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SUMMARY OF ENDF/B PRE-PROCESSING CODES

Enclosed is the summary documentation for the ENDF/B Pre-processing
Codes

LINEAR
RECENT
‘ SIGMAl
GROUPIE
EVALPLOT
MERGER
DICTION
CONVERT

This summary documentation is merely a copy of the comment cards that
appear at the beginning of each programme; these comment cards always
reflect the latest status of input ontions, ete. For the latest publish~-
ed documentation on the methods used in these codes see UCRL~50400, Vol.17
parts A-E, Lawrence Livermore lLaboratory (1979).

Please report any compiler diagnostics, conversion or operating pro-
blems to the author at,

Dermott E. Cullen

Nuclear Data Section

International Atomic Energy Agency
P.0. Box 200

A-1400 Vienna, austria

Europe
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International Atomic Ener enc

~ Tot Distribution ' 18 December 1981

From: D. E. Cullen A EJ\ :
Nuclear Data Section a7a
: Clearance: J.J. Schmidt

Subject: ENDF/B Pre~processing Codes

At the present time a new version of the system of computer codes
which is used to process ENDF/B evaluated data into: energy dependent
form, Doppler broadened and multigroup is scheduled to be released by the
end of January, 1982. 1In order to insure that this new version is as
compatible with use on the widest variety of computers possible we are
asking a selected group of users to compile these programs on their
computers and time permitting to try some simple applications and to
report all compiler diagnostics and/or operating difficulties to the
author of these codes. All such user feedback will be incorporated into
the final version of the codes before their distribution at the end of
January, 1982,

. In the hope that you have time to contribute to this effort I have
taken the 1liberty of forwarding to you a copy of the summary
documentation and a magnetic tape containing eight programs and example
input decks. !

If you need to modify these programs in any manner in order to make
them operational on your computer one of the simplest waye to notify the
avthor is to simply put your modified version of the code back onto the
original tape and return it to the author. Since these codes are used on
e wide variety of computers it would also help if you included a
description of the compiler diagnostic or operating problem that led you
to modify the code. In this way the author can accommodate your problem
in the most computer-independent manner possible. Please also identify
your computer, compiler and operating system, as appropriate.

We realize that at this time of year it may be difficult to test
these programs before the end of January, 1982. The end of January, 1982
is merely a target date for distribution of these codes; we are in no
rush to distribute codes with which there are problems. Therefore if
your compiler diagncstics or operating experience indicates that there is
a problem with one or more of these codes contact us immediately (telex)
and we will delay distribution until we receive documentation of the
problem from you.

Hopefully, with your help the final release, and any future versicns
of these codes, will be completely compatible for use on your computer.

Thank you in advance for your help in this matter.

Dermott E. Cullen

Nuclear Data Section, IAEA

Wagramer Str. 5, P.0.B. 100 . .
A-1400 Vienna, Austria
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ENDF/B Pre-processing codes

The enclosed tape contains sixteen files: eight programs and
eight Job Control Language (JCL) input decks (describing all required

‘files and showing example input).

The first eight files are the programs,

converts all cross sections (MF=3) to linearly
interpolable form.

reconstructs the resonance parameter (MF=2)
contribution to the <cross section, adds the
background cross section (MF=3) and outputs the
combination.

Doppler broadens cross sections

Group averages cross sections

Plots cross sections, angular distributions and/or
energy distributions.

Retrieve ENDF/B data.
Creates an up-to-date reaction index in MF=l, MT=45]1.

Automatically converts any of these programs for use
on one of a variety of computers.

These programs can process data in any version of the ENDF/B

(1) LINEAR
(2) RECENT
(3) SsIGMAl
(4) GROUPIE
(5) EVALPLOT
(6) WMERGER
(7) DICTION
(8) CONVERT
format.

The next eight files are JCL decks for the above mentioned
programs, in the same order as the programs.
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FAGE 0001

FROGRAM LLNEAR CINFUT,, UTRUT  TAFES=TNOUT « THPEL=0UTFUT . LINGOO10
1 TAREZQO, TAFE2L . TAPEZRD) LINOOOZO
LINDOOIO
FROGRAM LINEAR LINGOOLC
VERSION 741 (MAY 1974} LINDOOSO
VERSION 7H—1 (AFRIL 16700 LINOOGSH0
VERSION Té-2 (OCTORER 1976 LINOOOT7D
VERSION T7—1 (JaNJaRY 1977, LINCOOSO
VERSION 78~1 (JuULY 1&78) LINDDOPG
VERSION 7o=1 (JULY 1979 CUC~7400 AND CRAY-1 VERTION, =INOCOLOO
VERSION BC-1 (MAY 1980) IRk, CDC aAND CRAY VERSION LINOO11O
VERSION 80-2 (LECEMBER 19807 LINOOLI20
VERSION Bi=1 (MARCH 19831 LINOOLI3O
VERSION 821 (JANUARY 1982 IMPROVED COMPUTER COMPATIBILITY LINOOLI4D
LINOGOLIGO

REFORT UCRL-S0400, VOL.17, PART A& (1979) LINOGL6C ~
LAWRENCE LIVERMORE LABORATORY LINOO170O
LINDOOIBO
WRITTEN RY CERMOTT E. CULLEN LINOOLI2O
NUCLEAR DaTa SECTION LINOO2GO
INTERNATIONAL ATOMIC ENERGY AGENCY LINCO210
F.0. BOX 200 LINOOZ20
VIENNA, AUSTRIA LINOO230
TELEFHONE 23~60-1718 LINDO240
LINOORSOC
AUTHORE MESSAGE LINOOR60
LINOO2T7C

THE REFORT DESCRIBED AROVE IS THE LATEST PUBLISHED DOCUMENTATION LINOOZB0
FOR THIE FROGRAM. HOWEVER, THE COMMENTS BELOW SHOULD RE CONSILEREDLINOO290
THE LATEST DOCUMENTATION INCLUDING aALL RECENT IMFROVEMENTS. FLEASELINOOIOO
~ile ALL OF THESE COMMENTS BEFORE IMPLEMEMTATION, FARTICULARLY LINOO310
THE COMMENTS CONCERNING MACHINE DEPENDENT COLING. LINOOZ20

’ LINOO330
AT THE PRESENT TIME WE ARE ATTEMFTING TO LEVELOP A SET OF COMPUTERLINOO340
INDEFENDENT FROGRAMS THAT CAN EASILY PE IMFLEMENTED ON ANY ONE LINOO3EO
OF A& WIDE VARIETY OF COMRUTERS. IN ORDER TO ASSIST IN THIS FROJECTLINOO3S6O
IT WwouLl: BE AFPECIATED IF YOU WOULD NOTIFY THE AUTHDR OF ANY LINOO370
COMFILER DIAGNOSTICS, OFERATING FROBLEMS OR SUGGESTTONS ON HOW TO LINDO3B0
IMFROVE THIS FROGRAM. HOFEFULLY, IMN THIS WAY FUTURE VERSIONS OF LINOO320

THIS FROGRAM WILL BE COMPLETELY COMPATIELE FOR USE ON YOUR LINOOACO
COMFUTER . LINOO410O

LINOO420
FURFOSE LINGO4A30

s e LINOG440
THIS FROGRAM IS DESIGNEL TO CONVERT ENDF/E FILE 3 CROSS SECTIONS LINODO4SO
TO LINEAR-LINEAR INTERFPOLAELE FORM. ANY SECTION THAT IS ALREALY LINDO4SO
LINEAR-LINEAR INTERFOLABLE WILL BE THINNEIt. LINCO47?0

LINGOL480
IN THE FOLLOWING DISCUSSION FOR SIMPLICITY THE ENDF/R TERMINOLOGY LINOO490
==~ENIF/E TAFE-~-WILL EBE USED. IN FACT THE ACTUAL. MEDIUM MAY ERE LINDOSDO
TAFE, CARIS, DISK OR ANY OTHER MEDIUM. LINOOSZ0

LINOOS20
ENDF/E FORMAT LINOOS3O
——————— s e LINOOS40
THIS FROGRAM ONLY USES THE ENDF/B BCD OR CARD IMAGE FORMAT (AS LINOOSSO
OFFOSEDR TO THE BINARY FORMAT) AND CaAN HANDLE DATA IN ANY VERSION LINDOSA0
OF THE ENIF/R FORMAT (I.E., ENDF/B-I, II,III, IV OR ¥ FORMAT). LINOOS?O

LINOOSBO
IT IS5 ASSUMED THAT THE DATA IS CORRECTLY CODED IN THE ENDF/E LINGOSP0

FaGE (003
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£ D002
FORMAT AN N0 ERBOE CHEGCKING 16 FPERFIRMEDN. TN PARTIOULR IT 18 INQO&OO
ABSUMED Tele® THE MaT, MF aMll MT ON EACH CART I8 CORRECT. STAUENCE LIMIO&SIO
NUMBERS  (COLUMNE 76-80) ARE IGNORED OM IMFUT, XUT WIild. BE LINGO&20
GORRPICTLY OUTRPLT O AL CoRDiS, THE FORMST OF SECTION MP=l. MT=451 LINOO&IO
anD sl BECTIOND OF ofFf=2 MUST BE CORRECT. THE FPROGRAM COFIES abl. LINGOsSAs
UOTHER SECTION OF DETA AS HOLLERTITH AND A% SUTH Is INSENSITIVE T0O  LINOOSSG

e
1

THE CORRECTHESS GFF IMCORRECTNESE DF ALL OTHER SECTIONS. LINOUGSE

LINDGG?O
DUTFUT FORMAT LINOGSSO
................ LINDOGTO

IM THIS VERSLON OF LINEAR AlL FILE 3 ENMERGIES WILL BE OUTFUT TN LINGOTOO
FOLINSTEAD OF Ey FORMAT LN ORDER TQ ALLOKW EMERGIES TO BE WRITTEN 1LINOOTLO
WITH W T % DIGITS OF ACCURACY. IN FREVIOUS VERSTONS THIS WAS AN LINQOTIC
DUTFUT OFTION, HOWEVER USE OF THIZ OFTION TO COMPARE THE RESULTE LINOOTIO
OF ENERGIES WRITTENM IN THE NORMéaL ENDF B COMVEJITION OF & DIGITS LINGQ7aC
TO THE & DIGIT OUTPUT FROM THIE PROGRAM UEMONSTRATED THAT FAILURE LINOOTSO
TO USE THE ¢ DIGIT OUTFUT CAN LE4! TO LARGE ERRORS IN THE LWTA LINOOTVSL

JUST HUE TO TRANSLATION OF THE ENERGEIES TO THE ENDF/BE FORMAT. LINOGT770
LINGO7B0

CONTENTE OF DUTPUT LINOG?Z0
’ LINGOBOO

ENTIRE EVALUATIONS ARE OUTFUT, NOT JUST THE LINEARIZED FILE 2 LINOORLO
CRDSS SECTIONS, E«G. ANGULAR AND ENERGY DISTRIBUTIONS &RE ALSO LIRNGOS20
INCLUDETD, LINOOB30
LINOOBAO

BOCUMENTATION LINOOBSO
————————————— LINOOB&0

THE FACT THAT THIS FROGRAM HAS OFERATED ON THE [hTaA IS DNCUMENTEDR LINOOSTO
BY THE ADDITION OF TWO COMMENT CARUS 4T THE END OF EACH HOLLERITH LINOOSSO

SECTION IN THE FORM LINDOBP0
LINOOZ00
I IR MW NN XN H R FROGRAM LINEAR (82=1) RENMERENIIINI NS WNR LINGO?10
DATA LINEARIZED USING A MAXIMUM ERROR OF 0.1 PER-CENT LLINOO?20
LINCOP30
THE ORDER OF ALL SIMILAR COMMENTS (FROM FECENT, SIGMAL AND GROURYILINOC?40
REFRESENTS & COMFLETE HISTORY OF ALL OFERATIONS FPERFORMED DM LINGDO?S0
THE LaTA. LINOOP&LO
LINOO?7O

THESE COMMENT CARDS ARE ONLY ADDED TO EXISTING HOLLERITH SECTIONS,LINGO?80
I.E.» THIS FPROGRAM WILL NOT CREATE A HOILLERITH SECTION. THE FORMATLINOO990

OF THE HOLLERITH SECTION IN ENLF/B-V DIFFERS FROM THE THAT OF LING1000
EARLIER VERSIONS OF ENDF/B. BY READING AN EXISTING MF=1, MT=451 LINO1D10
IT IS FOSSIBLE FOR THIS FPROGRAM TO DETERMINE WHICH VERSIOM OF LINGIC2C
THE ENIF/E FORMAT THE DATA IS IN. WITHOUT HAVING 4 SECTION GF LINOG1530
MF=1, MT=451 PRESENT IT IS IMFOSSIBLE FOR THIS FROGRAM TO LING104C

DETERMINE WHICH VERSION OF THE ENDF/B FORMAT THE I¥Téa IS IN, AND  LINOIOSO
AS SUCH IT IS IMFOSSIMLE FOR THE PROGRAM TO DETERMINE WHAT FORMAT LINCG10&0

SHOULL BE USED TU CREATE A HOLLERITH SECTION. LINO1O7O
LINO1GBC
REACTION INDEX LINQ1090
LINO1100
THIS FROGRAM DDES MOT USE THE REACTION INDEX WHICH IS8 GIVEN TN LINC1110
SECTION MF=1, MT=451 OF EACH EVALUATION. LINO1120C
LINO113O
THIS FROGRAM DDES NOT URDATE THE REACTION INDEX IN MF=1, MT=451., LINQ1140
THIS CONVENTION HAS BEEN ANDFTED EECAUSE MOST USERS [0 NOT LINOG115O

REGQUIRE & CORRECT REACTION INDEX FOR THEIR SFFLICATIONS ANLI IT WASLINO1140
NOT CONSIDERED WORTHWHILE TO IRCLUDE THE OVERHEAD OF CONSTRUCTING (LIND1170
A CORRECT REACTION INDEX IN THIS FROSRAM. HOWEVER, IF YOU REQUIRE LINC1IBO
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FAGE O00E
& REACTION INDEX PO YOUR &CPFLICATIONS, AFTER RUNNING THIS FROGRAMLINGI 12O
YOU MaY USE PROGIRAM DICTION TO CRESTE & GOF\'F\'!?.'CT FEATTION INIEX . LINGL200

LINGL210

SECTION SIZE LINO1Z220
————————————— LINO123C
SIRCE THLIS PROGRAM USES & LOGICAL PACING SYSTEM THERE TS NO LIMIT LINDLI240
TO THE NUNMBER OF PDINTS L &NY SECTION. £E.8.. THE TOTAL CROSS LING125G
SECTION MaY BE REFPRESENTEL EY 200,000 DGTA FOINTS. LINOLIZS0
LINGL27D

SELECTION OF DATA LINQIZRO
LINGLD290

THE FPROGRAGM SELECTS MATERIALS TO BE LINMEARIZED RASED ETTHER QN LING1IZ00
MAT (ENDF/R MAT NO.) OR ZR. THE PROGRAOM AlLOWE UF TO 100 MAT OR LINCLIZ1O

24 RANGES TO HE SFPECIFIED. THE FROGRAM WILL ASSUME THAT THE LINCIL3I2O
ENDF /B TAFE IS IN EILTHER MAT OR ZA ORDER. WHITHEVER CRITEFRIA IS LINO1330
USED TQ SELECT MATERIALS, AND WILL TERMIMATE WHEN A MAT OR ZA LIND13540
IS FOUND THAT IS ABOVE THE RANGE DF alLl REQUESTS. LINO13S0
LINO1360 -
FROGRAM OFERATION LINC1370
LINC1380

EACH SECTION OF FILE 3 IS COMSIDERED SEFERATELY. EACH SECTION OF LINO13Z90
ENIOF/FR FILE 2 CROSS SECTIONS IS REFRESENTED BY A TABLE OF ENERGY LINO1400
CROSE SECTION AND ANY ONE OF FIVE ALLOWABLE INTERPOLATION LAWS LINO1410
BETWEEN ANY TWO TABULATED FOINTS. THIS PROGRAM WILL REPLACE EACH LIND1420

SECTION OF FILE 3 CROSS SECTIONS EY A NEZW TARLE OF ENERGY VS. LINGC1430
CROSE SECTION In WHMICH THE INTERPOLATION LAW IS ALWAYS LINEAR IN LLIND1440
ENERGY ANI CROSS SECTION BETWEEN ANY TWO TABULATED FOINTS. LINC1450

LINO1460

DATA IS READ AND LINEARIZED A FAGE AT & TIME (ONE FPAGE CONTAINS LINC1470
1002 DATA FOINTS). IF THE FINAL LIMEARIZED SECTTION CONTAINS ONE LIND1480
FAGE, OR FEWER, DATA FOINTS IT WILL PE ENTIRELY CORE RESIDENT LINC1490
AFTER IT HAS BEEN LINEARIZED AND WILL BE WRITTEN DIIRECTLY FROM LINO1S00
CORE TO THE OUTFUT TAFE. .F THE LINEARIZED SECTION IS LARGER THAN LINC1S10
A SECTION, AFTER EACH FAGE IS LINEARIZED IT WILL EE WRITTEN TO LIND1S520

SCRATCH. AFTER THE ENTIRE SECTION HAS BEEN LINEARIZEDL IT WILL LIND1S30

. BE READl BACK FROM SCRATCH, A FPABE AT & TIME, AND WRITTEN TO LINO1S40
THE OUTFUT TAFE. LINC1SSO
LIND1S60

ALLOWAELE ERROR LINO1S7O
LINO1S80

THE CONVERSION OF THE DATA FROM THE GENERAL INTERFPOLATION FORM TO LINC1SP0
LINARLY INTERFOLABLE FORM CANNOT RE FERFORMED EXACTLY. HOWEVER. ITLINO1600
CAN BE FERFORMED TO VIRTWLALLY ANY REQUIRETT ACCURACY a&ND MOST LING1610
IMPORTANTLY CAN EBE FERFORMED TO A& TOLERANCE THAT IS SMALL COMPAREDLINO1S20C
TO THE UNCERTAINTY IN THE CROSS SECTIONS THEMEELUVES. AS SUCH THE LINC1630
CONVERSION OF CROSS SECTIONS TO LINEARLY INTERFOLABLE FORM CAN EE LINO1640

FERFORMED WITH ESSENTIALLY NO LOSE OF INFORMATION. LING1&6SO

LINO166D
THE ALLOWARLE ERROR MAY BE ENERGY INDEFENTENT (CONSTANT) GR ENERGYLING1&7C
DEFENDENT. THE ALLOWARLE ERROR IS DESCRIBED RY A TARUL&KTED LINO1680

FUNCTION OF UF TO 20 (ENERGY.ERROR) PAIRS AND LINEAR INTERFOLATIONLINO1&9C
BETWEEN TABULATED FOINTS. IS ONLY ONE TARULATED POINT IS GIVEN THELINQ1700
ERROR WILL BE CONSIDEREL CONSTANT OVER THE ENTIRE ENERGY RANGE. LINC1710
WITH THIS ENERGY DEFENDENT ERROR ONE MAY OFTIMIZE THE OUTPUT FOR LINO1720
ANY GIVEN AFFLICATION BY USING A SMALL ERROR IN THE ENERGY RANGE LINO1730
OF INTEREST aND a L&S5 STRINGENT ERROR IM DTHER ENERGY RANGES. LINO1740

LINO17?S0
INFUT FILES LINO1760
——————————— ’ LINO177?0
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BAGE 0004

UMLIT  DESCRIFTION

(SR &

hed
e

OUTFUT FILES

s o o e s i 0 et e oo

INFUT CaRDE (BOL - 80 CHARACTERSAREDORD)
ORIGINAL ENDF-R DeTa (BID ~ 80 CHARACTEMS /RECORTH

UNIT  DESCRIFTION

& OUTRUT REFORT (BCU - 120 CHARACTERS/RECORD)
1 FInal ENUF/R DATA (BCD - 20 CHARGCTERS/RECORID

SCRATCH FLLES

UNIT DESCRIFPTION

22 SCRATCH FILE (BINARY - 1002 WORDS/RECORIH

INFUT CARLDS

CaRDr COLS.

LDESCRIFTION

1 i-11

12-22

VARY 1-11

12-22

EXAMFLE INFUT

- e s com 4 it S s e e

LINEARIZE all URANIUM ISOTOFE aND' THORIUM-2ZZ.

SELECTION CRITERIA (O=MAT, 1=ZA)

THIS OFTION IS NO LONGER USEL., THE PREVIOUS MEANING

OF THIS OFTION WAS.seas

MINIMUM ENERGY SFACING SELECTOR

= @ - & LIGIT MINIMUM EMERGY SFACING CALCULATIONS.
STANDARD & DIGIT E1l.4 OUTFUT.

= 1 = 8 DIGIT MINIMUM ENERGY SPACING CALCULATIONS.
STANDARD & DIGIT Eil.4 OUTFUT.

= 2 - 8 DIGIT MINIMUM ENERGY SFACING CALCULATIONS.
VARIABLE 9 DIGIT F FORMAT QUTFUT.

EXFERIENCE HAS DEMONSTRATED THAT FAILURE TO SET THIS

OFTION TO 2 CAN RESULT IN FIGNIFICANT ERRORS IN THE

FINAL IaTa, THEREFORE INTERMNOLLY THIS OPTION IS

ALWAYS SET TO 2.

MINIMUM CROSS SECTION OF INTEREST (HARNS).

(IF 1.0E-10 OR LESS IS INPUT THE FPROGRAM WILL

USE 1.0E-10). ENEREY INTERVALS WILL NOT BE

SUB-LIIVIDED IF THE ABSOLUTE VALUE OF THE CRDSS

SECTION WITHIN THE INTERVAL IS LESS THAN THIS VALUE.

LOWER MAT OR Za LIMIT

UFPER MAT OR ZA LIMIT

UM TO 100 MAT OR Za RANGES MAY BE SFECIFIEL, ONE

RANGE FER CARD. THE LIST OF RANGES IS TERMINATED BY

A BLANK CARD. IF THE UFPFER LIMIT IS LESS THAN THE

LOWER LIMIT THE UFPFER LIMIT WILL BE SET EGUAL TO THE

LOWER LIMIT.

ENERGY FOR ERROR LAW

ERROR FOR ERROR LaAW

THE ACCEFTAELE LINEARIZING ERROR CAN BHE GIVEN AS AN

ENERGY DEFENLDENT FUNCTION SFECIFIELDL BY UF TO 20

(ENERGY,ERROR)Y PAIRS AND LINEAR INTERFOLATION

TARULATE FPOINTS. ERRORS HUST BE FOSITIVE AND

ENERGIES MUST BE IN ASCENDING ORDER.

