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1. INTRODUCTION

This report describes the “RGENDF" program, the purpose of which is to
read the "GENDF" library produced by the "GROUPR" module of the NJOY code (1]
‘and to create a new library suitable for other codes.

The “RGENDF" program is based on an earlier version, the purpose of
which was to generate a library for the EXPANDA code [2]. It is capable of
interpreting only the neutron data generated by NJOY, and does not accept the
structure of gamma groups.

In the following sections, information will be presented on:
formatting of the “"GENDF" library, reactions that can be processed, storage of
data by the program and formatting of the libraries produced. Appendix A
includes: a description of the input and output files, a description of the
input data, examples of input data for the libraries to be generated, data
relating to dimensioning limitations and the control cards necessary for
execution.

2. INPUT LIBRARY - "GENDF"

The "GENDF" library, produced by NJOY, can contain multigroup data for
various materials. Each material (m) can present information for more than
one temperature (t), and each temperature is divided into a number of files.
The files (MF) 1, 3, 5 and 6 - the only ones read by RGENDF - contain the
following information: ‘

MF=1 the values of og (reference cross-section - "Background”) in
barns and the energy group structure in ev;

MF=3 the neutron cross-sections;
MF=5 the energy distributions of secondary neutrons; and

MF=6 the angular and energy distributions of secondary neutrons
(transfer matrices).

Files 3, 5 and 6 are divided into various sections, each of which
represents a nuclear reaction (in barns) for each energy group (g), in
ascending order, for each value of op(sgp) and for each order of Legendre
polynomial (%-1).

The "GENDF" must be in the "BCD" format and must contain, apart from

files 3 and/or 6, file 1, which is used in verifying the values of og
employed in the processing.

3. NUCLEAR REACTIONS PROCESSED BY RGENDF

The names (Vector) assigned to the reactions (MT) processed by this
program are shown in Table 1. Of the reactions specified, the only ones that
are not read from the "GENDF", but calculated by the program, are:

(a) Elastic removal cross-section;

(b) Absorption cross-section (MF=3, HT:IOO,;‘ and .

(c) Inelastic scattering matrix (MEF=6, MT=4).



The elastic removal cross-section, for each energy group, is calculated
on the basis of the sum of the elastic cross-sections of the neutrons
migrating from each group towards the others, that is:

g'é g

The absorption cross-section is calculated by means of the expression:

9 _ .9 _ .9 _[_9 9 9
Ga = 0tot = 9, <°in+2°(n.hﬂ +3U(nJN)) !

B
tot

The inelastic scattering matrix is determined by the sum of the
matrices of the excited states (reactions 51 to 90) and of the continuum
(reaction 91) from file 6.

g

it being necessary to request at least the reactions o and -

4. DATE STORAGE

The data for the reactions in files 3, 5 and 6 are stored by the
program in Vectors, in the following form: for

R3002, ROOO2, R3018, R3100 e R3102

((((R(g,s54,t,m); g=1,G), SO=1'SO)’ t=1,T), m=1,M);

R3004, R3016, R3017 e R3103 a R34L2

(({R(g,t,m); g=1,G), t=1,T), m=1,M);

({(R(g,m}; g=1,G), m=1,M};

((((C(R(g »g' 5,2, t,m); g=1,6), g'=1,G), s,=1,5),% =1,L),
’ t:l'T), m=1,M);

(((((R(g*+g',2,t,m); g=1,G6), g'=1,G6),¢ =1,L), t=1,T), m=1,M);

RGO16 e R6017

((((R(g+g'.t.m); g=1|G)v g'=1vG)t t=1,T), m=11M);

where L is the maximum order'of'the Legendre polynomial + 1, and G, Sp,
T and M are the total numbers of: energy groups, reference cross-sections,
temperatures and materials.

In storing the data, a set of sub-routines developed specifically for
the dynamic allocation of variables is used ([3].



5. LIBRARIES PRODUCED

The RGENDF program creates libraries depending on a control variable
provided as an item of input data. Each library is produced by a specific
sub-routine which carries out calculations as required, together with the
necessary formatting.

The RGENDF is a structured program. The insertion of new formatting
sub-routines, in accordance with the block diagram shown in Fig. 1, involves
slight alterations in the main program and in the RFIND sub-routine. The
variables JCODE and NMAT, shown in the diagram, are described in Appendix A.

In its present version, the RGENDF can produce four different libraries
through the sub-routines WEXPAND, WPFCOND, WCOMPAR and WENDFBV, which generate
data for the EXPANDA [3), PFCOND [4) and COMPAR [5) codes and in the
ENDF/B-V [6) format, respectively. We shall now describe the structures of
these libraries.

5.1. Structure of the WEXKPAND library

This library is generated in binary format, with two types of
register. The first register contains control parameters and data necessary
for interpreting the second register and for processing the EXPANDA code:

MCODE(m), m=1,M

Identification of the materials, in accordance with JAERI [6].

MSF(m), m=1,M

Control variable indicating, for earh material, values of og

used in composing the tables of self-shielding factors, to be
supplied in the second data register. For

MSF=1, co‘= 0,10,100,1000,10 000,100 000;

MSF=2, o9 = 0,1,10,100,1000,10 000; and

MSF=0, no value. 1In this way the data contained in the
tables of self-shielding factors are set equal
to unity.

CHI(g); g=1,G

Normalized fission spectrum.
TEMP(t); t=1,3

Temperatures in degrees K (300, 900 and 2100 K).
TAB1(i); 1i=1,6

Constants for interpolation (used when MFS=1).
TAB2(i); i=1,6

Cbnstants for interpolation (used when MFS=2).
AM(m); m=1,M

Atomic masses of the malerials.



pu(g); g=1,G
Lethargy width of the groups.

