
INTERNATIONAL ATOMIC ENERGY AGENCY

NUCLEAR DATA SERVICES
DOCUMENTATION SERIES OF THE IAEA NUCLEAR DATA SECTION

IAEA-NDS-41

Rev. O

The
International Reactor Dosimetry File

(IRDF-82)

Assembled
by

D.E. Cullen
N. Kocherov

. and
P.K. McLaughlin

Abstract

This document describes the contents of the first version of the
International Reactor Dosimetry Pile (IRDF-32), distributed by the
Nuclear Data Section of the International Atomic Energy Agency.

January 1982

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



The
International Reactor Dosimetry File

(IRDF-82)

Assembled
by

D.E. Cullen
N. Kocherov

and
P.K. McLaughlin

Table of Contents

page

I. Introduction •••• • • 3

II. Dosimetry Cross Sections ••• •• 3

III. Benchmark Spectra »...4

IV. References .....5

V. Cross Sections: Table of Contents by material ....6

VI. Cross Sections: Table of Contents by reaction ....8

VII. Spectra Averaged Cross Sections ....21

VIII. Comparison to Experimental Measurements 24

IX. Plots of Cross Sections « 26

X. Plots of Benchmark Spectra ...72



-3-

The
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Assembled

D.
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and
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I. Introduction

The 1982 version of the International Reactor Dosimetry File
(IRDF-82) Is composed of two different parts* The first part Is made up
of a collection of Ûoslmetry cross sections and the second part contains
a collection of benchmark spectra. For ease of use in Dosimetry
applications both cross sections and spectra are distributed in
multigroup (as opposed to continuous energy) fora. Each of these two
parts is IQ the ENDF/B-V format (̂ ) as a separate computer file.

II. Dosiaetry Cross Sections

data,

(1.)

(2.)

The IRDF-82 Dosiaetry cross section library contains the following

(3.)

(4.)

(5.)

The entire ENDF/B-V Dosimetry Library (Mod. I) as created at
Brookhaven National laboratory (̂ ) in the form of 620 group
averaged cross sections, using the SAND-II (3) group structure.

The reactions 19F(n,2n),
29Cu(n,2n), 6*Zn(n,p), 9 0 r ( n
103Rh(n,nf), supplied by Vonach
converted to the ENDF/B-V format,
converted to 620 group (SAND-II) form
Section.

24Mg(n,p)
). 93

()

31P(n,p),
Nb(n,n') and
This data was

which in turn was
at the Nuclear Data

The reaction 23Na(n,2n) provided by Marcinkcwski (7). This
data was converted to the ENDF/B-V format (5) an(j then
converted to 620 group (SAND-II) format W at the Nuclear
Data Section.

The reaction 24lAm(n, f) as supplied by Patrick W .
data was converted to the ENDF/B-V format at Stuttgart
and then converted to 620 group (SAND-II) form (•>) at the
Nuclear Data Section.

ASTM and EUR standards damage cross sections for iron as
provided by Zljp (1°) in the form of 620 group (SAND-Il)
cross sections. This data was converted to the ENDF/B-V format
at the Nuclear Data Section.

With the exception of the 24lAm(n,f) and the two damage
cross sections, all other reactions have accompanying
uncertainty information.
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of this data 19 presented in the standard SNDF/B-V
format (1 .̂ However, since EHDF/3-V does not have an MT
(2) number corresponding to damage cross sections the
convention was arbitrarily introduced to define two new MT
numbers (see: ref. 1 for a definition of MT numbers).

MT - 800 - ASTM iron damage
- 801 - EUR iron damage.

See section V for a complete list of aaterials with
dosimetry cross sections in the IRDF-82 library and section VI
for a complete list of reactions in IRDF-82. Spectra average
CXQSS section» are presented in section VIl, comparison to
252Cf and 235U experimentally measured spaetra averages are
presented in section VIII and plots of all cross sections In
section IX.

III. Benchmark Spectra

The IRDF-82 Benchmark Spectra library contains ten benchmark spectra
including,

(1.) The NBS 252cf spontaneous fission; the NBS 235U and
ENDF/B-V 235U thermal fission, the Intermediate-Energy
Standard Neutron Field (ISNF), the Coupled Fast Reactivity
Measurement Facility (CFSMF), the 10 % Enriched Uranium
Cylindrical Critical Assembly (BIG-TEN) and the Coupled
Thermal/Fast Uranium and Boron Carbide Spherical Assembly
(SICMA-SIGMA) spectra, all of which were provided by Eisenhauer
<13-) in 620 group (SAND-II) form.

(2.) The ORR and TAYOI spectra, which were provided by Greenwood
d 2 ) in 100 group form.

(3.) The Central Zone Flux of the NEACRF Benchmark Spectra provided
by Goel ^13' in 208 group form.

All spectra are presented without uncertainty information.

All of these spectra were converted to the ENDF/B-V formas at the
Nuclear Data Section. In an attempt to simplify later processing and use
of this data each spectrum is presented in the ENDF/B-V (D format as
section MF""3, MT«1 of a separate material (MAT). The spectra are
presented in the form of group averages (not group. integrals) • If for
any application group integrals are required, each group average may be
converted to a group integral over the same group by simply multiplying
by the width of the group.

See section VII for spectra averaged cross sections, section VIII
for comparison to experimentally measured spectra averages and section X
for plots of each spectra» For each spectra two plots are presented;
first a plot using log-log scaling (which is convenient for checking and
seeing general trends in the spectra), and next a plot using log-linear
scaling (which is convenient for use in visualizing which energy ranges
are important for each spectrum).
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IZ El
I
I

IMAT I
IHU. I
I I

SPECIFICATION I LAB
I
I

I HATE I
I I
I I

AUTHOR I REFERENCE
I
I

|2A~Fe-

I 3 - L i - 4<t|&424l»tautrait
I S-D - 109|£42SINautren
I 9-F - 19nl 920|N»utrgn
I t I - N a - 23«|112O|Neutroit
U l - N a - 23q|6311|Neutran
I t a - i f e - S4g|122O|Neutran
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Oo18001INoutron
54<ilA43O|Nautron
Sà9l&431|Nuutron
589l&432|Neutrou
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I3B-N I - 589It433INeutron
12R-Ni- 609|6434|N«tutran
129-Cu- 63<»l2V20|N<iutran
|29-Gu- 63o|A435INeutron
12V-Cu- 6S9|643A|Noutron
I 3 0 - Z H - 44<i|3020|Heutran
140-Zr- 909|4020|Nc»utran
141 Nb- 93<t|412O|N«utroit
145~Rh~103<t 145201 N»u t r on
149 IB-115'} I «.437INuutr O n
I S 3 - I -127<,|643BINeMtro»
|79~Au-197q|<>3?9|N«>utron
190-Tti-232«t 163V01 NfU t r •»»
192-U --2359l«393lltoutron
192-11 -23Uq|43yBINautron
|93--Np~237«|A337|N<mtron
|94-Pu-239a|&399|Neutro»

+ «>-»ur f I leu
+ iirrar f 11«»
> mtror files
•- «rror filea
<RP> + «rroi fi les
+ «rror fi!«a
* «rror f ile*
+ errer f I le»
i areor fi lea
(f<P) + errur fi lea
* error fi le»
v err or fI lea
* errar file»
+ error fI lea
croaa «action* only
craaa aections only
-<- error fl lea
+ error f I lea
(RP> * error f i l e a
<RP> * error f i lets
t. error f I Lea
+ error f I lea
+ e r r o r , f I lew
(RT') * error f t lea
+ error f I lea
+ error f I lea
+ err or f I lea
* error f I lea
•• error f I lem
<RP> 4 m-ror 1ilea
+ error 11 lea
(RP) + error f t lea
(KP) * evror f i lea
<RP) » ervnr f t ( e n
<RP> + error f i l « a
<RP> -v et'roi f I lea
<RP> * error f i l e a
croa* aectiank »nlv

