 7 | , .
. } ] 1.35000% 7 Ev {ryn") Level 1-1.35000+ 7 |
' | o 11.400004 ? Ev {nyn') Level 1-1.40000s 7 |
| | ' : 1.45000+ 7 Ev (n,n') Level 1-1.45000+ 7 |
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<p> Lab:dverage elastic scattering cosine.
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Energy dist. of secondary neutrons
Photon prod.Multiplicities{frce neut.resctions)
Photon prod.cross sectliohs(frcw neut.reactléns)

Angular dist. of Photons {from neut.reactliaohs})

Data covarlance matrices faor neutron X-seétions
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) 1462500+ 7 Ev (nyn*) Level 1-1.€2500+ 7 |
}11.675004 ? Ev (n,n') Level |~-1.€7500+¢ 7 |
}1.722800+ 72 Ev (nynt) Level 1-1.72500+ 7 |
I{riyn?) to the continuum 1-7.27500+ € |
| |

t(nent) tc the centinuum - 500¢ 6 |
i i

i(nyy) tadistive capture cross sectlon | 4.94700+ € |
| !

14.43900+ € Ev (nyn') Level 1-4.43900¢ € |
| : ! t
}4.43500+ € Ev (nyn') Level }-4.43900+ 6 |
I(h.y) radiatlve capture cross section | 4.94700+ € |
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|1oial cross section( sum of pertials) ) i
. |Elestic scattering cross sectlion | {
{Noh elastlic cross section(total-elastic) \ i
|Total Inelastic cross sectlon(sum of MT=51to91) |1-4.43900+ € |
|4.439004% € Ev (nyn') Level 1-4.43900% € |
|7.65300¢4 € Ev (nyn') Level {-7.€5300+ € |
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11.030004 2 Ev (nyn') Level 1-1.03000+ 7 |
11:084004 ? Ev (nyn*) Level 1-1.08400+ 7 |
114125004 7 Ev {nyn') Level 1-1.12500+ 7 |
11.17600+ 7 Ev (nyn') Level 1-1.175004% 7 |
$1.22500F 7 Ev (n,n*) Level 1-1.22500+ 7 |
{1.276004 ? Ev (nsn?) Level 1-1.27500+ 7 |
|1.32€00¢ 7 Ev (nyn*) Level 1~1.32500¢ 7 |
11.37%004 7 Ev (nyn') Level 1-1.37500+ 7 |
11.425004 ¢ Ev (nyn') Level 1-1.42500+ 7
11.47500¢ 7 Ev (nyn’) Level - }-1.47500+ 7 |
11.82600¢ 7 Ev (nyn') Level 1-1.52500+ 7 |
114€7€00+ 7 Ev {n,h') Level 1-1.57500+ 7 |
11.€2600+ 7 Ev (nyn') Level 1-1.€2500+ 7 |
j1.€7800¢ 7 Ev (nyn') Level 1-1.67500+ 7 |
{1.726004 2 Ev {n,n") Level |-1 72500+ 7 |
f(njfi?) te the cecntinuum 1-7.27500+ € |
Itnyp) tadlative capture cross sectlon | 4.94700+ € |
}(nyp) tices sectlon 1-1.25880+ 7 |
j{nyd) Sr-as section t-1.37330+ 7 |
1-£.€9500¢ € |

! |

1157500+ ? Ev (nyn') Level 1-1.£7500+

|(hyd) érces zectlon
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] | 16.06200¢ € Ev (nyn*) Level 1-€.058200+ € |
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\ t 17.11900+ € Ev in,n*) Level 1-7.11900+ € |
| | © 18.87200+ € Ev (nyn') Level t-8.87200+ € |
| ] |9469700+ € Ev {r,n') Level 1-5.59700+ € |
| | 15+.84700¢ & Ev {ryn") Level |-5.R42004 €
[} \ 11.03540+ 7 Ev (nyn') Level t-1.03540+ 7 |
i | ' : [1.09528¢ ? Ev (nyn*) Level 1-1.09520+ 7 |
! | : . 11.10800¢ 7 Ev (nyn') level |-1.10800+ 7
f t ! 11.109604 7 Ev (n.n’) Level |-1.109€0+ ?
( | | 11.12600¢ 7 Ev (nyn') Level 1-1.12600+ 7
| | . ) 11.14400+ 7 Ev {(n,n*) Level 1-1.14400+ 7 |
1 I [ {1:1521C4 7 Ev (nyn?) Level 1-1.152104 7 §
- | | 11416300+ 7 Ev (nyn’) Level {-1.1€300+ 7 |
-3 1 | 11.20530% 7 Ev (nyn?') Level 1-1.20530+ 7
\ [} [} 114244204 7 Ev {n,n*) Level }-1.244204 7 ) .
1 ] 11.25280¢ 7 Ev (n,n*) Level 1-1.25280+ 7 | )
| } 11.279804 7 Ev (nyn') Level 1-1.27950+ 7 |
| | . 11429€704 7 Ev (nyn?) Level 1~1.29€704 7 | -
I § : 11:315004 7 Ev (nyn') Level 1-1.31500+ 7 j
I | 11.34500¢ ? Ev tn,n') Level 1-1.34500+ 7 |
. | t 11.37600¢ 7 Ev (n,n') Level 1-1.37560+ 7 |
i | 11.40500¢ 7 Ev {(nyn*j Level 1-1.40500¢ 7 |
1 ) 11.435004 ? Ev (nyn') Level 1-1.43500+ 7 |
] ) J1.46500+ 7 Ev {nyn') Level 1-1.4€6500+ 7 §
| | 11.496004 7 Ev In,n') Level 1-1.495004 7 |
! 1 11.62500+ 7 Ev (ryn?) Level 1-1.£2500+ 7 |
| | 11:555004¢ 7 Ev (nyn®) Level 1-1.€5500¢ 7
[} ' 11.58500+ 7 Ev {nyn®) Level 1~1.€88500¢ 7 |
| | }1-61500+ 7 Ev {(n,n®) Level 1-1.€1500+ 7 | *
| ] 11.64500% 7 Ev (ryn®) Level |-1.€4500+ 7 |
| | . 11.675004¢ 7 Ev {nyn*) Level 1-1.€7500+ 7 |
| | 11.70500% ? Ev {r,n’) Level 1-1.70500+ 7 |
| | - 11.736004 7 Ev (nyn®) L-vel 1-1.73500¢ 7 §
| | 11.76500¢ 7 Ev {r,n*) Level ' 1-1.7€800+ 7
| | 11.76500¢ 7 Ev (r,n*) Level 1-1.79500+ 7 |
| | 11.826004 7 Ev (ryn') Level 1-1.82500+ 7 |
' \ 11.85500+ ? Ev (nyn') level 1-1.855004 7 |
| | finst) radlative coepture cross section | 4.,14300+ € |
i ] | {nyp) crces sectjon 1-S.£3900+ € |
| | tinyd) creces secticn 1-5.50100+ € |
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| | |
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| Jinyn'a) cross section
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Data covariance matrices fer neutron X-sectlons
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|-€.06800¢