The second data register, divided into two parts, contains the
multigroup constants and is repeated for each energy group, starting with the
highest-energy group. The first part refers to the constants obtained for
infinite dilution (op = =) and to a temperature of 300 K:

cf lU y O vo- Y 1“-".10 ’

f 4 in e re
o, (g *g'); g' = 1,30,
o;.(8*g'): g' = 1,30,

each of these reactions being supplied as:

og(m); m = 1,M.

The second part refers to the self-shielding factors obtained for six
values of og (in accordance with the variable MSF) and to three
temperatures (300, 900 and 2100 K).

F . F , F, _, F '

e, tOtl , F e F

Ftotz rey res

represent the cross-section for the fission, capture, elastic, total and
elastic removal reactions, respectively, calculated for two atomic density
ratios of two resonant nuclei [6]). Each of these factors is supplied in the
following manner:

Fy(sg,t,m); sg =1,6, t = 1,3, m = 1,M.

In case of non-existence of one of these reactions, the corresponding
data contained in the tables of Fy factors are set equal to unity.

5.2. Structure of the WPFCOND library

The library is generated in the BCD format, and has the following three
sets of registers:

1st set: constants (forma£ 215)

a - M,G
Number of materials and number of energy groups;

b - MAT, NRP
Identification of the material according to ENDF/B and the number
of reactions processed for this material;

2nd set: the number of the reaction and the corresponding multigroup
cross-sections, starting with the lowest-energy group (format 1X, A4,/,
(1P10E13.6))

¢ - 1IR,(ogo¢ (8): 8 = 1,6) (IR = 3001)
Total reaction;
d - 1IR,(0p (g); 8 =1,6) (IR = 3002)

Elastic reaction;



e - 1IR,(oj, (8); 8 = 1,6) (IR = 3004)
Inelastic reaction;

f - IR, (o(q,2n) (8); 8 =1,6) (IR =.3016)
(n,2n) reaction;

g - IR,(o(q,3n) (8)i & =1,6) (IR = 3017)
(n,3n) reaction; :

h - IR,(ji(g); g =1,6) (IR = 3251)

Mean cosine of the scattering angle;

3rd set: the number of the reaction and the corresponding transfer
matrices (format 1X,A4,/, (1P10OEl13.6))

i- IR, ((ocp (g*8g'); 8" =1,6), g =1,6) (IR = 6002)
Elastic matrix;

j- IR, ((o4p (g *8"); 8" =1,6), g = 1,G) (IR = 6004)
Inelastic matrix;

k - IR,((o(n,2n) (8 *8"); &' =1,6), g =1,6) (IR = 6016)
-(n,2n) matrix;

L - IR, ((o(pn,3n) (8 *8"); &' =1,6), g =1,G) (IR = 6017)

(n,3n) matrix.
The registers b to % are repeated M times.

5.3. Structure of the WENDFBV library

This library is generated in the ENDF/B-V format, and contains only
files 1 and 3. 1In order to give a better picture, part of it is shown in
Table 2, and its structure is given as:

File 1:

[MAT,1,451/ZA,AWR,0,LF1,0,0] HEAD
[MAT,1,451/0.,0.,0,0,0,0] CONT
[MAT,1,451/5S160,0.,0,0,NWD,NXC/ZSYMA/H(N)] LIST
(MAT,1,451/0.,0. ,MF ,MT, ,NC, ,0] CONT
(MAT,1,451/0.,0.,MF, ,MT, ,NC,,0] CONT

[MAT,1,451/0.,0. ,MFyyc +MTyy¢c +NCyye ,0] CONT.
{MAT,2, 0/0.,0.,0,0,0,0])] SEND
[MAT,0, 0©0/0.,0.,0,0,0,0] FEND

File 3:
[MAT,3, MT/ZA,AWR,0,0,LORD,IS] HEAD

[MAT,3, MT/S,0.,0,0,1,NGR2/E ;. /0 | TAB1
[(MAT,3, 0/0.,0.,0,0,0,0] SEND



These cards are repeated for each reaction processed, the library
concluding with the following cards:

[MAT,0, 0/0.,0.,0,0,0,0}  FEND
{ o0,0, 0/0.,0.,0,0,0,0]) MEND
{ -1,0, 0/0.,0.,0,0,0,0] TEND

where:

MAT is the number of the material according to ENDF/B;

ZA is equal to (1000.xZ)+A, where Z is the atomic number and A the
mass number of the material;

AWR is the ratio between the masses of the material and that of the
neutron;

LFI indicates whether the material is fissile (=1) or not (=0);

SIGO 1is the og used in processing;

NWD is the number of cards which describe the material;

NXC is the number of sections contained in the dictionary;

ZSYMA is the symbolic representation of the material, in
columns 1 to 11;

H(N) is the title containing information which describes the manner in
which the material was processed;

MF; is the file of the i-th section;

MT; is the reaction of the i-th section;

NC; is the number of cards contained in the i-th section;

MT is the reaction processed;

LORD 1is the Legendre order;

1s is the i-th value of og used in processing;
S is the temperature in degrees K;

NGR2 1is given as 2*(G+1).‘G being the number of energy groups;
Eijnt 1is the interpolation scheme used; and

Ko are the multigroup cross-sections given as:
El 91 Ez T2 E Og T+1 Og+1 [P EG
oG Eg41 0, © be1ng valid in the group bounded

by the energies Eg and Eg+1

5.4. Structure of the WCOMPAR library

The library is generated in the BCD format with two data registers:

1st register (format 315)

MAT,NGR,NUTHG
Number of the material according to ENDF/B, number of energy
groups and number of the highest-energy thermal group;

2nd register (format I5, 1P3E15.5)

B og'og’og’ B = 1,G.

