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I. Introduction

The 1982 version of the International Reactor Dosimetry File
(TRDF-82) 1is composed of two different parts. The first part {s made up
of a collection of Dosimetry cross sections and the second part contains
a collsctiom of benchmark spectra. For ease of use in Dosimetry
applications both cross sections and spectra are distributed 1in
multigroup {as opposed to continuous energy) form. Each of these two
parts is in the ENDF/B~V format (1) as a separate computer file.

7I. Dosimetry Cross Sections

The IRDF-32 Dosimetry cross section library contains the following
data,

a.) The entire ENDF/B=V Dosimetry Library (Mod. 1) as createl at
Brookhaven National Laboratory (2) in the form of 620 group
averaged cross sections, using the SAND-II (3) group structure.

(2.) The reactions 19¢(q, 2n3 , z"Hg(n, 8?5 » 31P(n,p) R
29¢u(n,2n), 6420(n,p), 9072¢(n, 20) Nb(n,n") and
103gh(n,n'), supplied by Vonach (%), This data was
converted to the ENDF/B=V format, (3) which in turn was
converted to 620 group (SAND-1I) form (8) at the Wuclear Data
Section.

(3.) The reaction zaNa(n,Zn) provided by Marcinkowski (7M. Thnis
data was converted to the ENDF/B=V format (3) and then
converted to 620 group (SAND-II) format (6) at the Nuclear
Data Section.

(4.) The reaction 24lAm(n,f) as supplied by Patrick (8). This
data was converted to the ENDF/B-V format at Stuttgart
and then converted to 620 group (SAND-II) foza (6) at the
Nuclear Data Section.

(5.) ASTM and EUR standards damage cross sections for iron as
provided by 2ijp (10) in the form of 620 group (SAND-II)
cross sections. This data was converted to the ENDF/B~V format
at the Nuclear Data Section.

With the exception of the 2“'Am(u,f) and the two damage
cross sections, all other reactions thave accompanying
uncertainty information.
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All of this data 1s presented in the standiardi ENDF/B-V
format 1), However, since ENDF/3-V does -0t have an MT
(2)  number corresponding to damage cross sections the
convention was arbitrarily iantroduced to define two new MT
numbers (see: ref. 1 for a definition of MT numbers).

MT = 800 - ASTM iron damage
= 80] -~ EUR iron damege.

See section V for a complete list of materials with
dosimetry cross sections in the IRDF=82 library and section VI
for a complete list of reactions in IRDF-82. Spectra average
anss scctigggu ars presented in section VII, comparison to

Cf and experimentally measured spsctra averages are
presented in section VIII and plots of all cross sections in
section IX.

I11. Benchmark Spectra

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

(1.) The NBS 252¢f spontansous fission; the NBS 2359 amd
ENDF/B-V 235y thermal fission, the Intermediate-Energy
Standard WNeutron Field (ISNF), the Coupled Fast Reactivity
Messurement Facility (CFRMF), the 10 7% Enriched Uranium
Cylindrical Critical Assembly (BIG-TEN) and the Coupled
Thermal/Fast Uranium and Boron Carbide Spherical Assembly
iSIGHA-SIQ{A) spectra, all of which vwere provided by Eisenhauer
11) in 620 group (SAND-II) form.

(2.) The ORR and YAYOI spectra, which wera provided by Greenwood
(12) 1n 100 group form. .

(3.) The Central Zoue Flux of the NEACRP Benctmark Spactra 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 forma:z 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, MI=1 of a separate material (MAT). The spectra are
presented in the form of group averages (not group. integrals). 1If for
any application group integrals are required, each group average may he
converted to a group integral over the same group by simply multiplying
by the width of the group.

See sectiou VII for spectra averaged cross sections, section VIII
for comparison to experimentally measured spectra averages and section X
for plots of each spectras For each spectra two plots are presenterd;
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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1 iDats covarfance matrices far neutrcn X-sectiaons :dluet {ng2n) crcea saction =1.24100+¢ 7
| ] 1

- - — - —— Y . —— — — ————— —— - = —— ———— —— —— —— —— T —————_ V" - - — ——— =




*1-Na- 23g

fMateNo: €331
tDete: TEC?7

Leb: OFNL
Author: D.Ca.LARSCN
Cord {wages: 3¢

[}

] File Type
' - - -
]

iGaperal Tnformation
{Regonance gararetar data

!