~€.05200%
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jDate: DEC?3 Author: P.G.YOUNG,
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General Information
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—— . ——— . — T — Y ————— T ————— - — - -

Reacticn Type

Cescriptive data and Dictlorery

.
| Fesanance {nforxation

|fotal crces seciton(sum of partials)
JElastlic scattering cross secticn
|Total inelostic cross secticn(=sur of MT=51t091)
jdirect (n,2n) cross section
e

16.43000+ £ Ev lryn') Level
|1.01300+ € Ev (n;n*) Level
12.21000+ € Ev (nyn’) Level
12.732004 € Ev (nyn') Level
§12.580004 € Ev (hyn") Level
[3.00100+ 6 E4 (nyn') Level
13.67800+ € Ev {nyn') Level
13.956004 € Ev (hyn') Level
[4.055004 € Ev (nyn') Level
14.40900+ € Ev Inyn’) Level
14.50800¢ € Ev (nyn') Level
|4.568000+ E Ev (nyn*) Level
14:01100+ € Ev (nyn') Level
15.250004¢ 6 Ev {nyn') Level
|6.76600+ 6 EV (n,n') Level
16425000+ € Ev (nyn') Level
|16.750004 € Ev {ryn®) Level
17.25000+ € Ev (ryn*) Level
}7.75000¢ € Ev (nyn'} Level
18.350004¢ € Ev (nhyn') Level
18750004 € Ev {n,n*) Level
19.265000¢ € Ev (hyn*) Level
19.75000¢ € Ev {nyn’) Level
11.026004 7 Ev (ryn') Level
11.075004 7 Ev (nyn') Level
11.128004 7 Ev (r,n*) Level
11.178004 7 Ev {nyn!) Level
11.22500¢ 7 Ev (nyn') Level
11.27500+ 7 Ev (nyn') Level
$11.32600¢% ? Ev (nyn') level
11.37600¢ 7 Ev (nyn') Level
11.42500% ? Ev (r,n') Level
11.47500¢ 7 Ev Inyn'" ) tevel
11.525004 7 Ev in,n’) Level
11.57600% ? Ev (ryn') Level
11.62500+ 7 Ev (ryn') Level
{11.675004 7 Ev (nyn') Level
}1.73750+ ? Ev (ryn') level
11.81250+ 7 Ev (nyn') lLevel
11.882504 7 Ev tryn') level

jnyy) racliative capture cross section
}nyp) crcses secticn
| inyd) crces section
Jinyt) crosa secticn
{inya) croces seclion

| G-Value

1-A.43000+
1-3.30570+
}-P.43000%
1-1.01300+
|-2.21000¢
1-2.732004
}-2.S8000+
1-3.00100+
|-2.€7800+
1-2.95600+
1-4.05500+
}-4.40900¢

1-4.58000+
1~4.61100°
1-£.25000+
1-£.75000+
|-€.25000+
|- €.75000+
1-7.25000+
1-7.75000+
1-£.25000+
|-€.75000%
1-6.25000+
1-5.75000*
1-1.02500+
1-1.07500+
1-1.12500+
1-1.17500+
1-1.22500+
1-1.27500+
1-1-32500+
1~1.37500+
1-1.42500+
1-1.47500+
1-1.52500+
1-1.57500+
1-1.€2500+
|-1.67500+
1-1.73750+
|-1.R1250+
}~1.8R750+
| 7.72400¢
{-1.82780+
{-€.04€0C¢
1-1.0RR40+
1-7.131€09

Y
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’ | _
J<p> Lab:aversge clastic scattering cosine. :
f<r>:dversge lofj energy decrement for elastic scat. |
1<y> 3 <E2>7¢25> ]
| : )

|

}
| !
1 +
{ |
: !
I
| Angular dist, of secordary neutrons . {Elestic scattering cross section 1
1 | fdiréct (ny2n) cross sectiion }~1.30570+ 7 }
1 | 18.43000+ £ Ev (nyn') Level |-€.43000+ & ¢
] [} 11.01300¢ € Ev (nyn') Level 1-1.013004+ € |
| ) §2.21000¢ € Ev (nyn') Level 1-2.21000+ € |
1 I \ {2.73200¢ € Ev (nyn') Level |-2.73200¢ € |
] ] 12.98000+ € Ev (neyn') Level }-2.58000+ € |
) | 13.001004 € Ev (nen*) Level 1-3.001004 € |
\ ' 13.67800+ € Ev (nyn°) Level 1-3.€7P00+ € | '
\ i 13.65€004 € Ev {nyn') Level |~-2.28600¢ € {
1 i 14,05€00+ € Ev (nyn') Leve! §-4.055002 € )
] | 14.40900¢ € Ev {nyn') Level }-4.40900+ € |
| | 14.60800¢ € Ev (nyn?) Level |-4.50800+ € |
t ' ' 14.58G00¢+ € Ev (nyn") Level }-4.58000¢ € |
1 | 14.81100¢ € Ev {nyn') Level 1-4.81100+ € |
[} | 1€.26000+ € Ev (nyn*) Level [-£.26000+ € | \
| l. 1€.750004 £ Ev (nyn') Level |-£.75000¢ € |
y \ ’ 16.25000+ € Ev (nyn') Level ‘ 1-€.26000¢ € § |
| | ) €.76000+ € Ev (nyn*) Level {-€.75000+ € |
1 | {1 7.26000¢% € Ey (nyn*) lLevel 1-7.250004+ £ |
] ] ) 7.760004 € Ev (nyn') Level |-7.75000¢ €
1 \ 18.2E000+ € Ev (nyn*) Level |-B.2€60004 € )
{ ' | }8:75000¢ € Ev (nen') lLevel 1-£,.750004 € |
| | " §9.25000+ € Ev (nin®) Level 1-5.25000+ € |
n | | |9.75000+ € EV {(nin') Level 1-S.7€000% €
. - | | }1.028004 7 Ev (nin') Level 1-1.02500+ 7 |
“ 1 | ! 11,0700+ 7 Ev (nyn*) Level 1-1.07500+ 7 | .
! | 11.1BE00¢ 7 EV (nyn') Level 1-1.12500+ 7
| ' l }1.17E00% 7 EV (h,n®) Level 1-1.17500¢ 7 |
' ! ' 1 1:225004 "7 Ev (hyn*) Level 1-1.22500% 7 |
] | | 11.27500+ ? Ev (n,n’) Level |-1.27500+ 7 |
‘ ] ) ’ 11.32600+ 7 EV (nyn®) Level 1-1.32500+ 7 |
Lb ' | {1.378004 7 Ev (n,n*) Level 1-1.37500+ 7 |
| f 11.425004 7 Ev (nyn') Level }-1.42500+ 7 )
’ ' | 11.47500+ 7 Ev (n,n*) Level 1-1.475004 7 §
} | ) 11.62500+ 7 Ev (nyn’) Level 1-1.52500+ 7 |
! ! I 11.E7200% 7 Ev (nyn') Level 1-1.57500% 7 |
: : ' H1-g25000 7 Ev {monl) Level RRGHOEN
~€E7E00+ Ev {(nen eve ~1.€75004
t | :1.737504 7 Ev f.d..-; Level 1-1.737504 7 |
| | 11.812504 7 Ev (nyn’) Level 1-1.81250¢ 7 |
! | 11.88760+ 7 Ev (nyn") Level 1-1.RB260¢ 7 |
! | | | !
|| {Energy dlst. of secondery neutrons jdirect (ny2n) cross section 1-1.30570¢ 7 |
] \ |
L} |Photon prod.Multiplicities(fror neut.reactions) 1{nyY) racistive capture cross section )} 7.72400+ € }
J } 1 ;.
l‘ |Photon prod.cross sections(from neut.reactions) 1Total Inelsstic cross section(sum ~f MT=51t09?7) 1-f.43000+ € |
t f{nyn*p) crcaes cection ) H
: I f(n,p) cross section t-1.82780+ € :
| ‘ 1 [
: jAngular dist. of Phctons (from neut.reactlons) tTotal Inelastlic cross secticn{sur of MT=F1to91) 1~£A.43000¢ £ |
| f(n,n'p) crces section ] \
1 | | In,y) radistive capture cross sectin~ | 7.72400¢ € |
: | }in,p) crces section 1-1.R27A04 € |
| \ ] 1
| jEnergy dist. of Phctons (from neut.reacticns) {Total i(nelastic crnss section{asunr of MI=-61tn9t) |-P.A000s £ |
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22-T1- 479