These two registers are repeated for each material, the library ending with
MAT = -1. In the case of the first register alone, a title, in the

"6A10" format, is provided together with the variables MAT, NGR and NUTHG,
resulting in (315,6A10).

10
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Table 1: Reactions processed by RGENDF

MF MT VECTOR REACTION
3 1 R3001 Total (tot)
’ 2 R3002 Elastic (e)
- RO002 Elastic removal (re)
4 R3004 Inelastic (in)
16 R3016 (n,2n)
17 R3017 (n,3n)
18 R3018 ' Fission (f)
100 R3100 Absorption (a)
102 R3102 (n,y) - Capture (c)
103 R3103 (n,p)
104 R3104 (n,d)
105 R3105 (n,t)
106 R3106 (n,3He)
107 R3107 (n,a)
251 ’ R3251 # - mean cosine of the
: scattering angle
252 R3252 g - mean logarithmic energy
decrement for elastic
scattering .
253 R3253 Y - mean square decrement of

the energy logarithm
divided by 2%.

259 R3259 1/v - reciprocal of the
velocity
452 R3452 v - average number of

neutrons released
through fission

S 18 R5018 Normalized fission spectrum
6 2 R6002 Elastic matrix (e)

4 R6004 Inelastic matrix (in)

16 R6016 (n,2n) matrix

17 R6017 (n,3n) matrix

11



Table 2:

2.7059040¢4
0.00000¢00
1.00000¢]0
27-CN=~-59

THIS MATERIAL HAS REEN PROCESSED,
€O0C 170/750,
RECNONSTRUCT)ION TOLERANCE OF 0,005,
ODSINMETRY LIBRARY,

H00 1.
STRUCTURE)

Library in the ENDF/B-V format

5.84269401
0.00000+00
G.00000¢00

JuL/82,

AND FLAT VEIGHTIED,

ALL CPDSS SECTIONS ARE GIVEN [N FILE 3,

2.705%90404
0.000004+00

1242
1.00000-0¢4
1.15000-04%

(MISSING

1.75000¢07
1.7n000¢07

2.7059040+4
0.00000+00

1242
1.000006-04
1.15000~-0¢

(HISSING

1.75000+07
1.7A000:07

2.705904+0¢
0.000004¢00

1242
1.00000-0¢
1.15000-0%

(MISSING

1.75000¢407
1.78000+07

12

5.84269401
0.00000+00

2
0.00000+400
0.00000¢00

00 ©
0 0 0 06327 1451

0 0 0 06327 1451

0 0 10 46327 1451

€6327 1451

AT CTA/JEAVY, IN A COMPUTER H6327 1451

oY HJOY (10761-2), VITH A FRACTIONAL A6327 1451
UTILEZING THE ENOF/B-V, L6327 1451

TO PREPARE 620 GROUP (SANO-I1 H6327 1431
CPOUP AVERAGES FOR UNSHIELDEO, COLO (0 KELVIN) 06327 1451
U327 1451

86327 1451

6327 1451

6327 1431

1 51 17 06327 1451

3 16 210 06327 1451

3 102 210 06327 1451

3 107 210 06327 1431

63271 0

6327 0 0

0 0 0 06327 3 16

0 0 1 12426327 3 16

6327 3 16

1.05000-04 0.00000400 1.10000-04 0,00000+4006327 3 16
1.20000-04 0,00000400 1.,27500-04 0.00000+4006327 3 16

LINES)H

P 66500-01
B.61500-01

5.06269001
0.00000¢+00

2
5.85609402
5.481R9402

LINES)

5.94000~-0%
5.5R000~-04

5.842694+01
0.00000¢00

2
0.00000+00
0.00000+00

LINES)

1.85800-02
1.73667-02

1.76000+07
1.790004+07

0
0

1.05000-04
1.20000-04

1.76000+407
1.790004+07

0
0

1.05000-0¢4
1.20000-04

1.76000407
1.79000407

B.63500~01
8.60500-01

0
0

5.71428402
$.34221402

5.82000-04
5.46000-04

0
0

0.00000¢00
0.00000400

1.81400-02
1.703323-~02

1.77000¢07
1.80000+07

0
1

1.10000-04
1.27500-04

1.77000+07
1.800004+07

0
1

1.10000-04
1.27500-04

1,77000¢07
1.80000407

8.62500-016327
0.000004006327
6327

06327

12426327

6327
5.5936440286327
5.17542¢026327

5.70000-046327
0.000004006327
6327

06327

124263217

6327
0.000004006327
0.000004006327

1.77133-0262327
0.000004006327
6327

6327

0

-1

3 16

3102
3102
3102
3102
3102

3102
3102

3107
3107
3107
3107
3107

j1ov
3107
3 0
0 0
o 0
o o0

O DN AL WA =~O

228
229
230
231
232
232
134
238

439
440
44
442
443
444
LB
L1 Y]

650
651
652
653
634
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APPENDIX A

[Translation of lines RGEN0006 to RGENO0322:)

Purpose

The purpose of this programme is to read the AGENDF¢ library produced by the
#GROUPRt module of the ENJOY# code and to produce a new library that is
suitable for other codes.

This program was developed by Ezzat Selim Chalhoub and Jaime Anaf.
(Cards 14 to 151 omitted, since the the subject is covered in sections 2-4).