{Veutror crces sectione

|

{Data covariance watrices for

1
(Data covariance wetrices for

reschance pasraseters

neutren X-sections

Reacticn Tyge
Descriptive dats and Dictionary
Fesonetce Inforseticn
{n,v) radiative capture cross sectlon
Fesonsnce inforsetion

in,v) radistive capture cross section

6e9€150+ €

]
{
I
{
l
!
1
|
1
1
]
{
| €.9€150+ €
[

t-
|
!
1
1
!
|
)
!
!
|
[
[}
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] )
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] File Type | Regctlcn Tyge {1 Q~Value

l "o - - ’ - - - - - - I -

| | |
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1 [} |
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1 [} 1
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] 1 ]
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15-P - 31g jMat.No: 1E20 Lab: 3MUSIRK -
{Date: 14 Author: S.TAGESEN,HeVONACH,B<STROHMAIER
{Raf: FIKe REFeCN RC,80 Card images: 15€
[}
1 Fila Type 1 Reaction Type t Q-Vajue
' - - - I - — - ' -
) 1 1
] 1 ]
{Genere) TInformaticn |Cescriptive data and Dictionary 1
\ 1
jNeutron croes ssctione {n,p) crcas section ]=7.02000+ 5
1
{Dats covartance matrices for neutron X-secticns 1{n,p) croas section 1=0207000+ &
] 1
1€6-3 ~ 329 (Fet.No: £42% Lab: BAL
iDate: APF?9 Muthor: LCTVADEENAM
|Refs Card iwages: 2€E
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] File Type ] Reaction Type § Q-Value
| - - - - l - - e | -
| \ |
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{Neutron crose sactions
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t
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|Fef: Card images: 291
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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 houndary of the first group
within vhich the cross section is non-~zero, and as such is the effective
threshold in the 620 group (SAND~II) representation. Similsrly the
energy range of eéach spactrum is %he energy range over which the spectrum
is non-zero. Thase conventions were used in an attespit to indicate the
effective number of groups and energy ranges for each reaction and
apectrun.
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VIII. Comparison
to
Experimental
Maasurenents

This section presenta couparisons between 235ct and 235y
- experimentally measured spectra averages and the calculated spactra
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 “umbers in parentheses followlng .the
experimental values refer to the following references:

m DEZSOE, Z., and CSIKAI, J., Proc. Riev Conf. on WNeutron Phys.,

(1977) 32.
[2] MANNHART, W., Private Communication, P.T.B., Braunschweig, (1980).
3] KOBAYASHI, K., and KIMURA, I., NEANDC(J)61, (1979) 81.
(41 KOBAYASHI, K., and KIMURA, I., INEANDC(J)A7, (1980) 42-43.
51 WINKLER, G., et al., Nuc. Sci. and Eng. 78, (1981) 415.

[6} DEZSOE, 7., and CSIKAI, J., Proc. VIIth Symposium on Interactions
of Fast Neutrons, Gaussig, (1977).




COMFARIEON OF EXFERIMEHTIAMLY HEABURED AND CALCUILATED CF~252 AND U-235 FISSION SIECIRA AVERALES
EXPERIMENTIAL EXPERIMENTAL COMPARISDN TO CALCLLATIONS

