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l. Introduction

The 1985 version of the International Reactor Dosimetry File (IRDF-85) is composed of two
different parts. The first part is made up of a collection of Dosimetry 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) form. Each of these two parts is in the ENDF/B-V format ¥ as a separate
computer file. The multigroup structure is the SAND-II group structure which normally his 620
groups extending up to 18 MeV. This structure has been extended to 640 groups by adding 20
groups each 100 KeV wide between 18 and 20 MeV.

1l. Dosimetry Cross Sections

The IRDF-85 Dosimetry cross section library contains the following data,

(1.) The entire ENDF/B-V Dosimetry Library (Mod. 2) as distributed by Brookhaven
National Laboratory . These data were converted to 640 group form at the Nuclear
Data Section.

(2.) The entire ENDF/B-V gas production file as distributed by Brookhaven National
Laboratory. These data were converted to 640 groups form at the Nuclear Data Section.

(3.) The reactions *°F(n, 2n) *Mg(n, p), **P(n, p), ®Cu(n, 2n), **zn(n, p), *°Zr(n, 2n) “Nb(n, n")
and ®Rh(n, n’), supplied by Vonach . This data was converted to the ENDF/B-V format, ©
which in turn was converted to 640 group form © at the Nuclear Data Section.

(4.) The reaction 2*Na(n, 2n) provided by Marcinkowski ) This data was converted to the
ENDF/B-V format © and then converted to 640 group format © at the Nuclear Data Section.

(5.) The reaction >**Am(n, f) as supplied by Patrick ®. This data was converted to the ENDF/B-
V format at Stuttgart © and then converted to 640 group form © at the Nuclear Data
Section.

(6.) ASTM and EUR standards displacement cross sections for Iron and ASTM standard damage
cross sections for Iron, Nickel and Chromium as provided by Zijp % in the form of 640
group cross sections. This data was converted to the ENDF/B-V format at the Nuclear Data
Section.



(7.) 58Ni and 59Ni cross section provided by F. Mann through W. Zijp @ These data were
converted to 640 group form at the Nuclear Data Section. With the exception of the
2 Am(n, ) *®Ni, *°Ni, and the displacement cross sections, all reactions have
accompanying uncertainty information. All of these data are presented in the standard
ENDF/B-V format ). However, since ENDF/B-V does not have an MT ® number
corresponding to displacement 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 displacement
= 801- EUR iron displacement.

See section V for a complete list of materials with dosimetry cross sections in the IRDF-
85 library and section VI for a complete list of reactions in IRDF-85. Spectra average
cross sections are presented in section VII, comparison to 252Cf and 235U
experimentally measured spectra averages are presented in section VIII and plots of all
Cross sections in section IX.

I11. Benchmark Spectra
The IRDF-85 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 (CFRMF), the 10 % Enriched Uranium Cylindrical
Critical Assembly (BIG-TEN) and the Coupled Thermal/Fast Uranium and Boron
Carbide Spherical Assembly (SIGMA-SIGMA) spectra, all of which were provided by
Eisenhauer “ in 620 group (SAND-11) form.

(2.)) The ORR and YAYOI spectra, which were provided by Greenwood ®? in 100 group form.

(3.) The Central Zone Flux of the NEACRP Benchmark Spectra provided by Goel ¥ in 208
group form.

All spectra are presented without uncertainty information.

All of these spectra were converted to the ENDF/B-V format 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 (1) format as section MF=3, MT=I 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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9-F - 199
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Z E1T A MAT SPECIFICATION ‘ LAB ’ DATE AUTHOR REFERENCE EBDF TAP
NO . NO.

|94—Pu—2399 6399 |Neutron (RP) + error files GE -FBRD OCT76 |E . KUJAWSKI ,L.STEWART(LASL) I j
a5-Am-241g| 1009 |Neutron cross sections only AERE 71J.E.LYNN,B.H.PATRICK ,M.G.SOWERBY+
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Mat.No: 5303
Date: DEC78

General Information
Resonance parameter data

Neutron cross sections

HALE , P.YDUNG

Descriptive data and Dictionary
Resonance information

Total hydrogen production
Total deuter ium product ion
Total tritium production
Total 4He product ion

-2.72730+
-1.50000+
4.78380+
4.78380+

Mat.No: 6424
Date: DEC78
Ref:

General Information
Resonance parameter data

Neutron cross sections

Lab: LASL

Author: L.STEWART, G.
Card fimages: 662
Lab: LASL

Author: L.STEWART, G.

Card images: 316

Data covariance matrices for neutron X-sections

HALE ., P.YDUNG

Descriptive data and Dictionary
Resonance information
Tatal 4He product ion

Tatal 4He production

4.78B3B0+ 6
4.7838B0+ 6

Mat .No: 5397
Date: DECB1
Ref:

General Information
Resonance parameter data

Neutron cross sect ions

Lab: L ANL
Author: P.G.YOUNG
Card images: 479

Data covariance matrices for neutron X-sections

Descriptive data and Dictionary
Resonance information

Jotal hydrogen production
Total deuter ium product ion
Tatal tritium production
Total 4He production

Total hydrogen production
Total deuter ium product ion
Total tritium production
Total 4He product ion

—-1.09490+
-7.75320+
-2.46670+
-2.46670+

-1.09490+
-7.75320+
-2.46670+
-2.46670+

N~ OOd-l
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Mat.No: 5304
Date: 0CT76

General Information
Resonance parameter data

Neutron cross sections

Lab: LLL
Author: HOWERTON,
Card images: 261

PERKINS

Descriptive data and Dictionary
Resonance information

Total hydrogen production
Total deuter ium production
Total tritium production
Total 4He product ion

-1.28300+
-1.46600+
-1.04400+
-6.00000+

Mat.No: 5305
Date: JANT79
Ref:

General Information
Resonance parameter data

Neutron cross sections

Date: JANTA
Ref:

General Information
Resonance parameter data

Neutron cross sections

Lab: LASL
Author: L.STEWART,
Card images: 604
Lab: L

G.HALE, P.YOUNG

Descriptive data and Dictionary
Resonance information
Total hydrogen product ion

Total deuter ium production
Total 4He production

ASL
Author: L.STEWART, G.HALE, P.YOUNG

Card images: 342

Data covariance matrices for neutron X-sections

Descriptive data and Dictionary
Resonance information
Total 4He product ion

Total 4He production

2.26700+
-4.36100+
2.79000+

2.79000+ 6
2.79000+ 6
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5-8 - 11g |Mat.No: 5160 Lab: GE -BNL
Date: SEPTI Author: C.COWAN
Ref: Card images: 131
File Type Reaction Type Q-vValue