Input and output files

Input

Input data

Card 1

JCODE

NMAT

14

Library produced by NJOY, containing the materials to be
processed.

Input data.

Existing library to be updated, only if JCODE = 1.

Printout.
New library, created or updated (if JCODE = 1).

(Format 1615)

Control variable indicating the desired format of the library
to be produced.

library to be processed by the EXPANDA-70D code.

JCODE = 1,

JCODE = 2, library to be processed by the PFCOND code.
JCODE = 3, library in the ENDF/B-V format.

JCODE = 4, library to be processed by the COMPAR code.

Number of materials to be processed. Maximum five materials
per processing permitted, owing to the limitations imposed by
the memory of the CDC-CYBER 170/750. This restriction is
applied only for JCODE = 1. For the remaining options of
JCODE, there is no restriction, since the program processes
each material separately. See limitations mentioned below.

NMAT > O, NMAT materials will form a new library. They
will be added to an existing library, when
JCODE = 1.

NMAT < O, (only for JCODE = 1)
ABS (NMAT) materials will be replaced in an

existing library.

NMAT

h
o

(only for JCODE = 1)

A list of the materials contained in an existing
library will be printed. In this case, it is
necessary to supply only the NWD variable of this
card and the type-2 card.
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APENDICE A

PROGRAM RGENDF(INPUT,OUTPUT,TAPESeINPUT, TAPEL=OUTPUT,TAPEL,
TAPE2, TAPEITAPEA,TAPETSTAPES,TAPED)

SLIPIPPIIRIS 0000 RECOEVEERLEEREONESSPR0OOERPGENOOERENBISOCS

FINALIDADE

ESTE PROGRAMA TEM POR FINALIDADE LER A BIBLIDTECA «GENDF» PRODU=
Z1DA PELD WODULO #GROUPRS, DO CODIGO #NJOY#, E PRDDUZIR URA NOVA
BIBLIDOTECA ADECUADA A DUTRDS CODIGOS.

ESTE PROGRAMA FDI ELABDRACO POR EZZAT SELIM CHALHOUB € JAINME
ANAF,

RGENOOOL
RGENDOO2
RGENOOO3
RGENDQO4
RGENOOOS
RGENOODSG
RGENOOO7?
RGENOOOSB
RGENOOOQ
RGENOQL0
RGENOO11
RGENDO12
RGENOO13

(CARPTOES OF 14 A 151 RETIRADOS POR ESTAR O ASSUNTO INCLUIDO NOS CAPITULOS 2 4 &)

OO0 NOMOOMNMOOOOOOOONOMOMOOOOOOO0OOOOMNOOMNOOO

ARQUIVOS DE ENTRADA E SAIDA

ENTRADA
1 BIBLIOTECA PRDDUZIDA POR NJOY, CONTENDD OS MATERIAIS
A SEREM PRDCESSADOS. ‘
5 DADOS DE ENTRADA,
4 BIBLIOTECA JA EXISTENTE A SER ATUALIZADA, SOMENTE
SE JCODE=1.,
SAIDA
6 IMPRESSAD DE SAIDA,.

] RIBLIOTECA NOVA, CRIADA QU ATUALIZADA (SE JCODE=1),

DADOS DE ENTRADA

CARTAD 1 FORMATO(161I5)
JCODE VARIAVEL DE CONTROLE INDICANDO O FORMATO
DESEJADD DA BIBLIOTECA A SER PRODUIIDA.
JCODE = 1, BIBLIOTECA A SER PROCESSADA
PELO .CODIGD EXPANDA=TOD,
JCOOE = 2, BIBLIDTECA A SER PROCESSADA
PELDO CODIGO PFCOND.
JCODE = 3, BIBLIOTECA NO FORMATO 0aA
ENDF/B=~V,
JCDDE = 4, BIBLIOTECA A SER PROCESSADA
PELD CODIGO COMPAR,
NMAT NUMEROD DE MATERJAJS A SEREM PROCESSADOS. NO
MAXIMO 5 MATERIAIS, POR PROCESSAMENTO» SAC
PERMITIONS, DEVIDO A LIMITACAQ INPOSTA PELA
MEMORIA 0D COC=CYBER 170/750s ESTA RESTRI=-
CAD EH APLICADA SOMENTE PARA JCODE=1
PARA AS DEMAIS OPCOES DE JCODE, NAD WA RES-
TRICAO, POIS O PROGRAMA PROCESSA CADA MA-
TERIAL ISOLADAMENTELVER LIMITACOES APRESEN=
TADAS ABAIXD, :
NMAT > 0O, NMAT MATERIAIS FORMARAD una
NOVA BIBLIOTECA., SERAD ADICIO=-
NADOS A& UWA BIBLIOTECA JA EXIS=
TENTE, CASD JCODEs]
NMAT < O, {SOMENTE PARA JCODE=1)
ABS(NMAT) MATERIAIS SERAD SUBS=
TITUIDOS NUMA BIBLIOTECA Ja
EXISTENTE,
NRAT =« 0, (SOMENTE PARA JCODE=1)