H-ASL

I3AIJ8XRK
I3POI..IBJ
I ORNl.
|3Att8IRK
II.A8I-
OAUSIRK
IBNL
IBM.
IANL
IANL
IANl.
IBM.
IPETTEN
IPETTEN
!HEU.
IORNL
IHEU.
IWIL
IBM.
IBM.
I3AU8IRK
IORM.
IORNL
I3AU8IRK
I3AUSIRK
I3AU8IRK
ITAlIBIRK
IHET4./ANL
IBTANFORn
IBM.
IBM.
IBM.
IANL*

IDEC7BIL.BTEUART, Q.HALE, P.VOUHD
|JAN7?|L.STEWART, O.HALE, P.VWJNO
I 791S.TABF.SJ?H,H.VaHACM,B.8TROHHAIEtt
IFEB79IABAMBKI, HERMAN AND HARCIHKDUOKI
|0EC77|D.C.LARBrjN
I 79|B.TAGESEN.H.VOHACH,B.STRUJIHAIER
IICC73IP.Q. YOUNB, D.G. FOSTIHR, .IR.
I 79|6.TAOESEN,H.VONAai,B.BrROUMAIER
IAPR79! BIVADEENAM
|JUL79|MAGURNO AND HUBHABGHAB
iJAN77|n.pmLI8,U.BERBILLaN.D.8HITH,ETC.
IJAN77IC.PJIILIS,Q.UERSILLON,D.SHITH.EIC
|.IAN77|C.PIJ1LI8,U.BEKrBILLON,U.SMITH ETC.
IHAR77I8.F. HUQHABOHAB
I 79IU.L.2IJP
I 79|U.L.ZIJP
I.JUN79IR.BCHENTER F.SUIMITTROTH F.HAIHJ
|JUL7B|C.Y.FU
IJUN79IR.8CHENTER F.6OJMIT IROTH F.HAtHI
IJUN7718. HUQHABTiHAI)
IHAR771H. DIVADEENAM
IHAR77IH.DIVAfCENAM
I 79|B.TAOEaCN,H.VONACH,B.aTROHHAIER
IJUL78IC.Y.FU
|JM).7B|C.Y.FU
I 79|B.TAOE6EN,H.VONACJI,B.BTI«IHMAIGR
I 7918.TAŒ&EH,H.VUHACH,B.STROIJMAIER
I 79|8.TA0E3EN,H.VONAUI,B.3TRtIHMAIER
I 79|B.TAOE8EN,H.VONA(^J,M.BTt<tM»«AICR
|JAH7i»|F.8CI*1ITTfiaTH,Ii.L.8MITH
IAUU72IR.8HER
IFEU77I6.F.Ml IUJADOHAB
IDEC771DHAT .8HITH, I.EONAR», UE8AU8BUREETALI

I
I
IFIN.REP.ON RCOO
|R,INR-1809,9,79
I
IB1FII-DAT, 13-1,79
ILA-4726 <1973>.
SFIN.REP.Ol« RC,BO
I
I
1
I
1
1
!PRIVATE COH.
(PRIVATE COM.

I
IBrPtI-DAT, 13-1,79
I
I
IB, PIt-UAT, 13-1,79
IB,PH «AT,13-1,79
IFIN.REP.ON RC,t30
IFIN.BLT'.OH HO,UO
I
I
I

IGC-FBRD
IAERE

|.IUN77|E.PITNNIN»T0N,A.BMITH,U.F-0ENITZ IAHL/NKH-33
. |APR78|HANN,BEN.IAMIN,8MIiH,GTEIH,REICH, + ItIEU. THE 77-54
I HC.TT6 | E . KUJAUBKf , L . 8TEUART (LABL > I
I 79|J.E.LYNN,B.II.PATRICK,M.a.80UERDY+|AEKE-R
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3 - L i - 6g |Kat.No: f4J4
|T>ata: DFC76
|F»f:

Leb: LASL
Author: L.STCUAHT, G.HALF, P.VOUHG
Card faaga*: 323

Type

|Gerirti Information
I
|R«Bon*nc« paraaatar data
I
INautron croa* aactlona

I
IDe ta covarianca »«trica« for
I

nautron X-acctiena

I Raacticr Typ-

I
IDaacrlptfva data and Dictionary

I
JRaaonanca interaction
I
ITotal «Ha prcducitoii
I
ITotal *H« prcduetian
I

I Q-Valu*

4.78380+ 6

<,78380» e

6-B - lüg IHat.Ho: 6*25
|Dct«; JAN79

L a b : LASL
Author: L.STEWART, CHALE, P.YOUNG
Card taag«s: 320

FU«

|Ganaral Information

JRaaonanca paraajt-ar data

I
|N«utron creai «actlont
¡Tata covarianca »atrlca» for rautron X-iactlon»

I Raacttcn Typ«

1
I
IDaacripttv* data and Clctlcnary

¡fitsonanc« tnfcrtatlcn
I
ITctal «Ha prcductton
I
I l e t a l «Ha production
i

I G-tialua

3.7S000+ £

2.7S000+ £

S-F - 19g IHat.No: 920
IData: 79
|Pt f : FIN.REP.ON RC.80

Lab: 3AUSIRK
Author: S.TAGESEN.H.VCKACH.t.STBCHMilEfi
Card Ivagas: 102

Fila Tupa

¡Gararrl Information
I
INautron eroaa aaetlona
I
iriata covarlanea aatrleea for
I

nautrcn X-*actlcna

I Paactlon Tyj«
I •.*••->••»••
I
I
IDtacriptiv« data and Dictionary

¡dtract |n(2n) crcaa aactlon

I
Idtract (nt2n) crcaa aaetton

I

I C-Valua

1.04270* 7

1.04270* 7

23g ICat.Ho: 1120
IData: FEE79
IRaf: ,INR-ieO9,9,7S

Lab: 3P01IBJ
Author: ADAMSKI, HERNÁN AND MifiCINKCUSM
Card laagaa: 83

Ft la Typa

IGenaral Tnforaatlon

INautron croaa aactlona
I

IData covarianca ratrlcaa fer
I

nautrcn X-aactiona

I Raactlon Tyce

I
¡Dtacrlptlvt data and Cletlcnary
I
Idlract |n(2n) cresa aaetlop
1
Idlract (n,2n) crcaa aactlon
I

I C-Valua

1.24100« 7

1.24100* 7



U-Na- 23g IMat.No: M U
tDa te : CEC77
|Ref:

lab: QFNL
Author: D.C.WKSCN
Card i rages: 364

FI la Typ*
I
I
I
|Gup*ral Information

¡Fesonanc* cerareter data
I
INeutror- creaa aectlone

I
|Data covar lane« »atrlcae for reacnance parapetara
I
IData covar lanca istrice* for nsutrcn x-aactton*

Reaction Typ»

¡Descriptive data and Dictionary

IReeonesc* tntorsetlcn

|n,T) radlatlva captura croi» aaetlop

¡Resonance lnforaetlon

ln«T) radlatlvn captura croaa «action

Ic-Hg- 243 r l«1.Ho: 1220
IData: 79
|Raf: ».PH-DHT,13-1,79

I Fila lypa

I
I
IGanara 1 Information
I
(Neutron croas tac t lom

¡Data covarlanet »atrlcaa for
I

Lab: 3AUSIRK
Author: E.TA6CSEN.H
Card ta-agas: 277

nautrcn X-aactlon«

VCNACHt B.STP0HKÍ1EB

Raactlcp Tyce

IDaaerlptlva data and Dlctlcrary

ln,p) cresa aactlon

tn,p) cresa aactlen

13-A1- 27g I fet .No: «313
|T)ata: EFC73
IPaf: LA-472C (1973}.