FROM O TO 100 EV

FaBE 000&

LINOL7S0
LINDLTR0 ¢
LINGIBOC

LIN01810 )
LINOLB20

LIMNOIBEO u
LINGIR4AC N
LINOLISSO

LIND1B&0

LINCIB7O i
LINDIRERO

LINGIBRO

LINOLOOD

LINC1S10

LINO1920

LINO1930

LINO1940

LINO1950

LIND19&C

LINO1970

LINO1980

LINO1990

LINOZ00O

LINOZOL1O

LING2020

LINOROB0

LINGZO40 ]
LINDO20S0O ,
LING2G&0 1
LINO207C

LING2080C

LINO209D

LINO2100

LINO211C

LINO2120

LINO213¢C

LINO2140

LINO21S0

LINGZ160

LINO2170

LINC2180

LINO2190

LINO2200

LINOZ2210

LINOZ2220

LINO2230

LINOZ240 |
LINO2250

LINO2240

LINO2270

LINO2280

LINO2250

LINOZ2300

LINO2310

L.IMO2320

LINODRZ30
LINC2340
LINO2350
LINO2340

SIBORPSC



FAGE Q00T

LINEARIZE TO 0.1 FPER-CENT ACCURACY. FROM 3100 EV TOD 1 KEU VaRyY LINGRI70
THE ERROR BETWEEN C.1 ARD 1 FER-CENT. AROVE I KEW USE 1 FER-CENT LINDZ380
ACTURACY . CALCULATION WILL USE & DIGIT MINIMUM ENERGY SFACING LING2320

FOF CALCULATIONS, AND 2 DIGIT VaARIABLE F QUTRUT FORMET CNOTE THAT LIND2400
THIS IS8 NO LOMGER A INFUT OPTION. SEE COMMEMTS AROUL) . SURDIVIDE LINC2410 -
INTERVALS WITHLNM WHICH THE ARSOLUTE VALLE OF THE CROSS SECTION IS LIRND2420

Wl A SN

o~
aoooecaoOODOoOD 000

- MORE THAK 1 MICRO-BARN (1.0E-¢ HARNS) . LINO2ASC ,
' LING2440
THE FOLLOWING NINE INFUT CaRDE ARE REQUIREL LIRNOR4AS0 A
LIND2460
1 O 1.00000~- & LINOZATEO
F2O00 P2P9Y LINO2480
f0232 CUPPER LIMIT WILL AUTOMATICALLY EBE DEFINED) LINOZ49C
CELANE CARD INDICATES END OF REQUEST LIST) LINO2SGO
0+ 00000+ O 1.00000-03 LINC2510

T 1.00000+ 2 1.00000~03 . LINO2T20
C 1.00000+ I 1.00000-02 ' LINO2T30O
€ 1.00000+ & 1.,00000~-02 LINOZTA0
c (BLANK CaRD INDICATES END' OF ERROR LAW) LINO2T'50
c LINO2G60
Corxsern MACHINE DEFENDENT CONING sexaxxis LINQO2E70
c LINO2EBO
c THE ONLY MACHINE DEFENDENT CODING IN THIS FROGRAM 1S IN LINO2RE20
c SUBROUTINES OBLOCK AMD' TRL.OCK, WHICH CONTROL I/70 TD THE SOCRATCH LIND2&00
c FILE. A8 DISTRIRUTED THIS FROGRAM WILL FERFORM NORWMAL FORTRAN LINCISL1C
c EINARY I/0 AND NEED -NMOT BE MODIFIED FOR USE ON aNY COMPUTER. LIND2&20
{ c HOWEVER IF YOU WISH TO OFTIMIZE THIS PRDOGRAM FOR USE AT YOUR LINOZ&3C
‘ c INSTALLATION YOU MAY REFLACE THESE TWO ROUTINES WITH THE LIND2&640
c MOST EFFICIENT TYFE OF 1I/0 FOR YDOUR COMFUTER. EQUIVALENT LINGZ&S0
c CODING IS PROVIDED TO USE BUFFERED I/0 ON THE LIVERMORE COC~7600 LINO2660
c ‘OR CRAY=-1. LINO2670
c . . : LINO24BC
Coewserre MACHINE DEFENDENT COLIING %6 snn LING2690

FAGE 0001
SOUETE ¢ TNFUT . OUTEUT . TARES=INELT , TAFES=DUTFUT . TAFEZO, GROOCOCLG
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FAGE 0001

THE REFORT DESCRIBED ABOVE IS5 THE LATEST FUBLISHED DDCUMENTATION RECO0280
FOR THIS FROGRAM. HOWEVER, THE COMMENTS FELOW SHOULD RE CONSIDEREDRECOO290
THE LATEST DOCUMENTATION INCLUDING ALL RECENT IMPRDVEMENTS. FI.LEASERECO0300
REALl ALL OF THESE COMMENTS BEFORE IMFLEMENTATION. PARTICULARLY RECO0310
THE COMMENTS CONCERNING MACHINE DEFPENDENT CONING. RECO0320

RECO0330
AT THE FRESENT TIME WE ARE ATTEMPTING TO DEVELOP A SET OF COMPUTERRECO0340
INLEFENTENT PROGRAMS THAT CAN EASILY BE IMPLEMENTED OM ANY ONE RECO03%0
OF A WIDLS VARIETY OF COMFUTERS. IN ORDER TD ASSIST IN THIS PROJECTRECO0360
IT WOULD: BE AFPPECIATED IF YOU WOULD NOTIFY THE AUTHOR OF ANY RECO0370
COMPILER DIAGNOSTICS, OFERATING FROBLEMS OR SUGBESTIONS ON HOW TO RECO03BO
IMPROVE THIS FROGRAM. HOFEFULLY, IN THIS WAY FUTURE VERSIONS OF RECO039C

< FROGRAM RECENT CINPUT, QUTFUT , TAFSS= INFUT , TAFEA=OUTRUT ., TAFE20 . RECOOQLO
o i TAFEZL, TAFE2Z, TAMEZD RECOGO20
[ RECOOCS0O
C-- FROGRAM RECENT RECO0040
c VERSION 771 (DCTORER 197¢) CDL-760C AND CRAY-1 UERSTIOM, RECOOOS0
< VERSION §0~1 (MaY 1980 TEM. CIOC AMD CRAY UVERSION RECO00&60
o VERBION &80-2 (DECEMBER 19505 IMPROVED TRESTHENT OF UNRESOLVED RECOOCTC
c REGION TO COMPUTE ALL REACTIONS AT RECCOOBG
c THE SAME TIME RECOO00%0
c VERSION &1~1 (MaRCH 1981) RECOQ100
C VERSION B1-2 (AUGUST 1981) ADDED MIOMITOR MOLE., ALLDED SFEED OFTION RECOOLLC
G TO BYPASS DBACHWARDS THINNING IF FILE 3 RECOQ1Z20
c ALLOWARLE ERROR = 6.0 RECOO130
c VERSION &82~1 (JaNUARY 19827 TMPROVED COMPUTER COMPATIHILITY RECO014G
c RECOC1S0
c REFORT UCRL-S0400, WOL. 17, FART C (197%) RECO0160
c LAWRENCE LIVERMORE LARORATDRY RECOQ170
c REC00180
c WRITTEN BRY DERMOTT E. CULLEN RECGO190
C NUCLEAR DATA SECTION RECO0Q200
c INTERNATIONAL ATOMIC ENERGY AGENCY RECOO210
Cc F.0. BHOX 200 RECO0220
Cc VIENNA, AUSTRIA RECO0230
c TELEFHONE 23-460-1718 RECO0240
C RECOOR50
c AUTHORE MESSAGE RECO0240
C RECOO270
c

c

c

c

THIS FROGRAM WILL BE COMPLETELY COMPATIBLE FOR USE ON YOUR RECO0400
COMFUTER . RECOO410

RECO00420
FURFOSE RECO0430
—————————— RECOO440

THIS FROGRAM 1S DESIGNED TO RECONSTRUCT THE RESDNANCE CONTRIBUTIONRECOOASO
TO THE CROSS SECTION IN LINEARLY INTERFOLAELE FORM, ADD IN ANY RECOC460
LINEARLY INTERFOLABLE BACKGROUND CROSS SECTION AND DUTFUT THE RECC047C
RESULT IN THE ENIF/E FORMAT. THE CROSS SECTIONS OUTPUT EY THIS RECO0A80
FROGR#™ WILL BE LINEARLY INTERFOLABLE DVER THE ENTIRE ENERGY RANGERECOC4%0

RECO0S00
IN THE FOLLOWING FOR SIMPLICITY THE ENDF/R TERMINOLOGY~-ENDF/B RECO0S10
TAFE—-~WILL EE USED. IN FACT THE ACTUAL MELIUM MAY BE TAPE, CARDS, RECO0S20

DISK OR ANY OTHER MEDIUM, RECO0530

RECO0S40
ENDF/E FORMAT RECO0SS0
------------ RECO0S560

THIS FROGRAM ONLY USES THE ENDF/E BCD OR CARDL IMAGE FORMAT (AS RECO0S70
OFFOSED TO THE RINARY FORMAT) AND CAN HAMILE DATA IN ANY VERSION RECO0SSC
OF THE ENIF/ER FORMAT (I.E., ENDF/BE-I, II,III, IV OR V FORMAT). RECO0S90

c
c
c
c
c
c
c
c
c
C
C
c
C
Cc
c
C
C
c
Cc
c
c
c
C
Cc
c
c
C
C
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RECOOS00
IT IS ASSUMED THAT THE DATA 1% CORRECTLY COUED IN THE ENOF/R RECQO&LE
FORMAT AND NO ERROS CHECKING IS PERFORMEDR. IN PARTICHLAR IT IS RECOCaSG
AHSSUMED THAT THE MAT,; MF ANI MT ON EACH CaRT I CORRECT. SEQUENCE RECOO6ZC
NUMBERS (COLUMNS 7&-20) ARE IONORED QN INFUT: RUT WYLL BE RECO0&40
CORRECTLY OUTFUT ON ALL CaRIIS. THE FORMAT OF SECTION HF=1, MT=451 RECCO&S0O
AND ALl SECTIONS OF miF=2 AND 3 MUST BE CORFECT. THE PROGRAM COFIESRECOC&GO |
ALL QTHER SECTION OF DAaTA AS MOLLERITH aND A% SUCH I8 INSENSITIVE RECOGSTO
TO THE CORRECTNESS OR INCORRECTMESS OF ALL OTHER SECTIONS., RECOO68C

RECO0&690
All FILE 3 BACKGROUND CROGES SECTIONES THAT ARE USED RY THIS FROGRAMRECONT?O0
MUST BE LINEARLY INTERFOLABLE IN ENERBY o6l CROSS SECTION (ENIF/ER RECOOT71O
INTERFOLATION LaWw 2% FILE 3 CROSS SECTIJINS MAY HE M4NE LINEAFLY RECOOT20
INTERFOLAELE &Y USING FPRUOGIRAM LINEAR (UZRL~S0400, VDL .17, PART &).RECCOYIO
IF THIS FPROGROM FINDS THAT THE FILE 3 CROSE SECTIONS ARt NOT RECOD740
LINEARLY INTERPOLABLE THIS FPROGRAM WILL TERMINATE EXECUTION. SINCERECOCTSC
THIS WILL NOT OCCUR LNTIL AFTER THE RESONANCE CONTRIHUTION HAS RECOO7&60

BEEN RECONSTRUCTED FAILURE TO HEED THIS WARNING CaMN RESULT IN RECOO770
WASTING & GREAT DE4L OF COMPUTER TIME. REC00780

REC00750
OUTFUT FORMAT RECOO800
et e e i RECOOB10

IN THIS VERSION OF RECENT ALL FILE 3 ENERGIES WILL ®wE OUTFUT IN RECO0B20
F (INSTEALR OF E) FORMAT IN ORDER TO ALLOW EMERGIES TO RE WRITTEN RECO0830
WITH UF TO 9 DIGITS OF ACCURACY. IN FREVIOUE VERSIDNS THIS WAS AN RECCOB4C
OQUTFUT OFTION. MOWEVER USE OF THIS OFTION TO COMPARE THE RESULTS RECOOBSO
OF ENERGIES WRITTEN IN THE NORMAL ENDF/E CONMVENTION OF o DIGITS RECOOBA0
TO THE ¢ DIGIT OUTFUY FROM THIS FROGRAM LEMONSTRATELD THAT FATLURE RECOOB7C
TO USE THE 9 DIGIT OQUTEUT CAN LEAD TO LARGE ERRORS IN THE DATA RECO0OB80

JUST LUE TO TRANSLATION OF THE EMNERGIES TO THE ENIF/B FORMAT. RECO0BP0

RECOOPO0
CONTENTS OF OUTFUT : RECO0910

RECO0920
ENTIRE EVALUATIONS ARE OUTFUT, NOT JUST THE RECONSTRUCTED FILE RECO0930
3 CROSS SECTIONS, E.G. ANGULAR AND' ENERGY IISTRIBUTIONS ARF RECO0940
#.50 INCLUDED. RECODPS0

RECO0940
DOCUMENTATION . REC00970
e e RECO0980

THE FACT THAT THIS PROGRAM HAS OFERATED ON THE DATa IS DOCUMENTED RECCOP20
BY THE ALRDIITION OF TWO COMMENT CARDS AT THE ENDI OF EACH HOLLERITH KREC01000

SECTION IN THE FDRM RECO1010
. REC01020

U2 o W I M IE NN M RECENT (VERSION B2=1 )  S96HI053 0563003636 K06 3 %96 RECO1030
DATA RECONSTRUCTED USING A MAXIMUM ERROR OF 0.1 PER~CENT RECO1040
RECO1050

THE ORDER OF alLl SIMILAR COMMENTS (FROM LINEAR. SIGMAL AND GROUPYIRECC1060
REFRESENTS 4 COMFLETE HISTORY OF ALL OPERATIONS PERFOFRMED ON RECO1070
THE DATA. REC0O1080
RECO1090

THESE COMMENT CARDS ARE ONLY ADDED TO EXISTING HOLLERITH SECTIONS,REC01100
I.E+» THIS FROGRAM WILL NOT CREATE A HOLLERITH SECTION. THE FORMATRECO1110

OF THE HOLLERITH SECTION IN ENDF/E~Y DIFFERE FROM THE THAT OF RECO1120
EARLIER VERSIONS OF ENDF/7E. BY READING AN EXISTING MF=1, MT=401 REC01130
IT IS FOSBIELE FOR THIS FROGCRAM TO DETERMINE WHICH VERKION OF RECO1140
THE ENIF/BE FORMAT THE DETA IS IN. WITHOUT HAVING A SECTION OF REC01150
MF=1, MT=451 PRESENT IT IS IMFPOSSIBLE FOR THIS FROGRAM TO RECO116&CG

DETERMINE WHICH VERSION OF THE ENLF/E FORMAT THE DnaTa IS IN, AND RECO1170
AS SUCH IT I8 IMFOSSIHLE FOR THE FROGRAM TO IFTERMINE WHAT FORMAT RECO1180

FAGE O00F
AETER FUNNING THIS FROGRAMGROCT IR0
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SHOULTY BE USED 7O CREATE & HOLLERITH SECTION. RECOLILSG
RECOL200
REACSTION INDEX RECO1210
RECOL220
THIS FPROGRAM DOES MOT USE THE REASTION IMDEXY WHICH IS GIVEN IW RECO1IZE0
SECTION MF=1, MT=451 OF EACH EVALUAGTIONM. RECCL1240

RECLLQB0
THIS FROGRAM DOES NOT UFLATE THE REACTION IWOEX IN HF=i, MT=451. REQCO1200
THIS CONVENTION HAT DEEN ALOFTED BECAUSE MOST USERS L0 WOT RECQAZTO
REQUIRE & CORRECT REACTION INDEX FOR THEIR ARFLICATIONS AND IT WASRECOL1280
NOT CONSIDERED WORTHWHMILE TO INCLUDE THE QUERKEAD OF CONSTRUCTING RECO129G
4 CORRECT REACTION INLEX IN THIE FROGRAM, HOWEVER, IF YOU REQUIRE RECGL30C
A REACTION INDEY FOR YOUR &PPLICATIONG, &TTER RUNNMIMG THIS FPROGRGMRECO1I1O
YOU MAY UBE FROGRAM DICTION TU CREATE A CORRECT REACTIOM INDEX. RECOIS20

RECO133C
SECTION SIZE ’ RECC1340
o o s e e e RECO1350
SINCE THIE FROGRAM USES A LOGICAL FAGING SYSTEM THERE IS NO LIMIT RECO1380
TO THE NUMBER OF FOINTS IN ANY SECTION, E.G., THE TOTAL CROSS FECO1370
SECTION MAY BE REFRESENTED BY 200,000 DATA FDINTS, RECO1380

RECO1390
SELECTION OF DATA . REC01400

RECO1410
THE FROGRAM SELECTS MATERIALE TC BE FPROCESSED BASED EITHER ON RECC1420
MAT C(ENLF/E MAT NO«) OR ZAa. THE FPROGRAM ALLOWS UF TO 100 MAT OR  KEC01430
ZA RANGES TO BE SPECIFIED. THE PROGREM WILL ASSUME THAT THE RECO1440
ENDF /R TAPE I8 IN EITHCR MAT OR ZA ORDER, WHICHEVER CRITERIA IS RECO1450
USED TO SELECT MATERIALS, AND WILL TERMINATE WHEN A MeT OR 2A RECG146C
IS FOUND THAT IS ABOVE THE RANBE OF aALL REQUESTS. FECO1470

. : RECO1480

OUTFUT OF RESONANCE FARAMETERS i RECO14%0

= - RECO1S00
A SPECIAL CONVENTION HAS HEEN INTROLDUCEN REGARDING FESONANCE RECO1S510
FARAMETERS. IN ORIER TO ALLOW THE USER TO LOFFLER EROADEN ANI/OR RECO1S20
SELF-=SHIELD CROSS SECTIONS THE RESONANCE FARAMETERS ARE ALSD RECO1530

INCLUDED IN THE OUTHFUT WITH THE EVALUATION. IN ORDER TO INDICATE RECO1S40
THAT THE RESONANCE CONTRIBUTION HAS aALREADY EEEN ADDED INTG THE RECQ1550

FILE 3 CROSS SECTIONS, THE LRU FLAG IM EACH SECTIOM OF FILE 2 RECC1S50
DATA IS CHANGED TO LRU=LRU+3, FOR EXAMPLE WHEN READING AN ENLF/E RECO1870
EVALUATION LRU=O (ND RESONANCES), =1 (RESOLVED)Y OR =2 RECO1580
(UNRESOLVED)Y INDICATE THAT THE DATA IS IN THE ORIGINAL EMIF/E REC01590

FORMAT« LRU=4 (NGO RESONANCES), =5 (RESOLVEL OR =6 (UNRESOLVEILD RECC1600
INDICATES THAT THE RESONANCE CONTRIBUTIOM HAS ALREALY BEEN AUDEDF RECO14610
INTO FILE 3 DATA. THIS CONVENTION INSURES THAT THIS FROGRAM WILL RECO14620

NOT AN THE RESONANCE CONTRIBUTION TO FILE 3 TWICE AND ALSO RECO1630
ALLOWS THE USER THE OFTION OF EITHER DOFPFLER BROADENING AND RECC1640
SELF~SHIELDING THE TARULATEL CROSS SECTIONS DIRECTLY OR TD USE RECC1650
THE RESONANCE FARAMETERS TO DEFINE THE EFFECTS OF DOFPLER RECC16560
ERJALENING AND SELF-SHIELTING AS THE DIFFERENCE BETWEEN THE RECO1670
ZERDC RELVIN, INFINITELY TARULATED VALUES AND THE CROSS SECTIDN RECO1480
FOR ANY OTHER TEMPERATURE AND VALUE OF SIGMA-0. RECO1690

RECO1700
ALLOWARLE ERROR ’ RECO1710

RECO1720

THE RECONSTRUCTION OF LINEARLY INTERFOLAKL.E CROSS SECTIONS FROM RECC1730
RESONANCE FARAMETERS CANNOT BE PERFORMEL EXACTLY. HOWEVER IT CAN RECO1740
BE FERFORMED TO VIRTUALLY ANY REQUIRED ACCURACY AND MOST RECO17S0
IMFORTANTLY CAN EE PERFORMED TO A TOLERANCE THAT IS SHAI.L COMPAREDRECO1760
TO THE UNCERTAINTY IN THE CROSS SECTIONS THEMSELVES. AS SUCH THE RECC1770

FA3E Q004
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CONUERGTIOMN OF CROSS SECTIONS TO LINEARLY IMTERFOLARLE FORM CaN BE RECOL7EC
FERFORMED WITH ESSENTLALLY NO LOSE OF INFORMSTION. RECOI 794

RECC1I80C
THE &LLOWABLE ERROR MAY BE ENERGY IRDEFENIENT (CONSTANTY OR ENERGYRECOIZ1G
DEFENTIENT ., THE ALLOWSRLE ERROR IS DESCRIBEDL Y & TERULATED RECC182C
FUNDTION OF UF TO 2¢ (ENERGY.ERROM: PAIFE AND LINEAR INTERFOLATIONRECO123C
BETWEEN TABULATED POINTS. IF OnMLY ONE TaABULATED FOTNT 18 GIVEN THERECO184(
ERROR WILL BE CONSIDERED CONSTANT OUER TWZ ENTIRE ENERGY RANGE. RECO185G
WITH THIS ENERGY DEPENDENT ERROE ONE Moy QETIMIZE THE OULFUT FOR  RECC18aC
ANY GIVEN AFPLICATION BY USING A SkHall ERRDR IN THE ENERGY RANGE REC01870

OF INTEREST aND A LESS STRINGENT ERFOR I OTHER ENERGY RANGES. RECC183C
RECO18390
RESQLVED RESONANCE REGIDN . RECG1%0C
RECO1910
IN THE RESOLVED RESONANCE REGION THE RESCLVED PARAMETERS ARE RECC1720
USED T0O CALCULATE COLD (ZERDC KELVIMY ENERGY DERENUENT CROSS RECO1930

SECTIONS. THE RESOLVEL FARAMETERS #MAY BE SINGLE OFR MUL TI-LEVEL RECO1240

EREIT-WIGNER, OR abDLER-ADLER PARAMETERS. REICH-MOORE FARAMETERS RECO1950

WILL RE REALL, A WARNING MESSAGE FRINTED aAND THE FARaAMETERS RECO1960
IGNOREL, RECO1970

RECC1980
UNRESOLVED RESONANCE REGION RECO1990

RECO2000
IN THE UNRESOLVED RESONANCE REGION THE UNRESOLVED FARAMETERS RECOZ010
ARE USED TO CALCULATE INFINITELY UILUTE AVERAGE CROSS SECTIONS. RECO2020
IN THE UNRESQOLVED RESONANCE REGION THE ENIDF/E CONVENTIGN OF RECO2030
INTERFOLATING CROSS SECTIONS, NOT FARAMETERS 15 USED. THAT IS, RECO2040
INFINITELY LILUTE CROSS SECTIONS ARE CALCULATED AT THE EMERGIES RECOC2027
AT WHICK FARAMETERS &RE GIVEN AND THE CROSS SECTIONS ARE THEN RECO2060
INTERFOLATED TO LEFINE THE CROSS SECTIONS AT NTHER ENERGIFS. RECO2070

RECO2080
BACKGROUNDY CROSS SECTIONS REC02090

RECOC2100
AFTER A ZERD KELVIN RESONANCE CONTRIBUTION HAaS REEN RECONSTRUCTED RECO2110
IF THERE 1S A ZERO RELVIN BACKGROUND CROSS BECTION IT WILL BE RECO2120

ARDED TO THE RESONANCE CONTRIBUTION aAND THE SUM WILL EF OUTFUT. IPRECO2130
THERE IE NO BACKGROUNI' ONLY THE RESONANCE CONTRIRUTION W. .L ERE RECO2140
QUTFUT. IF THE BACKGROUND CRDSS SECTION IS NOT AT ZERO KELVIN AN RECO2150
ERROR MESSAGE WILL BE PRINTED OUT, THE BaACKGROUND CROSS SECTION REC0O2140
WILL BE SKIFFED (I.E. NOT ADDED TO THE RESONANCE CONTRIBUTICN) ANDRE.02170
ONLY THE RESONANCE CONTRIBUTION WILL BE OUTPUT. IN THIS CASE THE RECO2130
USER USE PROGRAM SISMAL (UCRL~S50400, VOL. 17:; FART C} TG DOFFLER RECO2190
BROALEN THE RESONANCE CONTRIBUTION TO THE SAME TEMERATURE A8 THE RECO2200
BACKGROUND &I THEN A THE RESONANCE ANL BACKGROUND CONTRIEBUTIONSREC02210

TOGETHER USING PROGRAM MIXER. RECCZR220

RECC2230

RECO224C
FROGRAM OFERATION RECO2250

RECO02260
ALL OF THE FILE 2 RESONANCE FARAMETERS ARE FIRST READ AND THE RECO2270
LINEARLY INTERFOLABLE CONTRIBUTION OF THE RESONANCE FARAMETERS RECO2280
TO 'THE TOTAL, ELASTIC: CAFTURFE AND FISSION CROSS SECTIONS IS RECQ2290
CALCULATED SIMULTANEOUSLY USING A CUMMON ENERGY GRID FOR ALl REC02300
FOUR REACTICNS. AFTER THE RESONANCE COMTRIBUTION HAS REEN RECO2310

RECONGTRUCTED EACH OF THE FOUR REACTIONS IE CONSIUEREN SEFERATELY.REC02320
IF THERE IS A ZERD KELVIN FILE 3 BACKGBROUNI CROSS SECTION IT IS RECO2330
COMEINED WITH THE RESONANCE CONTRIBUTION, THE SUM IS THIMNED ANL RECO2340
OUTFUT. IF THERE IS NO FILE 3 BACKGROUNL TO AXD (EITHER NO RECO2350
EBACKGROUNIY OR NO ZERD KELVIN BACKGROUNI) THE CONTRIBUTION OF THE RECO2360
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RESONANCES TO 4 REACTION I6 THINNED aMb SQUTRUT,

IF YOU WISH TG ORTAIN THE RECONSTRUCTEX
FOR ALL FOUR REACTIONS

FaBE 00T

FEGONANCE CONTRIBUTION
O THE COMMON ENERGY GRID USED THIRING THE
RECONSTRUCTLION FROCESS MERELY. SPECIFY ZERG oll OWARLE ERF

OFR FOR

COMBINING THE FILE & AND FILE 3 CONTRIBUTIONS TG THE CROSS
SECTIONS, THIS WILL PREVINT THINNING OF THE INDITVITWUAL REACTIONS.
BUT Can RESULT In riAMY MORE FOINTS THaAN ARE REQUIRED TO REFRESENT
ANY ONE RACTION 70O THE REGUESTED RECONSTEUCTION ACCURACY.

INFUT FILES

et 4000 St o e s e ot s 2

UMIT DESCRIF

TION

) INFUT CARD (BCD - 80 CHARACTERS./RECORIN
20 CRIGINAL ENDF/EF DATA (BCD - 80 CHARACTERS/RECORIYD

OUTRUT FILES

e

UNIT LESCRIF

TION

é OUTFUT REFORT (ECL - 120 CHARACTERS/RECORIV
21 FINAL ENDF/E DATA (BCD - 80 CHARACTERS/HECORD)

SCRATCH FILES

UNIT DESCRIF

TION

a2 SCRATCH FILE FOR DATA RECONSTRUCTED FROM RESONANCE
PARAMETERS (BINARY ~ 1002 WORDS/RECORI)

3 SCRATCH FILE FOR COMEINED FILE 2 ANk 2 LATA
(RINARY -~ 2004 WORDS/RECORD)

INFUT CARLS

ot i et 20 e P e S0 e 3082

RETRIEVAL CRITERIA (O=MAT, 1=24)

FIILLE 2 MINIMUM AEBSOLUTE CROSS SECTION
(IF 1.0E~10 UR LESS IN INFUT THE FROGRAM

THIS OFTION IS NO LOMGER USED. THE
LDEFINITION OF THIS OFTION WAS...
HMINIMUM ENERGY SPACING FLAG

FORMER

= O - 6 DIGIT MINIMUM ENERGY SFACING.
STANDARD & DIGIT Ell.4 QUTRUT.

= 1 ~ 8 DIGIT MIMIMUM ENERGY SFACING.
STANDARD & DIGIT Ell.4 QUTPUT,

= 2 - 8 DIGIT MINIMUM ENERGY SPACING.
VARIABLE @ DIGIT F FORMAT OUTFUT.