UMA RELACAD DDS MATERIAIS CON=
TIDOS NUMA BIBLIDTECA JA EXIS=

RGEND152
RGENO153
RGENOL154
RGENO155
RGENO156
RGENO15T7
RGENO1SS
RGENO159
RGENOD160O
RGENO16]
RGENQL162
RGENO163
RGENOL6&4
RGEND165
RGEND166
RGENQL6T
RGENO168
RGEND169
RGENO1TO
RGENO171
RGENOL1T2
RGENO1T3
RGENDO174
RGENDLT7S
RGENDLTS
RGENO177
RGENO178
RGENOL1TO
RGENOQL180
RGENO18B]
RGENDL18B2
RGENO183
RGEN01084
RGENOLBS
RGENO1B6
RGENOLBY
QGeEn0l8e
RGENO189
RGENOL190
RCENDO19]
RGENO192
RGEND193
RGENOL94
RGENOLSS
RGEUO196
RGENO197
RGENO148
RGENO1SQ9
RGENO20O
RGEND201
RGEND202
RGENO203
RGENOD20¢
RGENO2035
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NGR

NFIS

NSIGO

NUTHG

IPRINT

Card 2
((TIT(I,J),
I=1,068),
J 1, NWD)

Card 3
(T(IT),
IT = 1,NT)

Card 4
(SIGO(IS),
1S = 1,
NSIGO)

Card 5
(MATD(IM),
IM =1,
ABS (NMAT)

16

Number of energy groups.
The data will be produced in order

NGR < 0, decreasing in energy.
NGR > 0, increasing in energy.

The maximum values permitted are:

NGR = 70, for JCODE = 1 and 2, and
NGR = 620, for the remaining options.
(omitted for JCODE = 2)

Number of materials containing the fission cross-section (MAX
NFIS = NMAT) to be processed.

(omitted for JCODE = 2)
Number of reference cross-sections #BACKGROUND# (SIGMA-ZERO).

The maximum values permitted are:

NSIGO
NSIGO

7, for JCODE = 1, and
8, for the remaining options.

(omitted for JCODE < 3)
Number of temperatures (max 6).

(omitted for JCODE < 3)
Legendre order + 1 - (max 5).

(omitted for JCODE = 2)
Number of comment cards to be supplied in the type-2 card.

NWD(max) = 9, only for JCODE = 3
NWD = 1, for the remaining options.

(necessary if JCODE = 4)
Number of the highest-energy thermal group.

Control variable for the printing (= 1) or not (= 0) of a table
containing the dimensioning of the variables, effected by
dynamic allocation.

Format (6A10) - (omitted for NWD = 0)
Title to be given to the library produced.

Format (8E10.5) - (omitted for JCODE < 3)
Temperature in degrees K.

Format (8E10.5) - (omitted for JCODE < 3)
Values of reference cross-sections #BACKGROUND#
(SIGMA-ZERO) in barms.

Format (5I5) - (omitted for NMAT = or > 0).
Identification of the materials, according to JAERI, to be
substituted in an existing library.
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NGR

NFIS

NSIGO

NT
NPN

NVD

NUTHG

IPRINT

CARTAD 2
({TIT(I,d)»
I=1,6)45J0%)1,NWD)

CARTAD 3
(T(IT)sITe]lsNT)
CARTAD &

(STIGO(IS),
IS=1,NSI60)
CARTAD 5
(MATD(IM),
IM=1,ABS (NHAT))

CARTAD 6
ANAME(IN)

MAT(IM)
MCODE(IM)

MSF(IM)

IFIS(IN)

NRFS(IM)

CARTAD 7
NRE3{IT,IM)

TENTE, SERA IMPRESSA, NESTE
CASO, EM NECESSARIO FORNECER
APENAS A VARIAVEL NwD OESTE
CARTAD € O CARTAO 0O TIPO 2,
MUMERD DE GRUPDS DE ENERGIA,
DS DADDS SERAD PRODUZIDOS EW ORDEM
NGR < O» DECRESCENTE DE ENERGIA,
NGR > O, CRESCENTE DE ENERGIA.
DS VALORES MAXIMODS PERHITIDOS SAO:
NGR = 70, PARA JCODEel E 2 13
NGR = 620y PARA AS DEMAIS DPCOES,
(OMITIDO PARA JCODE=2)
NUMERO DE MATERIAIS A SEREM PRDCESSADOS»OUE
CONTEM A SECAD DE CHOQUE OE FISSAD,
{MAX NFIS=NMAT),
(ORITIDD PARA JCODEe2)
NUMERDO DE SECOES OE CHOQUE ©OF REFERENCIA
#BACKGROUND® (SIGMA=ZERD) .
0S VALORES MAXIMOS PERMITIDOS SAO:
NSIGO = 7, PARA JCODE=] E
NSIGO = B8s PARA AS DEMAIS DPCDES.
(OMITIDO PARA JCODE<3) )
NUMERD DE TEMPERATURAS, (MAX §),
(OMITIDO PARA JCODE<3)
ORDEM DE LEGENDRE+4L ~ (MAX 5),
(OMITIDD PARA JCODE=2) :
NUMERD DE CARTOES COMENTARIO A SEREM FORNE=-
CIDDS ND CARTAO DO TIPO 2.
NVWD(®AX)s Q, SOMENTE PARA JCODE=3
NwD = 1o PARA AS DEMAIS OPCOES.
(NECESSARIO SE JCODE=4)
NUMERDO DO GRUPO TERMICO DE MAIS ALTA
ENERGIA.
VARIAVEL DE CONTROLE PARA 4 IMPRESSAOD (=}1)
OU WNAD (=0) DE UMA TABELA QUE CONTEM O
DIMENSIONAMENTD DAS VARIAVEIS, EFETUADD
PELA ALOCACAO DINAMICA,.
FORRATO(6A10) - (OMITIOD PARA NWD=Q)
TITULD A SER DADO A BISLIOTECA PRODUIIOA,