22-Ti- Agg

{Fat.No:
jDate:
IRef:

6428
JAN77

] File Type
‘ — o A
|

|
{General
|

|Re sonance parameter data
|

}Neutron cross sectfons

] '

|

infoimation

{Data covartance matrices for neutroh X-settlons

Lab: ANL )
Author: C.PHILIS,0.BERSILLCN,L.SV11},ETC
Card imagesd:! 76

Descriptive data and Dictionery

fhyn'p) tross seclion
(hyp) cress section

{iynip) tross section

t

\

|

t

|

[

|Fesonance Infornation
|

]

|

|

|

fthyp) ctces section
|

IMat.No: 6429 Lab: ARL L A

|Date: JAN?? Author: C.PHILISsC.BERSILLON,L.SMITH ETC.
tRef: Card Images! rd ’

|-_ e b

Flle Type

General Informat(on
:nesonance parame tef déia
:Neutron tross seétions

I

——— e — -

|Data covariance malrices for heutton X-déctions

.

Deacriptive data and Dictlorary
fesohance infornation

thofitp) cross sectlion
. {hep ) €rces séction

frandp) cross sectlon
. . {nsP) crass sectlon

|
i
| C-Value !
\ T \
| |
| |
| 1
| |
I |
1 |
{-1.04€00% 7
| 3.18710+ £
| |
1-1.04600+ 7 |
t 3.18710+ 5 )
1 |
_______________________________ |
)
|
|
———————————————————————————— l
} C-Value

-3.20800+ €

~-1.144€0+ 7
€

1

|

|

|

\

}
1-1.146€0+ 7
i

|

I
1-2.20R004
|
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0y IMat.No: 1156 Lab: ORNL
Authotr: S.K.PENNY, L.W.OWEN
Card Images: 4658

|Date: SEF72
{Rel: CRNL-TM-4007¢ ACV72)

{General Informatlion

|

jResonance parameter data

|Neutron cross sectlons

Angular dist. of secondary neuttrons

Energy dist. of secondary neutrors

Photon prod.Multipitcities(frcre neut.reactlions)

Angular dlst. of Photcns (frcm neut.reactions)

|
]
|
|
|
|
t
1
|
1
t
[
t
|
!
|
|
|
|
]
I
!
!
|
1 .
|
|
|
|
1
!
!
|
]
]
§
|
i
t
|
'
!
|
|
|
|
]
i
|

Energy dist. of Photone (frcm neut.reacticns)
.

Lesctiptive date and Diclicnary

Fesonsnce Inforrmation

{Total cross section{ sum of partials)
|Elastic scat:.ering cross section

[Non elastic cross section(iotal-elastlic)
)Total fnelssatic croas section( sum of MT=51to9t)
fdirect (ny2n) cT09s section

|{(nen'a) cross section

J{nyn®p) cross section

12.15000¢ € Ev (nyn') Level

19.29000¢ £ Ev (nyn') Levetl

11.60800¢ € Ev {(ny,n*) Level

11.81200¢ € Ev (nyn*) Level

J(nyn*') to the centinuem

{¢ws7) radiative capture cross section
t{nep) crces section

I(nsd) crces section

J{nst) crcas section

j(nye) trcens section

| .
| <p3 Labzaverasge elastic scatterlng cosine.

l<p> ¢ <L?>/<21>

3.19000+
1.10550+
1.02970+
{-8.05720+
1-3.19000¢
1-9.29000+
1-1.60800+
1-1.81200¢+
-7 .40500+
1 7.30400+
1-1.67850+
|-£.83270+
1-1.05200+¢
1-2.04720+¢

|

|

| <E>2evergge log energy decrement for elastic scat. |
. ¥

[

L]

H

JElastlc seattering cross sectfon
jdirect (ry2n) crosse section

| Inyn'a) cross section

Jingn'p) crces section

13.1%000¢ E Ev (nyn') Level
}19,.29000¢ € Ev (n,n*) Level
11.608004 € Ev (nyn') Level
11.81200¢ € Ev (ryn’) Level

t tnynt) to the continuum

|dlrect (ny2n) crcss section

I inyn'a) cross section

| tnyn'p) cross section -
Jtnyn') to the centinuum

]

{Non 2lastic cross seciicn(tctal-elasntic)
direct {r,2n) crcss secticn

{iny,n'a) cross section

1 {nyn?p) cross section

jiny,7) raciat ive capture cross sectiion

jNon elastic cross secticn{tctal-elagtic)
fdirzct §n,2n} creea arction

finyn'a)} craoss eection

{ingn’p) crosse secticn

{iny7) radiative capture cross section

|

{kon elastic crcee secticn{tctal-etastic)