FROM EXFERIENCE IT HAS BEEN FOUND THAT

FAILURE TO SET THIS QOFTION TO 2 CAN RESULT

IN LARGE ERRORS IN THE FINAL DATA.

INTERNALLY THIS OFTION I8 SET TO 2.

CARL COLS. FORMAT DESCRIFTION
1 1-11 I11
123-22 Ell.4
WILL USE 1.0E-10)
23-33
I11
S4=44 Iil OFERATING MODE
= O -~ OUTFUT MOLE
= 1 - EDIT MOLE
4585 111

DISTANT RESONANCE TREATMENT.
= O - EXACT

THEREFORE

RECO23Z7(
RECO2E60
RECOZ3ZY0
RECO2400
RECOR410
REC02420
RECCZ430
RECO2440
RECC2450
RECO2460
RECG2470
RECOZ24B0
REC0O24%0
RECO2S00
REC0O2510
RECO2S20
RECO2S30¢
RECOZ2540
RECO2850
RECO25460
RECO2570
RECO25680
RECO2590
REC02600
RECCR2610
RECO2620
RECO2630
REC022640
RECO2650
RECO2660
RECOZ470
RECO2480
RECOR&90
RECO2700
RECO2710
RECO2720
RECC2730
RECO2740
RECO2750
RECO2760
RECO2770
RECO2780
RECO2790
RECC2800
RECO2810
RECO2820
RECO2830
RECG2840
RECO2850
RECO2840
RECO2870
REC0O2880
RECO28%0
RECO2%00
RECO2910
RECO2920
RECO2930
RECC2%40
RECO2950

FAGE 00086
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100 BY

1
F2000
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C
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c
c
c
c
c
c
c
c
C
C
C
C
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C
C
C
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C 0. 00000+ ©
T 1.00000+0Z
€ 1.000004+03
C 1.00000+0%

c
[
C
c
c
c
c
c
c
c

FILES.

2 BRETUWEEN O AND

1 KEV UBE 1

S6~66 Iii
LM 1-11 Iid

12-22 111
VARY 1-11 Ell.4

12-22 Eil.4
VARY i-11 Eil.4

12-22 Eil.4
THE FILE 2

- LINEAR
- LINEAR
TOR MOLE
- NOHMAL.

R E

SELECTOR
OFERATION

)

1
2
MONI
o]
1

]

FILE
FOINTES

DAaTea.

AT IO CIER:
RATIO OVER

-~ MONITOR BROBGRESE OF

SURT. FTERUS
INTERVeL,

RECONSTRUCTION OF

EalH TIME & FADE OF IwTé
IS WRITTEN TO THE SCRaATOH FILE

FRINT OUT THE TOTAL. NUMBRER OF FOINTS
ON SCRATCH aAND THE LOWER AND UFFER

ENERGY LIMITS OF THE FAGE (THIS DFTION
IN ORTIER TO MONITOR
EXECUTION SFEET OF LDNG RUNNING JOES).

MAY BE USED

MINIMUM MaT OR Za
HAXIMUM mM&T OR ZA

U 70 100 MAT OR Za RANRES MAY BE SFECIFIED.
THE LIST IS TERMINATEDL

ONE RANDE FER CaRD,
BY A BLANK CARD.

THE

ENERGY FOR FILE 2 ERROR LAW
ERROR FOR FILE 2 ERROR LAW
ENERGY FOR FILE 2 + & ERROR LaW

ERROR FOR FILE 2

+ 3 ERROR LauW

OR FILE 2+3 ERROR LAW MaY BE LEECRIFED RY LINEARLY
INTERFOLARLE FUNCTIONS OF UF TO 20 (ENERGY.ERRORY PAIRS,
FER CaRIDi.

ONE.

THE INFUT FOR EACH LalW IS TERMIMNATEDR RY & ELANK CARID.
IF ONLY ONE FOINT IS GIVEWM THE ERROR WILL BE CONSTANT OVER THE
ENTIRE ENERGY RANGE..FOR EACH Lald ENERGIES MUST HE IN ASCENDING

ANLY FOR FILE 2 ERRORS MUST BE FOSITIVE.

EXAMFLE INFUT

CONSIDER ALL URANIUM ISDTOFES.
WHICH ARE BIGGER THAN 1.0E~8 BARNS IN ARSOLUTE UALUE.
DIGIT ENERGY SPACING AND 9 DIGIT OUTFUT (NOTE THAT THIS IS
NO LONGER AN OFTION.
MODE WITH EXACT TREATMENT OF DISTANT RESSONANCES.
100 EV USE ©.1 FER-CENT ACCLRACY.
1 KEY UVARY ACCURACY FROM C¢.1 TD 1 FER-CENT.
FER-CENT AZCURACY.
00 NOT FERFORM ANY DUTFUT THINNING,
FOLLOWING INFUT CARDS WOULLT BE REQUIRED.

AND

1.00000-08
P2Po?

1.00000~03
1.00000-03
1.00000-02
1.00000-02

0«00000+ O

SUBROUTINES ORLOCK AN

SEE COMMENTS ARDVE) .

I‘E.

(o) o

CONSIDER ALL CROSS SECTIONS

USE 8

UBE CALCULATIDN

FOR FILE
BETWEEN
ARDVE

IN COMBINING FILLE 2 AND 3
USE ¢ ERROR.

THE

o) o

(BLANK CARD ENDS REQUEST LIST)

(BLANK CARD ENIS FILE 2 ERROR LAW)

(BLANK CARD ENDS FILE 2+3 ERROR LAW)

#xwdn MACHINE DEFENDENT CODING #xwsns

IBLOCK,

THE ONLY MACHINE DEFENDENT CODING IN THIS FROGRAM IS IN
WHICH CONTROL I/0 TD THE SCRATCH

AS DISTRIBUTED THIS FROGRAM WILL FERFORM NORMAL FORTRAN

RINARY I/0 AND NEED NOT RE MODIFIED FOR USE OM ANY COMPUTER.

FAGE 0006

RECODG &0
RECO2G7G
RECOZP80
RECCIF20
RECO300G
RECC301¢G
RECO3020
RECOIOSO
RECOI0G4D
RECO30GC
RECGI060
RECOI070
RECO3080
RECO3020
RECO3100
RECO31i10
RECO03i20
RECO3130
RECO314¢0
RECO3150
RECO031&0
RECO3170
RECO3180
RECO3120
RECO3200
RECO3210
RECO3220
RECO3230
RECO3240
RECO3250
RECO3260
RECC3270
RECOZ2BC
RECO32%0
RECO3300
RECO3310
RECO3320
RECO3330
RECO3340
RECO3350
RECO3360
RECO3370
RECC3380
RECO3390
RECG3400
RECO3410
REC(3420
RECO3430
RECC3440
RECG3S450
RECC3460
REC03470
RECC3480
REC03490
RECO3S00
REC03S10
RECO352C
RECO3T3I0
RECO3540

e
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HOWEVER IF YOL WI8H TO QFTIMIZE THIS PROGRAM FOR USE AT YOUR RELCISEHO
IRSTALLATION YOU HAY REFLACE THESE TWO ROUTINES WITH THE RECO3560
MOST EFFICIENT TYPE OF 170 FOR YOUR COMPUTER. A8 aN EXAaMPLE . 'RECO3S7u
EQUIVALENT CODING I5 PROVIDED TO USE BUFFEREL I/0 OM THE RECOISHO
LIMERMORE CDC-7600 OR CReY-~1. RECO3S2C

’ RECU3600
Codordes MACHINE DEFENDENT CODING %oswwst RECC36L0
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A-1400 Vienna, Austria

FAGE 0001
FROGRAM BIGMAL CINFUT, OUTFUT , TAFES= INFUT , TARES=OUTFUT , SIGOVO10
1 TAFE2C, TAPERL, TAFERD) SIBOOO20
SIGOOV30
FROGRAM SIGMAL S1600040
VERSION 73-1 (MARCH 1873) SIGOOOSO
VERSION 74-1 (FERRUARY 177&) S1G006L&0
VERSION 76-2 (UCTORER 1976 SIGOOCT0
VERSION 77-1 (JANUARY 1577) SIGO0OBO
VERSION 78-1 (JULY 1978) SIGO00PO
VERSION 79~1 (JULY 1979) CDC-7400 AN CRéY-i VERSION. SI160G100
VERSION BO-1 t(MaY 19B0) IEM, CIC AND CRAY VERSION SIG00110
VERSION 80-2 (DECEMEER 1980) SIB00120
VERSION S1-1 (MARCH 1P81) POUBLE PRECISION IEM VERSION SIGOOL30
VERSION S1-2 (AUGUST 19B1> IMPROVEL IRM SFEED ANI STARILITY SIGO0140
VERSION B2-1 (JANUARY 1982) IMFROVED COMFUTER COMEATIRILITY SIGOO1EO
SIGO0160
REFORT UCRL~50400, UOL. 17, FART B (1979) SIG00170
LAWRENCE LIVERMORE LABORATORY 51600180
SIGO0190
WRITTEN BY DERMOTT E. CULLEN SI1600200
NUCLEAR DATA SECTION SIGO0210
INTERNATIONAL ATOMIC ENERGY AGENCY SIGO0220
F.o0. EHOX 200 SIG00230
VIENNA, AUSTRIG SIGO040
TELEFHONE 23-60~1716 SIGO0250
SIGOO260
AUTHORS MESSAGE SIGOO270
S1G00280
THE REFORT DESCRIBED ABOVE IS THE LATEST FURL.ISHED DOCUMENTATION SIG00290
FOR THIS PROGRAM. HOWEVER, THE COMMENTS FELOW SHOULD RE CONSIDEREUSIGOOZ0C
THE LATEST DOCUMENTATION INCLUDING ALL RECENT IMPROVEMENTS. FLEASESIG00310
READ ALL OF THESE COMMENTS EEFORE IMFLEMENTATION, PARTICULARLY  SIG00320
THE COMMENTS CONCERMING MACHINE DEPENDENT COLING. S1600330
SIGO0340
AT THE FRESENT TIME WE ARE ATTEMFTING TO DEVELOF A SET OF COMFUTERSIGOO3SO
INDEFENDENT FROBRAMS THAT CAN EASILY BE IMFLEMENTED OM ANY ONE  SIGO0360
OF A WILE VARIETY OF COMPUTERS. IN ORDER TO ASSIST IN THIS FROJECTSIGO0370
IT WOULD' BE APPECIATED IF YOU WOULD NOTIFY THE AUTHOR OF ANY SIGOG380
COMFILER DIIABNDSTICS, OFERATING FROELEMS OR SUGGESTIONS ON HOW TO SIGO0390
IMFROVE THIS FROGRAM., HOFEFULLY, IN THIS WAY FUTURE VERSIONS OF  SIGO0400
THIS PROGRAM WILL BE COMPLETELY COMPATIELE FOR USE DN YOUR SIG00410
COMFUTER SIG00420
SIG00430
FURFOSE SIGO0440
—————— : SIGO0AS0
THIS FROGRAM IS DESIGNED TO DOFFLER BROADEN NEUTRON INDUCED SIGD04E0
CROSS SECTIONS. EACH SECTION OF CROSS SECTIONS (FILE 3) IS READ  SIG00470
FROM THE ENDF/E FORMAT. THE DATe IS DOFFLER FROADENEL, THINNED  SIG00480
AND' OUTFUT IN THE ENDF/E FORMAT. SIG004P0
. SIGOOS00
IN THE FOLLOWING DISCUSSION FOR SIMFLICITY THE ENDF/E TERMINOLOGY SIGOOS1C
--—ENDF/E TAFE---WILL FE USED. IN FACT THE ACTUAL MEDIUM MAY BE  SIGOOS20
TAPE, CARDS, DISK OR &NY OTHER MEDIUM. SIGO0S30
SI1G0054C
ENDF/E FORMAT SIGOOSS0
S1G00560
THIS FROGRAM ONLY USES THE ENDF/B ECD OR CARD: IMAGE FORMAT (AS  SIG00S70
OFFOSED TD THE EHINARY FORMAT) AND CAN HANILE D[AaTA IN ANY VERSION SIGO0S80
OF THE ENDF/E FORMAT (I.E., ENDF/B-I, II,III, IV OR V FORMAT).  SIGOOS?0
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FaGE 0002
SIGD0a00
IT IS ASSUMED THaT THE DATAa ISH CORRECTLY CODET IN THE ENUF/E 51600610
FORMST AND ND ERROR CHECKING IS PERFORMEL. IN FARTICULAR IT IS SIGOCS20
ASSUMETD THAT THE Hé&T, S ANIY MT ON EaCH CaRD IS CORRELCT. SEQUENCE SIGO0063C
NUME [RE (COLUMNS 7e-20) ARE IGNORED OM INMEUT, BUT WILL RE SIGO0&40
CORRECTLY OUTPUT ON AlL CaARDS. THE FORMAT OF SECTION #F=1. MT=451 SIGO0&S0
AND ALL SECTIONS OF MF=3 MUST BE CORRECT. THE FROGRAM COFIES ALL SIG005660
OTHER SECTION OF DAaT& AS HOLLERITH AND AF SUCH 18 INSEMSITIVE TG SIG00670O
THE CORRECTNESS OR INCORRECTNESS OF ALl OTHER SECTIONS. S$1600680
SIG00SP0
ALL CROSE SECTIONS THAT ARE USED EBY THIS FROGRAM MUST BE TARULATEDSIGOOTOO
AND LINE&ARLY INTERPOLABLE IN ENERGY aMD CHOSE SEFCTIOM (ENIF/EK SIG00710
INTERFOLATION LAW 2), FILE 2 CROSS SECTIONS MaY BE MADE LINEAFLY SIGOOV2Y
INTERFOLARLE BY USIME FROGRAM LINEAR (UCFL=-50400, VO..17, PART &) .SIGOOT3C
FILE & RESONANCE FARAMETERE MAY BE USED TO RECONSTRUCT ENERGY SIGOOT4D
DEFENDENT CROSS SECTIONS AND ADD IN FILE & BACKCGROUND CROSS SIGOO7S0
SECTIONS TO DEFINE LIMEARLY INTERFOLABLE CROSS SECTIONS BY USING SIGO0760
FROGRAM RECENT (UCRL-%0400, WOL. 17, FART CY. IF THIS FROGRAM STGOO 77O
FINDS THAT THE FILE 3 CROSS SECTIONS ARE NOT LIMEARLY INTERFOLABLESIGCO7?80
THIS FROGRAM WILL TERMINATE EXECUTION., SIGO07?P0
S1G00800
OUTFUT FORMAT SIGoOB1O
S1IGOOB20
IN THIS® VERSION OF SIGMALl ALL FILE 3 ENERGIES WILL BE OUTFUT IN S1G00830
F (INSTEAD OF E) FORMAT IN ORDER TO ALLOW ZNERGIES TO BE WRITTEN SIGO0840
WITH UF TO 9 DIGITS OF ACCURACY. IN FPREVIDUS VERSIONS THIS WAS AN SIGOOE“H
OQUTFUT OFTION. HOWEVER UESE OF THIS OPTION TO COMFARE THE RESULTS SIGO0S. )
OF ENERGIES WRITTEN IN THE NORMAL ENUF./E CONVENTION OF & DIGITS S1600870
TO THE ¢ RIGIT OUTFUT FROM THIS PROGRAM DEMDNSTRATED THAT FAILURE SIGOCE880
TO USE THE 9 DIGIT OUTFPUT CAN LEAD TO LARGE ERRORS IN THE DATA 81600820
JUST TUE TO TRANSLATION OF THE ENERGIES TQ THE ENDF/F FORMAT. SIGO0PC0
S1G00910
CONTENTS OF QUTFUT SIGOOS20
SIGOOP30
ENTIRE EVALUATIONS. ARE OUTFUT, NOT JUST THE EROALENED FILE 3 SIGO0P40
CROSS SECTIONS, E.G,» ANGULAR AND ENERDY DISTRIRUTIONS ARE ALSD SIGOOPS0
INCLULEL. SIGO0P60
SI1500970
DOCUMENTATION S1IG00980
e e e SIG00990
THE FACT THAT THIS PROGRAM HAS OFPERATED ON THE TATA IS NOCUMENTED SIG01000
BY THE ALILITION OF THREE COMIIENTS CARDS AT THE ENL' OF EACH SIGC101C
HOLLERITH SECTION IN THE FORM S1601020
. SIG01030
FEIIIENIE I HNIEW I W NI PROGRAM SIGMAL (B2=1)  3:IMII0 0260533 HH XI5 SIGO1040
DbATA DOPFLER BRDALENED TO 300.0 KELVIN AND SIG01050
THIMNNED USING & MaXIMUM ERROR OF ©.1 PER-CENT SI601060
. SI1601070
THE ORIER OF ALiL SIMILAR COMMENTS (FROM LINEAF,RECENT ANLD: GROUFY) SIG01080
REFRESENTS & COMFLETE HISTORY OF ALL OFERATIONS PEFRFORMED ON SIG01090
THE DATA. SIGC1100
SI1601110
THESE COMMENT CARDS ARE ONLY ADDED TO EXISTING HOLLERITH SECTION3.SIG01120
I.E+s THIS PROGRAM WILL NOT CREATE A HOLLERITH SECT1ON. THE FORMATSIGO1130
OF THE HOLLERITH SECTION IN ENDF/B-V DIFFERS FROM THE THAT OF S1G01140
EARLIER VERSIONS OF ENLF/B. BY READING AN EXISTING MF=1, MT=451 SIGO1150
IT I8 FOSSIELE FOR THIS FROGRAM TO DETERMINE WHICH VERSION OF €I16011460
THE ENDF/E FORMAT THE DATA IS IN. WITHOUT HAVING A SECTION OF SI1601170
MF=1, MT=451 FRESENT IT IS IMFOSSIELE FOR THIS FROBRAM TO SIG011680
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FaGE 0003

DETERMINE WHICKH VERSION OF THE ENIF/BE FORMAT THE DaTa IS TN, 4ND' SIGO1190
A SUCTH IT 18 IMFOSBIRLE FOR THE PROGRAM TO DETERMINE WHAT FORMAT SIGC1200
SHOULD ERE USED TO CREATE A HOLLERITH SECTION. SIG01210

SIGO1220
REACTION INDEX SIG01230
SIG0124G
THIS FROGRAM DOES NOT USE THE REACTION TNDEX WHICH IS GIVEN IN SIGC1ATC
SECTION MF=l, MT=40i OF EACH EVALUATION. SIGO1260

S1601270
THIS FROGR&M DODES NOT UFOATE THE REACTION INDEX IN MF=1, MT=451. SIGOL280
THIS CONVENTION HAS BEEN ANDFTED BECAUSE MMET USERS DO MNOT S1G0129¢
REQUIRE A CORRECT REACTION L4DEX FOR THEIR AFFLICATIONS aAND IT WASSIGO1300
NOT CONSIDERED WORTHWHILE TO INSLULDE THE OVERHEAT OF COMSTRUCTING SIGOL31C
# CORRECT REACTION IMDEX IN THIS FROSRAM. HOWEVER, IF YOU REQUIRE SIG01320
¢ REACTION INDEX FOR YOUR AFPLICATIONS: AFTER RUNNING THIS FPROGRAMSIGO1330
YOU MAY USE PROGRAM LICTION TO CREATE & CORRECT REACTION TNDEX. S1601340

SIG01330
SECTION SIZE SIGO1360

SIG01370
SINCE THIS PROGRAM USES A LOBICAL FAGIMG SYSTEM THERE IS NQ LIMIT SIGO1380
TO THE MUMBER OF FOINTS IN ANY SECTION, E.G., THE TOTAL CROSS SIG0139¢
SECTION MAY EBE REFRESENTED BY 200,000 DATA PODINTS. SIG01400

SIG01410
SELECTION OF DATA SIG01420
SIG01430
THE FROGRAM SELECTS MATERIALS TO FE BROALENED BASED FITHER ON 31601440
MAT (ENDF/E MAT NO.)> OR ZA. THE FROGRAM ALLDOWS UF TO 100 MAT DR SIGC1430
Z4 RAHAGES TO EBE SPECIFIEL. THE PROCRAM WILL ASSUME THAT THE SIGC1460
ZWuUF/E TAFE IS IN EITHER MAT OR 24 ORDER, WHICHEVER CRTYTERIA IS SIG01470
USED TO SELECT MATERIALS, AND WILL TERMINATE WHEN & MAT OR Z& SIG01480
IS FOUND THAT IS AaBOVE THE RANGE OF ALL REQUESTS. - 81601490

SIGO1500
ENERGY GRIL OF BROADEMNELD DATA SIGO1510
SIGO1520
THE ENERGY GRID FOR THE DOFFLER BROADENED CROES SECTIONS IS SI1601530
SELECTED' TO INSURE THAT THE BROADENED DATA IS LINEAR-L.INEAR SIGO1540
INTERFOLABLE. AS SUCH THE ENEROY GRID FOR THE EBROADENED DATA SIGO18S0
MAY NOT EE THE SAME AS THE ENERGY GRID FOR THE ORIGIHAL SI1601560
UNBROADENED DATA. GENERALLY AFTER HROADEMING THERE WILL EE SIB0LTT70
FEWER L¥iTA FOINTS IN THE RESONANCE REGION, EBUT AT LOW ENERBY SIBOLE30
THERE MAY BE MORE FOINTS, DUE TO THE 1/V LOW ENERGY EFFECT 81601590
CREATED' BY DIOPPLER ERROADENING. SIGC1600

SIC0141C
EFFECTIVE TEMERATURE INCREASE SIG01620
SIGO1830
IF THE ORIGINAL DATA IS NOT AT ZTRO KELVIN THE PROGRAM WILL SIGC1640
FROADEN THE DaTaA BY THE EFFECTIVE TEMPERATURE DIFFENCE TO THE SIBO1&50
FINAL TEMFERATURE. IF THE DaTa IS aLREaADY AT A TEMPERATURE THAT SIG016460
IS HIGHER THAN THE FIMAL TEMFERATURE DOFFLER BROADENING IS SIBO147T0
NATURALLY NOT FERFORMED AND THE TEMPERATURE IN THE SECTION IS LEFTSIGO1~480
AT ITS ORIGINAL VALUE., 1601690

SIGO1700
MULTIFLE FINAL TEMFERATURES S5IGO1710
SIGO1V20
THE FRESENT VERSION ONLY DOFFLER BROADENS TOQ ONE FINAL TEMPERATURESIGOIV3O
(IF THERE 1S SUFFICIENT INTEREST EXFRESSED' BY USERS FUTURE SIG01740
VERSION MAY BROADEN TO MULTIFLE TEMPERATURES. FLEASE 81601750
CONTACT THE aUTHOR IF YDU ARE INTERESTED IN A MULTIRLE SIGO1740
TEMFERATURE OFTIDN) . SIGOL770
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FAGE 0004
SIG0i7s0
PROGRAM OFERAGTION SIGDLTPO
SIBOLBOO
EACH SECTION OF FILE 3 DATA 15 CONSIDERED SEFERATELY. THE LaTa SIG01810
I REAT ANMD IDFPPLER BROADENED 4 FPABE AT o TIME (OME FAGE IS SIGCLB2(
1002 LATA POINTS). UF TO THREE FABES OF DMTA MAY EE IM THE CORE  SIGO1B30
AT ANY GIVEN TIME, THE FAGE BEING BROADENELD, THE FABE RELOW IT SIGO1R4A0
IN ENERGY ANI THE PAGE AKOVE IT IN ENERGY. AFTER & FAGE HAS BEEN SIGC18S0
BROADENEDL IT IS THINNED, IF THE ENTIRE SECTION TOMTAINS ONLY SIG01860
ONE FAGE OR LESS, IT WILL STILL BE CORE RESILENT AND WILL EE SIGO187C
WRITTEN DIRECTLY FROM COWE TO THE OUTFUT TAPE. IF THE BROARENEL. SIGO1880
THINNED SECTION 18 LARGER THAN A& FaBE, &FTER & PAGBE HAS BEEN 81601890
BROADENEDR &ND THINNED IT IS WRITTEN TO & SCRATCH FILE. AFTER THE SIGO1900
ENTIRE SECTION HAS BEEN BROAIENEL aMD THINNER THE UaTe IS REAN SIGO1%1C
FROM SCRATCH TO CORE, ONE FAGE AT A TIME, THE OUTPUT TO THE OUTPUTSIGO1920
TAFE, SIGO1930
SIGO1940
ALLOWABLE ERROR SIGO1IFS0
SIGO1940C
AFTER DNOFFLER BROADEMING THE CROSS SECTION IN THE RESONANCE REGIONSIGOL1970
WILL GENERALLY BE MUCH SMODTHER THAM THE UNEROADFENED LATA AND CAN SIGO1980C
EE REFRESENTED TO THE SAME AUCURACY BY & SHALLER NUMRER OF ENERGY SIGO1990
FOINTE. THEREFORE AFTER DOFFLER BROADENING THE DATA CAN BE THINNEDSIGOZ000
WITH ESSENTIALLY NO LOSE OF INFORMATION. ' SIGO2010
SIGO2C20
THE ALLOWABLE ERROR MAY EBE ENERGY IMDEPENIENT (CONSTANT) OF ENERGYSIGO2030
DEFENDENT, THE ALLOWARLE ERROR IS DESCRIBEDN EBY & TABULATED SIGCR040
FUNCTION OF UF TO 20 (ENERGY,.ERROR) FPAIRS ANDI LINEAR INTERFOLATIONSIGO20S0
BETWEEN TABULATED FOINTS. IF ONLY ONE TABULATED FOINT IS GIVEN THESIGO20&0
ERROR WILL EBE CONSIDERED CONSTANT OQUER THE ENTIRE ENERGY RANGE. SIGOZO70
WITH THIS ENERGY DEPENDENT ERROR ONE MAY OFTIMIZE THE OUTFUT FDR SIGOZ080
ANY GIVEN APFLICATION BY USING A SMaLL ERROR IN THE ENERGY RANGE SIGO2090
OF INTEREST AND & LESS STRINGENT ERROR IM OTHER ENERGY RANGES. SIGO2100
i SIGO2110
INFUT FILES ,SIG602120
SI1G02130
UNIT TESCRIFTION SI1G02140
SIG021%50
S INFUT CARDS (ECDI - BO CHARACTERS./RECORD) SIBCAL&0
20 ORIGINAL ENDF/B [ATA (BCD - 80 CHARACTERS/RECORD) S1G02170
§1602180
OUTFUT FILES SIG02190
e e e e e SIG02200
UNIT. DESCRIFTION SI1602210
N - - SIGO2220
& OUTPUT REFORT (BECD - 120 CHARACTERS/RECORI)D S1602230
21 FINAL ENIF/E DATA (ECD -~ 80 CHARACTERS/RECORD? SIGO2240
SIGO2250
SCRATCH FILES SIG02240
o s s SIG02270
UNIT DESCRIFTION S1602280
SIG02290C
22 SCRATCH FILE FOR EBROADENED DaTa (BINARY - 1002 WORNS/RECORINSIGO2300
. SIGO2310
INFUT CARIDS ’ SIG02320
B SIG02330
CARII COLS. DESCRIFTION SI1G02240
$1602350
1 1-11 SELECTION CRITERIA (O=MAT, 1=24) SIGO2360
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ND LONGER USEL A8 AN INPUT QETION. THE FORMER

MEANING OF THIS FPARGMETER WAS:cooa.