FORMATO(BEL1O0.5) = (OMITIDD PARA JCODE<])
TEMPERATURA EM GRAUS X, :
FORMATO(BEL1D.5) = (OMITIDO PARA JCODE<))
VALORES DE SECOES OE CHOOUE DE REFERENCIA
dBACKGROUND® (SIGRA=TERD) EN BARNS,
FORMATO(SIS)=(OMITIDO PARA NMATs QU >0)
TDENTIFICACAD 00S MATERIAIS, CONFORME O
JAERI, A SEREM SUBSTITUIDOS NUMA BIBLIOTECA
JA EXISTENTE.
FORHATD(A10,515)
(NECESSARIO SE JCODE=3)
NOMENCLATURA DO MATERIAL IM A SER PROCESSA=
D0,
EX: PARA U=235, ANAME= 92=U=235,
IDENTIFICACAD DD MATERIAL,CONFORME A ENDF/B
(NECESSARIO SE JCODE=1)
IOENTIFICACAD DO MATERIAL)CONFORME O JAERI,
(NECESSARID SE JCODE=1)
VARIAVEL DE CONTROLE INDICANDO QUAIS VALQ-
RES DE SIGMA=ZERO SERAD ADDTADOS PaARA O
MATERIAL.

MSF = 0, 1.E10

MSF ® 13 1¢E10210€=10s1e€101e€2014E€E3214E4>

1.,E5
MSF = 27 1eE10s1eE=10s14E0s1eE1r1aE221.E3»
1.€4

VARIAVEL ©OE CONTROLE INDICANDO SE PARA O
MATERIAL SERA PROCESSADA (=1) QU WAD (D)
A SECAD OE CMOQUE DE FISSAD.
VARTAVEL DE CONTROLE INDICANDD SE PARA O
MATERIAL SERA PROCESSADA (=1) O0OU NAQ (=0)
A REACAD 18 DO ARQUIVO 5 (ESPECTRD DOE
FISSAQ). '
FORRMATO(2IS) : :
NUMERD DE REACOES DO ARQUIVO 3 DA ENDF/B A
SEREM PROCESSADAS,
0S VALORES MAXIMOS PERMITIDOS SAO:

NRF3 = B, PARA JCODE=]1 £ 2 1

RGENDQ206
RGEND207
RGENO208B
RGEND209
RGENO210
REENO211
RGENO212
RGENO213
RGENO214
RGENO215
RGEND216
RGENO217
RGENO218
RGENO219
RGENO220
RGENO221
RGEND222
RGEND223
RGEND224
RGENO225
RGENQ226
RGENOD227
RGENOZ228
RGENOD229
RGENO230
RGENO2131
RGENO232
RGENQ233
RGENO234
RGENOD235
RGENDO2136
RGENO237
RGEND238
RGENO239
RGEND240
RGENO241
RGENO242
RGENO243
RGENO244
RGENO245
REENOD246
RGENO247
RCENOD248
RGENO249
RGENDO250
RGENO231
RGENOD252
RGENO233
RGENO254
REENOD255
RGENO256
RGENO257
RGENOC238
RGEND259
RGENO260
RGENO26)
RGEND262
RGENODO243
RGENO264
RGEND265
RGENQ266
RGENO267
RGENO248
RGENO269
REGENO270
RGENO271
RGENO272
RGENO273
RGENQO274
RGENO27S
RGENO276
RGENO277
RGENO278
RGEND279
RGEND280O
RGENDZ28]
RGEND282
RGENO28B3
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Card 6
ANAME (IM)

MAT(IM)

MCODE (IM)

MSF (IM)

IFIS(IM)

NRF5 (IM)

Card 7
NRF3(IT,IM)

NRF6 (1T, IM)

Card 8
(IR3(IR,IT,
M)

IR=1, NRF3)

Card 9
(IR6 (IR,IT,
M)
IR = 1,NRF6)

18

Format (Al10,5I5)

(necessary if JCODE = 3)

Nomenclature of the material IM to be processed.
Ex: for U-235, ANAME = 92-U-235.

Identification of the material, according to ENDF/B

(necessary if JCODE = 1) -
Identification of the material, according to JAERI.

(necessary if JCODE = 1)
Control variable indicating which values of SIGMA-ZERO will be
adopted for the material.

MSF = 0, 1.E10

MSF = 1: 1.E10,1.8-10,1.E1.1.E2,1.E3,1.E4,
1.E5

MSF = 2: 1.E10,1.E-10,1.E0.1.E1,1.E2,1.E3,1.E4

C?ntrol variable indicating whether the fission cross-section
will (= 1) or will not (= 0) be processed, for the material.

Coptrol variable indicating whether reaction 18 from file 5
(fission spectrum) will (= 1) or will not (= 0) be processed
for the material.

Format (2I5)
Number of reactions from file 3 of ENDF/B to be processed.

The maximum values permitted are:

NRF3 = 8, for JCODE = 1 and 2;
NRF3 = 18, for JCODE = 3 and
NRF3 = 3, for JCODE = 4.

(omitted for JCODE > 2)
Number of reactions from file 6 of ENDF/B to be processed -

(max 8).

Format (16I5) - (omitted for NRF3 = 0)
Identification of the reaction IR from file 3, according to

ENDF/B.

Format (1615) - (omitted for NRFé6 = 0)
Identification of the reaction IR from file 6, according to

ENDF/B.