1-8.05720+
1-3.19000+
1-£.29000+
1-1.60000+
1-1.81200+
1-2.40900+

- 1.10550+
-1.02970+
-8.05720+
-2.40900¢

-1.10580+¢
~1.02970+
-8.0F720¢

7.30400+

~1.10650¢
-1.029070+
-P.08720+

7.30400¢

" —————— ————— — > ——
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24-Cr- 0Og |Mat.No: 1191 Leb: BAL (NNCSC ) 1
IDate: APR7 4 Author: A.PRINCE I
fRef: Card images: 819 . , |
' —————————————————————————————————————————————— T e e e o i e e e o e e = S s = e - =~ " o = = ——— e = ——
] Flle lype ] Reaction Tyge | G-Value

. rT mmmmem—ee M s | ==
| { . |
| (. |
|General Informatlon |Descriptive dats and Dictlonary \ )
| | |
| fesonance parame!er de ta | Fesorance Infarmation |
| | |
|Neutron cross sectfons . fTotal erces section(sum ot partlals) ]
|Elast{e scattering cross sectlon t 1
' 1

|hoh elastic cross secticn{tctal-elastic)

1in,7) raclative capture cross section I $.23710¢
| inyp) crces sectinn |-2.RFPEN

1
|
|
|
| ]
1 '
t |
! \
! ]
! ]
! ]
! ]
! |
{ 1
1 ] t
[} I |
| t |Total Jnelastic cross section(sum of MT=51to91) |-€.€4000+ £ |
{ ] jdirect (ny2n) crces section 1-7.54000+ € |
1 f {lhyn'a) ctoss section |1-7.62700+ € |
\ { I {nsyf?p) crose section V-S.5BR30+ € §
| [ {5.64000+ £ Ev {r,n') Level 1-E.€4000+ £ |
t | {7.831004 £ Ev (r,n*) Leveli }-7.83100+ € |
| 1 {8.348004 £ Ev (ry,n') Level j-£.34R00+ £
| i 11.006004 € Ev (n,n*) Level 1-1.00€004 € |
| [} 11.28700+ € Ev {r,n') Level 1-1.28700+ € |
! [} 11.434004 € Ev ¢(n,n*) Level 1-1.43400+ € §
t ] $11.53900+ € Ev {(r,n*) Level f-1.£3900% € |
( ] | 11.97300+ € Ev (n,n*) Level |~1.€7300¢ € |
i | | 12:173006+ € Ev {r,n*) Level 1-2.17300+ € )
| [} §2.23300+ € Ev (ryn*) Level 1-2.23300¢+ ¢ |
g | | 12:32100¢ € Ev (n,n*) Level }-2.32100+ € §
. | | |2.370004° € Ev {nyn?') Level {-2.37000+ € |
1 | | , 12.647004 € Ev (ryn*) Level 1-2.€47004 € | .
| ! 12:€66100+ € Ev (r,n') Level 1-2.66100+ € | )
t | 12.76800+ € Ev (r,n?) Level t-2.76P00+ € | :
| | 12.827004 € Ev (r,n') Level {~-2.P2700+ € |
| | 12.965004 € Ev (r,n*) Level |-2.5€500+ € |
1 1 {13.084004 € Ev ¢nyn') Level }1-2.084004 € )
1 | §13.11400¢ € Ev (r,n*) Level 1-2.11400+ € |
| | . 13.162004 € Ev {ryn') Level 1-3.1€200+ € |
| | ' 13.35200¢ € Ev (ryn') Level 1-3.352004 € |
| | 13,41400¢ € Ev (ryn') Level 1-2.414004 € |
‘ 1 | ]3.593004 € Ev (nyn*) Level 1-2,69300+ F |
| 1} $13.61790¢ € Ev {r,n') Level }1-3.617004+ € |
| | 1371306+ € Ev (nyn*) Level 1~2.71300+ € |
| | 13477100+ € Ev {ryn’) lLevel 1-3.77100+ € |
| 1 13.96200+ € Ev {ryn*) Leve} I-2.S82004¢ € |
| { 14.03900+ € Ev (ryn*') Level |-4.03900¢ € |
! | 14.66300¢ € Ev (n,n') Level 1-4.56300+ € |
! |} 14.63000+ € Ev {r,n') Level }~4.€3000¢ € |}
| t 14.83700¢ € Ev {r,n') Level |-4.83700¢ € |
! 1 15.09700+ € Ev (r,n') Level |-5.09700¢ € |
| ) 15.252004 € Ev (ron®) Level 1-£.29200+ € |
| 1 15.58500¢ € Ev (r,n') Level [-£.5A500+ € |
] I £.73700¢ € Ev (r,n') Level |-€.73700+ € |
| ] 16.07000¢ € Fv fr,n®) Level }-€.07000% € |}
| | 1€.15400+ € Ev {ryn®) level 1-€.15400+ € |
! 4 1€.49000+ € Fv (r,n*) level |-€.49000+ ¢ |
| | {€.82000+ € Ev {ryn') lLevel j-€.R2000¢ € |
| | 17.07000+ € Ev (ryn') Leval 1-7.07000+ €
! 1 1tnyn?) tec the ccntinuum 1-1.B24€0¢ € |
1 ) € )
1 ' £




nyd) crces section
nit) ercas section
ny3He) cross section
nsa) crcsy section

(
(
(
(

|<Tl> Labzaversge elastic scattering cosine.
I <E>: average log energy decrement for elastic scat.
1<) 1 <E¥y/<2K8)

Angular dist. of secondary neutrong jElastic scoattering cross section
{direct (%420 ) craas section {-7.94000+
f(nyn'a) ctoss section 1-7.92700+¢
J(nen'p) cro4s section 1-9.FRAZ0+
154640004+ £ Eu¢ {p,n") Level {~E£.€4000+

17.83100+ £ Ev (nyn®) Level 1-7.83100+
16.34800+

Ev (nyn') Level |-€.34800+
11.00€00+ € Ev (nyn*) Level 1-1.00€00+
11:287004 Ev (nyn*) Level 1-1.28700+
11.434004 Ev (nyn') Level 1~1.43400+4
J1:E35004% € Ev (nyn*) Level )1-1.E3900+
| 1:97300+ € Ev (nyn') Level 1-1.97300¢
124173004 € Ev (nyn?) Level }~2-17300+
12:233004 (nyn?') Level 1-2.23300¢
124321004 (nyn') Leveld 1-2.32100+
§2.370004 {neyn") Level 1-2.37000+
j2.€47004 (neyn') Level 1-2.€64700+
j2.661004 (nen') Level |-2.F€100+
12.76€00+ (nen*) Level 1-2.76800+
| 2.827004 (nent) Level 1-2.82700+
12+56£004 (neyn®) Level 1-2.9€500+
13.084004¢ (nen’) Level {-2.08400¢
13.114004 (nen') Level 1-3.11400+¢
j3.16200+ (neynt') Level }-3.162004+