MINIMUM ENERGY SFACINWG SELECTOR

= 0 - & DIGIT MINIMUM ENERGY SFACING CALCUL ATIONS.
STANDARD o DIGIT Eli.4 OQUTFUT.

= 1 - & NIGIT MINIHUM ENERGY SPACING CRLCULATIONS.
STANLARD & DIGIT Eii.4 OUTFUT.

= 2 - & DIBGIT MINIMUM ENERGY SPACING CALCULATIONS.
VARIABLE @ DIGIT F FORMAT CUTFUT.

EXFERIENCE HAS DEMONSTRATED THAT FAILURE TO USE 2

FOR THIS OFTION CaN RESULT IN STGNIFICANT ERRORS

[

IN THE FINAL DaTa. THEREFORE INTERNALLY THIS OFTION

18 ALWAYS BET TO 2.
3-33 RELVIN TEMPERATURE
2-N i-11 LOWER MAT OR Za& LIMIT
2-22 UFPFER MAT OR ZA LIMIT
UP TO 100 MAT OR ZA RANGES MAY BE SFPECIFIED, ONE

RANGE FER CaRD. THE LIST OF RANGES IS TERMINATEL RY

. A BLANK CARIle IF THE UFFER LIMIT IS LESS THAN THE

LOWER LIMIT THE UPFER LIMIT WILL EE SET EQUAL TO THE

LOWER LIMIT.
VARY 1-11 ENERGY FOR ERROR LAW
12-22 ERROR FOR ERROR LAW

THE ACCEFTABLE LINEARTZING ERROR CAN BE GIVEN AR Ad

ENERGY DEFENDENT FUNCTION SPECIFIEDL EY UF TO 20
(ENERGY ,ERROR) PAIRS AND LIMEAR INTERFPOLATION
TABRULATE FOINTS. ERRORS MUST BE FOSITIVE AND
ENERGIES MUST EE IN ASCENDING ORDER.

EXAMFLE INFUT

AGE 0005

SIGOAITO
S160238¢0
SIG023%0
SIGO2400
S1602410
SIGCX2420
81602430
SI6GC2440
SIGO2480
SIGO2460
SI1602470
81602430
S1G0EaR0
SI1GOASO0
SIiGO2AT1L0
SIGO2T20
SIG0253¢
SIGO2540
SIGO25S0
SIG02S40
SIGO2570
SIGO2S30
SIGO2SSC
SIG02AS00
SIGOR2s10
SIG02620
SIGO2630
SIGO2&640
SIGO2s50
SIG02660
SI1G02670

BROADENED ALL URANIUM ISOTOFES AND THORIUM-232 TO 300 KELVIN. FROMSIGO2&80
O TO 100 EV THIN QUTPUT TaATA TO 0.1 FER-CENT ACCURACY., FROM 100 EVSIGOR246%0

TO 1 REV VARY THE ERROR BETWEEN 0.1 AND 3 FPER-CENT., ABOVE 1 KEV

USE 1 FER-CENT ACCURACY. CALCULATIONS WILL USE B DIGIT MINIMUM
ENERGY SPACING FOR CALCULATIONS, AND © DIGIT VARIABLE F OUTFUT

FORMAT <(NOTE THAT THIS IS NO LONGER AM INFPUT OFTION. SEE COMMENTS

ABOVES .
THE FOLLOWING NINE CARINS ARE REQUIRED

O 3+00000+ 2

1
F2000 2999
P02z2 (UFFER LIMIT WILL AUTOMATICALLY EE DEFINELI)
(BLANK CARD INDICATES END OF REQUEST LIST)
¢ 1.00000-03
1.00000+ 2 1.00000-C3
3 1.00000-02
F 1.00000-02

(BLANK CaARD INDICATES ENI' OF ERROR LAW)

LINEARIZING AND/OR THINMING DATA CAN BE D[IONE MORE EFFICIENTLY

SIGO2700
SIGO2710
SIG02720
SIGO2730
SIGO2740
SIGOR27E0
SIGO2760
SIGO2770
SIGO2780
81602790
$1602800
SIG02810
S1602820
81602830
£1I602840
SIGO2850
€1602860
SIGO2870
S1602a80

USING THE FROGRAM LINEAR (UCRL-50400,V0L.17.FART-A RY D.E.CULLEN> SIGO2890

wxnws MACHINE DEPENDENT COLIING ks

THE ONLY MACHINE DEFENDENT CODING IN THIS FROGRAM IS IN

CONNECTION WITH THE USE OF DOUBLE FRECISION ON SHORT WORDN LENGTH

COMFUTERS (E.G. IEM 32 BITS/WORL COMPUTERS) AND IN SUBROUTINES

SIGO2P00
SIGOR?10
SIGO2720
SIGO293C
51602940
SIGOR?S0

AaBE 0003
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FAGE 0C00s
C OBLOCK AN IBLOCK, WHISH CONTROL I/0 TO THE SORATCH FILES. a8 SIGO2PS0
C DISTRIBUTED THIS PROGRAM WILL FERFORM DOURLE FPRECISION ARITHMETIC SIGO297O :
e AND NORMaL FORTRAN BINMARY I-0 AND NEED MOT RE MORIFIEN FOR USE ON SIGO2980
c ANY COMPUTER. HOWEVER I YOU WISH TQ OFTIMIZE THIS FROGRAM FOR SIGL2P90 e
c USE &7 YOUR INSTALLATION, IF vOU HeME & LOMGEFR WORD LENGTH 81603000
c COMPUTER (E.G. COC 60 BITS/WORD COMPUTERS)Y . YOU MeY ELININATE THE SIGU3010
c DOURLE PRECISION ARITHMETIC. TO OFTIMIZE SCRATCH I/0 YOU MAY SIBOIC2C -t
c REFLACE SUBROUTINCS OBLOCK AND IRBLOCK WITH THE MOST EFFICIENT TYFESIGO305O )
C OF I/0 FOR YOUR COMFUTER. EQUIVALENT CODING IS FROVIDED TO USE SIGO3040
c BUFFERED 1/0 ON THE LIMVERMORE CIC-7&00 OR CRéAY-1. SIGO30T0 A
= SIGO3040
Crmrwr MATHINE DEFPENDENT CODING %stxmws SIGC3070
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FAGE D001
FROGRAM GROUFIE (INFUT OUTPUT , TARES=INCUT , TAFE&=OUTRFUT . TAFE20, GROOOOLG
1 TAFE21, TAFE2Z, TAFERLS, TAFER4 . TAFEZD, TAFEZS,, TAPERT  TAFEZR, TAFERS, GROO0O20
2 TAFE3Q0) GROOOOIC
. GROGCGAG
PROGRAM GROUFIE GROOOOST
VERSION Té~-1 (NOVEMBER 177&) GROO0O06C
VERSION 7¢—1 (OCTORER 1%7%) CLC-740C aAMD CRAY-1 VERSION. GROGOOGYC
VERSION 80-1 (MAY 1980) IEM. CDC AMD CRAY VERSION GROOOOBO
VERSION 8l-1 (JANUARY 181> EXTENSION TO 3000 GROUFS GROOOOPE
VERSION 81-2 (MARCH 19813 IMFROVED SFPEED GROO00100
VERSION B1-3 (AUGUIST 19817 BUILT-IN 1/E WEIGHTING SFECTRUM GROOCL1C
VERSION 82-1 (JANUARY 1982) IMPROVED COMPUTEF COMPATIRILITY GRDOO120%
. GROOO130
WRITTEN BY DERMOTT E, CULLEN GROOD140
NUCLEAR DiaTa SECTION GROCO1S0O
INTERNATIONAL ATOMIC ENERGY AGENCY GROOO160
.0+ ROX 200 GROOO17?C
VIENNA, AUSTRIA GROOO1BO
TELEFHONE 23-40-171i8 GROOO19C
. GROOO20O
REFORT UCRL-S5CA00, VOL. 17, FART DI (1979) G6ROOCO210
LAWRENCE LIVERMORE LABORATORY GROOC220
GROO0230
AUTHORS MESSAGE GF0O00240
GROO0250

THE REFORT DESCRIBEL ARBOVE IS THE LATEST FUBLISHEL L[OCUMENTATION GROO02&0
FOR THIS PROGRAM. HOWEVER, THE COMMENTS BFELOW SHOULD RE CONSIDEREDGROOGZVO
THE LATEST DOCUMENTATION INCLUDING ALL RECENT TMPRODVEMENTS. FLEASEGROOC280
READ ALL OF THESE COMMENTS BEFORE IMPLEMENTATION, PARTICULARLY GRO0OO290
THE COMMENTS CONCERNING MACHINE DEFENDEMT COLING. GROOOIOO

6RO00310
AT THE FRESENT TIME WE ARE ATTEMPTING TO DEVELOF A SET OF COMPUTERGROO0320
INDEFENDENT FROGRAMS THAT CAN EASILY BE IMPLEMENTET ON ANY ONE GROOO3 30
OF A WINE VARIETY OF COMPUTERS. IN ORDER TO ASSIST IN THIS FROJECTGROOO340
IT WOULDt RE AFPFECIATED IF YOU WOULIDN NOTIFY THE AUTHOR OF ANY GROOO3S0
COMPILER DIAGNOSTICS, OFERATING PROBLEMS OR SUBGESTIONS ON HOW TO GROOO3S0O
IMPROVE THIS FROGRAM. HOFEFULLY, IN THIS WaY FUTURE VERSIONS OF GRO0O0370

THIS FROGRAM WILL BE COMFLETELY COMPATIBLE FOR USE ON YOUR GROOO380
COMFUTER » GROOO3P0
GROOO400
FURFOSE GRO0C0410
———— GROO0O420
THIS FPROGRAM IS DESIGNEDR TO CALCULATE ANY COMEINATION OF GR0O00430
THE FOLLOWING QUANTITIES FROM LINEARLY INTERFOLABLE TABULATED GROCO44C
CROSS SECTIONS IN THE ENDF/E FORMAT GROOOASO
GRDO0O4S0
(1> UNSHIELDED GROUF AVERAGED CROSS SECTIONS CROOO47O
(2) HONIWRENKO SELF-SHIELDELD GROUF AVERAGED CROSS SECTIONS GROGO480
(3} MULTI-RAND FARAMETERS GROO049(
GRO00S00 -

IN THE FOLLOWING FOR SIMPLICITY THE ENIF/F TERMINOLOGY--ENIF/E GROOOS10
TAFE-—WILL EE USED. IN FACT THE ACTUAL MELIUM MAY BE TAPE, CARDS, GRDOOUS20

DISK OR ANY DTHER MEDTUM. GRO0OS30

GROO0S40
ENDF/E FORMAT GROOOSS0
S — GROCOS60

THIS FROGRAM ONLY USES THE ENDF/B EBCD OR CARD IMAGE FORMAT (AS GROOOS70
OFFOSET! TO THE RINARY FORMAT? AND CAN HANDLE DATA IN ANY VERSION GROOOSHO
OF THE ENDF/FE FORMAT <¢I.E., ENLF/B-I, II,IXII, IV OR U FORMAT). BROOOS90

FAGE GO0
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FAGE 0002

GROVOSOO
IT IS ASBUMED THAT THE DATS 18 CORRECTLY, CODED IN THE ENIF/E GROGOGLO
FORMAT AND NO ERROR CHECKING 1S5 FPERFORMED. IN FARTICULAR IT IS GROOOSZD
ASSUMED THAT THE Mal, ME AND MT DN EACH CARN IS CORRECT. SEQUENCE GROOCS30
MUMBERS (COLUMNS 76-80) ARZ IGNORED ON INFUT, RUT WILL &BE GRO0CO640
CORRECTLY OUTFRUT ON ALL CARIS. THE FORMAT OF SECTION MF=1, MT=451 GRODO&SG
AND ALL SECTIONS OF MF= 3 MUST BE CORRECT. THE FROGRAM COFIES ALL GROC0&GC
OTHER SECTION OF DATA AS KHOLLERITH ANI A5 SUCH IS INSENSITIVE TO GROOO&TC
THE CORRECTNESS OR INMCORRECTMESS OF nwl OTHER SECTIONS. GRODO&BO
GROCO6%0
ALl FILE 32 CROSS SECTIONE THAT ARE LISEN BY THIS FROGRAM MUST RE GROOO7O0
LINEARLY INTERFOLABLE IN ENERGY aWD CROGE SECTION (ENDF/E BROOOT LG
INTERFOLATION LAW 23}, FILE 3 MACKGROUWD CROSS SECTIONS MAY EBE MADEGROOO720
LINEARLY INTERFOLABLE USING FROGRAM LIMNEAR (UCRL~50400, VOL. 17, GROOO7SO
FART A). THE RESONANCE CONTRIBUTION MAY EE ALDDED TO THE BACKGROUNLGRDO0740
CROSS SECTIONS USING PROGRAM RECENT (UCRL-S50400, VOL. 17, FART EJ.GROOOT7SO
IF THIS FROCRAM FINDS THAT THE FILE 3 CROSE SECTIONS ARE NOT GROOO7&60
LINEARLY INTERFOLABLE THIS FROORAM WILL TERMINATE EXECUTION. GROOOT70
GROO0780
CONTENTE OF OQOUTFUT GRDOO790
GROO0B00
IF ENDF/E FORMATTED OUTRUT IS REQUESTED ENTIRE EVALUATIONS ARE GROOOB1O
QUTPFUT, NOT JUST THE MULTI-GROUFED FILE 3 CROSS SECTIONS, E.G. GROOOB20
ANGULAR AND ENERGY DISTRIBUTIONS ARE ALSO INCLULET. GROOOBIN
GFR000B40
HOCUMENTATION GROCOBSC
e e e e v oo GR0O00860
THE FACT THAT THIS PROGRaAM HaS OFERATEL ON THE DATA IS DOCUMENTED GROOOS870
BY THE ADLITION OF TWO COMMENT CARLDS AT THE END OF EACH HOLLERITH GROOOBBO
SECTION IN THE FORM GROOOB?0
GFR:000900
NI F I W RN M PROCGRAM GROUETE (B2~~13 e shsthsb o 00265656 3 06 3 ¥ 30 W GROCGOP10
UNSHIELLED GROUF AVERABES USING 175 GROUFS GROOO920
’ GROO0OP30
THE ORDER OF ALL SIMILAR COMMENTS (FROM LINEAR, RECENT AND SIGMA1)IGRO00940
REFRESENTE A COMFLETE HISTORY OF ALL OFERATICNS PERFORMED ON GROCOYS0O
THE LATA. GROO0960
GROOOP70
THESE COMMENT CARDS ARE ONLY ADDED TO EXISTING HOLLERITH SECTIONS,GRO00980
I.E., THIS PROGRAM WILL NOT CREATE A HOLLERITH SECTIOMN. THE FORMATGROOO990
OF THE HOLLERITH SECTION IN ENDF/B~-V DIFFERS FROM THE THAT OF GROCID00
EARLIER VERSIONS OF ENDF/E. BY REAUING AN EXISTING MF=1, MT=451 GRO210610
IT IS POSSIBLE FOR THIS FPROGRAM TO DETERMINE WHICH VERSION OF GRD01020
THE ENIF/R FORMAT THE PATA IS IM. WITHOUT HAVING A SECTION OF GRO01030
MF=1, MT=451 PRESENT IT IS IMPOSSIBLE FOR THIS FROGRAM TO GROC1040
DETERMINE WHICH VERSION OF THE ENDF/7B FORMAT THE DIATA IS IN, AND GR0O01050
AS SUCH IT IS IMFOSSIBLE FOR THE FROGRAM TQ DETERMINE WHAT FORMAT GROC10GSC
SHOULL ERE USED TO CREATE A HOLLERITH SECTION. GROO1070
’ GRO0O1080
REACTION INIDEX GROD1090
GROO1100
TH1S FROGRAM DDES MNOT USE THE REACTION INDEX WHICH IS GIVEN IN GRO01110
SECTION MF=1, MT=451 OF EACH EVALUATION. GROO1120
. GROO1130
THIS FROGRAM DOES NOT UFLATE THE REACTION INDEX IM ME=1, MT=451. GROC1140
THIS CONVENTION HAS BEEN ALOFTED BECAUSE MQST USERS DO NOT BGRO01150
REQUIRE A CORRECT REACTION INDEX FOR THEIF AFFLICATIONS ANl IT WASGROO11&60
NOT CONSIILERED WORTHWHILE TO INCLUDE THE OUERHFEAD OF CONSTRUCTING GROO1170
A CORRECT REACTION INDEX IN THIS PROGRAM. HOWEVER, IF YOU REQUIRE GROC1180

F-
THE Z4 ORDERED DATA FLAG ON CaRD 1, 0O0LZ. 2i1-2%5 IS MEREL Y LSED TO

...... 7




FAGE OQ0Z
A REACTION INDEX FOR YOUR AFFLICATJONS, AFTER RUNNING THIS PROSRAMGROOLLIPQ
YOU mMaY USE PROGRGM DICTION TO CREATE @ CORRECT REACTION INLEX, GROD1L200
GROO121Q

SECTION SIZE GRO0O122¢C
GROC1230
SINCE THIS FROCRaM USES & LOGICAL PASING SYSTEM THERE IS N0 LIMIT GROOL24Q
TO THE NUMEER OF FOINTS IN ANY SECTION: E.G.. THE TDTAL CROSS SROO1250
SECTION MAY BE REPRESENTEDR BY 200,000 IIATA FOINTS. GRO012a0
GROOL2Z27O
SELECTIONM OF DATA GROO1280
GROO1290
THE FROGRAM SELECTS MATERIALS TO BE FROCESSED RASED EITHER ON GROO1300
MAT (ENIW/ZE MAT ND. ) OR Z2A4. THE FPROGRAM ALLOWS U TD 100 MAT OR GRDO131C
Z4 RANGEE TO BE SPECIFIED. THE FPROGRAM WILL ASSUME. THAT THE GROOD1320
ENDF/ER TAFE IS IN ETTHER MAT OR ZA ORDER, WHICHEVER CRITERIA IS GRODC1330
USED TO BELECT MATERIALS, AND WILL TERMINGTE WHEN A MAT OR ZA BRO01340
IS FOUNDT THAT IS ABROVE THE RANGE OF all REQUESTS. GROO1350
. GRO013&0
ENERGY ORLER ANI' UNITS : GROO137¢
. GROO1380
AlLL. ENERGIES (FOR CROSS SECTIDNS, WEIGHTIMNG SFECTRUM OR GROUF GROO1320
BOUNDARIES) MUST BE IN UNITS OF EV AND MUST EBE IN ASCENDING GROC1400
NUMERICAL ORLER. GROC1410
. GFR:001420
ENERGY GRIL GROO1430
GROD1440

ALTHOUGH ALL REACTIONS MUST TO LINEARLY INTERFOLABLE, THEY IO NOT GROQO14S0
AlLL HAVE TO USE THE SAME ENERGY GRID. EACH REACTION CAN BE GIVEN GROO1460
BY AN INDEFENDENT ENERGY GRID. THIS PROGRAM WILL FROCEED FROM GROC147C
THE LOWEST TO HIGHEST ENERGY SELECTING EACH ENERGY INTERVAL OVER GROO1480
WHICH ALl DATA, FOR oNY GIVEN CALCULATION, ARE ALL LINEARLY GROC1420
INTERFOL.AELE . : GRO01500
GROC1510

GROUF STRUCTURE GROD1520
GROO1530
THIS FROGRAM IS DESIGNED TO USE AN ARBITRARY ENERGY GROUF GRO01540
STRUCTURE WHERE THE ENERGIES ARE IN EV ANI' ARE IN INCREASING GROO1S50
ENERGY ORIER. IF ONLY UNSHIELDED AVERAGES ARE CAL.CULATED THIS GF001560
FROGRAM CaN HANDLE UFP TO 3000 GROUFS. IF SELF-SHIELDED AVERAGES GROO1570
AND/OR MULTI-BAND PARAMETERS ARE CALCULATED! THIS FROGRAM CAN GROOC1S80
HANDLE UF TO 175 GROUFS. GROO1590
ERO01600
THE USER MAY INFUT AN ARRITRARY GROUF STRUCTURE OR THE USER MAY GROC1610
USE USE ONE OF THE FIVE BRUILT-IN GROUF STRUCTURES. GRDO1620
(1) 175 GROUF (TART STRUCTURE? GROC1630
(2) TO0 GROUF (ORNL STRUCTURE? GR001640
(3?2 126 GROUFP (ORNL STRUCTURE) GRO016S0
(4) 171 GROUF (ORNL STRUCTURE) GROC1660
(S} 620 GROUF (SAND=-II STRUCTURE, UF TO 18 MEV) GROC1670
(&) &40 GROUF (SAND-II STRUCTURE, UP TO 20 MEW) - BROD168BO
GRO01690

GROUF AVERAGES GROD1700
GROO1710
THIS FROGRAM DEFINES GROUF AVERAGED CROSS SECTIDNS AS.s . GFO01720
GROC1730

CINTEGRAL E1 TO E2) (SIGMACEI®S(EI*WT(E)*DE) GRO01740

AVERAGE = GROO17S0
(INTEGRAL E1 TO E2) (SC(EX)#WTC(E)I%IE) GRO01760

WHERE + ¢ » GROO1770
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FAGE 0004
GROGLTBO

AVERAGE = GROUM AVERAGED CROUSS SECTION GROQ1ITP0
Ei, E2 = ENERGY LIMITS OF THE GROUP GROQILBOG
SIGMACEY = ENERGSY DEFENDENT CROSS SECTION FOR ANY GIVENM REACTION GRDO1810
S(E: = ENERGY DEPENLENT WEIGHTING SFECTRUM GROO1E2C
WT(ED = ENERGY DEFEMDENT SELF-SHIZLIDING FACTOR. GROO18ED

GROC1E4C
ENERGY DEFENLENT WEIGHTING SFECTRUM GROO1E50

GROC1860
THE ENERGY LEFENDENT WEIGHTING SPECTRUM IS GTVEN FY AN AREITRARY GRO01870
THEULATED LINERLY INTERFOLARLE FUNCTION WHICH CAN RE NMESCRIRED GROG18B(
BY AN ARBITRARY NUMBER OF FOINTS. THIG ALLOWS TYE USER TO GROD189¢
SFECIFY aNY LESLIRED WEZIGHTING SFECTRUN T2 aNy CGIVEN DEGREE OF GROGLYOO

ALCURACY « REMEMBRER THAT THE FROGRAM WILL ASSUME THAT THE SFECTRUM GRDO1910
IS LINEARLY INTERFOLAEKLE EBETWEEN TARULATEX FOINTS. THEREFORE THE GROOL920
USER SHOULD USE ENOUGH FOINTS TO INSURE AN ANEQUATE REFRESENTATIONGROO1Y3O

OF THE SFECTRUM BETWEEN TABULATED DATA FOINTS. GRDC1240
GRHOO1950
THE FRESENT VERSION OF THE COLE HAS @ BUILT TN CONSTANT AND 1/E GROO1960
WEIGHTING SFECTRA. GROO1970
GROO1930
UNSHIELDED GROUF AVERAGES GRO01990
GROO2Z2000

FOR UNSHIELLED AVERAGES THE SELF-SHIELLING FACTOR (WT(F)) IS SET GROO2010
TO UNITY, IF ONLY UNSHIELDERD AVERAGES ARE CALCULATEN THIS FROGRAM GROOZ020
ALLOWS UF TO 3000 GROUFS. UNSHIELIED AVERAGES ARE CALCULATED FOR GROOZ030

EVERY REACTION (EVERY ENLF/E SECTIOM OF FILE 2). GRO02040
GROO20SO

SELF-SHIELDED GROUF AVERAGES GRO020460
. GrRO02070

IF SELF-SHIELLED AVERAGES AND/OR MULTI-BAND FARAMETERS ARFE GROC2080
CALCULATED THIS FROGRAM ALLOWS WP TO 175 GROUFS, SELF-SHIELIED GROO20%90
AVERAGES ANL/OR MULTI-BAND FARAMETERS aRE CALCULATED FOR THE GROGZ2100
TOTAL, ELASTIC, CAPTURE AND FISSION. GROOR1190
GROO2120

FOR THE TOTAL, ELASTIC, CAFTURE AND FISSION THE PROGRAM USES A GROO2130
WEIGHTING FUNCTION THAT IS A FRODUCT OF THE ENERGY DEPENDENT GRO0C2140
WEIGHTING SFECTRUM TIMES A HONDERENKO TYFE SELF~-SHIELDING FACTOR. GROD21S0
GROO2160

WIIE) = SCE)/(TOTALCE)+SIGMAQ ) #uN GRO02170
- GROG2180

WHERE + » « GRO02190
GROO2200

S(E? - ENERGY LEFENDENT WEIGHTING GFECTRUM (DEFINED RBY GROC221C
TABULATED VALUES AND LINEAR INTERFOLATION BETWEEN 6rO02220

TARULATED VALUES) . BROO02230

TOTALCE) — ENERGY DEPENDENT TOTAL CROSS SECTION FDOR ONE MATERIAL GROOZ2240
(DEFINED' RY TARULATED VALUES aND LINEAR INTERFPOLATION GROOR250
BETWEEN TARULATED VALUES). GRO02260
SIGMAD - CROSS SECTION TO REFRESENT THE EFFECT OF ALL OTHER BROO2270
MATERIALS AND LEAKAGE (DEFINEL WITHIN EACH GROUF TO BE GROO22BD
A MULTIFLE OF THE UNSHIELDED TOTAL CROSS SEFCTION WITHINGROO2290

THAT GROUF) . GROOZ300
N ~ A POSITIVE INTEGER (0, 1, 2 OR Z3. GROC2310C
GROD2320

THE FROGRAM WILL USE ONE ENERGY DEFENDENT WEIGKTING SFECTRUM SC(E) GROOZ3I3Z0
AND 29 DIFFERENT HONDERENKO TYFE SELF-SHIELIING FACTORS (2% SIGMAOGRO0Z340
AND' N COMEINATIONS) TO DEFINE 25 DIFFERENT AVERACE CROSS SECTIONS,GRO0Z3ISO

FOR EACH REACTION, WITHIN EACH GROUF. GROD2360
* |

Tl o o T T o b r g Pan

RASTER FOLNTS WIDE. THE HEIGHT AND WIDTH o CHABRARTERS A [(FF}iPJE;gtEjm?'.Z?En




0000 O0000NO000000D0000N0000000000000000000000000000000CO000C0ONN0O0

THE 2T WEIGHTING FUNCTIONS USED ARE. ...