I FI la lyps

I
I
ICrnaral Information
I
lüaionanca (araaatrr data
I
INeutron erosa «actions
I
I
|0ata eovarlanea tatrtcas for neu'tren X-sxctlcms
I
I

Lab: LASL
Author: P«C YCUNG, D.O. FCSTEfi, JP.
Card laagss: 521

Raactlcn Tyc*

¡Daacrlpttva dati and Dictionary

IRcaonan.es Inforiatlon

(n,p) cress section
In,*) crcaa section

¡ ln,p) cross saction
I In,*) cress section

Ç-Valuc

6.96150+ 6

I 6.9E1E0« £

I 0-I/a lu«

A.72100* 6

4.73100+ e

I S-Valua

1.82780+ 6
3.13160+ e

-1.82780+ 6
-3.13160+ £



15-P - 31g (C«t.No: 1620
|D»t«: ?S
|R«f: FIK. CEF.CN t>C,BO

Lab: 3*USIRK
Author: S.TAGESEN.H.VQMÍCH.B.STRQHMAIER
Card t u g u : 19f

FU« Type

¡General Infornatici)

Reaction Typ«

ÏDcacrlptlwc dala and Dictionary
I I
I Na ut roti croia ««etiopi I ( " » F ) croia aactlon
I I
IData covar lanca «atrlcaa for nautron X-aectlona l (n t p) croaa acction
I I

| 0-Valua

-7.07000+ 5

-r.07000* E

16-S - 32g IKat.No: 643*
|Dat«: APF?9
|B*f:

Lab: BNL
•uthor: EIVADEENItN
Card tragas: 26E

Fila Typ«

¡GanaraI Information
I
IRaaonanc« (araaatar data
¡Nautron croaa aacttona

¡Data couartanc« aatrlcaa for nautron X-aactlona
I

Reaction Typt

¡Daacripttv« data and Dictionary
I
IRaaonanc« Information
I
|(nap) croia aactlon
I
i("ip) croaa aactlon

I

I Q-Valu«

1-9.27600* S

1-9.27500+ £

Íl-Sc- 45« ICat.No: E426
|D«t«: JUL79
|R«f:

Lab: BNL
Author: HAGURNO ANE HUCHAEGHAB
Card laagas: 470

Fll« Typ«

¡CañaraI Infomatton
I
Ifiaaonanc« ^araaatar data
INtutron croi« sactlom
I
¡Tata covar tanca latrtcea for neutron X-a«ctlon«

I

Reaction Typ«

IDaacrlptiw« data and Dtctlcnery

¡fiaaonanc« tntcrtatlon
I
Mn«T) radiative capture croa« aectton
I
| ln,T) radiâtlv« capture croaa «action
I



Í2 -T I - 4So fPat.Ko: «427
|Dat«: JAK77
Sai

Lab: ANI
Author: C.PHILIS.O.BEBEILIOH,C.SMITH,ETC.
Card tragas: 2S1

F11« Typ«

ÏGaneral Information
I
IRéionanc« parameter data
I
IMautron ero»« section«
I
|i»ta coverlance ratrlcea for
I

neutren X-seetScna

| Reaction Typ»

I
¡Descriptive data and Dictionary

I
|R«acnanc< Inforattlon
I
l(n,p) croas «action
I
l(n«P> croas «action
I

| Q-Valuc

Í2-T1- 47a fat .No: 6428
IDete: JKN7?

I Fil* lys«

I
I
|C«n«ral Tnforaatlon
I
ICatonanca («raaatar data
I
INautron cross section«
I

¡Data covarlanc« »«tricas for
I
I

Lab: ANL
Author: C.raiUS.C.BEfiSULON.u.SMlTH.ETC
Card trage«: 474

neutron X-aeetlcn*

I Reaction Type

I
I
IDeacrlptive data' and Dictionary
I
|Resonance tnfor«at|cn
I
l(n<n'p) ceo*« «eetlcn
llnip) eres« «action
I
Hn.it'p) era*« «ecttcn
| Intp) cress »action
\

Î î - T l - 4C0 IHat.No: '429
IDat«: ihW?

Leb: AMI
Author: C.»HriIS,C.BEFSILlCH,C.SIHTH FTC.
Cerd trage«: 476

I FH« Type

I
I
IGsneral tnfor««tlon
»
IFasonanc« f«r«»«1»r data
J
IMeutron croa« ««étions
I
ITietk covarlane* itatrleea for
I

neutrcn tt-s«e«lon*

I Raectlen Typ*

I

IDeacrlptlw« data end Dletlcrary
I
|P««onance Infonatlon
I
Miiir'p) ere«« section
I ln,p) crea« ite ti en
I
I ln,o'p) crei« steiler
I |n«p) crea« «tetlon
\

1.58490-» 6

1.58490t e

I C-Value

1.04É00* 7
3.18710+ S

1.04600« 7
£

I C-V*lue

1.14460* 7
3.206004 e
1.14460* 7
Î.206004 c



25-Hn- S5B I r a t . N O : «326
l í a t e : HAB77
|F«f:

Leb: BNL
Author: 3.F. MUGHABGHAB
Card la>a<jes: 2E1

Fila Tup*

I Gane ral Informât ton

IR«fonane« parateter data
I
(Neutron cross »»elioni
I
ICata covartene« *atr lcea for
t

ReactIcn Typ»

and Dlcticrary

nautron X-ssctlona

IDeacrlptlve da'
I
IKesonanca tnfcraatlcn
I
|direct (nf2n) cresa section
I
Idlract (nt2n) cresa sccttor

I26-F«- Og IKat.No: 8000
Itleta: 7
|Ref: PRIVATE COW.

| FI la Type

I
I
(General Information
I
|Neutron ercas «action«
I

Lab: PETTEN
Author: W.L.ZIJF
Card taiagcs: 221

Raactlcn Type

JDeacrlpttv« data and Dtetlerary
I
IDaaaga (ASTH)
I

6-Value

-I.022S0* 7

-1.02250* 7

C-Value

Og IKat.No: flOOt
IData: 7
Ifiaf: PRIVATE COH.

Lab: FEITEN
Author: W.L.ZIJP
Card tsagca: 221

Fi la Tups

¡Cañera' information
I
INautron cross aactlons
I

I Reaction Typ»

I

¡Descriptive data and Dictionary

IDtaaga (EUR)
I

££-Fe- £4g IMat.No: 64S0
|Data: JUN79
IRsf:

Lab: HEDL
Author: R.SCHFNTCR F.SCHKITTKOTH F.HfkN
Card tasges: 2 Í3

FI U Typs

¡Gsnsral Tnforaatlon
I
|Retonanee para«atar data

¡Ntutron crota sactlom
I
¡Data covar Uno« »stries« for neutron X-aectlona

I

I Reaction Type

I

IDaacrlptlve data and Dictionary

|Resonance Interaction

¡<n,p) cress sectlcn

I
l<n,E) cross section

I C-Vslue

8.SJ0OO-» 4

8.53000+ *



2í-Fe- 66g IMrt.No: «4!i
IDete: JUL78
|P«f:

Leb: 0FN1
Author: C.V.FU
Card i»egee: 291

Fil* Type

¡Cenerai Information
I
IRcfontncc paraca ter data
I
INeutron croa» eeetlone

I
|Data covar Une« ratrlcea for
I

React 1er. Type

ÎDeaerlptiv« data and tlctlcnery

I
|K*»on»nce Inforattlcn

I
| ln,p) creaa aecttonneutron X-eectlona II croas aectlon

26-Fe- seg |Hat.No: 64Ï2
IDete: JUN79
| Fe f :

Lab: HEDL
Author: R.SCHEME« P.SCHMITTFCTH F.MMN
Card image»: 348

File Type Reaction

I

¡Genere 1 Interaction
I
|Re*onance paraeeter date
¡Neutron eroaa aeetlona
I
IData covarlanea latrlcea for

I
(Data covarlance ratrteee for

I

¡Descriptive deta and Dictionary

IReaonanc« information

l(n«T) radlattv» capture croae »action

resonence par »e t er» |Reaonance Information

neutron X-aectlcna l(n,T) raclatlva capture croca «»etIon
I

0- Value

2.91300« 6

2.91300« e

0-Velue

6.58660« 6

6.S8660« E

27-Cc- 59o ICet.No: «327
IDete: JUK77
|R»f:

Lab: BML
Author: S.NUGHABGHAB
Card leagaa: 941

File Typ«

¡General Information

¡Ratonance (araeater data

INeutron croie aeetlona

¡Deta covar lance matrice» for neutrcn X-aectlcne

I Reaction Typ*

I
I

Itascrlptlve date and Dictionary

¡Raaonanca information

{direct (n«2n) crcea »ectlon
¡(ntT) radutiv« capture croac eectlon
¡(Kt«) croae aeetlon
¡direct (n«2n) crcea «ectlon
|{"fT) radiative cepture croa« »ectton
¡(n te) crea« aectlon
I

I Q-Velue

-1.04(10+ f
7.49000« 6
3.17800« 6

1.04610« 7
7.49000« £
3.17d00« £



28-Ni- 56g |fat.No: £433
|tat«: MAR77
|Kef:

Leb: BNL
Author: M.DIVADEEMM
Card t r a g o : SII

Fi le Typ*
I
I
I
|G«n«ral Infornati on

¡R«sonane« para »a ter data •

¡Neutron cross sections
I

¡Data covertane« istr ice* for
I
I

neutren X-scctlons

React ter Tyj«

I
IDeecrlptlve data and Etctlcnary

I
(Resonance Infcrsatlon

I
|direct (nt2n) erees section
I (n,p) cress aceitón
I
I direct (n,2n) cress 'isctlcn
|ln,p) cress section
I

0-Velue

-1.22030+ 7
3.94700+ £

-1.220304 7
3.S4700+ S

28-M1- eoe I Ma-t. No: 6434
IDate: HAB77
|H»í:

Lab: BNL
Author: H.DIVADEEMH
Card trage«: 2E6

Fi I« Type

¡General Information
I
IReionance caravetsr data
I
¡Neutron cross section*
¡Data covarlanee autrice» for
I

Reaction

I
I
IDcscrlptlv« dete and Dictionary

| Resonance Infonet Ion

I
|<n,p) cress section

neutren X-sectlone
1
I ln tp) cross section

2S-CU- 63fl IHai.No: 29£0
IDate: 79
Fief: P,PH-DAT,13-1,7C

Lab; 3AUSIPK
Author: S.lAGESEN.H.UCKACH.B.STROHH'tER
Card teaget: 157

FU« Type

¡General Information
I
INeutron crcaa sections

I
|Hata covar lance («trices for
I

neutron X-sectlons

f Raacttcn

I
IDaacrtptlve date and Eioticrary
I
Idlrcct (n,2n ) cress sectiav

I
(direct (n,2n) cress section

I

Q-Valuc

-2.04110+ 6

-2.04110+ f

C-VaIu*

•1.0ËE03+ 7

•1.06S00+ 7



29-Cu- 63g | fat .No: «435
IDate: JUL76

I-

Lab: OFNL
Author: C.Y.FU
Card Images: 671

Fila Typa

I
¡Cenarti In formt I OP
I
| R« tonane a para »a tar data
I
INautron eroaa »action»
I
I
| fiate covar lanca ratrlce» for
¡Data covar tanca matrices for
I

resonance parameters

nsutrcn X-sectlens

Reaction Type

I
Itascript Iva data and Dictionary

¡Resonance Information
I
l(itT) radiât Iva captura croia »action
¡(ni«) erosa acctlon

I
IReaonance information

I
l(ntr) radiai iva captura crota «action
|(n,«) croaa section

I

| g-Value

7.91590* 6
1.7)490+ 6

7.91590* 6
1.71490* 6

29-Cu- 65g |Pat.No: M36
|Data: JU17B
|Ref:

Lab: OFM
author: C.V.FU
Card taagea: 286

FI!« Typ«

JGanaral Inforaation
I
|Raaonancr farà «atar data
¡Neutron cross «ections
I
|l)ata cover lance »airless for
I

Reaction Typa

neutron X-saetions

I
I
I
I
|laseriptIva data and Dictionary

I
IRaaonanc« '-ifor»«tlon

I
Idlrect (n,2n) crcse aactlon

I
Idlreet (n(2n) cress section

| q-Value

-9.91000+ 6

1-9.91000+ 6

30-Zn- 64g (Cat.No: 3030
|Deta: 79
|Ref: f>,FH-DAT,l3-lt79

Lab: 3KUSIRK
Author: B.TnGESEN.H.VONACHtB.STROHNAieR
Card leiages: 2SC

File Type

¡General Information
t
INautron cross faction*
I
|Hata cover tare« «atrlc«» for neutron X-aectlona

I

I Reaction Type

¡Dcecrlpttv» d»+a end Dictionary

I
|(n«p) croaa section
I
lOtp) cross section
I

| Q-Value

2.06 700+ 6

2.06 700+ 6



40-Zr- 90g |h«t.No: 40£0
IDat«: 79
|F«f: B,PH-níí,13-1,79

Leb: 2AUEIRK
Author: S.TAGFSEN.H.VCNACH.B.STRCHHMER
Card isagas: 161

ri i* Typ-

¡General Information
I
INautron croa* atettona

I
IData covar lanca »atrieaa (or nautron X-aactlona
I

| Raucticn Typt

I
I
IDracrlptlva date end Cictlcnary
I
Idlraet (n,2n) crcaa aactlon
I
Idlraet (n»2n) cita» «action
I

41-Nb- 93g ICet.No: 4120
|Dat«: 79
|R«f: FIN.fiEFtON RC.80

Lab: 3AU8IPK
Author: S.TAGESEH.H.VCKACH.B.STREHK^IEfi
Card Image«: 242

Fi la Typa

I Cenara I Information
I
INautron crea» aactlon*

I
jtata covar lanca ««trica« for
I

Rc-ctlcn Typ«

nautron X-aactlona

IDaacrlpttv« data and Clctlcrary

13.04000* 4 E« (i>,n>) Laval
I
13.040004 4 r.v (r,n») Laval
I

C-Vtilue

•1.1SS00« 7

•1.1S900-» 7

I «-Value

3.040004 4

3.04000« 4

4S-Rh-103fl |»>at.No: 4520
IData: 79

FIN.REP.OH RC.80

Lab: 3AUSIRK
Author: S.MGESEN.H.VCNÄCH.B.STRCHMHER
Card laagaa: 207

Flic Typ*

ÏGanaral Information
I
INautron croa* «action«
I
|Sata covarlanea »atrica« for
I

I ReactSen Type

I
I
IDeacrlptlv* data and Clctlcnary
I

4 Pv |r.,n> ) Laval
nautron X - * *c t lon* I3.S7800* 4 Fv (n,n%) Laval

I (¡-Value

3.97600-* 4

3.97600+ 4

Lab: HEDl/ANL
Author: F.SaSMITTROTH/n.L.SHITH
Card taaga«: SS9

Fila Typ*

4S-In-UCg IKat.No: 64J7
IData: JAN7B
|R«f:

I
I
I
¡General Information
I
(Peionanc* cara »a tar data
I
INautron ero*« «action*
I
I
IData covar lanca «atrlcas for nautron X-««ctlon«
I

I Raactlcn TUF*

I
I
|D«*crlptlv* rlat* and Dictionary
I
ISaaonanc* Inforaatlon
I
13.36000+ 5 Fv <n,n') Laval
Mn>T) radiative captura crcaa acctlcr
I
13.36000« 5 Fv (n,n») Laval
lln>T) radtattv* captura crcaa aactlon

fi-Value

3.360004 E
6.S9Í004 6

'3.36000* £

e



53-t -12?o
|Date:

6428
»II072

L»b: STANFORD
Author: R.SHER
Card 1 rages: 249

F11» Typ«

I Can« ral Tn forala tien
I
(Resonance parare ter data
I
|N«utran eroaa aectione
¡Data cover!«nce iratricas for neutrcn X-seettene

ñcactien Tyfa

¡Descriptive data and Elctlenary

I

IFatonanca Inférant ten

¡direct (n,2n) crcaa aaetlon

n) creai aactlon

Idlract
I

7S-Au-197g IKat.No: «379
|Cat«: FF.B77

L a b : BML
Author: S.F.HUGHABGHAB
Card Inagea: E64

FU« Type

¡Canora] Infor»«tion

¡Résonance parameter data
I
INcutren eroaa sactlona
I
|Bala cnvarlanca catrlcea for neutrcn X-iactlona