In relation to the inelastic scattering matrix, the first and
final excited states and the continuum - if they exist - must

be given.
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NRF3 = 18) PARA JCODEe3 E
. NRF3 s 3, PARA JCODE=S
NRFGIIT,IN) (OMITIOO PARA JCODE>2)

NUMERD DE REACCES 00 ARQUIVO & D& ENDF/8 A

SEREM PROCESSADAS = (MaX B8),

CARTAD 8 FORMATD(1615) = (OMITIOQ PARA WRF3=0)
(IRA(IR,ITsINM) IDENTIFICACAO DA REACAOD IR DO ARQUIVO 3,
IR=1,NRF3) CONFORME A ENOF/B,

CARTAD 9 FORMATO(16I5) = (OMITIDO PARA NRF6e0)

(IRG(IR,IT,IN) IDENTIFICACAD DA REACAD IR DO ARQUIVO 6»

IR=s1,NRF6) CONFORME Ao ENDF/B.
CON RELACAD A MATRIZ OE ESPALMAMENTD

LASTICO, DEVEM SER FODRNECIDOS», CASO EXISTI=-
REM, O PRIMEIRO £ O ULTINO ESTADOS EXCI=

TADDOS € O CONTINUD.

OBSERVACDES!

1) OS CARTOES 7 A 9 SAD REPETIDOS PARA CaDA TEMPERATURA IT}
A9

2) 0S CARTOES & SAD REPETIDOS PARA CADA MATERIAL IM:

3) NA PREPARACAD DA BIBLIOTECA SAO CONSIDERADOS INTERNAMENTE

PELD PROGRAMA, PARA
JCODE=1 » 3 TEMPERATURAS (300, 900 E 2100K) 3

JCODE=2 » 1 TEMPERATURA (300K) E 1 SIGMA=ZEROD (DILUICAD

INFINITA),
%) & REACAD PQO0O02 EH PROCESSADA SOMENTE SE JCODEe=],

5) A REACAD R3100 (MFe3 E MTel0Q0) DEVE SER SEMPRE REQUISITADA

SE JCODE=1.,

&) AS IDENTIFICACDES DOS MATERIAIS #MAT#, CASO NMAT > 1, DEVEM

ESTAR NA MESHMA ORDEM DOS OUE SE ENCONTRAR NA #GENDFs,

EXEMPLOS DE DADDS DE ENTRADA

SAD APRESENTADOS ABAIXD, EXEMPLOS DE DADDS ©OFE ENTRADA PARA aAS

OPCOES DE JCODE.

1) JCDDE=]
1 5 70 5 7 0 0 1 0 1
JUN/BT = 5 MATERIAIS

U=235 1261 925 1 1 ]

8 5

1 2 4 16 18 100 251 452
2. 16 51 66 9}

6 1

1 2 4 16 18 100

2

-] 1

1 2 & .16 18 100

2
uU-238 1262 6§28 2 1 0

8 5

1 2 & 16 18 100 251 452
2 16 51 76 9

6 1

1 2 4 16 18 100

2

6 1

1 2 & 16 18 100

2

PU=239 1264 949 1 1 1

8 5

1 2 4 16 18 100 251 452
2 16 51 76 91

6 1

1 2 4 16 18 100

2

6 1

1 2 & 16 18 100

2

PU-240 1265 940 1 1 0
8 5

1 2 4 16 18 100 231 452
2 18 51 62 91
6

RCENO284
RGENO28S
RGENO286
RGENO28?
RGENDO288
RGENO289
RGENO290
RGENO291
RGEND292
RCENO2913
RCGENO2094
RGEND29S
RGEND29S
RGENO297
RGENOD298
RGEND2499
RGENO300
RE6ENO301
RGENQ302
RGENO303
RGENO304
RGENO305
RGENO306
RGENO307
RGENO30S
RGENOQ309
RGENO310
RGENO11L
RGEND312
REGENDO313
RGENO314
RGEND315
RGEND31S
RGENOILT
RGEND318
RGENO319
RGEND320
REENO32]
RGENQ322
RGENO323
RGEND324
RGENO325
REEND326
RGENOQI27
RGENO328
RGENO329
RGENO33O
RGENOI3]
RGENO2I2
RGEND333
RGEND334
RGENO3I3S
RGEND32G
RGENOIIT?
RGENOQ128
RGEND339
RGEMO340
RGENDI4]
RCEND3S2
RGENO343
RGENO344
RGEND3I45
REGENO346
RGEND34T
RGEND3s S
RGEMO0349
RGENO3SO
RGEND2S]
RGENO3S2
RGENO353
RGEND3SS
RGENO3SS
RGEND3ISH
RGEND3SY
RGENOISSE
RCENOISO
RGENO360
RGENO36]
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Observations

(1) Cards 7-9 are repeated for each temperature IT;
(2) Cards 6-9 are repeated for each material IM;
(3) In preparing the library, the following are considered internally by

the program:

for JCODE = 1: 3 temperatures (300, 900 and 2100 K);
for JCODE = 2: 1 temperature (300 K) and 1 SIGMA-ZERO (infinite
dilution).

(4) Reaction R0002 is processed only if JCODE = 1.

(5) Reaction R3100 (MF = 3 and MT = 100) must always be called up if
JCODE = 1. .

(6) The identifications of the materials #MAT#, in the case where NMAT > 1,
must be in the same order as those contained in the
#GENDF4.

Examples of input data

Presented below are examples of input data for the JCODE options.
[Translation of line RGEN0402:)

Library generated by the NJOY code - Jul. Bé.

"Inherent limitations to execution of the code

The variable #NARRAY# in the command #PARAMETER+ command of the main program
must be set equal to:

93500, for JCODE
30000, for JCODE =
15000, for JCODE
5000, for JCODE

, and

& W=

This variable dimensions the vector #A%, contained in -the command
#COMMON/AREA#, which stores all the necessary information by means of dynamic
allocation.