General Information Descriptive data and Dictionary

Resonance parameter data Resonance information

Neutron cross sections Total hydrogen product ion -1.07200+ 7
Total tritium production -9.52700+ 6
Tatal 4He product jon -6.59600+ &
6-C - 0g |Mat.No: 5306 Lab: ORNL
Date: NOVTS Author: C. Y. FU
Ref: Card images: 99
File Type React ion Type Q-value

General Information Descriptive data and Dictionary

Resonance parameter data Resonance information

Neutron cross sections Total hydrogen production =1.25880+ 7
Total 4He production -5.69500+ 6
T-N - 14g |[Mat.No: 5275 Lab: LASL B )
Date: JULT3 Author: P.YOUNG, D.FOSTER, JR., G.HALE
Ref: LA-4725 (1972) Card images: 384
File Type Reaction Type 0-Value

General Information Descriptive data and Dictionary

Resonance parameter data Resonance information

6.26400+ 5
-1.57300+ 5

Neutron cross sections Total hydrogen production

Total 4He product ion

9-F - 19g [Mat.No: 920 Lab: JAUSTRK
Date: 79 Author: S.TAGESEN,H.VONACH.B.STROHMAIER
Ref FIN.REP.ON RC, 80 Card images: 123
File Type React ion Type Q-Value

General Information
Neutron cross sections

Data covariance matrices for neutron X-sections

Descript ive data and Dictionary
direct (n,2n) cross section

direct (n,2n) cross section

=1.04270+ 7

=1.04270+
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9-F - 19g |Mat.No: 5309 Lab: ORNL
Date: DECBO0 Author: LARSON.HETRICK.AND FU
Ref: Card images: 155
Fila Type Reaction Type Q-value

General Information Descriptive data and Dictionary

Resonance parameter data Resonance information

Neutron cross sections Total hydrogen product ion -4.03600+ B
Total 4He production -1.52300+ 6
11-Na- 23g [Mat.No: 1120 Lab: 3POLIBJ
Date: FEB79 Author : ADAMSKI, HERMAN AND MARCINKOWSKI
Ref: ,INR-1809.9.79 Card images: Q99
File Type React fon Type Q-vValue

General Information Descriptive data and Dictionary

Neutron cross sections direct (n.2n) cross section -1.24100+ 7
Data covariance matrices for neutron X-sections direct (n,2n) cross section =1.24100+ 7
11-Na- 23g [Mat.No: 6311 Lab: ORNL
Date: DECT7 Author: D.C.LARSON
Ref: Card images: 3es
File Type React ion Type Q-vValue

General Information Descriptive data and Dictionary

Resonance parameter data Resonance information
Neutron cross sections (n,g) radiative capture cross section 6.96150+ 6

Data covariance matrices for resonance parameters Resonance information

Data covariance matrices for neutron X-sections (n,g) radiative capture cross section 6.96150+ 6
12-Mg- 24g [Mat.No: 1220 Lab: JAUS IRK
Date: 79 Author: S.TAGESEN,H.VONACH,B.STROHMAIER
Ref: B,PH-DAT,13-1,79 Card images: 298
File Type Reaction Type Q-Value

General InfFormation
Neutron cross sections

Data covariance matrices For neutron X-sections

Descriptive data and Dictionary
{n,p) cross section

{n.p) cross section

-4.73100+ 6
-4.73100+ 6




€T

13-A1- 27g

Date: DEC73

General Information
Resonance parameter data

Neutron cross sections

-1.82780+
-3.13160+

EC73
Ref: LA-4726 (1973).

File Type
General Information
Resonance parameter data

Neutron cross sections

Lab: LASL

Author: P.G. YOUNG, D.G. FOSTER, JR.

Card images: 243

Reaction Type

Descriptive data and Dictionary
Resonance information
Total hydrogen production
Total 4He production

Lab: LASL

Author: P.G. YOUNG, D.G. FOSTER, JR.

Card images: 239

Data covariance matrices for neutron X-sections

Reaction Type
Descriptive data and Dictionary
Resonance information

(n.n; cross section
(n,a) cross section

En.p cross section
n,a) cross section

-1.82780+
-3.13160+

-1.82780+
-3.13160+

Mat.No: 5314
Date: MAY8B0
Ref:

General Information
Resonance parameter data

Neutron cross sections

: ORNL
Author: D.C.LARSON AND D.M.HETRICK

Card

images: 188

Descriptive data and Dictionary
Resonance information

Total hydrogen production
Total 4He product ion

—~2.89900+
-3.30000+
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Mat .No: 1520 Lab JAUS IRK

Date: 7 Author: S.TAGESEN.H

Ref: FIN.REP.ON RC,BO Card images: 221
File Type

General Information

Neutron cross sectlions

Data covariance matrices For neutron X-sections

Mat .No: 6439 Lab: B

Date: APR79 Authar : DIVADEENAM

Raf: Card imapges: 135
File Type

General Information

Resonance parameter data
Neutron cross sections

Data covariance matrices for neutron X-sections

Mat .No: 6426 Lab: BNL

Date: JULT9 Author :

Ref: Card images:
File Type

General Information

Resonance parameter data
Neutron cross sections

Data covariance matrices fFor neutron X-sections

Mat.No: 5322 Lab: BURANLLLL
Date AUGTT7
Ref ANL /NDM-28,1977 Card images:

General Information
Resonance parameter data

Neutron cross sections

.VONACH,B.STROHMAIER

Descriptive data and Dictionary
(n.p) cross section

{n.p) cross section

Descriptive data and Dictionary
Resonance informat ion
(n,p) cross section

{n,p) cross section

MAGURND AND MUGHABGHAB
492

Reaction Type
Descriptive data and Dictionary
Resonance information
(n.g) radiative capture cross section

(n.g) radiative capture cross section

Author : C.PHILIgéf.SMITH.R.HOWERTGN

Descriptive data and Dictionary
Resonance informat fon

Total hydrogen production
Total 4He production

-7.07000+ 5
=-7.07000+ 5

-9.27500+
-9.27500+




qT

22-Ti= 46g |Mat.No: 6427 Lab: ANL
Date: JANT7 Author: C.PHILIS
Ref: Card images: 1

General Information
Resonance parameter data
Neutron cross sections

Data covariance matrices for neutron X-sections

Descriptive data and Dictionary
Resonance information
(n,p) cross section

(n,p) cross section

-1.58490+ 6
-1.58490+ 6

22-Ti- 47g |[Mat.No: 6428 Lab: ANL
Date: JANTT Author: C.PHILIS,0.BERSILLON,D.SMITH,ETC
Ref: Card images: 176
File Type Reaction Type Q-Value

General Information Descriptive data and Dictionary

Resonance parameter data Resonance information

Neutron cross sections }n.n‘p) cross section -1.04600+ 7
n,p) cross section 3.18710+ 5