[ - UNSHIELDED CROSS SECTIONS (N=Q)

(2-22)— FARTIALLY SHIELDED CROSS SECTIONS (N=1 ,VARIOUS SIGMAO>
THE VaLUES OF SIGmAQ THAT aRbt USED VARY FROM 1024 TIMES
THE UNSHIELDEL TOTAL CROSS SECTIONS IW STEFS OF 1.2
DOWN TO 171024 TIMES THE UNSHIELDED TOTAL CROSS SECTION
(A RANGE OF DVER 1 MILLION, CENMTERED ON THE UNSHIELDED
TOTAL CRUSS SECTION WITHIN EACH GROUF).

) = TOTaALLY SHIELDED FLUX WEIGHTED CROSS GELTION
(N=1, SIGHAO=O)

3= TOTALLY SHIELDED CURRENT WELIGHTED CROSS SECTION
(N=2, SIGMAO=O)

;) =~ TOTALLY SHIELDED COSINE SRUARED WEIGHTED CROSS SECTION
(=3, SIGMAD=O)

~
hi

—~
[ 3]
» @

~
[
1t

FOR ALL OTHER REACTIONS (EXCEFT TOTaAL, ELASTIC,. CAFTURE AND
FISSION) THE FROGRAM Wikl USE THE ENERGY TNEFPENDENT WEIGHTING
SFECTRUM S(E> TO DEFINE THE UNSHIELIED (HONDERENKO N=0)
AVERAGED CROSS SECTION WITHIN EACH GROUF.

RESOLVEL RESONANCE REGION

IN THE RESOLVED RESOMANCE REGION (ACTUALLY EVERYWHERE EBUT IN THE

FAGE 0005
GROOZZTO
GROC23IZO
GROO2390
GROC240C
GROQZ2410
GRO0Z420
GROG2430
GROG2440
GF:002450
GROG2460
GROO2470
GROCZ48C
GROO24S0
GROO2S00
GROO2S10
GROO2S520
GROG2S30
GROO2540
GROO2TG0
GROO2540
GROO2570
GROO2580
GROO2S570
GROO2600

UNRESOLVED RESONANCE REGION) THE CROSS5 SECTIONS OUTPUT BY LINFaR~ GROC2610

RECENT~BIGMAL WILL BE aACTUAL ENERGY DEFENIENT CROSS SECTIONS waND
THE CALCULATIONZS BY THIS FPROGRAM WILL YIELD ACTUAL SHIELLEL ANL
UNSHIELIED CROSS SECTIONS.

UNRESOLVED' RESONANCE REGION

IN THE UNRESOLVED RESONANCE REGION PROGRAM RECENT USES THE
UNRESOLVED RESONANCE FARAMETERS TO CALCULATE INFINITELY DILUTE
AVERAGE CROSS SECTIONS, THIS PROGRAM WILL MERELY READ THIS
INFINITELY DILUTE DATA AS IF IT WERE ENERGY TEPENDENT DATA AND
GROUF AVERAGE 1IT. AS SUCH THIS FROGRAM WILL FRODUCE THE CORRECT
UNSHIELDED CROSS SECTION IN THE UNRESOLVED RESDNANCE REGION, EBUT
IT WILL NOT PROIUCE THE CORRECT SELF-SHIELIIING EFFECTS.

ACCURACY OF RESULTS

ALL INTEGRALS 4RE FERFORMED' ANALYTICALLY . THEREFORE MO ERROW IS
INTRODUCED: DUE TO THE USE OF TRAFAZOIDAL OR OTHER INTEGRATIDN
SCHEME. THE TOTAL ERROR THAT CaN BE ASSIGNED TO THE RESULTING
AVERABEES IS JUST THAT DUE TO THE ERROR IN THE CROSS SECTIONS
AND ENERGY DEFENDENT WEIGHTING SPECTRUM. GENERALLY SINCE THE
THE ENERGY DEPENDENT WEIGHTING SFPECTRUM AFFEARS IN BOTH THE
NUMERATOR AND THE DENOMINATOR THE AVERAGES RAFIDLY RECOME
INSENSITIVE TO THE WEIGHTING SPECTRUM A5 MORE GROUFS ARE USED.
SINCE THE WEIGHTING SFECTRUM IS LOALED IN THE FAGING SYSTEM THE
USER TAN DESCRIKE THE SFECTRUM TO aNy REQUIRED ACCURACY USING
ANY NUMEBER OF ENERGY V8., SPECTRUM FAIRS.

MULTI~RAND FARAMETERS

MULTI-EAND FARAMETERS aARE CALCULATED FOR THE TOTAL, ELASTIC,
CAFTURE aND FISSION REACTIONS. WITH THE NUMEBER OF GROUFPS THAT
ARE NORMALLY USED (SEE BUILT IN GROUF STRUCTURES) ALL OTHER
REACTIONS RESULT IN A NEGLICABLE AMOUNT OF SELF-SHIELDING. a8

=

GRO02620
GRO02630
GROOZ2640
GROO2850
GROORGE0
GRO02670
GROOZ680
GRO02690
6GROO2700
GrRO02710
GROCZ720
GROO2730
GROO2740
GROO2750
BROO2760
GROG2770
GROO2780
GROO2790
GROO2800
GROC2810
GROO2820
GROO283C
BRO0Z2840
GROC2BSC
GROO2860
GROO2870
GRNO2880
GROC28%20
GROO2900
GROG2710
GRO22920
GROO2930
GRO02740
GROO29P50
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FAGE 000¢.

SUCH THEIR EQUIVALENT BAND CROSS SECTION WILL MERELY RE THRE1R GROO2%60
UNSHIELDED VWALUE WITHIN EACH BAND. GROC2970
GROO27BC

FOR ANY BIVEN EVALUATION, WITHIN aNY GIVEM GROUF THIS PROSROM GROD2P20
WILL BGENERATE THE MINIMUM NUMBER OF BaNDS REQUIRED WITHIN THAT GROC3O00
GROUF . A8 OUTFUT TO THE COMPUTER READABLE DIISK FILE THE BAND GROO3010
FARGMETERS FOR EACH EVALUATION WILL BE FORMATTELD TO HAVE THE GROG3020
SAME NUMEER OF BANDS IN ALl GROUFS (WITH ZERC WEIGHT FOR SOME BROO3OI0
BANDS WITHIN aNY BROUF) . THE USER MaY DECIUE TO HAVE OUTFUT GROC3ICA0
EITHER WITH THE MINIMUM NUMEBER OF EBANDS RECQUIREL FOR EACH GROO30TO
EVALUATION (E.G. 2 BANDS FOR HYDIROGEN AND' 4 RANDS FOR U-233) OR GROO3VSC
THE SAME NUMEBER OF BAMIOS FOR ALL EVALUATIONS <(E.G. 4 RANOE FOR GROO3070
BOTH HYDRODEN AND U-233)% . GROOS080
GRDO3I0?0

FOR 2 OR FEWER BanNDS THE FROGRAM USES AN ANSLYTIC EXFRESSION GROC3100
TO DEFINE ALL MULTI-BAND PARAMETERS. FOR MORE THAN 2 BANDS THE GRO03110
FROGRAM FPERFORMSE A NON-LINEAR FIT TO SELECT THE MULTI~EBAND GROO3120
FARAMETERS THAT MINIMIZE THE MAXIMUM FRACTIONAL ERROR AT ANY GROO3130
FOINT ALONG THE ENTIRE SELF~-SHIELDING CURVE. THE NUMBER OF BANDS GROC3140
REQUIRED WITHIN aNY GIVEN GROUF IS DEFINEL EY INSURING THAT THE GROOZ1S0
MULTI-RAND FARAMETERS CAN BE USED' TO ACCURATELY IEFINE SELF- GROO3160
SHIELIEDR CROSS SECTIONS ALONG THE ENTIRE SELF-SHIELDING CURVE GROO3170
FROM BIGMAD = O TO INFINITY. THE USER MAY LEFINE THE ACCURACY GROC3180
REQUIREL:. GROO3190
GROO3200

ENDF/E FORMATTED WUNSHIELDED AVERAGES . GROO3210
T . GROO3220
UNSHIELLED MULTI-GROUF AVERAGED CROSS SECTIONS FOR ALL REACTIONS GRDO3230
MAY RE ORTAINED INM THE ENDF/R FORTRAN IN EITHER HISTOGRAM GROG3240
CINTERFOLATION LaW 1) OR LINEARLY INTERPOLAELE (INTERPDLATION GRDO3250
LAW 2) FORM. SEE INFPUT BELOW FOR DETAILS. GROC3260
GROO3Z270

MIXTUREER OF MATERIALS AND RESONANCE OVERLAF GROO3280
GROO3290
THE SELF-BHIELDED CROSS SECTIONS FOR THE INDIVIDUAL CONSTITUENTS GROO3300
OF ANY MIXTURE CAN BE CALCULATED BY THIS FROGRAM BY REALIZING THATGROO331C
THIS FROGRAM ESSENTIALLY ONLY USES THE TOTAL CROSS SECTION AS A GROO3320
WEIGHTING FUNCTION TO ACCDUNT FOR SELF-SHIELLING EFFECTS. FOR A BROC3I3I30
MIXTURE IT IS THEREFORE ONLY NECESSARY TO USE THE TOTAL CROSS GrDO3340
SECTION FOR THE MIXTURE IN FLACE OF THE ACTUAL. TOTaAlL. CRDSS SECTIONGROC3IISO
FOR EACH CONSTITUENT AaNDt TO RUN THIS PROGRAM. THIS CAN BE LONE BY GRO033860
FIRST RUNNING FROGRAM MIXER TD CALCULATE THE ENERGY IEFENDENT GROO3I 70
TOTAL CRDSS SECTION FOR ANY COMPOSITE MIXTURE. NEXT, SURSTITUTE GROOI3BO
THIS COMFOSITE TOTAL CROSS SECTION FOR THE ACTUAL TOTAL CROSS GROC33%0
SECTION OF EACH CONSTITUENT (IN EACH ENDF/E FORMATTED EVALUATIONY.GRDO3400
FINALLY, RUN THIS FROGRaM TO CALCULATE THE SELF-SHIELDED CROSS GROO3410
SECTION FOR EACH CONSTITUENT, PROFERLY ACCOUNTING FOR RESONANCE GRO03420
OVERLAF BETWEEN THE RESONANCES OF ALL OF THE CONSTITUENTS OF THE GR0O03430
MIXTURE. DURING THE SAME RUN THESE SELF-SHIELLED CROSS SECTIONS GRO03440
CaN IN TURN BE USED TO CALCULATE FULLY CORRELATID MULT-BANK GRDO3450
GROO3450

INFUT FILES OROC3470
———————— - GRD03480
UNIT IESCRIFTION GROC34%90
BROO3TO0
S INFUT DaTA (BCD - 80 CHARACTERS/RECORIN GROO3S10
20 ORIGINAL ENIF/B DATA (BCD - 80 CHARACTERS/RECORL) GROD3520
GROO3530

QUTFUT FILES 6GR003540

BART OO0
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DESCRIFTION

FAGE 0007

OQUTAUT REFORT (RCDY — 30 CHARACTERS/RECORI
MULTI-GROUFR ENDF /7B DAT& - OFTIONAL

(BT - 80 CHARACTERS/RECORD)

MULTI-RARD PARAMETERE - COMPUTER READARL.E - OFTIQNAL
(BINGRY ~ 4378 WORLS/RECORD Y

SELF-SHIELDED CROSS SECTION LISTING — OFTIONAL
(BECD ~ 120 CHARACTERE/RECORI)

MULTI-BAND FARAMETER LISTING - OFTIONAL

CROCD = 120 CHARACTERS /RECORD )

UNBHIELDED CROSS SECTIORN LISTING - OFTIDN

{ECD - 120 CHARACTERS/RECORD:

SCRATCH FILES

FILENAME DESCRIFTION

UNIT

.26
27
28
27

30

INFUT

ENERGY DEFENLENT WEIGHTING SPECTRUM
(EINARY - 2004 WORDS/BLOCK)

TOTAL CROSS SECTION

{BINARY =~ 2004 WORINS/BLOCK)

ELASTIC CROSS SECTION

{BINARY - 2004 WORDIS/BLOCK?

FISSION 'CROSS SECTION

(EFINARY = 2004 WORDS/BLOCK)

CAFTURE CROSS SECTION

(EINARY - 2004 WORDS/EBLOCK)

CARLS

coLse. FORMAT

GRODZSSO
GROO3SEC
GROOIETO
GROOZSH

GRO0Z590
BROO3L0C
BROO310
BROCI420
GROOZ630
GROO3640
GROO3450
BRDOZ660
GROO3670
GROC3480
GROO3690
GROOZ 700
GROO3710
GROO3Z720
GROO3730
GROO3740
GROO3750
GROOZ740
GROO3770
GROO3780
GRO03790
GROO3B00
GRO03810
GROO03820
GROO3B30
GROO3B840
GROO3ES0

' GROO3B&O

DESCRIFTION

1

1-11 Il1
12-22 I11

23-33 Il

SELECTION CRITERIA <(O=MAT, 1=mZA)

NUMBER OF OGROUFS,

=.5T.0 — ARBITRARY GROUF BOUNDARIES ARE REAL
FROM INFUT FILE (N GROUPS REQUIRE
N+1 GRODUF EOUNIWRIES) . CURRENT
FROGRAM MAXIMUM IS 175 GROUPS (IF
SHIELDED OR MULTI-BAND PARAGMETERS)

OR 3000 GROUFS (IF ONLY UNSHIEIDED
AVERAGE CROSES SECTIONS CALCULATEID .

= 0 - TART 175 GROUFS SEE

= =1 - ORNL S0 GROUFS BLOCK

- -3 ~ DRNL. 12é& GROUFS DATA

= ~3 ~ ORNL 171 GROUFS

L) ~ SaNI~II &£20 GROUFS UF TO 18 MEV

=

-5 ~ SAND~II &40 GROUFS UP TO 20 MEV
HULTI~BhND SELECTOR
O ~ NO MULTI-BANI' CALCULATIONS

= 1 -~ 2 BAND. CONSERVE aV(TOT)>, AV(L/TOT)
AND AV(LI/TOTH%23

= 2 -~ 2 BAND. CONSERVE AWTOT), AVCKI/TOT)
AND AVCL/(TOT+BIGMAD) ) WHERE
SICMAC = AVKTQOT) IN EACH GROUF

= 3-S5~ MULTI-BAND FIT. CONSERVE AV(TOT) AND

MINIMIZE FRACTIONAL ERROR FOR ENTIRE

SELF~-SHIELIIING CURVE (SIGMAO = O TO

GROC3B70
BROO38B0
GROO3290
BROO3200
GROO3¥10
GROO3920
BROO3930
BROO3940
BROO3950
BRDOO3260
GROO3970
BRO0OZY80
GROO3990
GRDO4000
GRDO4010
GRDO4020
GFR:004030
BROO4040
GRDO4AOSO
GROO4060
GRO04070
GRDO40B0
GRDO40%0
GRDO4100
GRDO4110
GROO4120
GROOA130
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FAGE 0008
INFINITY) GROOA140
IF THE SELECTOR IS POSITIVE (1 TO S} THE GROG4LS0
MINIMUM NUMBER OF EANDS WILL BE QUTFUT FOR GRO04160
EACH ISOTOPE INDEFENIENTLY. IF THE SELECTOR GROC417C
IS NEGATIVE (-i TO -5 THE SAME NUMEER OF GRO04180
BANDE (ARS(SELECTOR) ) WILL BE OUTFUT FOR GROC419C
Al ISOTOFES, GROO4200
NUMEBER OF POINTS USED TO DESCRIEE ENERGY GROCA210
DEFENDENT WEIGHTING SFECTRUM S(E). GROO4A220
= -1 = 1/E WEIGHTING SFECTRUM. GROO4A230
= O OR 1~ ENERGY INUEFENIENT (SO CALLED FLATIGRO04240
WEIGHTING SFECTRUM. ND DATA REAL GRRO425C
FROM INFUT FILE. GROO4260
= LGT.1 - READ THIS MaNY FOINTS FROM INFUT GROO4270
TD DESCRIBE WEIGHTING SFETTRUM. GROC4280
NGO LIMIT TO THE NUMERER OF FOINTS GROO4A2P0
USELD' TO DESCRIEBE WEIGHTING. GROO4300
MULTI~BAND CONVERGENCE CRITERIA. GRO0O4310
ONLY USED FOR 3 OR MORE RANDS. THE NUMEBER OF GRO04320
EANDS IN EACH GROUFS IS SELECTED TO INSURE GRO04330
THAT THE ENTIRE SELF~SHIELDIIING CURVE CAN BE GRO04340
REFRODUCED TO WITHIN THIS FRACTIOMNAL ERROR. GRDO04350
= LT, 0.0001 -~ USE STANDARD 0,001 GROO4360
(0.1 FPER-CENT) GRO04370
= LGE. 0.0001 - USE AS CONVERGENCE CRITERIA GRO04380
CONSTANT CROSS SECTION IN ALl. HaNDS SELECTOR.GRDO4390
THIS OFTION IS ONLY USED IF ONE WISHES TO GROO04400
LETERMINE THE IMPORTANCE OF USING MULTI-BAND GRO04410
InTAa COMPARED TD MULTI-GROUF DATA. THIS CAN GRDC4420
BE ACCOMPLISHED BY RUNNING THE SAME FROBLEM GRO04430
USING MULTI-~BANL FARAMETERS AND THEN RE-RUN GRO04440
USING SELF-SHIELDED MULTI-GROUF LATA. GROOA4ED
= 1=-25 - USE THE SAME BELF~SHIELDED' CROSE GRO04460
IN ALL BANIOS, THE INILEX SELECTS ONE GROO4470
OF THE 2% CROSS SECTIDNS GENERATED 6GR0O04480
IN EACH GROUF (SEE AERDVE FOR . GRO04490
DEFINITION OF 25 WEIGHTING GROOAZ00
FUNCTIONS FOR AVERAGES). GROOC4A510
= NOT 1-20 - GENERATE NORMAL MULTI-BAMD GRO04S520
FARAMETERS GROOAS30
GRO04540
THE SECOND' INFUT CaRD IS USED TO SELECT all DESIRED OUTPUT MODES. GROOASSO
EACH OUTFUT TEVICE MAY BE TURNED OFF (CG) OR OM (1>. IF ON, EACH GROGASS0
OUTFUT MODE MAY IDENTIFY THE DATA AS EITHER ENIL +1 OR ENDF -1, 6RO04ATS7O
THEREFORE EACH OF THE FOLLOWING INFUT FARAMETERS MAY RE -1 FOR GROO4580
OUTFUT IDENTIFIED A5 ENIF LATA, O FOR NO OGUTFUT OR 1 FOR OUTPUT GF004590
IDENTIFIED AS ENDL. GFO004600
GRO04410
1-11 111 SELF-SHIELDED CROSS EECTION LISTING GRO04620
12-22 I11 MULTI-BAND PARAMETER LISTING GRO044530
23-~-33 I1i MULTI-BAND PARAMETERS COMFUTER READABLE GRO0C4&40 -
B4 4 11l UNSHIELDED CROSS SECTIONS IN ENDF/B FORMAT GROOASSO
= 1 - HISTOGRAM FORMAT (INTERFOLATION LAW 1) GRDO4660C
= 2 -~ LINEAR-LINEAR (INTERFPOLATION LAW 27 GRO04670
111 UNSHIELDED CROSS SECTIONS LISTING GRO0O4680
' GRO04490
20a4 LIBRARY IDENTIFICATION. ANY TEXT THAT THE GRO04700
USER WISHES TO IDENTIFY THE MULTI-BAND GROC4?10
PARAMETERS. THIS LIERARY IDENTIFICATION IS GF.004720
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VARY 1=64

VARY 1=466 6Eil.4

EXAMFLE INF

—— e e e o e v

REQUEST DATaA BY MA

&Ell.4

UT

FAGE 000?

WRITTEN INTD THE COMFUTER FEADARLE MULTI-RANDGROO4TIO

DATa FILE.

LOWER MAT OR Za LIMIT
UFFER MAT OR Ze LIMIT

UF TO 100 mMaT OF ZA RANGES M&Y HBE SPECIFIEDL.

ONE RANGE PER CARD. THWE LIST OF RANGES IS
TERMINATED BY & ELANK CaRD. IF THE URFER

LIMIT I8 LESS THAN THE LOWER LIMIT THE UFPRER

IS SET EOUAL TO THE LOWER LIMIT (THIS
CONVENTION aALLOWS ONE TO SFECIFY 4 SINGLE
MAT DR Z& BY HMERELY ENTERING THFE MAT OR 2A
AE THE LIOWER LIMIT).

ENERGY GROUF BOUNDARIES. ONLY REQUIRED IF
THE NUMEBER OF GROUFS INDICATED ON THE FIRET
INFUT CaRD IS POSITIVE. ALL ENERGIES MUST
FE IN ASCENDING ENERGY IN EV. THE PRESENT
LIMITS ARE 1 TO 179 GROUFS (IF SHIELLED

DR MULTI~HAND PARAMETERS ARE CALCULATEID) .
OR 1 TO 300C GROUFS (IF ONLY UNSHIZLIDED
AVERAGE CROSS SECTIONS ARE CALCULATEIDN . FOR
N GROUPS N+i1 ROUNDARIES WILL EE READ FROM

THE INFUT FILE, E.G, IF THE FIRSEYT INFUT CARD

INDICATES 20 GROUFS, 21 ENERGY BOUNDARIES
WILL BE READ FROM THE INFUT FJLE.

ENERGY DEFENIENT WEIGHTING SPECTRUM, ONLY
REQUIRED IF THE NUMKER OF POINTS INDICATED
ON FIRST CARD IS MORE THAXW CNE. DATA IS
GIVEN IN (ENERBY, WEIGHT) PAIRS, UF TO 3

FAIRS FER CARD, WUSING ANY NUMEER OF CARDS
REQUIRED. ENERGIES MUST RE IN ASCENDING
ORDER IN EV. THE SFECTRUM UALLES MUST EE
NON-NEBATIVE. THE ENERGY RANGE OF SPECTRUM
MUST AT LEAST SPAN THE ENERGY RANGE OF THE
ENERGY GROUFS. SINCE SFECTRUM IS STORED IN
FAGING SYSTEM THERE IS NO LIMIT TO NUMEER
OF FOINTS THAT CAN BE USED TO DESCRIBE THE
WEIGHMTING SPECTRUM.