2.35200¢ {nyn*) Level }~2.35200+
13.41400+ (nyn*) Lavel 1-2.414004
13.59300+ (neyn') Level 1-2.59300+
ya.et7009 (n.n*) Level 1-3.61700+
| 2.71300¢ (nyn?) Level }-2.71300+
13.77100+ (nyn') Level {-2.77100¢
13.98200+ {nyn') Level 1-3.68200+
| 4.03500+ {(nyn') Level 1-4.03900+
1 4.E€3004 (nyn') Level 1-4.56300+
| 4.€3000+ {nyn') Level |~4.63000+4
14.83700+ (nen') Level 1-4.83700+
15.09700+ (nen') Level [-£.09700+
15.29200+ (nyn®) Level 1-F.29200+
| 5.50500+ {ryn?) Level |-£.58500+
£,73700+ (nan?) Level {-F.73700+
16.07000+ fren?) Level 1-€.07000+
16.15400+ tren*) Level J~F.15400+
1 €.490004 iryn') Level |-€.49000+
16.82000+¢ {ryn?') Level |-€.82000+
1?7.07000+ tnyn®) Level 1-7.07000+
1tnyn*) tc the centinuum 1-1.R24€0+
] I
Fnergy dlst. of secondsry neutrons Jdireet (ny2n) croas section |~7.94000+¢
| tnyn'a) crces sectlon 1 -7.52700¢
| fnyn*p) crcss section [-S.FRRJ0¢
bingn®) tc the centinuum 1-1.R24€0¢
|

Photon prod.Multipliclities(frce neut.reactions) finy7’) raciative capture cross section
|

mmmr\ncmmmmmmmfhmn\mmmmmmmnmmmmmmmammmmmmmm
4\ﬂmmmmmmmm-nmﬂlmmmmm.‘hmmmmm.‘hmmmammmmmammm‘nmznmmm
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{Photon prod.cross sections(frcw neut.redcticns) {hon elastic crosas section(tctal-elastic)

|Angular dist. of Photons (from neut.reactions}
|

|Non elastit croes section( total-elastic)
4{ny7) radiative capture cross section 9.23710+ €

| .
{Energy dist. of Fhatons (frow neut.reactibns)

{Non elastic crass section(total-elastic)
i{{(ng?) radistive capture cross section 9.237104+ €
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25-Mn- £€q |Mat.No: 1197 BNL
JDate: FER74 Author: H.TAKANASHY'
{Ref: ' Card Images: 4586

| Flle Type
|
{

-——

|General Intormation |Descripiive dats and Dictiorary

[] . {Fedlosctive nuclide fproducticn

| } |

|Resonance parameter dita {Fedonance Inforwatlan
|

{Neutron cross sectlons . {lotel crcass section(sum of partisls)
jElastic scattering cross section
INon elastic cross secticn(tctal-elastic)
|Total Inelastic cross sectlicn(sur of MT=E1to091) 1-1.25800¢
ldirect (ny2n) ctoas asectian |-1.022€04
) Iny3n} ecross section 1-1.S1€R0+
[{hyn'a) cross sectioh {-7.S30€0+
| {(nyn'p) cross section | -E 0330+
11.258004 € Ev {ry,n") Level 1-1.25800+
1$.84000% £ Ev (nyn®) Level 1-€.84000+
11.292004 € Ev (nyn?) Level 1-1.29200+
11.528004 € EV (r,n*) Level 1-1.52800+
11:883004 € Ev (nyn*) Level 1-1.88300+
finyn?) tc the cecntinuum 1-1.88300+
| iny7) radlative capture cross section | 7.27040+
Jinyp ) ercas section {-1.809701¢
{ (nyd) crcas sectien 1 -£.83880+
f{ny3He) crois sectlion 1-1.23800+
{ iInya) crces section }-€.21600+

MR MAARBAAMMMAMDN I

.

f<u> Latzeverage elastic scattering cosine.
|<E>:average log enerqy decrewent for elastic scat.
fey> ¢ <ri>/C2y>
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fAngular dist. of secondary neutrans |Elastlec scattering cross secticn

{ fdirect (ry2n} cross secticn

] 1iny3n) cross section

] “{(nynA'a) crecss section |-7.530€0+
] tingnip) ctcos section J-8.06330+
| 11.26800+ Ev Inyn') Level 1-1.25800+
| 19.840004 £ Ev (nyn') Level 1 -S.84000¢
i 11.292004 € Ev (nyn*) Level 1-1.29200¢
| 11.52800+¢ € Ev {ryn*) Level |1—1.52800+
| }1.88300% € Ev (ryn') Level 1-1.88300+
I fingn') tc the ccntinuum 1-1.RA300+
|
|
|
|
|
|
|
|
|
!
|
t
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|

Energy dist. of secondary neutrons |direct (n,2n) cross section 1-1.022504
f iny3n) ercea section 1-1.C1€804
| inyn'a) crecss section [-7.€30€0+
lingn'p) cross sectior | -P.0€330+
finyn') tc the ccntinuum }—-1.88300%
{ . t

Photon prod.Multiplicities(frcn neut.reactions) |Non elastic crecss secticn(tctal-elastic) [}
}1.25€600¢ £ Ev (ryn"') level 1-1.25800+
19.840004 £ Fv (nen" ) Veovel | -€.R4000%
11.29200¢ € Ev (ryn*) level 1-1.79200¢
$1.52800+ € Ev (ren®") level J-1.52R00+
11.BB300+ € Fv {ryn") Level 1-1.PA300¢
Y iny7) racliative capgture cross sectlion t 7.77040%
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JAngular dist. of Pholcns (from neut.reactians)

Energy dist. of ftholons (from neut.reactions)

JNon elastlec crcse section(total-elastic)
11.28800¢ ¢ Ev (nyn*) Level

15.840004 £ Ev (nyn') Level

11.292004 € Ev (nyn') Levetl

11.62800¢ € Ev (nyn') Level

11.88300+ € Ev (n,n') Level :
I{ny7) radiastive capture cross section’

! .
thon eldstlc cfoes section(total-elastlc)
|[{ny7) tacdlatlve capture cross sectlon