Data covariance matrices for neutron X-sections }n.n‘p) cross section -1.04600+ 7
n.p) cross section 3.18710+ 5

22-Ti- 4Bg |[Mat.No: 6429 Lab: ANL
Date: JANTT Author: C.PHILIS,0.BERSILLON,D.SMITH ETC.
Ref: Card images: 162
File Type Reaction Type Q-Value

General Information Descriptive data and Dictionary

Resonance parameter data Resonance information

Neutron cross sections }n.n’p) cross section -1.14460+ 7
n,p) cross section -3.20800+ 6

Data covariance matrices for neutron X-sections fn,n'p) cross section -1.14460+ 7
n,p) cross section ~-3.20800+ 6
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25-Mn- 559

Mat.No: 5323
Date: JANT7
Ref: ANL/NDM-24 ,1977

General Information
Resonance parameter data

Meutron cross sections

Mat.No: 5324.
Date: DEC77
Ref:

General Information
Resonance parameter data

Neutron cross sections

Mat .No: 8002
Date:
Ref RIVATE COMM.
File Type

General Information

Neutron cross sections

Lab: ANLLLLHEDL

Author : A.SMITH;ég.HDWERTUN,F.MANN.

Card images:

Card images: 318

Lab: PETTEN
Author: W.J.ZIJP
Card images: 137

General Information
Resonance parameter data

Neutron cross sections

Lab: BNL

Descriptive data and Dictionary
Resonance information

Total hydrogen product ion
Total 4He product fon

Descriptive data and Dictionary
Resonance 1nformation

Total hydrogen product ion

Total deuterium product ion
Total tritium production

Total 3He production
Total 4He production

Descriptive data and Dictionary
Damage (AS5TM)

Author: 5.F. MUGHABGHAB

Card images: 176

Descriptive data and Dictionary
Resonance informat ion

Total hydrogen production
Total 4dHe product ion

-2.56600+
-7.36420+
-9.96500+
-8.62810+

1.79400+




25-Mn- 55g [Mat.No: 6325
Date: MAR77

General Information
Resonance parameter data

Neutron cross sections

Lab: BNL
Author: S.F. MUGHABGHAB
Card images:

Descriptive data and Dictionary
Resonance infaormation

direct (n,2n) cross section

=1.02250+

Data covariance matrices for neutron X-sections direct (n,2n) cross section -1.02250+
26-Fe- 0g |Mat.No: 5326 Lab: ORNL
Date: NOV79 Author: C. Y. FU
Ref: Card images: 159
File Type Reaction Type Q-Value

General Information Descriptive data and Dictionary

Resonance parameter data Resonance information

LT

Neutron cross sections

26-Fe- 0g |Mat.No: 8000
Date:

General Information

Neutron cross sections

General Information

Neutron cross sections

Total hydrogen production
Total 4He production

Lab: PETTEN
Author: W.L.ZTJP
Card images: 239
React ion Type
Descriptive data and Dictionary
Damage (ASTM)
Lab: PETTEN

Author: W.L.ZIJP
Card images: 239

Descriptive data and Dictionary

Damage (EUR)

8.90000+
8.48400+
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26-Fe-

26-Fe-

26-Fe-

54g

58g

Mat.No: 6430
Date: JUNT9

General Information
Resonance parameter data
Neutron cross sections

Data covariance matrices for
Mat .No: 6431

Date: JuL78
Ref:

General Information
Resonance parameter data
Neutron cross sections

Data covariance matrices for

Mat.No: 6432
Date: JUNT79
Ref :

General Information
Resonance parameter data
Neutron cross sections

Data covariance matrices for

Data covariance matrices for

Lab: HEDL
Author: R.SCHENTER F.
Card images: 147

neutron X-sections

Lab: ORNL
Author: C.Y.FU
Card images: 154

neutron X-sections

Lab: HEDL
Author: R.SCHENTER F.
Card images: 372

resonance parameters

neutron X-sections

Descriptive data and Dictionary
Resonance informat ion
(n,p) cross section

(n.p) cross section

Descriptive data and Dictionary
Resonance information
(n,p) cross section

(n,p) cross section

Descriptive data and Dictionary
Resonance information

(n,g) radiative capture cross section
Resonance information

(n,g) radiative capture cross section

8.53000+
8.53000+

-2.91300+

-2.91300+ 6

6.58660+

6.58660+
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27-Co- 59g |Mat.No: 5327 Lab: BNL
Date: JUNT7 Author : S.MUGHABGHAR
Ref: Card images: 191
File Type Reaction Type Q-Value
General Information Descriptive data and Dictionary
Resonance parameter data Resonance information
Neutron cross sections Total hydrogen production -7.83000+ 5
Total 4He production 3.17800+ 5
27-Co- 59g [Mat.No: 6327 Lab: BNL
Date: JUNT7 Author: S.MUGHABGHAB
Ref : Card images: 634
File Type React ion Type Q-Value
General Information Descriptive data and Dictionary
Resonance parameter data Resonance information
Neutron cross sections direct (n,2n) cross section -1.04610+ 7
§n.g; radiative capture cross section 7.49000+ 6
n,a) cross section 3.17800+ 5
Data covariance matrices for neutron X-sections direct (n,2n) cross section -1.04610+ 7
§n.g radiative capture cross section 7.49000+ 6
n,a) cross section 3.17800+ 5
28-Ni- 0g [Mat.No: 5328 Lab: BNL (NNDC)
Date: MART77 Author: M.DIVADEENAM
Ref: Card images: 429
File Type React ion Type Q-Vaiue
General Information Descriptive data and Dictionary
Resonance parameter data Resonance information
Neutron cross sections Total hydrogen production 3.94700+ 5
Total deuter ium product ion -5.95260+ 6
Total 4He production 3.57490+ 6
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General Information

Neutron cross sections

Reaction Type

Descriptive data and Dictionary
Damage (ASTM)

28-Ni- 58g

28-Ni- 5Bg

28-Ni- 599

Lab: PETTEN
Author: W.J.ZT1JP
Card 1images: 137
Lab: BHL

Author: M.DIVADEENAM
Card images: 221

General Information
Resonance parameter data

Neutron cross sections

Data covariance matrices for neutron X-sections

Mat .No: 7288
Date: MAYTE
Ref:

Lab: BNL
Author: DIVADEENAM
Card images: 307

Descriptive data and Dictionary
Resonance information

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

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

General Informat fon
Resonance parameter data

Neutron cross sections

Mat.No: 2859
Date:
Ref:

General Information
Resonance parameter data

Neutron cross sections

Lab: HEDL
Author: F.M.MANN
Card images: 683

Descriptive data and Dictionary
Resonance information

direct (n,2n) cross section
(n.o) radiative capture cross section

Descriptive data and Dictionary
Resonance informat ion

n.p) cross section

an.gi radiative capture cross section
n,a) cross section

-1.22030+ 7




28-Ni- 60g [Mat.No: 6434 Lab: BNL
Date: MAR77 Author: M.DIVADEENAM
Ref: Card images: 120
File Type Reaction Type Q-Value
General Information Descriptive data and Dictionary
Resonance parameter data Resonance information
Neutron cross sections (n.p) cross section -2.04110+ 6
Data covariance matrices for neutron X-sections (n,p) cross section -2.04110+ &
29-Cu- 0g [Mat.No: 5329 Lab: ORNL
Date: NOV79 Author: C. Y. FU
Ref: Card images: 461
File Type Reaction Type Q-Value

T¢

General Information
Resonance parameter data

Neutron cross sections

Descriptive data and Dictionary
Resonance information

Total hydrogen production

Total 4He production 1.69300+
29-Cu- 63g |Mat.No: 2920 Lab: 3AUSIRK

Date: 79 Author: S.TAGESEN,H.VONACH,B.STROHMAIER
Ref: B,PH-DAT,13-1,79 Card images: 178

File Type Reaction Type Q-Value
General Information Descriptive data and Dictionary
Neutron cross sections direct (n,2n) cross section -1.08500+ 7
Data covariance matrices for neutron X-sections direct (n.,2n) cross section -1.08500+
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29-Cu- 63g |Mat.No: 6435 Lab: ORNL

Date: JUL78 Author: C.Y.FU
Ref: Card images: 548
File Type React ion Type Q-Value
General Information Descriptive data and Dictionary
Resonance parameter data Resonance informat ion
Neutron cross sections (n,g) radiative capture cross section 7.91590+ 6
(n,a) cross section 1.71490+ 6
Data covariance matrices for resonance parameters Resonance information
Data covariance matrices for neutron X-sections }n.g) radiative capture cross section 7.91590+ 6
n.a) cross section 1.71490+ 6
29-Cu—- 65g [Mat.No: 6436 Lab: ORNL
Date: JUL78 Author: C.Y.FU
Ref: Card images: 125
File Type Reaction Type Q-Value

General Information Descriptive data and Dictionary

Resonance parameter data Resonance information
-9.91000+ 6

-9.91000+ 6

Neutron cross sections direct (n,2n) cross section

Data covariance matrices for neutron X-sections direct (n,2n) cross section

30-Zn- 64g |Mat.No: 3020 Lab: 3AUSIRK
Date: 79 Author: S.TAGESEN,H.VONACH,B.STROHMATER
Ref B,PH-DAT,13-1,79 Card images: 276
File Type Reaction Type Q-vValue

General Information
Neutron cross sections

Data covariance matrices for

neutron X-sections

Descriptive data and Dictionary
(n,p) cross section

(n.p) cross section

-2.06700+

-2.06700+ 6
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A40-Zr- 90g [Mat.No: 4020 Lab: 3AUSIRK
Date: 79 Author: S.TAGESEN,H.VONACH,B.STROHMAIER
Ref: B,PH-DAT,13-1,79 Card images: 182
File Type Reaction Type R-Value
General Information Descriptive data and Dictionary
Neutron cross sections direct (n,2n) cross section -1.19900+ 7
Data covariance matrices for neutron X-sections direct (n,2n) cross section -1.19900+ 7
41-Nb- 93g |Mat.No: 4120 Lab: 3AUSIRK
Date: 79 Author: S.TAGESEN,H.VONACH,B.STROHMAIER
Ref: FIN.REP.ON RC, 80 Card images: 268
File Type Reaction Type Q-Value
General Information Descriptive data and Dictionary
Neutron cross sections 3.04000+ 4 Ev (n,n’) Level -3.04000+ 4
Data covariance matrices for neutron X-sections 3.04000+ 4 Ev (n,n’") Level ' -3.04000+ 4
45-Rh-103g |[Mat.No: 4520 Lab: 3AUSIRK
Date: 79 Author: S.TAGESEN,H.VONACH,B.STROHMAIER
Ref: FIN.REP.ON RC,80 Card images: 233
File Type Reaction Type Q-Value
General Information Descriptive data and Dictionary
Neutron cross sections 3.97500+ 4 Ev (n,n’) Level -3.97500+ 4
Data covariance matrices for neutron X-sections 3.97500+ 4 Ev (n,n") Level -3.97500+ 4