20
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2 b 16 18 100

1
2
[ 1
1 2 4 leé e 100
2 .
PU=241 1266 941 1 1l 0
8
1 2 4 16 18 100 251 452
2 16 51 65 91
6 1
1 2 4 16 18 100
2
6 1
1 FJ 4 16 18 100
2
21 JCODEe2

2 1 70 0 0 0 0 0 0 )
SH=147 806 940 0 0 0
5 5
1 2 & 16 251
2 16 51 64 91

3) JCODE=3
3 1 620 o 1 1 1 7 0 0

THIS MATERIAL HAS BEEN PROCESSED, AT CTA/IEAV, IN A COMPUTER
CDC 170/750s JUL/B2» BY NJOY (10/81=21, MITH A FRACTIONAL
RECONSTRUCTION TOLERANCE OF 0,005» UTILIZING THE ENOF/8=V»
MO0 1y DOSIMETRY LIBRARY, TO PREPARE 620 GROUP (SAND=II
STRUCTURE) GROUP AVERAGES FOR UNSHIELDED» COLD (O KELVIN)
AND FLAT WEIGHTEOD,.

ALL CROSS SECTIONS ARE GIVEN IN FILE 3,
0.
l1.E10
27-C0~59 6327 0 0 0 0
3 0
16 102 107
&) JCNDE=4
& Fd 83 2 1 1 1 1 30 0
BIALIOTECA GERADA PELO CODIGO NJOY = JUL/8S
O.
1.E10
U =239 1261 0 0 1 0
3 0
2 - 18 102
U =238 1262 0 0 1 0
3 0
2 18 102

LIMNITACOES INERENTES Ao EXECUCAD DO CODIGO

A VARIAVEL #NARRAY® NO COMANDO wPARAMETER# DO PROGRAMA PRINCIPAL

DEVE SER ITGUALADA A 1
: 93500 » PARA JCODE~1 3
30000 > PARA JCODE=2 3
15000 » PaRA JCODE=3 E
5000 » PARA JCODEss

ESTA VARIAVEL DIMENSIONA O VETOR wAe¢ , CONTIDD NO COMANDD
wCOMMON/AREA", QUE ARMAZENA TODAS AS INFORMACOES NECESSARIAS
ATRAVES DA ALOCACAD DINAMICA,

CARTOES DE CONTROLE PARA A EXECUCAD

JOB,T300,5C=J2, SUBMIT DO CODIGO REENDF.
USER s oses s, todnes,

CHARGE )%, 68008

GETH»RGENDF,

FIN5y IeRGENDFsL»0,0PT=2,

* BIBLIOTECA PRODUZIDA PDR NJOY.
ATTACH,TAPE]L.

* DADOS DE ENTRADA,

RGENO362
RGENO3S3
RGENO364
RGENOISS
RGEND3IBS
RGENO3 6T
RGENO368
RGEN036O
RGENO3TO
RGEND3T)
RGEND3T2
RGENO3T3
RGENOIT4
RGENO3TS
RGENO376
RGEND3T7?
RGENO3T8
RGENO379
RGENO380
RGENDIA]
RGEND2B?
RGEND383
RGEND3IB4
RGENO38S
RGENO3BG
RGEND3B?
RGENO388
RGENO3BG
RGENO390
RGENO3Q1
RGENDI®2
RGENO293
RCEND3IO4
RGENO395
RGENO3DS
RGENO1ST
RGENO398
RGENO99
RGENO40O
RGEND4O1
RGEND402
RCENO0403
RGEND4O4
RGENO4OS
RGENQ406
RGENOGO?
RGENO4OS
RGENO4Q9
RGENO410
RGENO411
RCENOAL2
RCENO413
RCENOAL4
RGENMD415
RGENOSLS
RGENO417
RGENO418
RGEND41S
RGENOG20
RGEND42]
RGENO422
RGENO423
RGENOG24
RGENOD25
RGENDA26
RGENDA2T
RGENO& 28
RGEND429
RGENO430
RGENO43]1
RGENQ432
RGEND433
RGEND4I4
RGENO43S
RGEND436
RGENOA3Y
RGEND438
RGENO439
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Control cards for execution

JOB,T300,SC = I2. Submit of the RGENDF code.
USER, X*kkkkk Kkkkkk

CHARGE , X% XX%kk

GET,RGENDF.

FTNS,I=RGENDF, L=0, OPT=2.

* Library produced by NJOY.

ATTACH,TAPELl.

* Input data.

GET,TAPES.

COPYSBF,TAPES.

REWIND, TAPES.

* Existing library to be updated (when JCODE = 1).
ATTACH,TAPE7 .

* New library to be created.
PURGE, TAPES8/NA.

DEFINE, TAPES.

* EXECUTE.

LGO,TAPE 5,
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GET»TAPES.

COPYSBF,TAPES,

REWIND,TAPES,

¢ BJBLIOYECA EXISTENTE A SER ATUALIZADA (CASO JCODEel),
ATTACH»TAPET7.

¢« BIBLIODYECA NOVA A SER CRIADA,

PURGEs»TAPEB /NA,

DEFINE»TAPES,.

* EXECUCAD

LGO,»TAPES,

CIFEIIVEBOSIEIVVSUCOICEEPOUPICORSEEEOSEEPROESEETRESCEEESESOORNTGTQE

RGENOA4O
RGENO4SL
RGENOSS2
RGEND4A]
RGENO&44
RGENDASS
RGEND& LS
RGENDA&?
RGENDVAB
RGENDAAG
RGENOASO
RGENO4SL
RGENDAS2
RGENDAS]