B

1-1.25800¢
|-€.84000+
1-1.29200+
1-1.52800+
-1.88300+
7.27040+




1192 Lab: ORNL '
JAN7 4 Author: PEREY,FU,PENNY,XINNEYWFIGHT
ORNL-4617( 1970) Card Images: 8187

File lype

Feactlcn Tyge ! C-Value
|

|General Informatlon
|
jResonance parameter data
1
|INéutron cross sectlons jTotal criss sectlon(sum of partials)
| jElestic scattering cross section
{Non elastic crces secticn{tctai-elastic)
{Totdl inelastic cross secticnisum of MT1=51to91) ~R.4€000+
ldirect (n;2n) crcss secticn {-1.12040+
l{nynta) cross section |~7.€1G640¢
{lnyn'p) crcss section 1-1.01900+
18.460004 £ Ev {(r,n') Level 1-8.4€000+
11.40800¢ € Ev {nyn') Level 1-1.408004
12.08400¢ Ev fryn') Level 1-2.08400+
12.65400% Ev (nyn?) Level 1~2.65400+
1 2.93900+ Ev iryn') Level | ~2.93900¢
12.95700¢ Ev (ryn') Level 1-2.9€700¢
13411900+ Ev Inyn') Level 1-3.11900+
13.122004% Ev {ryn') Level 1-3.i2200+
13.36800+ Ev {nyn') Level 1-3.3€R00+
13.388004 € Ev (ryn') Level 1-3.38800+
13.44600+ Ev (nyn') Level 1 -3.445004
13.45000+ Ev {ryn*) Level 1-3.45000+
13.60000+ Ev (ryn') Level }-3.€0000¢
13.60500+ Ev (ren') Level 1-3.€0500+
§3.74700+ Ev (ryn') Level §-3.747004+
13.82900+ Ev (nynt) Level 1-3.82900+
13.85600+ Ev (ryn') Level |~2.PE600¢
14.04600% Ev (ryn') Leve) ) -4.04€6004
) 4.09500+4 Ev (nyn") Level 1-4.099004
1 4.11€00+ Ev (ryn?) Level |-4.11€00+
14.29800¢ Ev (ryn®) Level |-4.25800¢
{ 4.30000+ Ev {nyn*') Level }~4.300004
}14.38500¢+ Ev (nyn®) Level {-4.38500+
1 4.39E00+ Ev (nyn®) Levetl t-4.39500¢
}4.45300¢ Ev (nyn®) Level | ~4.45300+
) 4.50500¢ Ev (ryn®) Level | ~4.50500¢
| ingn?) tc the ccntinuum |-4.53100¢
} Inyy) radlative capture cross section | 7.80300+
f (ngp) crces sectlon | 8.90000+
Jinyd) crces section | ~7.5€510¢
I tnet) crces sectlon 1-1.19320¢
f iny?He} cross section 1-1.05350¢
| tnya) crces section | E.4R400%
!
|
1
|
|
|

Dcscrlpil\u ts and LCictiarary

{
|
|
|
Fesonance lnforaation )
|
|
!
]
|
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| -
V<p> lat:everage elastic scattering coslne.

| <F>Paversge lo¢ enerqgy decrenent for elastlc scat.
V€r>  <I3¥/<27>

Angular dist. of seccrdary neutrons {Elastlc ecattering cross sectlon
|direct (ny2n] crcss section {-1.12040+
| {nyn'a) frcas section 1-7.F1940+
| Inyntp) crces section |1-1.019008
18.46000¢ £ Fv (ryn') level

'
|
|
|
|
|
|
|
|
|
|
|
|
]
|
|
|
1
|
|
|
|
|
|
|
|
|
|
'
|
|
|
t
|
1
\
|
.
|
l
|
|
|
|
|
|
!
}

frntinued




- aE -

| —— v —— —— ——————t - —— ——— — - — " —— - ————— —_——— " -

'
|
1
{
\
|
'
|
|
|
|
|
i
|
|
I
l
|
1
|
|
|
|
|
f
|
|
\
|
I
|
\
|
|
|
'A
|
|
!
|
|
|
)
!
|

Energy dist. of secondary neutrons

'

Photon prod.Hultipifetites(from nevt.redetions)
-
Angular dlst. of Photcns (from neut.feactldhs)

Energy dist. of Fhotons (from neutiresctlions)

{1.408004 € Ev (n,n')
12:084004 € Ev (nyn*)
12.€E400+ € Ev (n,yn')
| 2453900% € Ev (nyn')
12.957004 € Ev (n,n')
[2.11900+ € Ev (nyn?)
13122004 € Ev (n,n')
|2.3€€00% € Ev (nen')
2.388004% € Ev (nyn')
f3.44E00¢+ € Ev (nyn')
13.45000% € Ev (nyn')
3.60000¢ € Ev (nyn')
|3.€0€00+ € Ev (nyn")
| 374700+ € Ev (nyn')
13.82900¢ € Ev (nyn?)
12.85600+ € Ev {(n,n*)
{4.04€00+ € Ev (nyn')
|4.09500+ € Ev (nyn')
{4.11€00¢ € Ev (nen')
14429800+ € Ev (nyn')
| 4.300004 € Ev (nyn')
14438500+ ¢ Ev (nyn')
14.35£00+ .€ Ev (nyn').

14445300+ € Ev (nyn')
14:E0E0D+ € Ev (nyn?)
|{nyn') tc the centinu

|
|dfteet (hy2n) cross sectlon

I(nyn'a) ¢ross section
l(n‘ﬂ‘ﬂ) tross section
I(Hyti*') te thé ccntinu

|
IN6n eldstic cross section(total-elastic)

18480004 € Ev (nyn?)
114408004 € Ev (n,yn*)

I{njv) tadfatlve capture cross section

|kon eldstic creas section(total—elastic)

{8.46Q00+ € Ev (n,yn*)
11140800+ € Ev (nent)

I{ns7) tadlative capture cross sectlon

tho# eloslic croes section(total-elestic)
J(nsgy) radiative capture cross section

Level

um

Level
Level

Level
Level

1~1.40800¢
|-2.08400¢
|-2.65400+
1+2.93900¢
1-2.95700+
}1-3.11900+
}-3.12200+
1-3.36800+
|-2.3R800+
|-3.44500¢+
1-3.45000+
|~3.€0000+
}—-3.€0500+
|~3.74700¢+
1-3.82900¢
|-3.R5€00+
{-4.04€00+
1-4.09900+
|-4.11€00+
1-4.29800+
)-4.30000+
1-4.3B500+
1-4.,39500+
{1 -4.45300¢
1-4.50500+

|
!
\
|
|
|
[
|
|-8.46000+
|-1.40800+
| 7.B0300+
|
!
|
|
]
!
!
|
!