144

49-In-115g |Mat.No: 6437 Lab: HEDL /ANL
Date: JANTS8 Author: F.SCHMITTROTH/D.L .SMITH
Ref: Card images: 560
File Type Reaction Type Q-Value
General Informat ion Descriptive data and Dictionary
Resonance parameter data ' Resonance informat ion
Neutron cross sections 3.36000+ 5 Ev (n,n’) Level -3.36000+ 5
(n,g) radiative capture cross section 6.59800+ 6
Multiplicities for prod. of radioactive nucs. (n,g) radiative capture cross section 6.59800+ 6
Data covariance matrices for neutron X-sections 3.36000+ 5 Ev (n,n’) Level -3.36000+ 5
(n,g) radiative capture cross section 6.59800+ 6
53-1 -127g |Mat.No: 6438 Lab: STANFORD
Date: AUGT72 Author: R.SHER
Ref: Card images: 91
File Type Reaction Type Q-Value
General Infarmation Descriptive data and Dictionary
Resonance parameter data ) Resonance information
Neutron cross sections direct (n,2n) cross section -9.15000+ 6
Data covariance matrices for neutron X-sections direct (n,2n) cross section -9.15000+ 6
79-Au-197g |Mat.No: 6379 Lab: BNL
Date: FEBT7 Author: S.F.MUGHABGHAB
Ref : *  Card images: 586
File Type Reaction Type Q-Value
General Information Descriptive data and Dictionary
Resonance parameter data Resonance information
Neutron cross sections (n,g) radiative capture cross section 6.51270+ 6
Data covariance matrices for neutron X-sections (n,g) radiative capture cross section 6.51270+ 6
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90-Th-232g |Mat.No: 6390 Lab: BNL
Date: DEC77 Author : BHAT,SMITH,LEONARD,DESAUSSUREETAL
Ref: Card images: 1116
File Type Reaction Type Q-Value
General Information Descriptive data and Dictionary
Resonance parameter data Resonance information
Neutron cross sections Total fission cross section(sum of MT=19t021,38) 1.88470+ 8
(n,0) radiative capture cross section 4.78640+ 6
Data covariance matrices for neutron X-sections Total fission cross section(sum of MT=19t021,38) 1.88470+ 8
(n,ag) radiative capture cross section 4.78640+ 6
92-U -235g |[Mat.No: 6395 Lab: BNL
Date: APRTT Author: M.R.BHAT
Ref: Card images: 1367
File Type Reaction Type Q-Value
General Information Descriptive data and Dictionary
Resonance parameter data Resonance information
Neutron cross sections Total fission cross section(sum of MT=19t021,38) 1.83720+ 8
Data covariance matrices for neutron X-sections Total fission cross section(sum of MT=19t021,38) 1.93720+ 8
92-U -238g |Mat.No: 6398 Lab: ANL +
Date: JUNT77 Author: E.PENNINGTON,A.SMITH . W.POENITZ
Ref: ANL /NDM-32 Card images: 1260
File Type Reaction Type Q-Value
General Information Descriptive data and Dictionary
Resonance parameter data Resonance information
Neutron cross sections Total fission cross section(sum of MT=19t021,38) 1.98060+ 8
(n,g) radiative capture cross section 4.80440+ 6
Data covariance matrices for neutron X-sections Total fission cross section(sum of MT=18t021,38) 1.98060+ 8
(n.g) radiative capture cross section 4.80440+ 6
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T 93-Np-237g |Mat.No: 6337 Lab:  HEDL.SRL.*+
Date: APR78 Author : MANN,BENJAMIN,SMITH,STEIN,REICH, +
Ref: HEDL TME 77-54 Card images: 1349
e File Type | Reaction Type | Q-value
General Information Descriptive data and Dictionary
Resanance parameter data Resonance information
Neutron cross sections Total Fission cross section(sum of MT=19t021,38) 1.96370+ 8
Data covariance matrices for resonance parameters Resonance information
Data covariance matrices for neutron X-sections Total fission cross section(sum of MT=19to21,38) 1.96370+ 8
" 94-Pu-239g |Mat.No: 6399 Lab:  GE-FBRO T
Date: 0CT76 Author: E.KUJAWSKI,L.STEWART(LASL)
Ref: Card images: 973 -
. Fite Type | Reaction Type | 0-value
General Information Descriptive data and Dictionary
Resonance parameter data Resonance information
Neutron cross sections Total fission cross section(sum of MT=19t021,38) 1.99920+
Data covariance matrices for neutron X-sections Total fission cross section(sum of MT=19t021,38) 1.99920+
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95-Am-241g |Mat .No: 1009 Lab: AERE
Date: i Author: J.E.LYNN,B.H.PATRICK ,M.G.SOWERBY+
Ref: Card images: 246
File Type React ion Type Q-Vvalue
General Information Descriptive data and Dictionary
Resonance parameter data Resonance information
Neutron cross sect ions Total fission cross section(sum of MT=19t021,38) 2.02300+ 8




VII. Spectra Averaged
Cross Sections

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

28
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THTE RHAT TOHM

IS0 TINE

KREACTION DOSIMETRY FILE (IRDF-B2) CROS99 BECTIONS AND BFECTRA

HSPECTRUM —

T (EY) ——

Hal GROWCE THRESINLD REACTION
(E\)

I-LI- & 6424 &20

Sl - 100 424 420

?-F ~ 19
11-Na- 23

%20 0

1120 51

11-Hh- 23 6311 420
12-MG- 29 1220 131
13- nlL— 27 6313 1462
13-Al- 27 46313 148
15-F - 31 1520 145
14-6 — 32 643Y |
21-6B0- A% A424 420
22-TI- 46 6427 144

22-11- 47+ s428 74
22-T1- 47 4428 420
22-T1- 40  &42y 64
22-T1- 48 6429 148
AhN-MN- 8% 6325 74

24-FE- 0 8060 420
24-FE- 0 6001 420

24-FE- 54 4430 4620
26-FIE- 54 4431 151
24-FE~- U8 4432 420
2700 Oy 6327 T4

27-CO0- 59 6327 4620
27-CO- 59 4327 1245
28-NI- S0 6433 Sé
28-Nl1- LB 64433 420
28-NI- &0 6934 155
29-CU- 43 2920 48
2-LU- &3 £435 4620
29-Cl- 63 4435 143

29-CU- &5 6434 ao
J0-IH- &4 3020 17
A0-2R- Y0 4020 57

A1-Hi- 23 4120 209
AS-RI-103 4520 215
A7 -IN-115 4437 193
AP-IN-115  &437 &20
G3-1 -127 &30 ba
VRA-197 s &20
PO-1T-232 &350 410
FO-TH-232  £3%0 &H20
P2-U -23% 395 G20
P20 -230 4394 20
A0 238 430 &40
PIAF-247 63307 &2
PA-FU-24y  £399 &20
FU-AM-2491  100% 420