T AND FPROCESS ALL DATA (ALL MAT BETWEEN 1 AND

FPPP?). USE THE TART 175 GROUF STRUCTURE, GENERATE 3 BAND
FARAMETERS (THE FOR ALL ISOTOPES) TO 0.1 FER-CENT ACCUARACY
IN THE SELF-SHIELDING CURVE. DUTFUT all LISTING, COMPUTER
READAELE AND ENDF/B FORMAT GROUF AVERAGES. SLL LISTINGS WILL
IDENTIFY DATA AS FROM ENDL. THE FDLLOWING T IMNPUT CARDNS ARE

REQUIREL.
o

1
TART 175 GROUF,
1

4]
1

-3 ¢ 1.00000~03
1 i

3 BAND LIBRARY TO 0.1 FER-CEMNT ACCURACY

2997

(BLARK CARD' TERMINATES REQUEST LIST)
wwwdr MACHINE DEFENIENT CODING #*xadu

GROC4AT40
GROO47TS0
GRO0AT76C
GROOAT7O
GRDOA7BC
GROO4790
GROGABOO
GROD4B1O
GROO4B20
GRODO4E30
GROO4B4C
GROOABSO
GRO0486C
GROOABTO
GROO4BBC
GRO04890
GRO04900

GRO04910
GROCAP20
GRO04F30
GROC4AP40
GRO0A9S0
GROO4940
GROO4970
GRODAFBO
GRO04%%0
BROOS000
GROOS010
GF0OS020
GROOSC30
GROOS040
GROOS0S0
GROOSC60
GROOEO70
GROOSOBO
GROOSOP0
GROOT100
BRO0Z110
GROOS120
GROOS13C
GRO0T140
GRO0CS1S0
BRO0S160
GROOS170
GROOS180
GROOS190
GROOS200
GROOS210
GROOTZ20
GROOSR230
GRDOS240
GROOS250
GROOS260
GROOT270
GROOS280
GROQS220
BROOS300
GROOS310
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MULTI-BAND CALCULATION GROOSI20
. BROCTZI3C
THERE IS MACHINE DEFENDENT CODING IM SUBROUTINE READIMN AND GROOES40
ARCUND THE DUMMY SUBROUTINE ZXSSQ BECALUSE THE NDh-~-LINEAR GROOSZS0
SYSTEM SOLVER ZX58Q I8 & FREPRIORITY FIECE OF SOETWARE WHICH GROODS360
DanNGT RE DISTRIRBUTED WITH THIS PROGRAM. THE NON-L_INEAR SYSTEM GROGSI 7O
SOLVER IS ONLY USED THE CALCULATE MULTI-EANI FARAMETERS WITH GROOG3IBO
THREE OR MORE RBaANDS. THEREFORE THIS VERSION OF THE FROGRAM GROOS390C
WILL ONLY D0 MULTI-BaND CALCULATIONS WITH UF TO Tl BaMDS, IF GROOS40C
YOU HAVE ZXSSR avallebLE REMOVE ALl ERROF MESSAGE AND STOFS GRO0OS41.0
FROM SUBRROUTINE ZXSSR aND ADD TO THIS FROGRAM. FROM THIS FROGRAM GROOS420
REMOVE THE DUMMY SUBROUTINE ZXS3Q AaND THE RESTRICTION ON THE GROOS430
NUMEER OF BANIS IN SUBROUTINE READIN (THE MARIAFLE MBAND) . GROOS440
THIS WILL ALLOW YOU TO DO CALCULATIONS WITH UR TO FIVE BANIS GROOS450
(MORE THAN IS REQUIREL IN ANY CASE NORMALLY ENCOUNTEREL. GROOS4&0
. GRO0%470
DOUELE FPRECISION CALCULATIONS GROOS4A80
GRO0S490
THERE I8 ALSO MACHINE DEFPENDENT CODING IN SUBRODUTINE GROUFN TO GROOSS00
USE DOUELE PRECISION ARITHMETIC ON SHORT WORD LENGTH MACHINES GROOSS10
(E+G. IEM 32 BITS/WORD MACHINES) FOR THE SELF~SHIELLING GR0OES520
CALCULATION, a8 LISTRIBUTED THIS IOUBLE FRECISION ARITHMETIC GROOSS30
WILL WORK ON ANY MACHINE., HOWEVER IF YOU HAVE A LONGER WORD . GROOSS40
LENGTH MACHINE (E.G. CIC 460 RITS/WORD MACHINE) YOU MAY OFTIMIZE BROOSES0
THIS FROGRA&M FOR USE ON YOUR MACHINE BY ELIMINATING THE USE GROOSS60
OF DOUELE FPRECISION ARITHMETIC IN SUBROUTINE GROUFN, GROCESTO
GROOSSE0
SCRATCH 1/0 GROOSS90
GROOS&00
THERE 15 MACHINE IEFENDENT COLING IN THE SUBROUTINES 08LOCh ) BGRO0S610
AND IELOCK, WHICH CONTROL THE 1/0 TO THE SCRATCH FILES GRO0S620
AS DISTRIBUTED THIS FROGRAM WILL FERFORM NORMAL FDRTRAN GROOSS30
EINARY I/0 AND' NEED MOT RE MOLIFIED FOR USE ON &ANY COMPUTER. GROOS 640
HOWEVER IF YOU WISH TO OFTIMIZE THIS FROGRAM FOR USE AT YOUR GROOS6SO
INSTALLATION YDU MAY REFLACE THESE TWO ROUTINES WITH THE GRODES660
MOST EFFICIENT TYFE OF I/0 FOR YOUR COMFUTER. EQUIVALENT GRO0S&70
CODING IS8 FROVIDED TO USE BUFFERED I/Z0 ON THE LIVERMORE CDC-7600 GRO0SS80
DR CRAY=1. GRO0S490
GROOS700
MULTI-EAND DUTFUT FOR TART G6ROOS710
GROOST720
SUEBRDUTINE TARTUF OUTFUTS MULT-EAND FARAMETERS FOR USE EBY GROOS730
THE TART CODE AT LIVERMORE. IT CONTAINS MACHINE UEFENLENT GROO5740
CODING ‘AND ITS USE IS NOT RECOMMENDEL FOR USERS OUTSIDE OF GROOS7S0
LIVERMORE » GROOS 760
BROOE77C
*aadd MACHINE DEFENDENT CODING e GROOS 780
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FAGE 0001
FROBRAM EVALFPLOT CINFUT, DUTPUT, TAPED=INFUT , THFES=QUTPUT . EVAOOCLG
1 TAFERQ, TAPE3O: EVadoo20
EVacOo30
FROGRAM EVALFPLOT EVA0D040
VERSION 7S5~1 (AUGUST 1770 EVADOOSO
VERSION To~1 (JULY 1§76 EVADODD
VERSION 77-1 (AFRIL 1977. EVAGOCTe
VERSION T8-1 (JULY 1978} EVAODDBO
VERSION 79-1 (FERRUARY 197%) EVaCO090
VERSION 80~1 (JuULY 1980) 1kt VERSION EVADO100
VERSION 80-2 (DECEMBER 1980) EVADO110
VERBION Bi-1 (MARCH 1981) EVAO0120
VERSION 81-2 (AUBUST 1981) IMPROVED ZOOM CAFARILITY EVACOL30
VERSION BZ-1 (JaNUARY 1782) IMFROVED COMFUITER COMFATIRILITY EVAGD140
EV&00150
REFORT UCRL-50400, VOL. 17, FART E (197%) EVA00160
LAWRENCE LIVERMORE LABORATORY EV&0017C
EVA00180
WRITTEN RY [ERMOTT E. CULLEN EVA00120
NUCLEAR InaTa SECTION EVAOO200
INTERNATIONAL ATOMIC ENERGY AGENCY EVA00210
F.O. BOX 200 EVA00220
VIENNA, AUSTRIA EVAOOR30
TELEFHONE 23-60~1718 EVADO240
EVAO0250
AUTHORS MESSAGE EVa00R260
EVADO270
THE REFORT DESCRIRED ABOVE IS THE LATEST PURLISHED DIOCUMENTATIOM EVAOQO280
FOR THIS PROGRAM. HDWEVER, THE COMMENTS BELOW SHOULDT B CONSIDEREDEVACO2?0
THE LATEST NOCUMENTATION INCLUDING ALL RECENT IMPROVEMENTS. FLEASEEVAOO3GO
SEAD ALL OF THESE COMMENTS BEFORE IMFLEMENTATION, PARTICULARLY - EVAC0310
THE COMMENTS CONCERNING MACHINE DEFPENDEMT CONING. EVA0C320
. EVA00330
AT THE FRESENT TIME WE ARE ATTEMFTING TO DEVELOF & SET OF COMFUTEREVAOU340
INDEFENDENT FPROGRAMS THAT CAN EASILY BE IMPLEMENTELD' ON ANY ONE EVACO350 |
OF A WILE VARIETY OF COMPFUTERS. IN ORDER TO ASSIST IN THIS FROJECTEVAOO3SO
IT WOULD EBE AFFECIATED IF YOU WOULD NOTIFY THE AUTHOR OF ANY EVACO370
COMFILER LIAGNOSTICS, OFERATING FROBLEMS OR SUGRBESTIONS ON HOW TO EVAOCO3B0
IMPROVE THIS FROGRAM. HOFEFULLY, IN THIS WAY FUTURE VERSIONS OF EVAOCOZI?C
THIS FROGRAM WILL BE COMPLETELY COMPATIELE FOR USE ON YOUR EVAD0400
COMFUTER . EVAQ0O0410
EVA00420
FURFOSE EVAO0430
et e EVADOD440
THIS FROGRAM IS DESIGNED TO READ EVALUATED DATA FROM THE ENDF/B EVAD0450
FORMAT AND' TO FLOT THE IvTA. THE USER MAY SELECT CROSS SECTIDNS, EVAD0460
FARAMETERE (E.G. NU-BAR, MU-BAR, ETC.), ANGLLAR DISTRIBUTIONS EVACO470
AND/OR ENERGY DISTRIBUTIONS TO RBE PLOTTED. EVAD0480
EVA00420
IN THE FOLLOWING FOR SIMFLICITY THE ENIF/E TERMINOLOGY-—ENDF/E EVADDS00
TAFE—-WILL EE USEL. IN FACT THE ACTUAL MELIUM MAY BE TAPE, CARDS, EVAOOS1O
DISK OR ANY OTHER MEDIUM. EVAOOS20
EVADOE30
ENDF /B FORMAT EVAOOT4A0
e e e e EYAOOSS0
THIS FROGRAM ONLY USES THE ENDF/R HCD OR CART! IMAGE FORMAT (AS EVAOO550
OFFOSED TO THE ERINARY FORMAT) AND CAN HANLLE DATA IN ANY VERSION EVA00S70
OF THE ENUF/F FORMAT ¢I.E., ENIF/BR-I, II,III, IV OR UV FORMAT). EVADOSA0
EVADOES0
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FAGE 0002

IT I8 ASSUMED THaT THE DnTe 15 CORRECTLY CODED IR THE ENIDF /R EMADOSG0
FORMAT ANL NG ERROR CHECKING .I5 PERFORMEL . IM FARTICULAR IT IS EVAGL&L O
ASSUMED THAT THE MAT, MF Ak MT ON EACH CARDt I& CORRECT., -SEQUENCE EVDOS20
NUMBERES (COLUMNS 7é-80) ARE IGNDRED. FORMAT OF SECTION MT=452, 4SSEVACGS3C
OF MF=1i. OND ALl SECTIONS OF MF=3, & 46D 5 MUST BE CORRECT. ALL EVAD05H40
OTHER SECTION OF DIATA ARE SKIFFEL aND A5 SUCH THE OFERATION OF EVad0s50
THIS FROGRAM IS INSERSITIVE TO THE CORRECTNESS OR INCORRECTNESS EVADO&60
OF ALL OTHER SECTIONS. TEVADLSTO

. EVADOSB0
Alle LATA THAT I8 USED BY THIS PROGRAM SHOULD BE LINEARLY EVACO&P0
INTERFOLABLE (ENLOF /B INTERFOLATION LAl 2). IF THIS FROGRAM FINDE EVA0DTO0
ANY DATA THAT IS NOT LINEARLY INTERFOLABLE IT WILL FRINT AN ERROR EVAOCTIC
MESSAGE, BUT WILL STILL FLOT THE D&TR AS IF IT WERE LINEARLY EVAQ0O7T20
INTERPOLABLE, THE ONLY ERROR THAT WILL RESULT IN THE PLOT WILL EE EVAOOTIC
IN THE CURVE FOLLOWED BETWEEN TABULATED FOINTS. PROGRAM LLINEAFR EYA00T40
(UCRL~50400, VOL. 17, FART &) MAY BE USETD TO CONVERT CROSS EVHOGT?S0
SECTIONE TO LINEARLY INTERFOLABLE FORM. FROGRAM LEGEMD CAN EE USEDEVAOO740

FOR ANGULAR DISTRIBUTIONS AND PROGRAM ENERGY CAN EE USED FOR EVAOQ7YO

SECONDARY ENERGY DISTRIEBUTIONS. EVACLYB0
EVAOOT790
REACTION INLEX EVAO0B00
EVA008L0
THIS FROGRAM DOES NOT USE THE REACTION INDEX WHICH IS GIVEN IN EVA00820
SECTION MFel, MT=451 OF EACH EVALUATION. EVA00830
EVA400840
SECTION SIZE EVA00BS0
EVAD0B60

' SINCE THIE PROGRAM USES A LDGICAL PAGBING SYSTEM THERE IS NO LIMIT EVAOOB7O

TO THE NUMEER OF POINTS IN ANY SECTION, E.G., THE TOTAL CROSS EVADOBBO
SECTION MAY BE REPRESENTED RY 200,000 DATH POINTS. EVAOOBP0
) . EVADOP00

SELECTION OF DATA EVACO910
EVAQO920
IN THE BATCH MOLE THE FIRST INPUT CARD SFECIFIES A ZA RANGE TO EVARO0FI0
FLOT. FOR ANY 24 WITHIN THE RANGE SPECIFIED ON THE FIRST CARD EVA00540
FLOTS OF SFECIFIC EMERGY RANGES, AND TYFES OF DATA MAY BE EVACOPS0
REQUESTEL!, . EVA00960
EVA00970

IN THE INTERACTIVE MODE THE USER MUST SFECIFY A SPECIFIC PLOT OF EVADDPS0
OF A Za, TYFE OF DATA AND ENERSY RANGE. EACH COMMAND IS EXECUTED EVAGOP90
IN TURN. EVA01000
EVA01010

CATEGORIES OF DATA . EVAD1020
EVA01030
CROSS SECTIONS ARE DIVIDED INTO SIX CATEGORIES EVAO1040
EVAD1050

(1) TOTAL, ELASTIC, CAFTURE, FISSION AN TOTAL INELASTIC EVAD1G60
(2) TOTAL INELASTIC, INELASTIC DISCRETE LEVELS AND CONTINUUM EVAO1G70
€3> (N,2N>, (N,3N) AND (i,N?CHARGED PARTICLE? EVAO1080
(43 <{N,CHARGET FARTICLE) EVA01090
(5) FARTICLE FRODUCTION (FROTON, DEUTERON, ETC.) AND DAMAGE EVA01100
(&) FARAMETERS NU~BAR, MU-EAR, XI AND GAMMA EVAC1110
EVAQ1120

MASTER FLOTS EVAO1130
—— . EVAO1140

IF THE USER REQUESTS MASTER FLOTS, A FLOT DF EACH CATEGORY OF DATAEVAOL1SO
IS FIRET FLOTTED OVER THE ENERGY RANGE FROM 0.01 EV (OR USER EVAO1160
SFECIFIED LOWER ENERGY LIMIT) OR THE LOWEST THRESHOLD (WHICHEVER EVAC1170
IS HIGHER) WF TO THE HIGHEST TABULATED ENEFGY. EVA01180
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FAGE 0003

EVa0iied

Z00M COMMANLS EVACLR200
EVali2i10o

IN AURITION TG THE MASTER PLOTS THE USER ™aY REQUEST MIORE TETAILEDEVACL 220
FLOTS OF any CATEGDRY OF DdTa. OVER ANY ENERGY RANGE BY USING ZOOMEVADILAZE
COMMmANDS,, Z00M COMMANDS SPECIFY EVAL124C
EVAD 1250

(1} A ZA RANGE EVA01260C
(23 ONE OF THE SIY CATECORIES OUTLINED ARQUE EVaQ1270
(2 AN ENERGY RANGE EVAQL2B0
(4) A CROSS SECTION RANGE (OFTIONALD EVA0L290
(5) ONE OF THREE FLOTTING MOLDES (SEE UCRLEIANG,VOL.. 17.FaRT E? EVAC1300
EVan1i3id

IDENTIFICATION OF DWATA EVADL1320
- EVAC1330
FOR CROSS SECTIONS CURVES FOR UF TO 12 REACTIONS MAY AFFEAR ON & EVAO0L340
SINGL.E FLOT. REACTION REACTION IS IDENTIFIED BY & DIFFERENT LINE EVAQL3SO
TYFE AND A NAME.. FOR INELASTIC DATA LEVELS ARE INENTIFIED ERY EVAD1360
LEVEL ENERGY (IN NO CASE IS ENIF/B JARGON USEDN, SUCH AS MT=S6). EVAQ1370
FOR ANGULAR OR ENERGY DISTRIBUTIONS EACH FLOT WILL ONLY CONTAIN EVAD1380
DATA FOR A SINOLE REACTION, EUT MAY CONTAIN CURVES FOR UFP TO0 S EVAQ1390
INCIDENT NEUTRON ENERGIES. REACTIONS ARE ILENTIFIED RY NAME ANL EVAD1400
EACH CURVE IS ILENTIFIED EY INCIDENT NEUTRON ENERGY. FOR ANY TYFE EVAOL1410
OF [ATA IF THERE ARE MORE CURVES TO PLOT THEN WILL FIT ON A SINGLEEVAO1420
FLOT, THEY WILL BE DIVILDED INTO & SERIES OF FLOTS. EVAD1430
EVAD1440

EATCH MDLE EVvadi14%0
EVA01460

IN THE RATCH MUDE THIS RDOCRAM WILL READ aALL Z0DM CDMMANL AT THE EVAQ0L470
BEGINNING OF THE FROGRAM AND FPROCEED TO EXECUTE ALL COMMANIS EVA01480
WITHOUT FURTHER INSTRUCTIONS FROM THE USER. IN THE BA&TCH MDLE THE EVA01490
ZA RANGE SFECIFIED ON THE FIRST INPUT CARD' IS USED TO LEFINE WHICHEVAO1500
EVALUATIONS TO FLOT. FLOTTING MAY BE SPECIFIELD WITH OR WITHOUT EVAD1510
MASTER FLOTS, ANI WITH OR WITHOUT ZOOM COMMANDS. ZOOM COMMANDIS MAYEVACL1S20
BE INPFUT IN ANY ORDER, I+E., THEY NEED NOT BE IN THE ORIER IN - EVAO1530
WHICH THEY WILL BE EXECUTEL. IF MASTER FLOTS ARE REQUESTED DATA EVA01540
FOR EACH OF THE DEFINED SIX CATEGCORIES WILL IN TURN EE FLOTTED. EVAD1550
IF ONE OR MORE ZOOM COMMANLDGS ARE SPECIFIEDR FOR A GIVEN CATEGORY OFEVAC1Ss0
DATA, THE ZOOM FLOTS WILL IMMEDIATELY FOLLOW THE MASTER FLOT OF EVAO1ETO
THE SAME CATEGORY OF LATA. IF MASTER FLOTE oRE NOT RERUESTED ONLY EVAO1G80
ZO0OM FLOTS WILL BE FROOUCED. IN ALL CASES FLOTS WILL EBE FPRODUCED EVAQLIE90
IN THE ORDER IN WHICH THE EVALUATIONS AFFEAR ON THE TAPE, AND EVAC1600
WITHIN EACH Za PLOTS WILL EBE PRODUCED IN CATEGORY 1 THROUGH & EVAQ1610
ORDER . EVAO1620
. EVAQi630

INTERACTIVE MODE EVAC1640
EVAD1650
IN THE INTERACTIVE MONE THIS FROGRAM WILL REAR OME ZOOM COMMAND ATEVAO1660
A TIME AND EXECUTE THE ZOOM COMMAND. IN THE INTERACTIVE MONE THE EVA01670
ZA RANGE SFECIFIED ON THE FIRST INPUT CARL IS IGNDRED ANL THE NEXTEVAC1480
EVALUATION TO RE FLOTTED IS DEFINED ONLY EY THE LOWER Za LIMIT EVAQ1690
SFECIFIELR WITH THE ZOOM COMMANL. EACH ZOO0OM COMMAND CaN ONLY EVA01700
SFECIFY A SINGLE ZA, DEFINED BY THE LOWER ZA LIMIT OF THE ZOOM EVAO1710
COMMANL:, AND THE UFFER Za LIMIT OF THE ZOOM COMMAND IS IGNOREIT. EVAQLT720
I THE INTERACTIVE MODE THERE ARE NO MASTER PLOTS AND ONLY 7Z00M EVAD1730
COMMANIS ARE EXECUTEL. ZOOM COMMANDE MUST BE INPUT IN THE ORDER EVAG1740
THAT TEEZY ARE TO BE EXECUTED AND THE END OF A RUN IS INDICATED RY EVAO1750
THE ENI OF THE LIST OF ZOOM COMMANDS (I.E., A Z0OM COMMAND WITH A EVAOL17460
LOWER ZA LIMIT OF 2ERO). AFTER READING A ZOOM COMMANL THE FROGRAM EVAC1770

FAGE 0001
FROGRAM CONMVERT S INFUT ,QUTEUT ., TARFES=INFUT . TAEELH=DUTEUT . CONOGOOLD




FaGl 0G4
WILL SEARCH TO FIND THE REQUESTED Zé&, IMMENIATELY GENZRATE THE EVAQLYBO
REQUESTED Z0OOM FLOT AND THEN FAUSE., WHEN THE BRDGRAM DROSEENS FROMEVAOILT?SC
THE FAUSE IT WILL TRY TO READ THE MNEXT IO0M COMMAND. HOW TO FAUSE EVAQIS0OO
IF mACHINE DEPENDENT AND 4 STENDGRD INTERFACE HAR BESN BUILY FOR EVA0IZiC
THIS FROGRAM. IN THE INTERACTIVE MOLE, AFTER GEMEERGTVING & F.OT EVAT1I8E0
THIE PROGRAM WILL CALL SUBRODUTINE WAITER 4¢ DISTRIRUTED WITH THISEVAQLIE3C
FROGRAM SUBRDUTIAE WAITER WILL MERELY IMMEDIATELY RETURN. IF THE EVAD1IB40
USER WIGSHES TO REALLY IMFLEMENT THE IMTERACTIVE MODE OF THIS EVAOIBEG
FROGRAM INSERT THE CODING IN SUBROUTINE WaAITER TO PALISE WHEN EVAC1IB&O
SUBROUITINE WATITER IS CALLED. . EVAQL1B70
EVA01880
INFUT FILES EVACLB90
e . EVAOLRGO
UNIT IESCRIFTION EVACL1710
EVAad192¢
-] INFUT CarDS (BCD - 80 CHARACTERS/RECORIV EVAQ1230
20 ENUF/E DATA (BCH - 80 CLARACTERS/RECORIV EVa01i940
EVAO1250
QUTFUT FILES EVAD1260
—————— i EVAD1970
UNIT DESCRIFTION EvA01980
EV&401990
& QUTFUT REFORT (BCD' - 120 CHARACTERS/RECORIN EVA02000
10 FLOTTING TAFE EVAO2010
EVAO2020
SCRATCH FILES EWA02030
o e e e - EVAO2040
UNIT UTESCRIFTION EVa02050
. EVAO2060
30 SCRATCH FILE (BINARY -2004 WORDS/RECORIY EVAOR2070
. EVA02080
INFUT CARLDS EVA02090
EVAQ2100
CARD FORMAT LDESCRIFTION EVADZ110
EvAO2120
1 1% NO LONGER USED . EVAC2130
3] FLOT FILE 3 (O=NQ, 1=YES) EVad2140
IS FLOT FILE 4 (O=NO, 1=YES) EVAa02150
15 FPLOT FILE S (O=NQ, 1=YES) EVad2160
IS Za ORDEREL DIATA (O=NQ, 1=YES) EVAC2170
15 MASTER LOWER ZA LIMIT FOR FLOTS EVAC2180
15 MASTER UPPER Za LIMIT FOR PLOTS EVA02190
s FLAG FOR TEMFPERATURE IN PLOTS EVAO2200
= 0 -~ TEMPERATURE ON FLOTS EVA02210
= 1 = ND TEMPERATURE ON FLOTS EVAG2220
= 0 ~ ARY REACTION WHOSE MAXIMUM CROSS EVAO2230
IS LESS THAMN 1 MILLIBARN WIiLlL BE EVA02240
IGNORED . EVA02260,
Akl REACTIONS WILL BE PLOTTED EV&022460
REGARILESS OF THE MAGNITULE OF EVAO2270
THE CROSS SECTION. EVAO2280
X LENGTH OF FLOT. EVAOR290
= 0.0 ~ STANDARD 10.24 INCHES USED. EVA02300
= ,GT+ 0«0 ~ USED AS X LENETH OF PLOT. EVAal2310
Y LENGTH OF FLOT. EVAQCZ320
-
=

