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1. Introduction

The Karlsruhe evaluated nuclear data file KEDAK is a magnetic tape file

consisting of one or more tapes. It contains evaluated microscopic neutron

cross sections and other nuclear data of reactor materials. In this report

the external KEDAK file in "card-image" format is described.

2. Logical structure of the nuclear data file

2.1. Basic ideas

a) an integer number with a maximum of 7 digits,

b) a floating point number of the form + X-1OY, where X is a mantissa
with 8 digits with 0.1 4 X < 1.0 and Y the exponent of the base 10
with -50 € Y &« 49,

A field means a number of one or more words, which are considered as

logically correlated,

A data set consists of three fields,

a) the name field with NN words, i.e. material names, data type names,
possible further names, e.g. the energy of an excited nuclear level,

b) the argument field with NA words,

c) the value field with NW words containing the functional values
belonging to the arguments.

For microscopic neutron cross sections e.g. the name field contains

material and data type names, the argument field a neutron incident

energy, the value field the particular cross section belonging to this

A subgroup means the number of all data sets with equal material,

data and possible further names.

A group means the number of all data sets with equal material and data

2.1.1. A word means
2.1.2.
2.1.3.

energy.
2.1.4,
2.1.5.

names.
2.1.6.

A file means the number of all groups corntained in the nuclear data

file.



3. Formal contents of the data fields

3.1. Contents of the name field

%.1.1. Material name
Each material is characterized by a fixed point number of the structure
Z1ZQZBA1A2A3
where
Z12223 = atomic number,
A1A2A3 = atomic weight (mass ?umber) as integer number,
X = one digit compound reference number for characterisation
of a chemical compound.
If a material is a natural element, then A1A2A5 is set.equal to 000. The
compound reference number X is O for elements and isotopes and £ O, when
compounds of the material concerned with other materials have to be
treated separately. Table 1 contains the names of the materials contained
in the nuclear data file KEDAK.
3.1.2. Data type name

Each data type is characterized by a fixed point number of the structure

KG1G2GBS
where
K = data class,
G1(}2G3 = data group,
S = coordinate system.

The class reference numbers correspond to those of the ENDF/B format,
the group reference numbers, in the case of equal data types, are taken
from the ENDF/B format; in the case of different data types they are
chosen in accordance with the ENDF/B-rules for the assignment of group
reference numbers (see BNL - 50066 (T - 467), ENDF 102, 1967).

class

general information

resonance parameters

W o = BER

cross sections and other nuclear data



secondary angular distributions

secondary energy distributions

coordinate system

for the classes 1,2,3 and 5
vlaboratdry system

n - O [

'} in class 4
center-of-mass system

For all data types foreseen on the nuclear data file (KEDAK) the

reference numbers are specified in table II.

3.1.3. Further names

If for the full characterisation of a data type energy or other
specifications are necessary these are contained in the further names

as floating point numbers.

3.2. Contents of the argument field

The argument field contains the arguments for the description of the

values of the respective nuclear data type as floating point numbers.

3.3. Contents of the functional value field-

The functional value field contains the values belonging to the respective

arguments as floating point numbers.

3.4, Units of the data

All energies and data with the unit of anenergyconpainediin the nuclear
data file are stored in eV, all cross.sections in barn, all differential
cross sections in barn/sterad. Further dimensions when needed are given
in table II.

4,  Structure of the information on tape

4.1. Records

The Karlsruhe nuclear data file KEDAK in "tard-image" format contains

information in records of 80 characters.

4.2, Subdivision of the records

The information part of the records, i.e. the columns 1-72 contain the data,



the identification part, i.e. the columns 73 - 80, contains an identi-

fication.

4.2.1.

Structure of the information part

4.2.2.

The information part contains a maximum of 6 words with respectively
max. 12 characters. The representation of the words corresponds to the

FPRTRAN-field descriptors I 12 resp. E 12.6.

Structure of the identification part-

The identification part contains in the columns
73 - 74 +the position at which the material appears in the description
of the material contents
or
0 in the description of the material contents
75 - 76 the position at which the data type ap?earS~in the material
dependent description of the data type contents
or
O in the description of the data type contents
77 - 80 the current adress of the record in the subgroup
or

O in a name record.