€.4€000+
-1.40800+
7.80300+
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28-Af- 0g {Mat.No: 1190 Labd pAL (NBCSC) R
|Date: LEC?73 Author: M.R.BHAT
|Ref: Card lmages: 5533
' ————————————————————————————————— . et o - i o e e o = o e o > e s o = = S -~ — . = o - = . = -
] File Type A | Reactlcn Tyge }  G-Value
¢ s ' . i P
| | |
| | |
jGeneral Inforwation | Descriptive dats and Dictlionary |
| ) | X
{Resonance paremeter data | Fesonance ldfornation :
' | ) |
INeutron cross sections |1ohl crcss section(sum of partials) |
|Elastic scattering cross section . |
| Total inelastic cross section{ sum of MT=51t091) |1-1.17200+ €
jdirect (nyen) cross section )-7.81950¢ €
I(nyn'p) cress section {-R.17720+% €
N }1.172004 € Ev (nyn') Levei 1-1.17200¢ €
§1.332004¢ € Ev (nen') Level 1-1.33200+ €
)1.45400+ € Ev (nyn') Level 1-1.45400¢ €
$12.158004 € Ev (nyn*) Level 1-2.15800% €
12.28E00+ € EV (nyn"*) Level 1-2.28600+ €
| 245900+ € Ev (nyn') Level }-2.45900+ €
12.650€00+ € Eu (nyn®) Level 1~2.50600¢ €
1 2.€2E00¢ & Ev (nen') Level 1-2.€2500¢ €
2477800+ € Ev (nyn') Level 1-2.77500¢ €
. . 2.90200% € Ev (nyn') Level |-2.90200¢+ €
% 2.94200+ € Ev (nen') Level 1-2.94200+ €
' : {3.03E004 € Ev (nyn*) Level |1-3.03800+ 6
‘ : 13.12300+ € Ev (nyn') Level 1-3.12300+ €
! ! 1 3.26400+ € Ev (nyn') Level 1-3.26400+ €
12.420004¢ € Lv (nyn?) Level 1-3.42000+ €
I{rsn?) to the ccntinuum 1-3.44090+ €
|(n.1’ fadletive topture croess section | 8.60000+ €
I(nyp) Ertes section 1 3.94700+ €
1{hea) crecds section ] 2.89020¢ €

‘ -
j<p> Lab:eversge elastlic scattering cosine.

|
|
fegriaverege log energy decrement for elastic scat. |
:q) HIR ¢ X V2 &3 ) |
|
Angular dist. of secondary neutrons " {Elastic scattering cross section |
. jdivect (ny2n) cross section )-7.81950¢ €
{(nyh'p) crcsse sectlon 1-8.17720+ €
11,17200+ € Ev (nyn*) Level ]-1.17200¢ €
' 1§.33200% € Ev {(nyn*) Level 1-1.33200+ €
11.45400¢ € Ev (neyn') Level |-1.45400+ €
[Z.1E800¢ € Ev (nyn') level 1-2.15800+ €
{2.28€00+ € Ev (nyn') Level | -2.2RF€00¢ €
12.45900+ € Ev (nyn') Level [-2.45900+ €
12.50€00% € Ev (nyn') Level 1-2.50600+ €
}12.€2500¢ € Ev (nen') Level ’ {-2.€2500¢ €
12.775004 € Fv (nyn') Level |-2.77500¢+ €
12.80200+ € Ev (neyn') Level |-2.90200+ €
12.942004 € Ev (n,n*) Level 1-2.94200+ €
1 3.,03€00¢ € Ev (nyn") Level 1-3.03800+ €
! 12.12300% € Ev (nyn') Level |-2.12300% €
12.26400+ € Fv (nyn') Level |~2.26400+ €
12.42000+ € Fv (nyn?') Level 1-3.42000+ €
f(neyn') to the continuum 1-3.44090* €
1 I
Enerqgy dist. of seccndary neutrons tdirect (nyen) croga section {-7.R1950+ €
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Photan prod.Multipliclties{from neut.reéactions)
Photon prod.crosa sections(from neut.reactions)

Angular dist. of Photons (ftom neut.reactions)

Energy dist, of Fhotons (from neut.renc‘lonas

I(hyn'p) crass scctiaon
[(n¢n') ta the ccntinuvum

I(he7) radlat ive capture crass section
INon eldstie cross section(total-elastic)

{Non elastic cross section(total-elastic)
f(neyy) radiative capture cross sectlon

|Non elastic cross secticn(total-elastic)
j(hy7) radistive capture cross section

17720+
44090+

i
ol
o

A.60000+
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28-N1- £€q {Mat.No: 7837 Lab: LLL
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) |Date: MAY7 B Author: R.J.HOWERTON |
\ JRef: UCFL-£0400,VC1. 156 - Card lmages: 43€8 |
] fr=-mm e s e s e s S T e e e e r s —mm—— o I
1 y File Type ] Reaction Type it G-VYalue ]
) it V. TEEm e } A |
| | I { 1
\ ! | | |
| {General Information jBescriptive dsta and Dictionary § \
! \ | | |
| {Resonance parameter data . {Fesonance Inforsation | | :
! i | |
1 INeutron cross sectlons {Tatal crces section(sum of partials) | 0. + 01
) | ’ jElastiec scattering cross sectian | 0. + 0
1 ] |Tots]l Inelastic cross section{sum of MI=51t091) ] 0. + 0|
} | |ditect (ny2n) crcss sectlion {-1.21800¢ 7 |
t | {Iingn®p?) tross sectiorn |-2.18000* € |
) y Jingh') tc the continuum } 0. + 019
) i jingt) rodiative capture cross section | €.52000+ € |
! ] | {(n¢p) crees seztlon ) 4.00000+4 S ¢
\ \ | {nyd) crbes sectian 1-5.95000+ € |
| | . | (n3d) érésé section | 2.89000+ 6 |
1 | | ’ | 1
| | . ten LBt:everdge elastic scatterlng cosine. { 0. + 0 |
! | ‘{<E>:oversage log energy decrement for elastic scat. | 0. + 01
! ! {(1) ¢ <E?>/<21> ] 0. + 0|
| | . | ! .
| |Angulaf dist. of sécondary neutrons |Etdstlic acattering tross section | D. + 0|
| { | I ’ | |
1 |IEnergy dlst. of secondafty neutrons {ditelt tn,2n) cross section 1-1.21800+ 7 |
1 ! ' ' | inyh'p) €rcss section |~B.1B0DD+ € |
\ | {tiint) tec the continuum | 0. + 0
' ' - y . ' I ' X | |
] {Photon prod.Multipticities(from nevt.fedctibns Jtn,y) réctat lve capture cross section { 2.562000+ € |
' [ . } ‘ } |
| {Photon prod.cross sectlons(from heutireactisns) |Noh blastic crcss secticn(total-élastic) | \
| ‘ . . } ! !
| fAngular dist. of Phdtons (from ne‘ut-fcacﬂoﬁs) {hon elastlc cross secticn(tctat-elastic) \ |
| | . fing¥) réctative capture cross section N | €.52000¢ € |
| | . { | |
| {Energy dist. of Photons (frow neut.fedctiond) {Non élastlc croces section(total-elsstic) ] t
! [ : Jingy) recidtive capture cross section | 2.52000+ € |
! ! ' | | )
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28~Ni—- €0g |Mat.No: €434
Author: M.DIVADEENAM
Card lmages?