I

Reaction Tycai

IDaacrlptlve datv and Dictionary

|Betonane« tnterratlcn

,T) radiati«« captar« crcaa «eetlon

,T) radia»»v» captura eroaa section

I G-Valu«

9.1EO0O+ 6

9.1E000+ 6

I Q-Valuc

6.51270+ 6

6.51270+ 6

90-Tti-232g |Xat.No: 6390
| tat«: TIFC77
|P«f:

Lab: BNL
Author: BHAT,SMITH.LECKABD,DES*II5SIIPFET*L
Card Ivagea: 1142

I File Type

I

¡Cenerai Information
I
IPesonance parnveter data
I
IKeutron cresa sections

I
¡Pat« covartene« awtrtc«« for neutron X-scctlon«
I
I

React I en Typ»

jCescrlptlve date end Dletlenary

I
I resonance Infcreation
Hotel Master cresa sect Ion (sua of MT«J9to21,38)
I ln<ir) redletlwe capture erosa acctlon

I Total flsslor crees aaetlon(tup of NT-ISto£l,28)
| In,7) radletlv« capture crcaa aeetlon

C-Velue

1.8S210« 6
4.7C6404 £

1.69210« S
4.7Ï640+ (



92-U -23Sfl
|D«te:
I Ret:

Í3S5 lab: BNl
Author: H.R.BH'T
Card i »gas: 1340

FU« Typ«

¡G«n«r«l Tnforaatlon
«
|R««onance paraa«t«r data
¡Neutron ero»» «action«

¡Data covar Une« aatrlcca for neutron X-sactlcna
I

I »«action Type I Q-Uelu«

I
I
|D**erlptlv* data and Dictionary
I
|R«aonanca Information
e
?ïot*l ft s« Ion ero«« a«ctton(«u* of HT>U>te21,38) | 1.94020+ 6
I
|Tct»l riaaion crea* «actlon(aua of MT»19to21,38 ) | 1,94020* 6
I

92-U -238g IPet.No: €358
IDat«: JUK7?
|R«f: AHl/KDK-32

| FU« Typ*

I
I
IGanaral Inforaatlon
I
|Ra«onanca para«atar data
I
INautron crota tacttona
I
I
JData covar lane* »atricaa for
I

Lab: ANL+
Author: E.PEHHIHGTOM,».SMlTH,li.POEHIT2
Card laug««:

nautron X-aactlona

Í Reaction Typa I Q-Ualu«

I
I
Iteacrlptiv« data and Dictionary
Ì
IRoaonanc« In fonat i on
I
ITctal flaslon croaa «ectton(au» or HT>l»to2l,38) 1 1.98122+ e
I < " I T ) radiative capture crote aeetlon I 4.80440« 6
I
ITctal flaaion croaa aectton(aua of HTalSto21,38) | 1.98122+ e
l ( " , î ) radiative capture croaa aection I 4.80440+ 6
I

93-Np-237g |fit.No: «33?
|Dat*: APtte
|R«f: HEDL THE 77-64

Lab: HEDl,SRL,*
Author: H*KN,BFMJAHIN,SKI1H,STEIN,REICH,•
Card lvsgaa: 1328

File Type Reaction Type

¡General In(or*«tIon
I
JReacnane* paraiatar data
I
INcutron croa* lection«
¡Data covar lance »atrlce» for
I
|Data covar lanca aatric** for

I

¡Ceacrlptlve data and Dictionary

I
tRaaonanca Inforaation
ITotal fiaaion crea« ««ctloîijtu» of HT«19to21,3B)
I

ra«enanca parametera |R««onanc« lnfor*ition
neutron X-« act I en« |Tot«l fix« Ion croa* a*ctlon{*u«i of HT«19to21,38)

I Q-Ualu«

| 1.95100* 8

I 1.96100+ 6



94-Pu-239g |Pe t.No: 63S9
)Tlet«: 0C176
|Raf:

Lab: GE-FBRC
Author: E.KUJAfcSKI,L.STEUART|LASL)
Card I «gag: 957

Fil« Typa

¡Ganara! Information
I
IRaaonance [ i n n t i r data
I
|N«utron croi« tactton*
t
|Data covar Janea »atrlcaa for nautron X-aactlcna
I

Raactlon Typ* I Ç-V«lu«

I
(Daicrtptiva data and Clcticrary

I
IRaaonanca tnforsatton
I
ITotal riaslon crcaa aactton{*u* or HT.19to21,38) | 2.000EO-» e
I
ITotal flaalop creta aaetlonU»* of NT.l»to21,38) | 2.00050+ e
I

95-Aa-241g ICat.No: 1009
IData: 79
|Raf:

Lab: AERE
Author: J.E.LYM»,B.H.PATRICK,M.G.SOHEFBY+
Card laagas: 230

Fila Typa

IGanaraI Inforcation
I
IRaaonanc« Faraaatar data
I
INautron croaa sactlona

I Raactlcn Tyre

I

IDaacrtptlva data and Cictlcrary

jfiaaonanea Infonatton

ITotal flaaton cicaa aaetlonUu* of HT«19to21,38)



VII. Spectra Averaged
Cross Sections

In the following Table of Spectra Averaged Cross Sections the nuaber
of groups Indicated for each reaction or spectrua is the nuaber of groups
in which the reaction or spectrua Is non-zero. The threshold energy
listed for each reaction is the lower energy boundary of the first group
within which the cross section it non-zero, and as such is the effective
threshold in the 620 group (SAND-II) representation» Similarly the
energy range of each spectrua is the energy range over which the spectrua
is non-zero. These conventions were used in an atteapt to indicate the
effective nuaber of groups and energy ranges for «ach reaction and
spectrua.



IHrERNATIOIMI. REACTION DQGIHETRY FILE (IRIIF-B2) 6EnTI(WB ANO SPECTRA

ISOTOPE

3-LI- A
S-Ii - IO
9-F - 19
11-NA- 23
11-tlA- 23
12-110- 24
13-AL- 37
13-AL- 27
IS-P - 31
14-8 - 32
31-80- 45
22-TI- 4A
22-TI- 47-
22-TI- 47
22-TI- 48
22-TI- 48
25-HN- 35
2A-FE- O
26-FE- O
24-FE- 54
26-FE- 56
24-FE- SB
27-CO- 59
27-CO- 39
27-CO- 39
28-NI- BB
2B-NI- EB
28-NI- 40
29-CU- 43
S9-SU- A3
29-CU- A3
29-CU- AS
30-JIN- A4
40-ZR- CO
41-NB- 93
4S-RH-103
49-IH-ltS
49-IH-115
S3-I -137
7V-Atf~197
90-TM-232
90-111-233
93-U -233
93-U -238
TOHJ -230
93-W>-237
94-FU-3J9
93-AH-241

MAT

4424
442S
920
1120
4311
1220
4313
A313
152O
4439
A42A
A427
4428
4428
4429
4429
4325
8000

eooi
4430
4431
4432
4327
4327
A327
A433
A433
A434
2920
A43S
A435
A43A
3020
4020
412O
4520
A437
4437
4430
43 ?9
4390
4390
A3VG
4398
A3V8
4337
A399
1009

BPECTRUH-

NUHBER OF

-_..__—_

GROUPS
BPECTRUH CMTKOV RAHOE IS FROM--

TO
OPECTRUI AVERAOE» EHEROV ( E V ) —

oRoure H

420
ASO
70
St
A20
131
1A2
14B .
IAS
173 >.
620 1
144
74

420
A4
148 !
74
420
A2O
420
161 !
ASO
74

ASO
135 I
5A
420
155 :
AB
420
143
80
171 1
59 1
309
21G
193 !
ASO
88 1
ASO J
410 I
A»)
ASH)
AaO
ASO
ASO
ASO 1
ASO I

ttEBI KN
(EV)

1.000-
1.000-
1,100+
1.290+
1,000-'
t.900»
1.800»
1.200-»
1.500»
pt200»
IJOOO-
I. AOO+
1.060»
ItOOO-
1.160+
1.200+
1.040+
ItOOO-
ItOOO-
1.000-
!.900»
ItOOO-
1.040-»
1.000-
StBOO+
lt240»
1.000-
1.500+
1.130+
ItOOO--
It 700»
1.000»
7.600+
1.310»
it'JtlO»
1,000+