4.3. Contents of the records

4.%.1. Description of material contents
The description of the materigl contents contains in the
1. record tape number
date
number of the materials on the tape
2. and following material names
records ‘
4,%3,2. Description of data type contents

For each material the description of the data type contents contains

in the

1. recofd material name
number of data types

2. and following data type names

records



4.%.3, Records for one group

4.3.3.,1., Name records

For each data type and each material the name records contain
material name
data type name
number of further names
number of arguments
number of functional values
in the case of further names:
number of combinations of the further names
othérwise
0

4,3.3,2, Records with further names

If there are further names, the combination of the further names for

the respective subgroup is contained in one record.

4,%.3.%3. Recordwith number of data sets

On this .record the number of data sets of the respective subgroup

is given.

4.%.3,4, Data records

The data records contain arguments and functional values of the
data sets. If several data sets fit into one record, arguments and
funetional values are repeated as long as they fit completely into
one record, otherwise, if one data set needs continuation records,
each data set begins with a new record.

Be ND the.number of arguments and functional values per data set.

Then the following numbers of data sets per record result:

ND =2 3 data sets per record
ND = 3 2 data sets per record
4 £ ND & 6 A 1 data set per record
6 &£ ND £ 12 2 records per data set
12 & ND ¢ 18 3 records per data set

The data sets are ordered according to increasing arguments.



4.4, Order of the information on tape
The order of the information on tape is governed by the following scheme:

Description of the material contents
for each material in the order of its appearance in the description of
the material contents
description of the data type contents
for each data type of the material
name record
in the case of further names
for each subgroup a record with the further names
record with the number of data sets
data records of the subgroups
otherwise
record with the number of data sets

date records of the group

4.5. Subdivision of the file into several tapes

When more than one tape is needed for storing the file, each tape
contains complete information for one or more materials with the

pertinent description of the material contents.
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Table 1

Names of the materials contained in KEDAK

Material name on

Ni

Material Material name internal KEDAK
H . 0010001 Hbbb1
H  bound in H, 0011001 HbbH1
H bound in H,0 0012001 Hbb@
¥-D 0010002 Hbbb2
He” 0020003 HEbb3
He' 0020004 HEDbb4
c'2 0060012 Cbb12
N 0070000 Nbbbb
ole 0080016 Pob16
Na"” 0110023 NAb23
a7 0130027 Alb27
cr 0240000 CRbbb
cr”° 0240050 CRBS0
cro? 0240052 CRb52
cr?” 0240053 CRb53
crt 0240054 CRb54
Fe 0260000 FEbbb
Fe54 0260054 FEb54
Fe 0 0260056 - FED56
Feo ! 0260057 FEb57
FeoO 0260058 FEb58
Ni 0280000 NIbbb
58 0280058 ~ NS8
N1 0 0280060 NTB60
61

Ni 0280061 NIb61
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Table 1 (cont.)

Material name on

Material Material name internal KEDAK

Ni62 0280062 NIb62

i 0280064 | NIb64

Mo 0420000  Mgobb

Moo? ; 0420092 Mgbg2

Mot | 042000k MgbOM

Mo~? 0420095 | MPbO5

Mo96 0420096 M@b96

Mo? ! 0420097 M@b9T

Mo98 0420098 - M@Zb98
100 .

Mo 0420100 M@100
235

¥] 0920235 Ub235
238

a4 : 0920238 Ub238
239

Py 0940239 PU239
240

Pu 0940240 PU240
211

Pu | 0940241 PURA41
242

Pu 0940242 PUR42



Table II: Names of the data types foreseen on KEDAK
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Name of data Name as Name of data Further »
© type in * type on in- names Arguments Functional values
K G S ENDF/B"?  ternal KEDAK
1 458 0 n Isgm - - 1. Atomic weight (A)
2. Atomic number (Z)
3. Nuclear spin of ground state (I)
1459 0 n IS@T2 - - 1. % V‘E“='ﬁ/{/§r7n1 . A—:‘—-_reduced neutron
- /2. .1/2
" wave length / eV / b /_7
2. R = nuclear radius {_bl/?7'
3. E_= binding energy of the last
neutron in compound nucleus
1 460 O n IS@T3 - Isotope atomic Isotopic abundance (%)
weight
1457 0 n PLNUE - - 1.V o 3 1
whereV = & V _E- = average total
2.V 1 jeo 1
3.V, number of fission neutrons
y.v
>
1 456 0 n CHICR - 1.Neutron 1. A
incident energy 5. B Parameters of the Cranberg
3. C fission spectrum
2152 0 n RES - 1. Resonance energy 1. g = (2J+1)/(2(21+1))
2. Neutron orbital 2. total half width [

angular momentum

(1)

3.

neutron half widthE;
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Name of data
type
K G S

Name as
in
ENDF/B* 2

Name of data
type on in-
ternal KEDAK

Further
names

Arguments

Functional values

2153 0

2154 0

2 155 0

ST

STD

STGF

3. Compound nucleus

1.1
2.J

1.