General Information

JResonancé parsmeter data
|Neufron cross

{Dats covarfance matrices for neiutron X-sectlons

Desctlptive date and Dictionary
Resohaiice lhforwation
(nsp) Erass seétlon

{(nyp) croé: sectlon

— — - ————— —— —

-9{-

-2.04110+ €

~2.04110+ €
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25-Cu- 0Og IMat.No: 1265 Lab: §P1
{Date: NOV?3 Author: H.K.
|Ref: Card fimages:
'__ _____ -
L} File Type

1General Information

{Resonance pArameler dsta
|
|Neutron cross sections

Angular dist. of secondary neutrons

- — — — ——— — ——— — ——— ——— ————— ———— . — —————— ——— " —— - ——
o

nergy dist. of seccndary neutrors

LRAKE AND H.P.

Jze2

1Elestic scattering cross section

{Non elastic cross section(total-elastic)

{total knelastlc croass section{ sum of MT=51t091)
tdirect {ny2n) cross section

FRICKE

Reaction Type

J{ny3h) crces scction
|(nynta) cross
I{ngn'p) cross

16.70000+
| 7.700004
16.62000+
11.1158004¢
)1.32¢00+
y1.41200+4
11.48200+
{1.547004
t1.62300+
) 1.7225004
) 1.866004

MO NA NN IR

Ev
Ev
Ev
Ev
Ev

Ev

Jingh'y te the

f(ny?) reclstive capture cross sectlon

section
sectlon
(nyn') Level
{nyn?®) Level
(neyn') Level
(nyn') Level
{(neyn') Level
(nyn?) Level
{nyn') Level
frent) Level
{neyn*) Level
tngn') Lavel
fnyn*) Level
centlnuvum

) inyp) éroes secticn
) {nyd) ercas section
{ inp?e) cross sectlon
| fhy4a) trces sectlon

|k;> Lat:everdge elastlc scattering coslne.
| <g>:aversge log energy decrewent for elastic scat.

F<> 2 CEID/C21>

|Elastlc scattering cross section
ydirect (ny2n) croas sectlon

thy3n) crcss sectlon
(hyn'a) cross
finyn'p) crass

16.70000+
17.700004
19.62000+
11.11500+
11.32¢€00+
11.41200+
11.48200+
Y 1.547002
11.62300+
11.72500+
11.86500¢

AR A MM AN AR R

Ev
Ev
Ev
Ev
Ev
Ev
Ev
Ev
Ev
Ev
Fv

Jingn®) tc the

fdirect (r,2n) crcss gection

section
secilon
{rent') Level
{rynt) level
{ren?) Level
tryn®) Level
{ren') Level
inen* ) Level
tneyn®) level
tnyn' ) Level
fnyn') level
{rnyn*) Level
{rynt) level
centinuum

) inydn) croea section

1-€.70000+
}-9.90000+
1-1.78100+
1-5.77700+¢
1-€.12000¢
1-6.70000+
|-7.70000+
1-9.62000+
1-1.11500+
}-1.32600¢
J-1.41200¢
1-1.4R200+
}-1.54700¢
1-1.€2300+
1-1.725004
f-1.8€500¢
1-1.50000%
) 7.75000+
| 7.08600+
§-3.89700¢
1-9.51700+
t 1.69300¢
|
|
t
)
|
|

1-£.90000+
1-1.78100+
)-£.,77700+
{-€.12000¢
1-€.70000+
1-7.70000+
|-S.€2000¢+
1-1.11500¢
1-1.32€00¢
1-1.41200¢
1-1.4A200+
1-1.£4700+
1-1.62300¢
1-1.72500+
1-1.86500+
1-1.€0000+
1

1 -€.SD000+
t-1.7R1004

(entinued
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) ]

| |

{ !

| |

| tPhoton prod.Multiplicities(frce neut.redctions)
| |

| jPhoton prod.cross sectlons(frcr neut.rehctions)
| ! oo
[ fAngular dlst. of Photons (from neut.reactlors

\ \

| |

V jEnergy dist. of Photons {from neut.teactions}

| | :

i !

—————

(nyn'a) crcaa section

(nyn’p) tross sectlon

(nyn?) tec the centinuum

(nyr) ratiative capture cross section

oh elastic ercss section(total-elastic)

on elsstic crcss section(total-elastic)
nyr) radistive capture cross section

on eladtic crcss sectionftotal-elastic)
nyy) radiative capture cross sectlon

-~ —~ =

!
L
co

}

1-£.77700+ €
|-€.12000+ €
1-1.60000+ €

7.75000¢ €

t

|

f

l

)

} 7.75000+ €
|

|

| 7.75000+ €
|
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2q {Mat.No: €435 Lab: ORNL
|Date: JuL7a ARuthor: C.Y.FU
jRef: Card images: 282

General Information

!

|

|

|

|

|

{Resonance parameler data
|

fNeutron cross sections
}

i

\

'
Data covariance watrices for resonance paramelers
|
|Data covarifance matrices for neutioh X-sectibns
1 : .
1

[escriptive dats and Dictionary

Resonance infornatlon

(nyt) raciotive capture cross section
(nya) treas section

Resonsance Informatlion

(ns7) raciative capture cross section
{nya) crces secllon

7.91590+
1.71490+

7.91590+
1.71490+
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1-Hb- s2 2g (Mat.No: 1189

jDate: PAY7 4

|Ref:

| m e m
1 File Type
o
|

]|Genersl Information

|Resonance parametef déts

INevtron cross sections

Avthor: R.HOWERTON(LLL) ANB A.SMITH
Card images:

Angular dlst. of secondary neutrons

Energy dtat. of secondary neutrons

Tescriptive dats and Dictionary

Resonance inforwation

JTotel cross section( sum of partials)

jElastic scettering cross section

tTotal Inelastic cross sectlion( sum of MT=51to91)
jdirect (n,2n) cross section

{{ny3n) crcss section

|(n¢n'¢) cross section

12.900004 4 Ev (n,n*) Level

17.40000% € Ev (nyn") Level
1B.10000+ & Ev (n,n?) Level
}19.55000+ £ Ev {n,n*) Level
11.070004 € EV (nyn') Level
}1.31500¢ € Ev (nyn') Level
11.488404+ € Ev {(n,n*) Level
11.67400¢ € Ev (n,n*) Level
}1.947004 € Ev (nyn') Level
12.1E900¢ € Ev (nyn') Level
12.332004 € Ev (nen*) Level
12.61500¢ € Ev (nyn') Level

1(nyn*) to the continuvum

I{ny7y) rddiative capture cross sectlon
1{nep) crcses section

I(ree) eroes section

b _

| <> Lab‘average elastlc scattering cosine.

J1<t>:dvefage log energy decrement for elastlc scat.
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