1.200+
1.000 -

>.aoo»
ItOOtK
S.OM>»
ItOOO-
1.000-
l.VOO-
I .000-
1.000
1.000-

i.opo-

Il

4
4
7
7
4
A
A
A
A
3
4
A
7
4
7
A
T
4
4
4
A
4
7
4
A
7
4
A
7
4
A
7
5
7
B

a
5
4
A
4
O
4
4
4
4
4
4
4

REACTION

IFJ-IUH PRODUCTION
IEI-IUH PRODUCTION
(Hi2H> '
(HtSH)
(NiOAMHA)
(HtP)
(HtP)
(NiALPIM)
(NtP)
(HiP)
(HtOAHHA)
(HtP)
(HtN1D
(NtD
(NtH1P)
(NtP)
(N,2IO
PAHAOE (ASTH)
HAHAOE (EUR)
(NiP)
(HiP)
(HiOAHHA)
(HtSH)
(HiOAHMA)
(HtALPIM)

(M, am
(NtP).
(HiP)
(Ht2H)
(HiOAHHA)
(HiALPHA)
(Nt2N)
(MtP)
(NtSH)
(N,H»> FIRBT LEVEL
(HtH*) FIRST LEVEL
(NtH') F I M T t EVEI-
(HiOAHHA)
(Ht 211)

(HiOAHHA)
FI8SI0H
(HtIIAIIHA)
FISSION
FISSION
(PtOAHHA*
FIBStOH
FISSION
riBSIflN

CF-352 FIBS 11-235 FIBS
(NB0)
420

(NBB)
420

1.0000- 4 l.OOOO-

2.1194+ A 1.9771*

SPECTRUM
(MRNB)

4.4460- 1
4.8884- 1

AVERAOEB

I 4.6500-
I 4.9924-

1.5713- S 4.4339-
6.4038- A 2.4549-
2.7114- 4 2.8170-
2.1S75- 3 1.4535-
R, 1382- 3 4.1215-
1.OBtM- 3 4.9337-
3.OA37- a 3.7397-
7.5999- 2 A.7409-
5.2598- 3 5.4198-
1.3449- a 1.O812-
2.O433- 8 B.4AB9-
3.4O45- a 2.13B9-
3.435B- A 1.3441-
4.O913- 4 a.73G8-
4.4027- 4 3.O144-
R.951O+ a «.5415+
8.6442+ a 8.3024+
8.8255- 3 7.7821-
1.4144- 3 1.00B4-
1.AA05- 3
4.0494- '
A.0378- 3
a.IAlA- A
7.3343- i
1.1301- I
3.4433- 3
1.9383- *
9.4494- 3
7.5813- A
6.4913- A
3.9334- !
1.9773- A
1.4140- I
7.1316- I
1.8193- 1
1.2124- 1

I 1.7123-
I 1.8292-
I 4.2781-
I 1.4483-
k 3.8593-

1.O088-
I 2.53B2r
I 8.2443-
I 1.0074-
I B. 4034-
I * 3.0549-
I 3.4442-
I «.0081-
L 1.5524-

4.BB9A-
1.7338-
1.2459-

3.3108- 3 1.1842-
7.4374- 2 8.0944-
7.8044- a 7.2399-
(1.9674- a 9.4219-
1.3358+ O 1.2M0+
3.135»- I
4.8334- S

2.9444-
! 7c2O4Or

1.3K20+ O 1.3219+
1.7918+ O 1.7B55»
1*4244» O 1.3819+

4
7
4

1
1
4
4
4
3
3
4
2

a3
a
4
a
4

4

a
a
a
3
3
4
3
4
4
1
3
S
a
4
4
aS
1
1
i
i
3
a
a
?
O
i
2
O
O
O

11-235 FIBB ISNF
(ENDF /B-V) INBB)

420 430
l.OOOO- 4 l.OOOO-
1 «0000+ *[* * BAlVA*.I * IflVVVT
2.0313» 4 1.0071+

4.3452-
4.90AO-

I 7.97T7-
I 1.7054+

4.4431- 4 1.8171-
2.302O- 4 A.4845-
3.7490- 4 1.9173-
1.5073- :
4.2424- :

I 4.0754-
I 1.2439-

7.1943- 4 1.9392-
2.8540- a 1.0137-
7.O494- 3 2.4234-
5.4471- 3 2.7773-
1.1173- a 3.2432-
8.1454- 4 2.3144-
3.2458- a 8.3O19-
1.3001- 4 3.7198-
3.B17O- 4 7.4414-
3.0114- 4 B.5344-
••7405+ a 4.B778»
0.4945+ a 4.8182+

u.ioat- a a.7384-
1.O344- 3 3.8541-
1.4874- 3 7.1988-
1.BlTV- '
4.1738- :
1.4975- '
2.7232- i
1.O49S- 1
2.4077- !
8.0433- t
V.8AB3- ;
B.BB1B- '
3.0707- '
3.4125- !
7.4911- t
1.4014-
7.0503- 1
1.7935-
1.2444- I
1.2133- 3

I- B.031S-
I 4.2951-
I 4.O713-
I 7.B093-
1 a.4S54~
I 7.3544-
i 2.2S9A-
I 5.3479-
I 1.5447-
I B.39B1-
1 1.2139-
I 2.19OO-
1 7.8908-
I 3.8757-
I 8.4013-
L 2.8909-
I 3.2405-

7.8270- a 4.O347-
7.5038- 2 3.2583-
9.1950- 2 2.3743-
1.3359+ O 1.4141+
3. OSlB- JI 1.3713-
7.0351- 2 2.27O3-
1.3448» O 7.9357-
1.7910+ O 1.8234+
1.4171» O 7.4305-

4

4

1
O
4
7
3
4
3
4
2

a
a
3
4
3
7
S
S
a
a
a
4
3
S
a
9
7
a4
s
a
4
B
a
s
ai
ai
4
I
3
1
O
1
1
1
O
1

CFRHF
(IMHO)
459

4.0000-

7.4135+

».1544-
1.4752+
2.O70B-
9.7895-
1.8OB3-
3.4436-
».4207-
1.7439-
4.3510-
1.5484-
2.4414-
2.4576-
2.B943-
5.1317-
4.9173-
4.8272-
5.4360-
3.8498+
3.8141+
1.7802-
2.4420-
A.A41B-
5.1603-
B.7271-
3.4262-
1.OStA-
3.3411-
4.O329-
2.4400-
4.4422-
1.3103-
B.S312-
7.9024-
3.7S05-
4.9375-
a.7947-
4.9592-
2.B222-
3.2143-
4.O244-
1.B416-
2.4330-
1.SMM1
7.7223-
2.3404-
5.8541-
1.7872»
4.9229-

1
-m

4
Zi

1
O
6
7
3
4
4
4
3
2
2
3
A
3
7
5
S
2
2
2
4
3
S
2
S
A
2
4
5
2
4
S
3
5
2
t
2
1
4
1
2
1
O
2
1
1
O
1



INTERNAI KtNfIl. REACTIUN FILE URDF-B:?) CROSS SECTIONS AND BPECTRA

ISOTOPE

3-LI-
5-B -
9-F -

H-NA-
H-NA-
la-MG-
13-AL.-
13-AL-
IS-P -
IA-S -
21-8C-
22-TI-
32-TI-
aa-Ti-
22-TI-
22-TI-
ZS-HH-
2A-FE--
2A-FE-
3A-FE-
24-FE-
SA-FE-
27-C0-
37-CO-
27-CO-
28-NI-
28-NI-
38-NI-
29-CU-
29-CU-
29-CU--
29-CU-
30-ZH-
40-iR-
41-ND-