2.

3.

spin (J)

neutron
incident energy

1

J

capture half widthﬂ;
fission half widthf}
(n,p)-half width I—p
(n,a)-half width[—a
(n,n’)-half width rn,

average capture widthr—

average level'spacing.D —

average reduced neutron width go)

T —

strength function éo)/'ﬁ
number of exit channels in fission\%

number of exit channels in neutron elastic

scattering(Qh)

average observed level spacing
a } parameters of the statistical

2 02 theory

number of exit channels in fission\)f

average fission width F} for the number
of exit channels Qf

average capture width?i-

. average neutron width n
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Name of data Name as Name of data Further
type in type on in- names Arguments Functional values
K G S ENDF/B" ? ternal KEDAK
5. Sg . |
6. SY statistical fluctuation
7. Rf factors™ "
8. RY
30010 y SGT - neutron incident energy total cross section
3 002 0 y SGN - " elastic scattering cross section
3 003 O 'y SGX - " non-elastic cross section
3 004 O y SGI - " total inelastic cross section
3 005 O y SGI Ei .o inelastic cross section for excitation
of rest nucleus level Ei
3 016 0 y SG2N - " cross section for the (n,2n)-process
3017 0 y SG3N - " cross section for the (n,3?n)-process
3019 0 v SGF - " fission cross section '
3022 0 y SGIA - " cross section for the (n,n’a)-process
3 023 0 y SGIZA - " " " "' (n,n’3a)- "

;3 024 0 y SG2NA - " " " " " (n,2na)- "
3025 0 y SG3NA - " " " " " (n,3na)- "
3027 O Ng SGA - " absorption cross section
3 028 O y SGIP - " cross section for the (n,n’p)-process
3029 0 y SGNI - " " " " " sumof ¢ and o,
3102 0 y SGG - " " " " " (n,y) - process
3103 0 y SGP - " " " " " (n,p) - "

3 104 0 y SGD - " " " "M (p,a) - "



_1}_

Name of data Name as Name of data Further
type in % type on in- names Arguments Functional values
K G S ENDF/B™ ?  ternal KEDAK
3 105 0 y SGH3 - neutron incident energy cross section for the (n,H;) - process
3 1 06 O y sGIE} - 1 1] i " 1 (n’ Hej) _ "i
} 1 07 O y SGALP _ 1t !' n 1" 1 (n, a) - "
5 108 O y SG2I'IE - 1" n n L 1t (n,za) _ n
3201 0 n SGTR - " transport cross section
3 206 O n ETA - " average number of fission neutrons per
neutron absorption
3 207 O n ALPHA - " ratio of capture to fission cross section
3251 0 MUEL - " average cosine of the elastic scattering
angle in the laboratory system
cosQL = M
43 452 0 y NUE - " average number of fission neutrons
3 455 0 NUEP - " average number of prompt fission neutrons
3 461 0 CHIF - neutron outgoing energy energy spectrum of prompt fission neutrons
(thermal fission)
3 462 0 n CHIFD - " energy spectrum of delayed fission neutrons
(thermal fission)
4 002 1 n SGNL onx cosine of scattering differential elastic scattering cross section
angle at the neutron incident energy EO in the
laboratory system
4 002 2 n SGNC onx " differential elastic scattering cross section
at the neutron incident energy Eo in the
center-of-mass system
4 004 1 n SGIL E, n differential inelastic scattering cross

section at the neutron incident energy E0
in the laboratory system



Y

Name of data Name as Name of data Further
type in type on in- names Arguments Functional values
K G S ENDF/B* 2 {ernal KEDAK
4 ook 2 n SGIC Eo cosine of scattering differential inelastic scattering cross
angle ' section at the neutron incident energy Eo
in the center-of-mass system
.4 005 1 n SGIL 1. Ei " differential inelastic scattering cross
2. E " section for excitation of the rest nucleus
level Ei at the neutron incident energy Eo
in the laboratory system
4 005 2 n SGIC 1. E, " differential inelastic cross section for
2. Eo excltation of the rest nucleus level Ei
' at the neutron incident energy EO in the
center-of-mass system
4 0291 n SGNIL 1. E2 " differential cross section for elastic and
2. Eo : inelastic scattering at the neutron incident
energy EO to neutron outgoing energies between
Eo and E2 in the laboratory system
4 029 2 n SGNIC 1. E2 " differential cross section for elastic and.
2. EO inelastic scattering at the neutron incident