X
%

CeO ~ STANDART 10,24 INCHES USED. EVA02330
BT+ 00 ~ USED AE Y LENBTH OF FLOT. EVAO2340
NORMALLY EACH PLOT IS FLOTTED WITHIN EVAOZ3T0
IN A SQUARE AREA THMT IS 10.24 ERY EVAD2360
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FAGE 0O0%
10,24 INCHES., HOWEVEFR THE ARDVE INFUT EVAQLETY
FARAMETERS MAY BE USED TG DEFINE aNy SIZE EVROE3E80
FOR THE PLOTE (Z.6. TQ ORTAIN # LIETATLED EVAOZI90
FLOT OF A RESONANCE REGION INFUT 100.0 FOR EVatla00
THE X LENGTH TO DETAIM & 100.0 EY 1iG.24 EVAC2410
INCH FPLOTY. EVAQ2430
OFERATING MOLE EVaC24350
= O - BATCH WITH MASTER FLOTS. EVAD2440
= 1 - BATCH WITHOUT MASTRFR PLOTS. EVAGI4S0
= 2 = INTERACTIVE WITHOUT MASTER FLOTS. EV&DZ460
¢ BATCH MODE = all Z00M REQUESTS ARE REAL AT EVACZ4TO
THE BEGINNING OF THE PROGRAM AND MAY EE IN EWVAOCIAB0
ANY ORDER. EACH MATERIAL WITH 4 Ze BETWEEN EVaGza20
THE LOW AND HIGH LIMITS (SFECIFIFD ON THE EVA02S006
FIRST INFUT CARD) WILL EBE FLOTTED. EVAC2S10
« WITH MASTER PLOTS = AS EACH NEW MATERIAL IS EVAQ02S20
READ A MASTER FLOT OF EACH TYFE WILL EF EVACIT30
GENERATED BEFORE GENERATING ANY ZOOMED FLOT EVAC2T40
OF THE SaME MATERIAL AND TYPE. EVAO2S50
WITHOUT MASTER PLOTS = ONLY ZO0OMED PLOTS EVAD2560
WILL BE GENERATED. EVA02TT70
INTERACTIVE MODE = ZOOM REQUESTS ARE READR EVAD2S80
ONE AT & TIME AND MUST BF IN THE SAME ORIDER EVAOC2SP0
AS THE MATERIALS ON THE ENIDF/R TAFE. THE EVAD2&00
LOW ZA LIMIT OF THE ZOOM REQUEST WILL RE USEDEVA02610
TO DEFIME WHICH MATERIAL TO FLOT NEXT. THE EVAC2620
UFFER LIMIT OF THE ZOOM REQUEST AND THE EVAQZ&E30
LOW AND HIGH Za LIMITS (SFECIFIED ON THE EVAD2640
FIRST INFUT CARD) WILL EE IGNORED. EVAC26S0
Z00M LOWER Za LIMIT EVAN2660
ZOOM UFFER ZA& LIMIT EVAQ2670
IAT4 CATEGORY (1 TO &) EVAOZ6B0
i = TOTAL, ELASTIC, CAFTURE, FISSION EVAD2&90
AND TOTAL INELASTIC EVAO2700
2 = TOTAL INELASTIC, DISCRETE LEVELS EVAC2710
AND CONTINUUM EVAO2720
(Ns2NYy (Ng 3N, (N,aN), (NyN?X) EVAQ2730
(M, CHARGED PARTICLE) EVAO2740
FARTICLE FRODUCTION AND DAMAGE EVAO27S0
= NU BAR, XI AND GAMMA EVAD27&0
ZOOM LOWER ENERGY LIMIT (EV) EVAR02770
Z00M UPFER ENERGY LIMIT (EW) EVA02VE0
ZOOM LOWER CROSS SECTION LIMIT (BARNS) EVA02720
Z00M UFFER CROSS SECTION LIMIT (BARNS) EVAN280G
ZOOM FLOT MODE (SEE UCFRLS0400,V0L. 17,PART EXEVAOZBL0
0 = MULTTFLE PLOTS - INDIVIINIAL SCALING EVA02820
1 = MULTIFLE PLOTS — COMMON SCALING EVAG2B30
2 = SINGLE FLOT EVA02840
EVAO28T0
CROSS SECTION LIMITS OF ZOOMED PLOTS MAY BE USED TO SELECT ANY EVAO2860
RANGE OF CROSS SECTION REGUIRED. IF NOT SUFFLIED (I.E. LOWER = EVAO2870
UFFER = 0,07 Z00MED FLOTS WILL HE AUTOMATICALLY SCALED IN CROSS EVAOZ2880
SECTION SO0 THAT THE PLOT CONTAINS THE ENTIRE CROSS SECTION EVAC2820
RANGE OVER THE ENERGY RANBE OF INTEREST. EVAD2900
EVAD2910
THE MASTER Za& LIMITS ARE USED TO DEFINE WHICH Za VALUES TO SELECT EVAD2920
FOR PLOTTING. OF THOSE 2ZA VALUES SELECTED' FOR PLOTTING THE ZOOM ZAEVAO2930C
LIMITS SFECIFY WHICH Za& VALUES TO PLOT ON AN EXFANDED ENERGY SCALEEVAOZ240
EVACZP50
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FAGE O00&

THE Z4& ORDERED LATéA FLad ON CARD 31, CM.E. 21~-3T TS MERELY LSED TO EVAQORPsC
MIMIMIZE RUNNING TIME BY ALLOWING THE PROGRAOM TOD TEMMINATE ONCE ITEVADZSTO
HAS FLOTTED all REQUESTED DaTa, WITHOUT SEARCHING THE REMAINLER OFEVACR980
THE ENDF/E FORMAT FILE. ONCE & Za LeRGER THAM THE MASTER URFER Zé& EVQG2990
LIMIT 18 FOUND, IF THE ZA ORDERED DaTa FLaG IE On THE FROGRAM CAN EVAG3IGOC
IMMEDIATELY TERMINATE. EVAGSC10

EVAO3020
EXaMFLE INFUT EVAG3030
e st e g m EVA03040
FLOT ALl THORIUM AND URANIUM ISOTOFES FROM A Z& OFRDERFED FILE. EVAGE0T0
TO FRODUCE ZOOMED FLOTS OF CATEGORY I DATA (TOTaL,EL.ASTIC,CARTURE,EVADIO&D
FISSION AND TOTAL INELASTIC DwTa) FOR THORIWM-232 FROM 10 EV TO EVaQ3070
1 KEV AND FOR URANILM-236 FROM 100 KEV TO 20 MEV THE FOLLOW INFUT EVAHOIOB0
IS REQUIREI. . EVAG3020

) EVAOZ100
o 1 1 1 19000092999 EVAG3110

2023290232 1 1.000C+01 1,0000+03 1 EVA03Z120
22IBF2228 1 1.0000+05 2.0000+07 3 . EVAG313Z0

EVA03140
SEE UCRL-S040C, VOL., 17, FART E FOR EXAMFLE OUTFUT PLOTS THAT EVAC31G0
CORRESFOND TO THE ABOVE INFUT PARAMETERS. EV&03160

EVAGS17C

*auw MACHINE LEFENDEMT CODING %dxxms EVa03180

. EVa03190

SCRATCH 1/0 EWa03200
EVAD3210

THERE IS M&CHINE DEFENDENT CODING IN THIS PROGRAM IN EVAO3220
SUBROUTINES WDKK AND RIK, WHICH CONTROL I/0 TO THE SCRATCH EVAL3230C
FILE. AS DISTRIBUTED THIS FROGRAM WILL PERFORM NORMAL. FORTRAN EWVAO324(
EINARY I/0 AND' NEED NOT EE MODIFIED FOR USE OM ANY COMPUTER. EVAG3250
HOWEVER IF YOU MWISH 70 OFTIMIZE THIS FROGRAM FOR USE AT YOUR EVA03260
INSTALLATION YOU HAY REFLACE THESE TWO ROUTINES WITH THE EVAG3270
MOST EFFICIENT TYPE OF I/0 FOR YOUR COMFUTER. EQUIVALENT EVAO03280
CODING IS FROVILED TO USE BUFFERED I/0 ON THE LIVERMORE CDE-7600 EVACIZP0
OR CRAY-1. EVAO3300
EVAC3310

CHARACTER FLOTTING EVAO3320
EVAO3330
THE ONLY MACHINE DEFENLENT FORTION OF THE GRAFHICS INTERFACE IS EVAO3340
INVOLVED WITH PLOTTING STRINGS OF CHARACTERS. ALl CHARACTERS ARE EVA033S0
STOREDL IN THIS PROGRAM FOUR PER WORD. AlLL FLOTTING OF CHARACTER EVAO3360
STRINGS IS FERFORMED WITH SUBROUTINE SYMBL4, WHICH ASSUMES FOUR EVAC3370
CHARACTERS FER WORD AND FASSES THE CHARACTER STRINGS ON TO THE EVAO3EB0
NORMAL CALCOMF-LIKE CHARACTER PLOTTING SUBROUTINE SYMBOL.. FOR USE EVA03370
ON COMPUTERS WITH MORE THAN FOUR CHARACTERS FER WORDF SUBRODUTINE EVAD3400
SYMELA CONTAINS CODING TO FLOT ONE WORDI OF CHARACTERS AT A TIME, EVA03410
ADVANCING IN THE X OR Y DIRECTION (AS AFFROFRIATEY BETWEEN WORDS. EVAC34Z0
BY ACTIVATING THIS CODING THIS FROGRAM MAY BE USED OM MATHINES EVAO3430
WITH MORE THaAR FOUR CHARACTERS FER WORL. EVAO3440
EVAC3450

FAUSE BETWEEN FLOTS EVA03460
EVAO3470
AFTER GENERATING A FLOT THIS PROGRAM WILi CALL SURROUTINE WAITER EVAQ34B0
BEFORE FROCEEDING TO THE NEXT PLOT. AS DISTRIBUTED IN THIS FROGRAMEVAO3490
SURROUTINE WAITER WILL MERELY IMMERIATELY RETURN. IF THE USER EVA03S00
WISHES TO IMFLEMENT THE INTERACTIVE MODE OF THIS PROGRAM INSERT EVAO3510
COLIING IN SUERRODUTINE WAITER TO PAUSE WHEN SUBROUTINE WAITER IS EVAO3S20
CALLEIt. EVAO3530
EVA03540
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Txmmax MACHINE DEFPENDENT CODING wwmpxn EVAL3ES0
wnakd PLOTTER INTERFAUE 56505606 5030500 05 EVAac3Sal
. . EVAOISTC

- THIS FROGRAM USES a CaALCOMP-~LIKE FLOTTER INTERFACE CONSISTING OF EUVA0ISEC
OWNLY FOUR SUBRODUTINES WHICH ARE DEFINED &S FOLLOWS... EVAD3TF0

’ ELV403E400

(o el A I SO O I 4 SR O B U

o000 0O00000N0oo000000000000000000D000000O0NO0O0O00O000GCC

FLOTS(RUF «NBUF ,NTAFE -

FLOTI(X, Y, IFEN) -

SYMEOL (X,Y,H, BCII, A, WBCD) -

NUMBER(X, Y sHs 2o NZ) -

INITIALIZE FLQTTER. DEFINE BUFFER FOR EVAO3810
FLOTTER (BUF) . SIZE OF RUFFER-IN WORDS EVAC3820
(NBLIFY aND UNIT NUMBER OF PLOTTING TAFEEVACSSSO
(NTAFE). THIS ROUTINE TS OMLY CALLED EYa0364(
CALLED ONCE WITH FLOTS(RUF, 1000,10). EVaC3650
MOVE FEM FROM CURRENT FOSITIOM TO THE EVAQ3660
COORLINATES (X,Y) OR TERMINATE FLOTTINGEVAOIS?O

DEFENDING O THE VALUE OF IPEN. EVaC34680
= 2 - MOVE AND IRAl LINE (BREAM 0ON) EVA03690
= 3 ~ MOVE OMLY (REAM OFF) EVa03700
= =2 = ATWANCE TO NEXT FFRAME EVAO3710
= P99 = TERMINATE FLOTTING EV&403720
FLOT CHARACTERS STARTING AT THE EVAO37?730
COORDIINATES (X,Y) ANDIN MOVING AT AN EVAO03740

ANGLE (A) WITH RESPECT TO THE POSITIVE EVAO37S0
X AaXIS (IM THIS CODE A= 0.0 OR 90.0). EVAO37&40
THE CHARACTERS ARE STORED IN (RCID AND EVAO3770
(NECD) DEFINES THE NUMBER OF CHARACTERSEVAO3I7?80
TO FLOT. EACH CHARACTER WILL EE (H) IN EVAO37?770
HEIGHT, EVAD3B00
FLOT A FLOATING FOINT NUMEER STARTING EVa03810
AT THE COORDINATES (X,Y)> AND MOUING AT EVAOIB20
AN ANGLE (A) WITH RESPECT TO THE EVAC3830
FOSITIVE X AXIS (IN THIS CODE A=0.0 OR EVAO3B40
20.0). THE NUMEBER IS (Z) ANL (N2> IS EVa03850
THE NUMEBER OF DECIMAL DIGITS TO FLOT EVAD3B860
AFTER THE DECIMAL FOINT ( O=END NUMEBER EVAC3BT70O
WITH TECIMAL. FOINT, -1=WRITE NUMERER AS EVAD3880
AN INTEGER WITH NO FOLLOWING LECIMAL EVAC3870
FOINT). EACH CHARACTER WILL BE (H)» IN EVA039CGO

HEIGHT . EV4C3910

EVAO3920

IN AIDITION THE FLOTTER INTERFACE USING THE FOLLOWING CONVENTIONS.EVAQO3930
. EVAO3940

FLOTTING AREA EVAa039%50
e s EVA03960
THE DEFAULT PLOTTING AREA ASSUMEL BY THIS FROGRAM IS A SRUARE EVAO3970
10.24 BRY 10.24 INCHES AND IS COMPOSED A SET OF 1024 BY 1024 EVAG3I980
RASTER FOINTS (RASTER FOINT SPACING I€ .01 INCHES IN X OR Y). EVAC3990

THIS FPLOTTING AREA IS DEFINED BY THE ARRAY IXYEIWSE) IN BLOCK TATA EVAD4000
(THE LOWER &b UFFER X LIMITS FOLLOWED EY THE LODWER AND UPPER Y EVAG401C
LIMITS ARE GIVEN). THE RASTER POINT SPACING IS GIVEN RY THE ARRAY EVA04020
(RASTER? IN ELOCK DATA (THE RASTER POINT SFACING IS GIVEN FOR THE EVA04030
X ARD Y DIRECTIONS). THE FLOTTING AREA MAY HE RE-DEFINED EY THE EVad4040

USER RY USING INFUT CARIS,

BUT THE RASTER EFATCING WILL STILL EVAO40S0

REM&GIN THE SAME (E.G. IF THE USER DEFINES 4 20.0 EY 10.0 PLOT THE EVA040460
FLOTTING AREA WILL LOGICALLY BE COMFOSEL' BRY 2000 BY 1000 RASTER EVAO4CTO

FOINTS) »

CHARACTER SIZE

. EVA04080
EVAOC4070
EVA04100
EVAO4110

THE RATIO OF WIDTH TO HEIGHT OF CHARACTERE OR NUMEERS IS ABSUMED EVA04120
TO BE 6/7. ALL CHARACTERS WILL BE 14 RASTEF FOINTS HIGH AND 12 EVA04130
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FAGBE 0008
RASTER FOLNTE WIDE. THED WEIEHT ANk WIDTH OF CHARGNTERS &RE DEFINELEVAOQL4C
IR UKLITS OF RASTER SPARCINGE IN BLOOK DATA BY THE «RRSYS, (HEIGHT)

EVAGL1SY

ANk (WINTHY . Tl FOGSIHE CHARACTER SIZES ARE DEFTMNED. BUT IN THISEVAU4lLOO

VERSION OF THliE CODE EBOTH ARE THE SaME SIZE. EVaD417o

o . EVAC4180
Cxmraen FLOTTER INTERFACE 3850 o006 a3

EVAD41P0
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FAGE O00L

EROGRASM MERGERINFUT  OLTPUT s TARED= TNFUT , TAFEL=OUTSUT . MERDOQ10
1 TAFE20, TAFEZL , TAPEZDR,, TAMEIZ  TAPEDZL , TAFEDD . TAMERS . HMEROOO2C
S TARFEDT, TaRFE28, TAFE2Y, TAFERC, TAFESL MEROCOAG

MERCOOAC

FROGRAM MERGER MERDODOSG

VERSION 80—1 (JaNUaRY 17800 MERCOOH0

VERSION BO~2 (DECEMBER 1980) MERGOOTO

VERSION 82-1 (JANUARY 19823 MEROOOBO

MEROOOPC

WRITTEN EY DERMOTT E. CULLEN MERO0100

NUCLEAR LAaTA SECTION MERQQ110
INTERNATIONAL ATOMIC ENERSY ASENCY HMEROCLIZ2C

FeDe EBOIX 200 MEROOQ130

VIENNA, AUSTRIA MERCO140

TELEFHONE 23-460~1718 MERDOOQ1S0
MEROO160

AUTHORES MESSAGE MEROOQ170
MEROO180

THE COMMENTS RELOW SHOULD EE CONSIDERED THE LATEST LOCUMENTATION MEROD19O
FOR THIE FROGRAM INCLUDING ALL RECENT IMFROVEMENTS. PLEASE READ HMERQOO200

ALL OF THESE COMMENTS EEFORE IMPLEMENTATION, FARTICULARLY THE MEROO2LC
COMMENTE CONCERNING MACHINE DEFENDENT CONING. MEROO220
MEROO230

AT THE PRESENT TIME WE ARE ATTEMFTING TO LEVELOF A& SET OF COMPUTERMERGCO240
INDEFENDENT FPROGRAMS THAT CAN EASILY BE IMPLEMENTEDL DN ANY ONE MEROO250
OF A WINE VARIETY OF COMPUTERS. IN ORDER TO ASSIST IM THIS FROJECTMERCOZGO
IT WOULDr BRE AFPECIATELD IF YOU WOULD NOTIFY THE AUTHOF OF ANY MEROO270
COMFILER DIADNOSTICE, OFERATING FROBLEMS OF SUGGESTIONS ON HOW TO MERCO280
IMFROVE THIS FPROGRAM. HOPEFULLY, IN THIS WAY FUTURE VERSTONS OF MERDC2P0

THIS FROGRAM WILL BE COMFLETELY COMFPATIBLE FOF USE OM YOUR MEROO300
COMPUTER » MEROCO310

MEROCU320
FURFOSE MEROO330
——————— HERO0340

THIS FROGRAM IS DESIGNED TD SELECTIVELY RETRIEVE IATa OFF OF FROM MEROO3S0
1 TO 10 ENLF/E DATA TAFES AND TO MERGBE THE SELECTED DATA INTO & MEROC340

SINGLE MAT/MF/MT ORDERELD FINAL TAFE. HERDOO370
' MEROO2B0

IN THE DISCUSSION THAT FOLLOWS FOR SIMPLICITY THE ENIF/B MERO *% O
TERMINOLOGY---ENIF/E TAFE---WILL BE USED. IN FACT THE ACTUAL MERCO40C
MEDIUM USEDR MAY BE TeFE, CARD, DISK OR ANY OTHER MEDIUM. MEROO410
MEROO420

ERDF/E FORMAT MEROO4SC
———————————— ) MERO0440

THIS FROGRAM ONLY USES THE ENIF/E BCD OF CARDE IMAGE FORMAT (AS MERODO4S0
OFFOSED! TO THE RINARY FORMAT) AND CAN HANILE TATA IN ANY VERSION HERCO460

OF THE ENIF/E FORMAT (I.E., ENDF/B-I, II,III, IV OR U FORMAT). MERCO47C
< MERO0480

THE ONLY NUMERICAL LATA THAT THIS PROGRAM REANS IS THE Za FROM THEMERDO4P0
FIRST CARD OF EACH SECTION AND THE MAT/MF-MT FROM EACH CARI. MERODSO0C
SEQUENCE NUMEERS ARE IGNORED ON INPUT AND ALL OVHER FIELIIS ARE MEROOS10
READ AS HOLLERITH. A% SUCH THIS PROGRAM NEED NOT DISTINGUISH MEROOS20
BETWEEN DIFFERENT VERSIONS OF THE ENDF<E FORMAT. MEROQS30
. MEROOS40

IT I& ASSUMED THAT THE DLATA IS CORRECTLY COLDED IN THE ENIF/E MEROOSS0

FORMAT AND NO ERROR CHECKING IS FERFORMED. IN FARTICULAR IT IS MEROOSSC
ASSUMED THAT THE MaT, MF AND MT ON EACH CARL IS CORRECT. SEGUENCE MEROQS70
NUMBERE (COLUMNS 7o6-80) ARE IBNORED' ON INFUT, EUT WILL BE MEROOSBO
CORRECTLY OQUTFUT ON AlL CARDS. HERCOS?0
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FABE 0002

MIZRO0&O0

SECTION SIZE MEROOS1O
____________ MEROQO&20
SIMCE THIS PROGRAGM DMLY REAIS THE DATA ONE CaRD 4T & TIME THERE MERDGOESO
IE€ NO LIMIT TO THE SIZE OF ANY GIVEN SECTION. E.G. THE TOvaL HERCOG4C
CROS3 SECTION #MAaY BE DESCRIKED RY 20C,000 DATAH FODINTZ. HMERDOSS0
MERCO&40

SELECTION OF DATA MERQOS7E
MEROO&B0

THE USER maY CHODSE T2 MERGE all. DaTe OR THE USER MAY SFECIFY HMEROO620
THAT ONLY CEMTAIN DAaTa SHOULD BE SELECTED . THEZ DATA TO BE MEROOTOC
BELECTED IS DUFINED BY SPECIFYING UR TO 100 MAT/MF/MT OR MEROCTLO
ZA/HF AT RGNGES . EACH RANGE TS DEFINED BY LOWER AMD UFFER LIMITS MEROOV2C
OF MAT/MF/MT OR Za/MF /MT . MEROQOT3IO
MEROO740

REQUEEST LIMITS HMEROO?SO
MERDOT&0

IN ORIER TO SIMPLIFY THE INFUT OF SELECTION REQUESTS THE FOLLOWINGMEROO7VO
CONVENTIONS WAVE BEEW INTRODUCED IN ORDER TO IEFINE THE UFPER MEROOYBO
LIMITE OF REQUESTS IF THEY ARE NOT DEFINED BY INPUT (I.E., IF THEYMEROO7?0
ARE ZERO). MEROOBOO
MERDOB10

(1) MAT OR ZA& - IF THE UPPER LIMIT IS ZERO IT IS SET EGUAL TO THE MEROOB20
LOWER LIMIT. MERCOB30

(2> MF OR MT =~ IF THE WPFER LIMIT IS ZEROC IT IS SET EQUAL TO THE MERGOB840
MAXIMUM FOSSIBLE VALUE, 99 OR 999 RESFPECTIVELY. MEROOBT(

MEROOBC

WITH THESE CONUVENTIOMS AN ENTIRE EVALUATION MAY BE SELECTED RY MEROOBT70
MERELY SFECIFYING THE LOMER LIMIT OF MAT OR ZA. THE UPPER MAT OR MEROOBB0
ZA LIMIT WILL BE SET EQUAL TO THE LOWER LIMIT, THE LOWER LIMITS OFMEROOB?0
MF/MT WILL BE O/0 ANDI THE UPFER LIMITE OF MF/MT WILL BE SET TO MEROOP00
PF/?9%. THIS MILL CAUSE ALL SECTIONS OF A SINGLE EVALUATION TO BE MEROOP1C

SELECTEL. MEROO920

MEROO930
SATISFYING SELECTION CRITERIA MEROO%40

MEROOPS0
IN ORDER FOR A& SECTIUN TD MEET THE SELECTION CRITERIA SPECIFIED MEROOS60
EY ONE OF THE RETRIEVAL REQUESTS, EACH OF THE THREE FIELDS < MEROOY70
MAT/MF/7MT OR ZA/MF/MT) MUST INDIVIIUALLY SATISFY THE CORRESFONDINGMEROO¥30
LIMITES OF THE REQUEST. IT IS NOT SUFFICIENT THAT THE MAT OF A MEROO920
SECTION LIE BETWEEN THE MINIMUM AND MAXIMUM MATS OF A RERUEST. THEMERO1000
MF AND MT WILL ALSO BE INDIVIDUALLY COMPARET: TO THE MF AND MT MER0101C
LIMITS GF THE REQUEST. FOR EXaMPLE, A SECTION WITH MAT/MF/MT= MERO1020

2500/3/2 DOES NOT SaATISFY A REQUEEST THAT SFECIFIES A REQUEST USINGMERO1C3C
THE RANGE 2000/3/1 THROUGH 3000/3/1. THIS REQUEST SPECIFIES ALL MERO1040
MATERIALS WITH MAT BETWEEN 2000 AND 3000, RUT OCNLY THOSE SECTIONS MERO105C
WITH MF/MT=3/1. SIMIL&RLY A REQUEST FOR 2000/3/1 THROUGH 3000/99/ MERO1060

P99 WILL NOT SELECT ANY SECTIONS WITH MF=1 OR 2, SINCE THE MERO107C
REQUEST SPECIFIES alLl MATERIALS WITH MAT BETWEEN 2000 aND 3000, MERO1080
BUT ONLY THOSE SECTIONS WITH MF= 3, OR MORE. MER01090
HMERO1100
DUFLICATE SECTIONS MER01110
MERO01120

IF TWR GR MORE SECTIONS WITH THE SAME MAT/MF/MT ARE FOUND EITHER MERO1130
OR THE SAMZI OR DIFFERENT TAFES, THE SECTION FROM THE TAPE DEFINED MERO1140
EARLIEST IN THE INFUT CARDS WILL BE COFIEL TO THE FINAL TAFE AND MERO11S0
ALL OTHER SECTIONS WITH THE SAME MAT/MF/MT WILL EE SKIPPEL. THE MER01180
QUTFUT REFORT MWILL INDICATE WHICH SECTIONS WERE COFIED FROM WHICH MERO1170
TAFES, AS WELL AS WHICH SECTIONS ARE IUFLICATE AND WERE SKIFPED. MER(C1180
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MERDLIPO
REACTION INDEX MEROLI200