A
I O
1 9
2 3
2 3
2 4
2 7
2 7
3 1
3 2
4 5
4A
4 7
4 7
4 8
4 8
SS

O
O

5 4
SA
SB
5 9
5 9
5 9
SB
58
AO
A3
A3
A3
AS
A4
VO
V3

4S-RH-103
49-IN--115
49-IH-l IS
S3-I -127
7V-All— 1O 7

VO-TH-232
90-TH-a32
Va-U -235
92-« -230
Va-U -238
93-WP-237
V4-PU-23V
95-AK-;241

HAI

A424
6425

9 2 0
1120
A311
1220
6313
4313
1S20
6439
A42A
A427
A428
A428
A429
A429
6323
BOOO
8001
£430
A431
A432
6327
4327
6327
A433
A433
4434
2920
6435
A43B
A43A
3020
4020
4120
4520
A437
A437
4438
A379
A390
4399
A395
A39B
A3V8
633/
6399
U'.OV

SPEC IRUH

Nl KDER OF
8I1ECTRUH
TO (EV)-
SPECTRUH

ORClUPS

6 2 0
A20

7 0
5 1

6 2 0
1 3 1
1 4 2
1-48
1 6 5
1 7 2
A20
1A4

74
A20

A4
148
7A

6 2 0
A20
A20
1 5 1
A 2 0

74
6 2 0
12S

SA
A20
155
AB

A20
1A3
00

171
&V

20?
2 1 S
193
6 2 0

UO
4 2 0
410
6 2 0
6 2 0
A20
A20
A20
6 3 0
6 2 0

INEIiOY RANdE IS FROM—

BIO-TEH BIOHA-8I0HA
(I . ASL)

1.0000+
I.8O00+

WERABED ENERGY (EV)— 6.0231+

HIREUtIOI-D
(EV)

1.000-
1,000-
1.10Ot
1.290+
1.000-
4.900+
1.800+
3.20Oi
1,5001
9.2001
1.000-
1,AOO+
1,060+
1.000-
1,1AO+
3.20Oi
1.0401
1.000-
1.000-
1,000-
2.V00+
1,000-
1,060+
1,000-
Ï..SOOI
1.240I
>.000-
2,500+
1.11!Ol
1.000-
1 » 7 0 0 '•
I t000+
9.AOO+
'1,210+
1,350*-
l.OOOl
3,2001
1,000-
9.2001-
1.000-
5.00Ot
1.000
1.000 -
1.000-
1.000
1.000
1.000

4
4
7
7
4
A
A
A
A.
S
4
6
7
4
7
A
7
4
4
4
A
4
7
4
A
7
4
A
7
4
A
7
S
7
5
5
5
4
A
4
O
4
4
•Î
4
4
4
4

1
7
S

(HOL)

4 . Oi)OO-
1.5000+
7.A139+

REACTION BFCCTRlIH AVERA0E8
(BARNS)

HELIUI PROHUCTIOH B. 8788-
HELIlIM PRODUCTION I
(N,2N> 1

.19US+

. BlOA-
(N,2N> 7.3059-
(N.OAMHA) A. 4 AAB-
(HtP) 2 .4023-
(NtP) 6 .4781 -
<H,ALFtlA> 11.2753-
(N1P) 4.3118-
(NtP) 1
(NtOAHHA) I
(NtP) i

1.0564-
1.8844-
L.69OA-

(N.N'P) 3 .3578-
(HtP) 3 .4973-
(N.N'P) 3.9137-
(NtP) 4 .9319-
(N,2N) 5 .1393-
OAHAOE <ASTH> 1.3874+
DAHAOE (EUR) 3.3425+
(NtP) 1
(UtP) 1
(NiOAHHA) :
(H, 31) '
(NtOAHMA) 1
(NtALPIM) à
(Ni2H) I
(N1P) 1
(NtP) '

1.214A-
1.7141-
1.4997-
1.7182-
. 2 5 0 1 -

Î .A063-
i . 23 AS-
1.5972-
1.1972-

(M,2N> 2.22A2-
(NtOAHHA) R.3'W5-
(MtALfIIA) 9 .2342-
(NtSN) 7 .6062-
(UtP) 5 .3973-
(NtSH) 2.2A2K-
(HiHM FIRST IBR. 3.4112-
(MtHM FIRST LEVE», a.2319-
(NtN' ) FIRST IEVEt 3.4S37-
(HtOAHHAt 2,18A5-
(M».Mn 2.7342-

FIHSIOII
(HtOAHHA) 1
FISSION 1
FIStUUN !
(Ht<3AHMA> I

• 3A4S-
.8189-

1.3*57+
S »3575-
L. 5058-

FISaiOH 4.A7OB-
FISSIOK 1 .A199+
FISHiriM 3.5943-

1
O
A
7
4
«
4
4
3
a
2
3
A
3
7
5
5
2
2
2
4
3
5
2
5
7
a
4
5
a
5
5
3
S
2
1
Tl
1
4

2
t
O
2
1
1
O
1

B. 6618-
1.4810+
1.1O25-
2,2842-
1.119S-
3 .2212-
8.7073-
1.5374-
A.3249-
1.S235-
2.277A-
2.2447-
1.2O1O-
5 .1451 -
1.6729-
5 .9992-
3.9570-
3.9774+
3.9293+
1.7454-
2.2005-
A.2083-
3.9335-
4.2104-
3 .2027-
3.7525-
2.3139-
5.4342-
1.4248-
3.6533-
1.1694-
A.1474-
7.7A04-
1.1848-
S.227t-
2.9227-
S.25A9-
2.6289-
K. 5299-

1.9AOA-
2.3S48-
1.5049+
B.2130-
2.0937-
4.1324-
1.7522+
S. 1993-

I
7
5

1
O
A
7
3
4
4
4
3
2
2
3
A
3
7
S
S
2
2
2
4
3
S
2
S
7
2
A
S
S
A
5
3
S
3
1
2
I
A

2
1
O
3
1
1
O
1

ORR
<ARGUNNE)

« AM-

AU(J
1.0000-
2.0000+
5.9629+

2.1130+
8 . ASlV+
4 .0871 -
2.270B-
1.UOSl-
3.7045-
1.0422-
1.7605-
7.1466-

• 1.7459-
A. 1330+
2.7295-
S.V895-
S. 4953-
1.OV84-
7,092A-
9.1B19-
2.8196+
2.7402+
2.0075-
2.5828-
2.7358-
O. 7186-
9.8651+
3.7249-
2.2344-
2.A300-
A.4051-
4.8214-
1.0/33+
1.3*56-
1.2742-
B.9363-
5.7136-
4.5U1-
2.1313-
4,914B-
1.1973+
3.8S9B-

2,0097-
4,1004+
1.30'iV+
8,2318-
1.0372+
4.2887-
2.0778 +
l.saun

4
7
S

'Jt
2
A
A
1
4
3
4
3
2
O
3
A
3
A
S
5
2
2
2
4
1
S
O
S
A
2
4
5
O
4
4
3
S
2
1
2
2
4
\
2
O
2
2
1
1
2
O

YAYOI
(AROONNE)

1.0000-
2.0000+
1.3877+

5.9875-
A.7198-
9.0789-
4 .4317-
3.8484-
9.7495-
2 ,3772-
4.8320-
1.59A9-
3.9128-
9.155O-
4.2OBO-
1.2628-
1.2808-
2.20B9-
1.BS90-
2 .2546-
A.3853+
A.2447+
4.4850-
A.32B0-
2.1834-
2 .1082-
7.9454-
9 .8072-
4.A35A-
5.BA8B-
1.5497-
1.0901-
1.3414-
3.4394-
3.2234-
1.9984-
1.2230-
1.O5O9-
S. OBVO-
1.1324-
1.5482-
1.0987-
1.2029—
4.5529-
1.3342-
1.2A03+
1.8711-
9.4809-
1.0200+
t.7224+
V.B590

4
7
A

1
1
A
A
A
A
3
4
2
2
3
3
5
2
A
4
4
2
2
2
A
3
4
3
S
A
2
3
4
2
4
4
2
4
1
1
1
1
3
I
2
1
O
1
2
O
O
1

MEACRP
(KARLBRUIE)