Tmsse e e e - OF-252 FIGB L-235 FIBS U-235 FI88 IBNF CFRHr
{NBPd)» (Mg ) CENIY /D-V) (NBB) ARSI}
HUHBPER OF OROUPO-— oo e ee &20 &20 420 420 459
SFECTRUM ENEROY RAMOE IS5 FROM-— 1L.0000- 4 1.0000- 4 1.0000- 4 1,0000- 4 4.0000-
e e e e LAODO+ 71,8000+ 7 1.0000+« 7 1.8000+ 7 1,8000+
GPECTRWE AVERAMIED EHERGY (EFU)—— 2.1194% 4 1.9771+ & 2.0313+ & 1,00714 &  T.A13%5+
RFECTRIM AVERAIES
(HARND )
IHLTUH PRODOCT TON 4.6460- 1 4,6500- 1 ASAS2- 1 2.9777- 1| 97,1544
HELTUH PRODICTION A4.ARR6~ 1 A4.9924- 1 4.9060- 1 1.7054+ O 1,8752+
20 LB712- 5 6,6399- & 6.,4621- & 1.0171- 6 2,0700-
(M, 2H) AAB2E- 4 2.4549- & 2.3020- & 4.4DA5- 7  9.785%5-
(N, GakMA) 2.7116- 4 2,8170- A 22,7490~ 4 1.,9173- 3 1.5003-
tH,P) 241575~ 3 1,4535- 3 1.5073- 3 4.0756— 4 3,4436-
{HF) $.1382- 3 4,1215- 3 4,.2624- 3 1.2439- 39,4207
(N, ALPTIAY 1,0580- 3 6,9337- 4 7.,1943- 4 1,9393- 4 1.7639-
(N, F)Y F.04637- 2 2,7397- 2 2,8540- 2 1,0137- 2 &.3510-
{HF) 75999 2 A.760%- 2 T.0494- 2 2,42%&- 2 1.5494-
(M, 0AHHAY B.2695- 3 B.6390- 3 5.4471- 3 2,7773- 2 2.4414-
CHy 1™y 1:.3449- 2 1.0812- 2 1,1173- 2 3.2432- 32,4574~
(M HYED) 2.0623- 6 8,4509- & B.1654- & 2,146 & 2,894
(N, F) 2,406%- 2 2.1509- 2 2,2458- 2 0.3019- 3 5,1317-
(M H'P) 43N0~ 4 01,3641 & 1.3000- & I, TA3IB- T 4,9173-
(NP} 4.0912- 4 2,7258- 4 2,0170- 4 T.46616- 5 4,8272-
(N, 21} 4. 4027 4 2.01464- 4 2,0114- 4 5.5346- 5 5,.6340-
DBANAGE (ABTH) A.P510+ 2 B.5415+ 2 8.740%+ 2 4,0778+ 2 3,849+
DAMAGE (EUR) B.66420 2 B.30246+ 2 B,494%5+ 2 4,08102+ 2 33,8181+
(N, F) 80,8255~ 2 7.7821- 2 0.1021- 2 2,7384- 2 1.7802-
(H.FP) 1,4144- 3 1.,0056- 3 1.,0354- 3 2.8%561- 4 2.4420-
O, DNHMAY 1,660% 3 1,7122- 3 1.4074- 3 7.1988- 3 6.8410-
(N, 2H> 40494~ 4 1.8292- 4 1.8179- 4 5.0212- § 65,1505
(1, BAHMAY 4.0278- 3 46.,2781- 3 4,1T38- 3 4.2951- 2 8.7271-
(M, ALFHIAY 2:1414~ 4 1.49083- 4 1. A9V5- 4 4.0713- 5 3.6282-
(H.2M) To2343- 6 2.0593- & 2.7202- 4 7.8093- 7 1.0%514
(H,P). 1.1301- 11,0080~ 1 1.0498- 1 3.6554- 2 2.3411-
(H,P) 3.,4422- 3 2.5%E2- 3 2,4077- 31 7.2544- 4 46,0329
(N, 2H) 1.9282- 4 B.2463- 5 00,0838 8§ 2.2594- 5 2.4400-
(H, OAMMN Y P.4494- 3 1.00746~ 2 9.84H2- 3 5,2479- 2 4,.84922-
(N, ALFHA) Vo613~ 4 5,4024- 4 6,5818- 4 1.,5467- 41,3103
(N, 2N £:4913- 4 " 3.06549- 4 3.0707- 4 8.,3981- 5 0.5312-
H.F) J.9234- 2 3,464~ 2 3,46120- 2 1,2139- 2 T7.9024-
H, 21 1L.2773- 4 A,0081- § V.4911- 4 2,1700- 5 2,750%-
(N,N") FIRGT LEVEL 1:.6140- 11,5524~ 1 1.,4016- 1 7.68708- 2 4,9375-
(H,H") FIRST | EVEL T1R16- 1 &BERS- 1 7,0505- 1 3,8757- 1 2,7947-
(N,H*)Y FIRST | EVE) 18192~ 11,7330~ 1 1.7925- 1 B8,4013- 2  4,9592-
(M, OAMMA)Y 1,2124- 1 1.24659- 1 1.74464- 1 2.8909- L 2.68222-
(H, 2H) 2,3109- 3 1.1842- 3 1.,213%- 3 J.24605- 4 33,2163~
(H, BAMHN ) TohI24- 2 B.0744- 2 7,8270- 2 A4.0347- 1 4.02646~
rission TB0sE~ 2 T.2399- 2 ¥,5038- 2 3.2503- 2 1.8616-
CH, GAliHA) B,9674~ 2 9.4219- 2 2,1950- 2 2,5743- 1 2,43%0-
F1SSTIN 1.235684+ 0 1.23400 0 1,2359+ 0 L.4141+ O 1.50044
F18g1oM F13508- 1 2,7464- L 3,0518- 1 1.3713- 17,7223
(P Gt 4:8339- 2 7.2060- 2 7.0251- 2 2,2703- 1 2.3404-
FISS1on L3520 0 1.3219+ 0 1.3448F 0 7.9257- 1  5.0541-
FISSTOM L7918 0 1,76855r 0 1.7910+ 0 1,8234+ 0 1.7872+
rissing 1,a264r 01,3019+ 0 1,4171¢ 0 7,6305- 1 4.9229-

1.000-
1,000~
141004
1.290¢
1,000
4,9200¢
1.800¢
3,200
1,500+
¥ 2008
1.000-
1,600+
1,060+
1000
L1604
3.200¢
1.090+
1,000~
1,000~
1. 000
2,900
1,000~
1,040
1.000 -
5,500
1.2404
1.000-
2,500+
1.120+
1000~
1. 7001
1,000
F 6004
1.210v
1,350
1. 00U
3,200
1,000
F+ 2000
1.000
5,000
L 000 -
1,000
L.uOu-
1.000
L.000
1000~
1000
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THTERMATIONAL REACTLON DUGHHETRY FILE (IRDF-B7) CROSS

HAL GROUPS HHIRESHOLD REACTION

NUMBER OF OROUPS- —-———
SPFECTRUN ENERGY RANGE IS5

SFECTRUM- -

T (EV) -~

SPECTRING AVERABED EMERGY (EW)-

LSOTOFE
LI~ A& 5424 &20
S5-B - 10 &425 420
F - 17 20 o
11-HA- 23 1120 51
11-HA- 23 4311 420
12-0G- 24 1220 131
13-Al~ 27 6314 18
1d-al - 27 &304 Lag
158 - 31 1520 1465
1t — 32 &43% 172
21860~ 4G 44246 &)
22-Tl- a4 &42¢ 144
A &428 74
A7 S&420 azo
4 SAL% &4
425 Lap
&E825 76
BOGO &l
BOGL A20
&30 420
431 151
2 L4352 &20
2900~ S9 6327 74
2 C0- b5y as2y &20
27-L0- Sy 6327 125
20-HI- S5B  4433 =1
2H-HI- H5H 4433 b2
20-NHI- &0 6434 158
2-LU- &3 29020 ad
G943 sa4Y8 H20
290l 63 4435 143
290U~ &5 &434s B8O
AO-ZN- &4 3020 171
A0-Lik- Yo 4020 oY
A1 -NI- 9?35 4120 20
AN-RH-103 4520 215
AF-IN-115 &437 193
A¥-TH-115 4437 &H20
Hd-1 <127 &438 ua
LA 21T S R L]
YO OTI-232 43550 410
PO-1H-232 &3%0 420
Ya-U 235 43%5 &H20
R TR 15 R 1 ¢ ] a0
R Ve {5 R 1 ) &H20
PA-HP =257 &3a7 4G
PA-FU-23Y  &3%Y L
PE-AM-2A0 160y &0

(EV)