VALUES ERROR CEVAL-EXP) 7EVAL
CF-252 FIB6 U-235 FISH : CF--232 FI&8 U-233 FI88 U235 FI&g
: . . (NRE> (NB@? CERDF /7B-\)
180TOFE HAT GROUFS THRESHDL.D REACTION
A (EV) (HILLIBARNG) (NILLIBARNG? (PER-CENT) (PER-CENTY (FER-CENT) (PER-CENT)
I-LI- 6 4424 420 3.000- 4 HELIUM PRODUCTION
5-B ~ 10 6424 620 1,000 4 HELIWY PRODUCTION
-F - 19 920 70 1.100+ 7 (No2N) 0.01080 (1) 15 +30
11-NA—- 23 1120 Sl 1.290+ 7 (N,2N)
11-NA—- 23 4311 420 1,000~ 4 (N,GAIR{A) 0.335 (1) 4 -24
12-MO- 24 1220 131 4,900+ & (NP 1.918 (2 4.9 +11
13-M~ 27 6313 162 1.800+ & (N.P) 4,852 () 3.5% +5
13-Al.— 27 6313 148 3,200¢ & (N,ALPHA) 1.014 (2) 2 +4
15-P - 31 1320 165 1.8500+ & (N.P) I3.5 D &> -22 -17
16-5 ~ 32 4439 172 9200+ I INP) 1. 78 () 4.% +6
21-8C~ 45 4424 620 1,000~ & (N.GAMHA)
22-TI~ 46 4427 164 1,600+ & (NP} 14.11 <2 2.2 -5
22-TI- A7 6428 T4 1.040¢ 7 (N.N'P)
2-TI- 47 4420 620 1,000~ 4 (N.F) 19.26 (2 2.12 +20
22-TI~ AB 4429 64 1.160+ T (NWN'P) :
22-TI- 48 35429 148 3,200+ & (NP .38 (1) S 7
25-MN— 55 4325 74 1,040¢ 7 (N.2N) 0,202 (A S ~0e2 ~0.4
246-FE- O 8000 620 1,000~ 4 DAMAGE (ASTH)
24-FE- O B0OL 420 1.000- 4 DAMAGE (EUR) L
24-FE~ 54 6430 420 1,000~ 4 (N.P) B4.5% (@D 252 +2
24~FE~ 56 643 151 2,900+ & (N.P) 1.459 <) 2034 -3
24-FE- 58 4432 620 1.000- 4 (N.GAMMA) .
27-CO- 59 4327 74 1.060+ 7 (N,2N) 0,227 () -24 -Z5
27-Co—- 59 6327 620 1,000~ 4 (R,GAMHA) 6.97 1 S ~14
26—~ 59 4327 125 5,500+ & (NJALPHA) Q.2286 (1) Te4d +1
28-NI- 58 4433 S8 1.240% T (N.2N) 0.00346¢4) ? -26 -32
28-NI- %3 4433 620 1,000~ 4 (N,P) 115.4 <) 1.47 ~Led
20-NI- 40 4434 165 2,500+ & (N :
29-CU— 43 290 48 1.3208 7 (N2N) 0.3 (23] A4 =56
29-Ci)- 63 6435 620 1.000~ 4 (N,GAMMA)
29-CU- 43 4435 143  1.:700+ & (NJALPHA) 0. 7979 ) 2 +h
29-CU— 45 6434 60 1,000+ T {N2N)
30-2M- 44 3020 171 2,600+ 3 (NP 4004 (D | Re4b -2
40-ZR~ 90 4020 S?  14210¢ 7 (N2N) 0.247 <) 9 ~35
41-NR- 93 4120 209 1,350+ O (NN?) FIRBT LEVEL
A5-RH-103 4520 QUG 1,000+ 5 (N,N?) FIRST LEVEL
49-IN-118 4437 193 3,200+ O (NJN*) FIRGT LEVEL 197.¢ (@ 2.19 -9
AP-IN-115 4437 620 1,000~ 4 (N,0AHHA) 125,77 (> 2:.986 -4
S3-T ~127 6438 08 P.200+ & (N2N) 1.04 (@) 12 +14
T9-AMI-197 #3779 420 1.000~ 4 (N,GAMMNA) 74,83 (D 427 -1
O-TH-332 43N0 410 5,000+ O FIRGION 84,7 (& -1 ~B8
P0-TH-232 &390 420 1,000~ 4 (N,DAMMA)
P2-U ~-J3% 4IPS 620 1.000- 4 FIGEION 1204 [$-3] 1.61 +3
21 -248 4398 420 1,000~ 4 FISSION J19.2  (2) T 2.08 -2
2-1 ~-238 4390 420 1,000~ 4 (N,CAMMA)
PI-WP-23A7  £3X7 620 1,000~ 4 FISGION 1339 2014 +1
FAFU-229 4397 620 1,000~ 4 FISSION 1798 2 1.83 +0.3
U241 1009 620 1,000~ 4 FISSION
- AR




IX. Plots
of
Crose Sections

In this section plots are presented fq the order 1in <hich they
appear in the ENDF/B format; that is they are in MAT auwber, as opposed
to 7A, order. The MAT nunber assigned to each material may bhe determined
by consulting section V in which thera is a ZA ordered 1list of materials
with their associated MAT numbers.
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