1 .4663 -
1.05001-
4.32231

1.0775+
2.4701+
O.O +
O.O +
1.A0A4-
1.16BA-
4.0361-
5.2839-
3.3082-
7.BA40-
4.3287-
1.0551-
0.0 +
2.6630-
O.O +
2.1O57-
2.O4B3-
2.4957+
2.SlBO+
8.9323-
B.AS78-
1.1490-
0.0 +
3.A950-
1.1592-
O.O +
1.18A4-
2.2917-
O.O +
7.205S-
4.AA28-
4.4OB8-
3.9661-
0.0 +
2.7A0B-
1.5944-
2.7A19-
4.0871-
2.4795-
A,2424—
1.O2S6-
3.A7A.1-
1.8911+
4.3207-
3.3498-
3.3176-
1 . 79881
2.0374-

- -

2
7
5

O
O
O
O
3
4
4
S
3
3
2
3
O
3
O
5
B
2
2
3
S
2
O
2

O
2
4
O
2
5
7
3
O
2
1
2
1
S
j

1
O
2
1
1
O
1



VIII. Comparison
to

Expérimental
Measurements

This section presents comparisons between 23^Cf and 2 3 5H
experimentally measured spectra averages and the calculated spectra
averages presented in the preceding section. These results are presented
in a Cornât similar to chat of the preceding section, vith one line for
each reaction in the IBOF-SZ library and where available the comparisons
to experimental values. The numbers in parentheses following the
experimental values refer to the following references:

[11 DEZSOB, Z., and CSIKAI, J., Proc. Kiev Conf. on Neutron Phys.,
(1977) 32.

[2] MAMMRART, W., Private Communication, P.T.B., Braunschweig, (1980).

[3] KOBAYASRI, K., and KIMDBA, I., NEANDC(J)61, (1979) 81.

[4] KOBAYASHI, K., and KIMOBA, I., INEAHDC(J)«7, (l«»80) 42-43.

[5] WIMKLER, 6., et al., Mue. S d . and Eng. 78, (1981) 415.

[6] DEZSOE, "?., and CSIKAI, J., Proc. VIIth Symposium on Interactions
of Fast Neutrons, Gaussig, (1977).



COMfAfCISOM OF EXPERiMEMTIAU-V HEA8URED AMi) CALCULATE» CF-252 ANP U-235 FISSIUN 8ItC.RA MUEKAUEB

ISOTOPE

3-LI- A
S-E - 10
»-F - 19
U-HA- 23
H-NA- 23
12-HG- 24
13-AL- 27
13-AL- 27
IS-P - 31
IA-S - 32
21-8C- 45
22-TI- 4*
22-TI- 47
22-TI- 47
22-TI- 48
22-TI- 4B
2S-HN- 55
2A-FE- O
2A-FE- O
2A-FE- B4
2AHTE- 5*
2A-FE- SB
27-C0- 59
27-CO- 59
27-CO- 39
28-NI- SB
SS-MI- 53
2B-NI- AO
29-CU- A3
29-CM- A3
29-CU- A3
29-CU- AS
30-ZM- A4
40-ZR- 90
41-NB- 93
4S-RM-IOJt
49-IN-11S
49-IH-118
S3-I -127
79-AU-197
90-TM-232
9O-TH-232
92-U -2."»
92-U -23B
92-U -238
93-MP-23?
94-PU-239
93-AK-241

HAT

A424
A42H
920
»120
A311
1220
A313
A313
1520
A439
A42A
A427
A42B
A42O
A429
<S429
A32S
BOOO
8001
A43O
A431
A432
«327
A327
A327
A433
A433
A434
2920
A43S
A435
A43A
3O2O
4020
4120
4S2O
A437
A437
A43B
A379
A39O
A390
A39S
A398
A398
A337
A399
1009

CROUPS

420
A20
70
51
A20
131
1A2
148
IAS
172
A20
1A4
74
A20
A4
148
7A
A20
«2O
A^O
ISl
A20
74

A20
125
5A
A2O
IBS
A8
A20
1A3
QO
171
59
209
2tS
193
A20
OB
A2O
410
ASO
A20
A20
A20
A20
A2O
ASO

THRESHOLD
(EV)

1.000-
1.000-
1.100+
1.290*
1.000-
4.900+
i.eoo+
3.2O0+
1.600+
9.200+
ItOOO-
l.AOO*
l.OAO+
1.000-
1.1AO+
3.200«
1.040+
1.000-
I1OOO-
1.000-
2.900*
1.000-
1.060*
1.000-
S. 500*
1.340+
I1OOO-
2.S0O+
1.120».
1.000-
!•700+
1.000+
9 .AOO*
1*210+
1.350+
1.000+
3.200+
l.OOO-
9.200+
1.000-
B.OOO+
1.000-
1.000-
1.000-
1.000-
1.000-
1.000-
1.000-

4
4
7
7
4
A
A
A
A
a
«A
7
4
7
A
7
4
4
4
A
4
7
4
A
7
4
A
7
4
A
7
S
7
S
S
8
4
A
4
O
4
4
4
4
4
4
4

REACTION

HELIUH PRODUCTION
HELlUH PRODUCTION
<N.2N>
(N.2N)
<N.OAHHA>
<N,P>
(N.P)
(HtALPHAt
<N.P>
£N.f>>
<H.OAHHA>
(N.P)
(N.N'P)
(H,P>
(N.N'P)
(N.P)
(N.2N)
MHAOE (ABTH)
DAHAOE <EMR>
JN.P)
(H.p)
(H.OAHHA)
<N,2N>
(N.OAHHA)
(HtALPHA)
(N.2N)
<N.P>
(N.P)
(N.2N)
(N.OAHMA)
(NtMPtIA)
<N,2N>
(HtP)
<N,2N>
(HtN' > FIRST LCVEi.
(HtHM FIRBT LEVEL
(N1N*) FIK6T LEVEL
(MiOAHHA)
(Ni2N>
(NtQAHHA)
FIBQION
(N.OAMHA)
FI88Ï0N
FISatOH
(NtQAHHA)
FIBBIOH
FIBBION
FISSION

EXPERIHENTIAL EXPERIMENTAL COHPARZBON TO CALCULATIONB

CF-252

VALUES

FIBB U-23S FI8S

(HUl.IMRNB)<HIli.IBARNS> I

O.OlOfl

O. 335
1.918
4.Béa
1.O14

71.78

14.11

19 .2A

O.38

BA.SS
1.459

A.97
O.218A

HS.4
O.3

O. 709

40.14
0.2A7

197.9
125.7

7A.Q3
R4.7

1204
319.1

1339
1798

I C O

OJ
<2>
(2>
<2>

<2>

<2>

(2)

<1)

(2)
<2)

<1)
(X)

(2)

(1)

<S>

(2)
<1>

(2)
(S)

(3)
(A)

(3)
<2»

<2)
<2>

33.S C3>

0.202 (4)

0.227 <4>

0.003A(4)

1.04 (4)

ERROR (EVAL-EXP>/EVAL

CF-252 FISB
. (HBB)

If^tR-CENT) (PER-CENT)

IS

4
4.9
3.SS
2

4.5

2.2

2.12

S
S

2.12
2..3A

S
7.41
7
1.A7

V

2

2.4A
' 9

2.1V
2.VA

2.27
17

1.Al
' 2.0B

2.14
1.83

+30

-24
+11
+S
+4

+A

-5

«20

•7

+2
-3

-IA
+1

-1.4

-SA

+A

-2
•-3S

••V
-4

-1
•••Q

+3
••2

+i
+0.3

U-23S FIBB
(NBB)

(PER-CENT)

-22

-0.2

-24

-2A

+12

U-23S FIt)S
(EKOF/*-W)

(PER-CENT)

-17

-0.4

-23

-32

«14



IX. Flots
of

Cross Sections

In this section plots arc presented *n the order In which they
appear in the ENDF/B format; that is they are in MAT number, as opposed
to Xk, order» The MAT nuttber «sslgned to each material may be determined
by consulting section V in which there is a ZA ordered list of materials
with their associated MAT numbers*
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MRT 1120 CROSS SECTIONS 11-Nfl-23
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Mfll 1220 CROSS SECTIONS 12-MG-2H
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