1,000~

1. 000
1100+
127004
1,000~
447000
11300
3., 2000
15004
P20
10040 -
1.&000
10400
1. 000
1.1&0+
3,200
1,040
1.000 -
1.000-
1.000~
25004
1. OO0~
L. 060
1000~
D500
1,240
1,000~
2.500r
1,170
1. Q00 -
1o 700G
1,000
P &0

‘14210

1,450
10000
342008
1.000
G200
1« OiR)-
S 0O
Lo Oikd
1000 -
1000
1000
1o G-
1000
1o

a.b.ba..n.a-bc-I-E'-a-:.HI.",Ll-ulLﬂ-dn-.b-ub&-ub.b-d.bﬂ».b.l#dbqaubbu;\&bbhdq.ﬁ&;

SECTIONS AND BFECTRA

HEL TN FPRODUCTTON
HELIUM PRODCTION
CN 20D

(N, 2N

(N, BANMIA

(N, F)

(HL )

(H, ALFLIAY

(Hy Py

tHLF)

(H, GAMMA)

(H,F)

(H,H'F)

(H,F)

(N, N'F)

(H,F)

(H, 2N)

DAHAGE  (ASTH)
DAMAGE  (EUR)

CH D

(H, Py

CH, GAMHAY

(H, 24D

TH, DAHMAY

(M, ALFIHA )

CH, 2D

NP

(N, P)

(M, 21D

CH, GAHHA Y
CH,ALFHIADY

(N, 2ND

(HFPY

(N, R

(HyH* Y FIRST | EVEL
(HH' Y FIRST LEVE)
(HH* Y FIRST LEVEL
CH, GARMA Y

CH 21

CN Ak

(B8 £=153 (971

I, Gakn Y

FISSION

FLSST0H

G, GArA Y

F1s4T0M4

FIss1om

FISSTON

FROM-—

HEACTF

BIG-TEN S8I0OMA-SIGHA URR YAYOL

CLAGL ) CHH. Y CARGUNNE)  (ARGONNE ) (KARL BRULIE

35 429 100 100 200
10000+ 1 4.0000- 11,0000~ 4 1,0000- 4 1.4643
1.8000+ 7 1.5000+ 7 22,0000+ 7 22,0000+ 7 1,05004+
46,0221+ 5 T7.6139+ G 5.9429¢ 5 1.3077+ & 4,32234
BFECTRUM AVERAGES

(HARNS )

A.AMWE- 1 B.46418- 1 2.1130+« 2 5.9075- 1 1,07754
1,092%% 0 1.4810+ 0 B.6519¢ 2 &,7198- 1 2,4701+
1,8106~ & 1.1025 & 4,0871- & S.07689- & 0,0 i
7.30059- 7 2.2842- 7 2.2708- & 4,407 & 0.0 '
64660~ 4 1.11959- 3T 1.2061- 1 3.0484- 4 1.46064
2.46023- 4 3,2212- 4 35.,7045- 4 9.7495- 4 1.14B86-
AA4TEL- 4 B.7072- 4 1.0422- 3 2,3772- 34,0381~
L, 2752~ 4 1.53746- 4 1.760%- 4 4.8320- 4 5,288
14,3110~ 3 £,3249- 3 7.14464- 3 1.5749- 2 3.3082-
11,0564~ 2 1.5235- 2 1.774599- 2 3.,9128- 2 7.84640-
1.8844- 2 2,274~ 2 4.,1330+ 0 9.1550- 54,3247~
1,6906— 3 2,2447- 3 2,7295- 3 4.2000- 31,0551~
2.3570- & 1.2010- & S.98Y5- & 1.2628- 5 0.0 +
F.4PT3- 3 N.14601- 3 55,4953~ 3 1.2808- 2 2,.4830-
39137 T 1.46729- 7 1.09846— & 2.2089 & 0.0 ]
4,9319- 5 5.9992- 5 7.0924- 8 1,8%90- 4 2,1057-
H5.1393- 5 3.9570- § 9.1019- 5 2.2%544- 4 2,04683-
3.3876+ 2 3,9774+ 2 2.08198+¢ 2 4,30853+ 22,4957+
Fo3425¢ 2 J.9293+ 2 22,7402+ 2 5£.2447+ 22,5180
1,2146- 2 1, 74546- 2 2,0075- 2 4,4850- 2 8.9323-
1,7141- 4 21,2005~ 4 2.5020- 4 4.32680- 4 8,8657B-
FoAPPT- 3 4,2083- F 2,7350- 1 2,1834- I 1,1450~
4.7182- 5 3.5325- 5 68.7186- &% 2.1082~ 4 0.0 4
1.2501- 2 44,2104~ 2 9.848514 0 7.94546- 33,4950
R &H06F- U 32027 5 B,72469- 5 9.8072- 5 1.1592-
B8,2365~ 7 J.IER- T 2,23494- & 4.46358- & 0.0 +
1.5972- 2 2,3139- 2 2.46200- 2 5.04868- 2 1.10844-
A 1972~ 4 S.43462- 4 4£.,4051- 4 1.,.5497- 3 2,2v1771-
2,262~ 5 1.4248- 5 4.8214- 5 1.,0901- 4 0.0 '
2,2065- 2 3.46533- 2 1,07IS+ O 1.3414- 27,2045
PeR234N- 5 141474~ 4 1.34546- 4 F.A5P4- 44,6820
76063~ 5 4.1474~ 51,2742~ 4 31,2234~ 44,4086~
G5.3973- 3 7.74H04- 3 H.P363- 3 1.9906- 2 3.9441-
2,265 5 1.16848- § S5.7134- 5 1.,2230- 4 0.0 r
3.46112- 2 5.2071- 2 4.5111- 2 1.0509- 12,7608
2,2319- 1 2.9227- 1 2.,1313- 1 S.009- 1 1,5%44-
F4537- 2 L2549 2 4.7148- 2 1.1324- 1 2,75619-
218465 1 2,46287- 1 14973+ 2 1.5402- 1 4.0871-
27342~ 4 20299 4 S.00%E8- 4 1.0707- 3 2,475
212460~ 1 J.B5E7- 1 L3960+ 1 1.2009- 1 &, 2424
1:2445- 21,2606~ 2 22,0097~ 2 4,5529- 2 1,0254-
1817 1 2,3048- 1 4.1004¢ O 1.2342- 1 33,4745
L EESTE 01,5049+ 01,3039+ 2 1,24034 O 1,B%iLe
525759~ 2 B.30- 2 8,2518- 2 1.6711- 14,3207~
1.50508- 1 2,09387- 1 1.0472+ 1 9.4B80%- 2 3, 39v0-
AATOR- 1 &4,13246- L 4.20807- 1 1.02080¢ 0 3.3176-
1,46199+¢ 01,7522+« 0 2,07 2 1,72249% 0 1, ?Y0E
3.5945- 1 5,19%4- 1 1.52¢1+ O 9.85%0- 1 2,037
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VII1. Comparison
to
Experimental
Measurements

This section presents comparisons between 235Cf and 235U experimentally measured spectra
averages and the calculated spectra averages presented in the preceding section. These results are
presented in a format similar to that of the preceding section, with one line for each reaction in
the IRDF-82 library and where available the comparisons to experimental values the numbers in
parentheses following the experimental values refer to the following references:

[11. DEZSOE, !., and CSIKALI, J., Proc. Kiev Conf. on Neutron Phys., (1977) 32.