energy Eo to neutron outgoing energies between

Eé and E2 in the center-of-mass system
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Name of data Name a¥ Name of data Further
type in type on in- Names Arguments Functional values
K G S ENDF/B*? ternal KEDAK :
4 463 1 n LEGNL 1. EO L coefficient fL in the Legrende-polynomial
2. order Lh expansion of the differential elastic scatter-
' " ing cross section
L .
o, m
cxn(@)=-4-1-r T (2L+1) fL(E) P (coso)
I=0
in the laboratory system
4 463 2 n LEGNC . Eo L coefficent fL in the Legrende-polynomial
2. order Ih expansion of the differential elastic
scattering cross section '
o, Iny
n
°n(9)=‘lﬁr T (2L+1) fL(E) P (cos@)
I=0
in the center-of-mass system
4 46k 1 n LEGIL . EO L coefficient fi in the Legrende-polynomial
2. order Ih expansion of the differential indastic scatter-

ing cross section

' Gn, Lm .
%’(g)fﬁ Lio (214+1) £l (E) P (cose)

in the laboratory system
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Name of data Name as Name of data Further
type in type on in- names Arguments Functional values
K G S ENDF/B% ?  ternal KEDAK
4 464 2 n 1IEGIC 1. E L coefficient fL’ in the Legrende-polynomial
2. order Ih expansion of the differential inelastic
scattering cross section
Gn’ Lm L
) Un’ (9) = —— Z (2]:""1) fL (E) PL (COSQ)
4T I-o
-in the center-of-mass system
4 465 1 n LEGIL 1. Ei L coefficient fi in the Legrende-polynomial
2. E0 expansion of the differéntial,inelastic
5. order lh cross section for excitation of the rest
nucleus level Ei
E .
5 () =T°nwr ” (21#1) £1 (E) P, (cose)
n L =0 . L L \©08
in the laboratory system
4 465 2 n LEGIC 1. B coefficient f7 in the Legrende-polynomial
2. EO expansion of the differential inelastic cross

3. order Lm

section for excitation of the rest nucléus

level E.
1

F1 (0) ’n’ gm (2141) L (E) P. (cose)
(o] » = Cos
n ETrI:o L L

in the center-of-mass system
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Name of data Name as Name of data Further
type in % type on in- names Arguments Functional values
K G S ENDF/B™? ternal KEDAK
4 466 1 n. LGNIL 1. E2 L coefficient fg? in the Legrende-polynomial
' 2. Eo expansion of the differential cross section
3., order Ih for elastic and inelastic scattering at the
neutron ineident energy EO to neutron out-
going energies between EO and E2
: 02 Iy
o2 g n+n’ 02
O’ (6) = v Lzo (214+1) 1 (E)PL(cosG)
in the laboratory system
4 466 2 'n LGNIC 1. E, L coefficient fge in the Legrende-poly-
2. EO nomial expansion of the differential cross

3. order Lm

section for elastic and inelastic scattering

at the neutron incident energy Eo and E2

o2 .,
¢ n4n

Lm 02
T r (2141) fL (E)PL(cosQ)

o2
%hen’ () = o

in the center-of-mass system
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.Name of data Name as Name of data Further
type in % type on in- names Arguments Functional values
K G S ENDF/B "?  ternal KEDAK
5 461 0 n CHIF E0 neutron outgoing energy spectrum of prompt fission neutrons
energy at the neutron incidentenergyE%
5 462 0 n CHIFD : E " energy spectrum of delayed fission neutrons
at the neutron incident energy Eo
5 004 O y CHII EO " ’ energy spectrum of inelastically scattered
neutrons at the neutron incident energy Eo
5 016 O y CHI2N E " 1.) 2.) energy spectrum of the two neutrons
emitted in the (n,2n) process at the
neutron incident energy Eo
*

K always corresponds to the ENDF/B format. If also NG corresponds to the ENDF/B format, then the second column contains

"yes", otherwise "no".

EO for this and all pertinent further data types in the laboratory system. This is also true for E2.

_ . 2 — =2
R RN, oy, fy LN o O /I
o CEDr v BRE v CF) @ <P