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

[3] KOBAYASHI, K. , and KIMURA, ., NEANDC(J)61, (1979) 81.

[41 KOBAYASHI, K., and KIMURA, 1., INEANDC(J)~7, (1Q80) 42-43.

[5] WINKLER, G., et al., Nuc. Sci. and Eng. ~, (1981) 415.

[6] DEZSOE, ~., and CSIKAL, J., Proc. VIIth Symposium on Interactions of Fast Neutrons,
Gaussig, (1977).
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[43

COMPARTEON OF EXFERLHENT 1IALLY HEABURED AND CALCULATED CF-252 AHD -235 FISSION SMFECIRA AVERALES

EXFERTHENTIAL EXFERIHENTAL COMPARIBON TO CALCULATIDNS
VALUES ERRUR (EVAL-CXF) /EVAL
CF-252 FIGG U-235 FISY CF--252 FIS68 U-2335 FISE U-235 FI&S
{NBE) (NBS) (ENDF 7B-UY
ISOTOFE MAT GROUFS THRESHOLD REACTION
(EV) (MILLIBARNE) (MILLIBARNS) (PER-CENT) (PER-CENT) (FER-CENT) (FER-CENT)
S-LI- & 4424 420 1,000- 4 HELIUNM FRODUCTION
S5-B - 10 &42% 420 1,000~ 4 HELIUM PRODUCTIDN
g=F =19 720 70 1.100+ 7 (N,2N} 0,0108 (1) 15 +30
11-NA- 23 1120 51 1,290+ 7 (N.2N)
11-NA- 23 4311 420 1,000~ 4 (NH,GAMNA) 0.335 (1) 4 —24
12-HG- 24 1220 131 4.900+ & (N,F) 1.918 (2} 4.9 +11
13-AL- 27 6313 142 1,800+ & (N,P) 4,862 () 3,05 +5
13-alL- 27 &313 148 3,200+ & (N,ALPHA) 1,014 (2 2 4
15-F - 31 1520 145 1.500+ & (N.F) 33.5 (3) & —=22 =17
14-B - 32 6439 172 2.200+ 5 (N.P) 71.78 (2 4.5 +6
21-5C- 45 4424 420 1.,000- 4 (N,GAMMA}
22-TI- 46 5427 144 1.400% & (N,F) 14,11 () 2.2 -5
22-TI- 47 4428 74 1,0460¢ T (H:N'F)
22-TI- 47 &420 4620 1.000- 4 (NP 19.26  (2) 2,12 120
22-TI- 48 &429 44 1.1860F 7 (N,N'F)
22-TI- 48 4429 148 3.200¢ & (N,F) .38 (1) = 7
IE-HN- 55 4325 T4 1,040+ 7 (N,2N) 0,202 (4) S ~0.2 =0.4
24-FE- 0 BOOGO 420 1,000~ 4 DAMAGE (ASTH)
24-FE- © 8001 420 1,000~ 4 DAMAGE (ELIR)
24-FE- L4 6430 420 1,000~ 4 (N,F) B&.ES (D) 2412 +2
246-FE- 56 4431 151 2,900+ & (N,P) 1,459 () 2.34 -3
24-FE~ 58 4432 G20  1.000- 4 (N,GARHA)
27-C0- 59 4327 74 1.0860% 7 (N,2H) 0.227 (42 —~24 =20
a7-Cn- 5% 4327 420 1.,000- 4 (N,GAMHA) 6. 97 1) =] -1&
27~ 99 8327 125 5,500+ & (N,ALFHA} 0. 21846 (1) .41 +1
28-NI- 58 4432 G54 1,240+ T (N,20) 0.00358(4) (4 —2& ~32
28-NI- 58 4433 420 1,000~ 4 (H,P) 115.4 (D 1.67 1.4
2B8-N1- &0 6434 155 2,500+ & (N,F)
29-01- &3 2920 &8 1,120 7 (H,2H) 0.3 1) 9 -5é
290l &3 6435 420 1.000- 4 (N,GAHMA)
29-ClU- &35 4435 143 1,700+ & (N,ALFHA) D709 (5 2 +éb
29-Cli- &5 4434 00 1.000+ 7 (N,2H)
J0-ZN- &4 3020 171 9,400+ S (H,F) 40,14 () 2.46 -2
40-Zkr-- 90 4020 99 1,210+ 7 (N,2N) 0.267 (1) 9 ~35
41-NB- 93 4120 209 1.350+ 5 (N,N*) FIRST LEVEL
A5-KH-103 4520 215 1,000+ S5 (H,H') FIRET LEVEL
49-IN-115 4437 193 3,200+ S (N,N') FIRGET LEVEL 197.9 (2 2.1% g
A49-TH-115 &447 420 1.,000- 4 (N,GAHHA) 125.7 ) 2,96 |
S$3-1 -127 6438 08 9,200+ & (N,2M) 1.04 (4) +12 +14
VR-AL-19T 6379 420  1,000- 4 (N,GAHMA) T&.88 () 2.27 =1
PO0-TH-232 6370 410 5,000+ O FISSION B4.7 (&) 17 -8
PU-TH-232 &390 &20 1,000~ 4 (N,GARMAY
Pa-1 -2a5 &3¥5 420 1.000- 4 FISSION 1204 2 1.61 +3
P2-1) -238 &378 420 1.000- 4 FISSION 319,10 (2 2.00 -2
PL-1 -238 4378 420 1,000~ 4 (N,GAMMA)
PI-NF--237 6337 420 1.000- 4 FISSION 1339 (2) 2.14 +1
P4-FU-237 L399 420 1,000~ 4 FISGION 1798 2y 1.03 +0.3
PU-NM-241  100¥ 420 1,000~ 4 FISSION



IX. Plots
of
Cross Sections

In this section plots are presented in the order in .which they appear in the ENDF/B format; that
is they are in MAT number, as opposed to ZA, order. The MAT number assigned 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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X. Plots
of
Benchmark Spectra

In the following section the benchmark spectra are presented in normalized form (normalized to
unity when integrated over energy between 10-4 ev and 20 MeV). The spectra are presented as
flux per unit MeV vs. MeV (note, this is not flux per unit lethargy).
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