MERDLIZ10
THIS FROGRAM DOES NOT UWWDATE THE REACTION INDEY IN MF=1. M7=451, MERCLIZ20
FOR EATH MAETERIAL THE FROGRaM WILL FOLLOW THE CONVERTIONS MERO123D
DEFINED AROVE anD Oy COFPY OWNE SECTION mMF=1, MT=451 AND SKIF MERG L1240
ALL OTHERS (IF MORE THaN ONEY. THIS CONUENTION HAS REDN &DOFTEDL MERDL2TC
BECAUSE MOST USERS DO NOT REQUIRE & CORRECT REACTION INDEM FOR HMERGLESGG
THERE AFFLICATIONS @bl IT WaAS KNOT CONSIDERED WORTHWHTILE TO INCLUDEMEROLZITVO
THE QVERHEAD OF CONSTRUCTING A& CDRRECT REACTION INDEX IN THIS MERG128(
FROGRAM. HOWEVER, IF yYOU REQUIRE A REACTION INIEX FOR YOUIR MERQ 1290
AFPLICATION AFTER RUNNING THIS PROGRAM YOU May USE PROGRAM MEROL300
DICTION TO CREATE OME, MERDO1330

MERC1320
RETRIEWAL STaTISTICS MERQL3ZO

MERO1340

THERE WILL ALWAYS BE AN OUTFUT REFPORT LISTING INDICATING WHICH MERO1350
SECTIONE WHERE SELECTELD, WHICH IWFLICATE SECTIONS WERE SKIFPED, MERC1346C
WHICH TAFE THE SECTION WAS ON, WHICH REQUEST (MAT/MF/MT OR MERO1370
Z6/MF /MT RANGE)Y CAUSED' THE SECTION TO BE SELECTED AND HOW MANY MERO1380
CARDS WERE IN THE SECTION. IN ADDITION THE USER MAY OFTIONALLY MEROL3PG
OBTAIN A FILE CONTAINING THE SAME INFORMATIOM. THIS FILE MAY ERE MERC1400
COMEINED WITH DTHER SIMILAR FILES QUTFUT BY THIS PROGRAM IN ORIER MER01410

TO ACCUMULATE RETRIEVAL STATISTICS OVER & FERION OF TIME. IF MERO1420
SPECIFIED THIS FILE WILL CONTAIN THE FOLLOWING TNFORMATION IN MERQ1430
&IT FORMAT. MERC1440
MERO01450

(1> ZA MERC1450
(2> MAT MERQO1470
(3> MF MER01480
(4> MT ' MERO1490
(5S> NUMKRER OF CARDS IN SECTION . MERC1S00
(6) REQUEST NUMEBER THAT CAUSED SECTION TO BRE SELECTED HMEROL1S10
MERCLS20

INFUT FILES ] MERD1S30
i e e e MERC1540
UNIT LESCRIFTION MERD1SS0
MERO1S60

g INFUT CARDS (BCD' - 80 CHARACTERS/RECORIN MERO1S70
VARY FROM 1 TD 10 ENIF/R DATA FILES (BCD -~ BO CHARACTERS/RECORD)> MERO1USBO
MERO1590

OUTFUT FILES MERO1600
—————————— MERO1610
UNIT DESCRIFTION HERC1620C
MER{1630

é CUTFUT REFORT LISTING (ECD - 12¢ CHARACTERS/RECORD} MERGC14640
VARY MERGED ENIF/B DATA (ECD - 80 CHARACTERE/RECORID) MERO1&50
VARY RETRIEVAL STATISTICS FILE (BCD - 80 CHARACTERS/RECORID) MERC1660
MERQ147C

INFUT CARDS MERC1680
—————— ———— MERO1620
CARI: COLUMNS FORMAT LESCRIFTION MERO1700
MERO1710

1 1-11 I11 MERGED TAFE UMIT NUMEER. MERO1720
12-22 111 FRIMARY RETRIEVAL CRITERIA MERO1730

= O = MAT MERC1740

= 1 - ZA& MERO1750

23-33 I11 RETRIEVAL REFORT UNIT NUMBRER (OPTIONAL)> MERO1760

x,L.EsQO ~ HOT USEL MERO1770




FAGE 0004
=BT G ~ REFORT OF EACH SECTION RETRITVED MERD1780

WILL BE WRITTENM ON THTIS UNIT MERO1 790
2 1-68  iof,A2 MERDED TAFE LAREL FERS 1800
&7-70 14 MERGED TAFE ENIE /& NUMEEFR MERO1810 ‘e
AN 1-11 Tii UNIT NUMBER(S) OF TaFE(S) TD MERSE. HMERO1E20
TAFES TO MERGE AXE DEFINED ONE SER MEROLAZ0
CaRll. THE USER M&T SFECIFY 1 TO 10 MERQ 154C .
TAFES &ND THE LIST IE TERMIMNGTEL BY A HMERD1850 !
ELANN CARD. MERO1860 |
. VARY 1= & I LOWER FRIMARY LIMIT (MAT OR ZA) HMERD1870
T 8 12 LOWEF: MF LIMIT MERO1BE0
, -1 13 LOMER MT LIMIT MERO1E90
T 12-17 16 URFER FRIMARY LIMIT (MaT OR Z&) MERG1900
18-1% 12 UFFER MF LIMIT MERD191.0
20~22 13 UPFER MT LIMIT MERO1920
RANGES OF MAT/HF#MT OR ZA/MF/MT TD EE MERG1930
RETRIEVED ARE SFECIFIED EY DEFINING HMERD1940
ONE RANGE (LOWER AND UFFER LIMITS) FER HMERO1950
CARD. THE USER MAY SFECIFY © TO 100 HERD1960
RANGES AND THE LIET OF RERUFST RANGES MERO1970
, IG TERMINATED EBY A EBLANK CaARD. IF MERO1980
. THE FIRST CARD IS ELANK (0 REQUESTS) MERO1990
. ALL DATA WILL BE RETRIEVED. IF THE UFFER HMERG2000
FRIMARY CRITERIA (MAT OR Z&) IS LESS THAN MEROZ01C
THE LOWER FRIMARY CRITERIA, THE UPFER MEROZ020
FRIMARY CRITERIA WILL EE SET EQUAL TO MERCZOZ0
THE LOWER PRIMARY CRITERIA. IF THE UFFER MERO2040
MF OR MT LIMIT IS ZERD, OR BLANK, IT MERCZ0S0
WILL BE SET TO THE MaXIMUM POSSIELE ~ MERD2060
VALUE, I.E. WF=99 OR MT=99% (SEE MERO2070
EXAMPLE INFUT). MERC2080
23-33  Iil ASSIGNED REQUEST NUMEER. IF NOT SFECIFIED MEROZ090
THE FPROGRRY WILL ASEUME THAT EACH REQUEST MERO2100
LINE IS INDEFZNDENT AND REGUESTS ARE MERUZ2110

NUMBERED 2, 2, 3, 4, ETC. REQUEST NUMBERS MEROC2120¢
NEED OMLY BE SPECIFIED IF THE USER WISHES MERO2130
TO EITHER GROUF & NUMEER OF FANGES MERO2140
TOGETHER FOR THE OUTFUT REPORT, aND/OR IF MERO21SO
' THE USER WISHES TO ACCUMULATE RETRIEVAL MERO2160

INFORMATION USING THE OPTIONAL OUTPLITY MERO2170

REFORT FILE. MERO2180

MERO2190

EXAMFLE INPUT HERDO2200

——————— MERCG2210

MERGE ENDF/E DATA ONTO UNIT 30 FROM UNITS 21, 22, 23 AND 24. MEROZ2220

RETRIEVE DIATA EBY MAT NUMBER. WRITE RETRIEVAL STATISTICS ON HMERC2230
UNIT 321, THE RETRIEVAL WILL BE MATS 1103, 1106 . ALL MATS MERO2240 !

BETWEEN 1204 AND 1215, MF=1, 3, 4 AND § OF MAT 1219 AND MF=3, MERO2ZS0

MT=1 OF MAT 1304. ALL OF THESE RANGES WILL EBE TREATED AS FARTS MEROZ2260

OF REQRUEST NUMEBER 4317. MEROZ2270

" MERO2280

THE FOLLOWING 14 INFUT CARIIS ARE REQUIREI. MEROZ290

MEROZ300

30 o 31 MEROC2310

EXAMFLE TAFPE LABEL FOR MERGER MERO2320

21 MERO2330

22 MERD2340

23 MERGC2350
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24 MERO2340




1103
1106
.t 1204 1219
1219 1 1219
1219 3 1219
. 1304 3 1 1304

sRalvEssRe v Ry R e RYRFR Y

(R4}

[y

(BLANK CaRD
4347
4317
4317
4317
43F17
4317

TERMINATES TaRE

CUPRER
CRRER
(UFPER
(UFFER
(UFPER
(UPFER
CELAMNIK

wrrmer MACHINE DEPENDENT CODING Kassrssnuy

Coxsend MACHINE LDEPENDENT CODING Sa¥msmdiny

LIMIT
LIMTT
LIMIT
LIMIT
LIMIT
LIMIT

SET
SET
SET
SET
SET

COMPLETELY

LIST)

FAGE 0005
MERORSTC

TG 1103/99./998 ) MERCEASC
TO 110&6/99/99F ) MERCIIOO
TO 1215/9%/999 )MERQORA00

TO 12197

/P99 0MEROZ410

TO 121¢/ S/99CIMERCRA20

DREFINELDMERCEA30

CARDI TERMINATES REGUESTSIMERC2440

HERO2450
MERQZ460
MERO247C

THERE SHUOULD NOT BE aANY mACHINE DEFENDEWT CONING IN THIS FROGRAM. MERQZ4AS(

MERCR4%0
MERO2500
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FAGE 0001

FROGRAM DICTION(TAPEZRO. TARESZL Y

FROGRAM DICTION
VERSION 81-1 (SEFTEMEER 1981>
VERSION 82-1 (JANUARY 1982

WRITTEN EBY DERMOTT E. CULLEW
NUCLEAR DAaTéa SECTION
INTERNSTIONAL ATOMID ENERGY AGENCY
F.0. BOX 200
A=1400, VIENNA, AUSTRIA
TELEFHONE 23~40-17186

AUTHORS MESSAGE

THE COMMENTS BELOW SHOULD EE CONSIDERED THE LATEST TOCUMENATION
FOR THI& PROGRAM INCLUDING ALl RECENT IMPROVEMENTS. FLEASE READ
AL OF THESE COMMENTS BEFORE IMFLEMENTATION, PARTICULARLY THE
COMMENTE CONCERMIMG MACHINE DEPENDENT CODING.

nIcCeO0n1Q
DICO0O2S
LICGO030
DICOO0AG
LICOGOSC
DICOGO&T
LICOOC70
LOICO008O
nICo0090
nIcoo1o0n
LICO0110
LICO0120
LICCOL30
DICo0140
LIC00150
DICO01e0
LICOOL170
DICC0180
nIcCooi?o
nICO00200

AT THE FRESENT TIME WE ARE ATTEMFTING TO LEVELOF A SET OF COMFUTERDICO0210

INDEFENDENT PROGRAMS THAT CAN EASILY BE IMFLEMENTELD DN ANY ONE

nICo0220

OF A WINE VARIETY OF COMPUTERS. IN ORDER TQ ASSIST IN THIS FROJECTLIICOC230O

IT WOULD EBE AFPFECIATED IF YOU WOULD NOTIFY THE AUTHOR OF ANY
COMFILER DIAGNOSTICS, OFERATING FROBLEMS O SUGGESTIONS OM HOW TO
IMFROVE THIS FROGRAM. HOFEFULLY, IN THIS WAY FUTURE VERGIONS OF
THIS FROGRAM WILL BE COMPLETELY COMPATIBLE FOR USE ON YOUR
COMFUTER .

FURFOSE

THIS FROGRAM IS DESIGNED TO CREATE A REACTION INDEX FOR EACH
MATERIAL ON AN ENDF/E FORMATTED TAFE ANT TO INSERT THIS REACTION
INDEX IN FILE 1, SECTION 451 OF EACH MATERIAL.

IN THE DESCRIFTION THAT FOLLOWS FOR SIMPLICITY THE ENDF/E
TERMINDLOGY—-ENLF/E TAFE--—WILL BE USEl. IN FACT THE ACTUAL
MEDIUM MAY BE TAFE, CARIS, NISK, OR ANY OTHER MEDIUM.

ENDF/E FORMAT

THIS FROGRAM ONLY USES THE ENDF/E BCD OR CARL IMAGE FORMAT (AS
OFFDSED TO THE BINARY FORMAT) AN CAN HANIDLE DATA IN ANY VERSION
OF THE ENDF/F FORMAT <I.E., ENIF/B-I, II,I1X, IV OR V FORMAT).

THIS FROGRAM WILL AUTOMATICALLY DETERMINE WHICH VERSION OF THE
ENIF /E FORMAT EaCH MaAT I8 IN AND WILL THEN PROFERLY REPLACE THE
REACTION INDEX FOR EACH MAT. DIFFERENT MATS ON THE SAME TAFE MAY
EVEN RE IN DIFFERENT VERSIONS OF THE ENIF/E FORMAT,

IT I8 ASBSUMED THAT THE DATA IS CORRECTLY COLDED IN THE ERIF/R
FORMAT ANt NO ERROR CHECKING IS PERFORMEI(. IN FARTICULAR IT IS
ASSUMEDL THAT THE MAT, MF AND MT ON EACH CARD IS CORRECT. SEGUENCE
NUMBERE (COLUMNS 746-B0)} NEED NOT BE PRESENT ON INFUT, BUT WILL EE
CORRECTLY OUTFUT ON ALL CARTS.

IN ORDKER TO DISTINQUISH BETWEEN DATA IN THE ENIF/E-U 4ND EARLIER
VERSIONE OF THE ENDF/E FORMAT, FOR ALL DATA IM THE ENDF/E-Y
FORMAT, ON THE SECOND CARDY OF SECTION MF=1i, MT=451 THE N1 FIELL

DICO0240
DIcoo2C0
DICO0260
DICOO270
DICO0280
DICO0290
NICO0300
DICoG310
DICO0320
DICOO3Z0
nICo0340
DICO03T0
BICOD360
nICoo370
DICOO380
DICO0370
DICO0A00
DIC00410
DIC004A20
bnIcoc430
DICOO4A40
DICcoO04%0
IICO00460
DICO0470
nIcoo480
nicoo4?o
LIC00500
DICO0S10
DICC0520
DICO0S30
DICOCSAC
DICO00S50
DICOOS60
DICOOS570
DICCOS80
LICO0S?0
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FaGE Q002

MUST BE ZERCG. I EARLIER VERSIONS OF THE ENOT/F FORMET THIS N1 LBILO0e(N
DEFINED THE NUMEER OF COMMENT CaARDS IN THE SECTION, WHICH IS DICOOSL
ALWAYS POSITIVE. THEREFQRE EBY SIMPFLY TESTING THIS N1 FIELD IT DICO0S2S
IS FOSSIBLE TO DISTINGUISH BETWEEN DaTe IN THE EMIF/R-U Al LDICCQs30
EARLIER VERSIONS OF THE ENDF/B FORMAT. LICO0040
DICOGSTO

SECTION SIZE DICO0&60
————————————— DICo0s70C
SINCE THIS PROGRAM DMLY READS THE DaTe ONE CARD AT & TIME THERE DICO0&BE
IS NO LIMIT TO THE STZE OF ANY GIVEN SECTION, E.G. THE TOTAL DICGO6Y0
CROSE SECTION MAY RE DESCRIRED PY 200,000 LnTA POINTS. DICOOTOO
. ICOO710

NUMBER OF SECTIONS PER TAFE DICOOT720
DICOLY3I0

IT IS ASSUMED THAT THE ENTIRE ENDF/7B TaFE CONTAINS 30060 DR FEUER DICOO740
SECTIONS, I.E. 3000 OR FEWER MaT,MF,MT COMEINATIONS. IF THIS LIMITRICOOT7SO
IS EXCEELED THIS FPROGRAM WILL TERMINGTE EXECUTION, IF NEED EE THISDICO0760
LIMIT CAN EASILY RE CHANGEL' BY CHANGING THE DIMENSION STATEMENT DICOO770

BELOW /WD RE-DEFINING THE VARIABLE MAXIE IN THE EELOW DATA DICO07TBO
STATEAENT . LICO00790
LICO0BOO
HOLLERITH SECTION DICOUBLO
DICOOB2O

EACH MAT MUST INITIALLY CONTAIN A SECTION MF=1, MT=4%51, ALTHOUGH DICOOB3C
THE SECTION MAY OR MAY NOT INITIALLY CONTAIN @& REACTION INDEX. IF LICO0S840
AHY MATERIAL DOES NOT CONTAIN A SECTION MF=1, MT=451 THIS FROGRAM DICOOBTO
WILL TERMINATE EXECUTION., THIS CONVENTION HAS BREEN ALOFTED! BECAUSEDICOO8EO
IT IS IMFOSSIBLE FOR THIS FROGRAM TO DETERMINE WHICH UVERSION OF DICO0870
THE ENDF/F FORMAT THE LATA IS CODED IN WITHOUT FIRST READING MF=1,DIC00BB0

MT=451. THEREFORE WITHOUT AN INITIAL SECTION MF=1, MT=451 THE DICO08P0
FROGRAM CANNDT LETERMINE HOW TO PROFERLY QUTFUT MF=1, MT=451. DICO0900
DICOO?10

FROGRAM OFERATION DICO0920
DICO0930

THE ENTIRE ENDF/B TAFE IS FIRST READ AND A DICTIONARY ENTRY IS DICO0940
CREATEI! FOR EACH SECTION OF THE TAFE. THE ENDF/E TAFE IS THEN DICO0P50
REWOUNI' AND READ A SECOND TIME. DURING THIS SECOND PASS THE DICO0?&0
DICTIONARY OF EACH MAT IS REFLACED. THIS VERSION OF DICTION DICOO?70O
LODES NOT USE SCRATCH FILES AND IS MORE EFFICIENT THAN EARLIER DIC00980
VERSIONE OF DICTION. DICCOP?0O
. DIC01000

INFUT CARDS nIco101o
e LIC01020
NONE Dico1030
Dico1040

INFUT FILES DIco1050
—————————— DIC01060
UNIT DESCRIFTION LICO1070
' nIco1080

20 ORIGINAL TAFE OF ENDF/E DATA (BCD - 80 CHARACTERS/RECORIV DICC1090
DIco1io0

OUTFUT FILES DICO1110
———————————— 0Ico1120
UNIT DESCRIFTION LICO1130
DICO1140

é QUTRUT REFORT (BCD ~ 120 CHARACTERS/RECORI) nICO115C

21 FINAL TaFE OF ENOF/E DaTA (BCD - 80 CHARACTERS/RECCRI)D DIC01140
nICO1170

Cowws MACHINE DEFENDENT CODING sssssss DICG1180

-
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FAGE 0Q0%
C nICOL1i%0
c THERE SHOULD NOT RE ANY MACHINE DEFENDENT CODING IR THIS FROGRAM. DICOL1X00
c DICOLRL0
Cofuxnx MACHINE [EFENDENT CODING stxssmss LICO1220

g




FAGE 0001

FROGRAM COMVERT ( INFUT ; OUTHUT » TAFES=INFUT . TAFE4=DUTFUT CONOOOLO
1 TAFE20,TAFE2L) CONQOO20
CONOOGED
o FROGRAM CONVERT CONOOGAE
VERGION 75-1 ¢aFRIL 1§75) CONDDOSO
. VERGION TE-1 (JANLARY 1578) CONDOGEO
v+ VERSIGN 80-1 (AUGUST 1980) IEM VERSION CONOOOTC

‘ VERSION 80-2 (DECEMBER 1980) CONOOOBO ,
' VERSION B2-1 (JANUARY 1982) CONGOOP0

\ CONOO100 A
WRITTEN EY LERMOTT E. CULLEN CONOO110
NUCLEAR IWTA SECTION CONCG 120
INTERNATIONAL ATOMIC ENERGY AGENCY CONDG130
F.0. HOX 200 CONGO140
VIENNA, AUSTRIA CONDO1S0
TELEFHONE 23-40-171i8 CONGO1&0 .

CONOO170
AUTHORS MESSAGE CONOO180
CONOO190 -

THE COMMENTS BELOW SHOULT) BE CONSIDERED THE LATEST DOCUMENATION CONGO200
FOR THIS FROGRAM INCLUDING ALL RECENT IMFROVEMENTS. FLEASE READ COnNO0210

ALL OF THESE COMMENTS BEFORE IM LEMENTATION; PARTICULARLY THE CONGO220
COMMENTS CONCERNING MACHINE ULEMENDENT CODING. CONDO230
CONOO240

AT THE FRESENT TIME WE ARE ATTEMFTING TO UEVELOF & SET OF COMPUTERCONOC2S0
INDEFENDENT FROGRAMS THAT CAN EASILY BE IMPLEMENTELD' ON ANY ONE CONGO260
OF A WILE VARIETY OF COMPUTERS. IN ORDER TC ASSIST IN THIS FROJECTCONDOZ270
IT WOULL RE AFPFECIATELD IF YOU WOULD NDTIFY THE AUTHOR OF ANY CONOO280
COMFILER DIAGNOSTICS, OFERATING PROEBLEMS OR SUGGESTIONS ON HOW TO CONOQOIPO
IMFROVE THIS FROGRA&M. IN FARTICULAR IF YOUR FORTRAN COMFILER, OR CONOO300
COMFUTER HAS & BET OF REQUIREMENTS THAT ARE DIFFERENT FROM THOSE CONOO310 »
OF CIC, CRAY OR IEM FLEASE NOTIFY THE AUTHOR AND THIS PROGRM WILL CONOO320
EE MODIFIED TO CONSIIER YOUR COMPUTER SEFERATELY. HOWEVER, IN CONOO330
ORDER TO FREVENT A& FROLIFERATION OF CODING IT IS IMPERATIVE THAT CONOO340
YOU IDENTIFY EXACTLY HOW YOUR FORTRAN COMFILER OR COMFUTER UIFFERSCONOO3SO
FROM THOSE ALREADY CONSILERED BY THIS FROGRAM. HOFEFULLY,IN THIS CONOO0340
WAY FUTURE VERSIONS OF THIE FROBRAM WILL EE COMFLETELY COMPATIELE CONOO370

FOR USE ON YOUR COMFUTER. CONOO330 .
CONOO390
FURFOSE CONOOC400
e —— CONOO410
THIS FPROGRAM IS DESIGNED TO AUTOMATICALLY CONVERT FORTRAN FROGRAMSCONOO420 :
FOR USE ON ANY ONE QOF A VARIETY OF COMPUTERS. CONOOAZ0
CONOGA40
FORTRAN CODING CONVENTIONS CONOOASO
CONOO4S0

ALl FORTRAN STATEMENTS THAT ARE COMPUTER DEFENDENT AND SHOULIt ONLYCONOO470
RE USED' ON ONE TYFE OF COMFUTER SHOULD BHE PRECEDED AND+ FOLLOWED BYCONOO4BO

A COMMENT CARDN THAT SAYS CONDO4AS0
’ CONOOS00
Cussnd CLC-7600 swaniws INDICATING CARDS ONLY FOR USE ON CHC-7600 CONOOS1O
. Codpds CRAY=-1 #HNkEN INDICATING CARDS ONLY FOR USE ON CRAY-1 CONGOS20
Cunsuns EXFORT wsesesnmns INDICATING STANDARD FORTRAN CONOOG 30
' CONOOST40
IN MOST CASES FORTRAN STATEMENTS WILL BE FRESEMT FOR AlL THREE CONOOSS0
FOSSIRILITIES, ONE WILL ERE ACTIVE AND' THE OTHER TWO WILL APFEAR CONOOS50
AS COMMENT CARDS. THIS FROGRAM WILL ALLOW THE USER TO CONVERT CONOOS70 B
FROGRAME BRACK AND FORTH EETWEEN ARY OF THESE MACHINES (INSTEAR CONOOSB0 )

0000000000000 000000000000000000000000000N0ONGHOOD00000O0ONT00N

OF DOING THE CHANGES BY HANDD . FOR EXAMLFES OF HOW THIS CONVENTIONCORNGOSYO

1
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FAGE 0002

IS USED SEE THE LISTING OF THIS PROGRAM AND THE COMMENTS BELOW CONOOG00
O MACHINE DEFENDEMNT CONING. CONCOS10
: ' .0 . CONDG&20
OFERATING INSTRUCTIONS CONODES0
COND0&40

THE USER INFUTS & SINGLE WORD, LEFT ADJUSTED, IN COLUMNG 1-8 OF CONOOESE
THE SINGLE INPUT CARD.: THIS SINGLE INFUT CARDI MAY CONTAIN ONE OF CONJOOGeO

THE FOLLOWING THREE WORDS, CONOO&70
ChC-7&00 CONOOSB0
CR&Y-1 CONOO&PO
EXFORT CONGO700

CONOO?LO
FROGRAM OFERATION CONDO?20

CONOO?30

THE FROGRAM WILL THEN SEARCH FOR COMMEMT CARIE THAT START WITH C#»CONOO740
IN COLUMNS 1-3 FOLLOWED EY ANY ONE OF THE THREE KEYWORDS (CHC~7&400COMNCO7?SC
CRAY-1 OR EXPORT). IF THE REYWORD IS THE SAME AS THE ONE IMNFUT BY CONOO760
THE UBSER aLL CARDS UF TO THE NEXT CARD WITH Cw% IN COLUMNS 1-3 CONCO770
FOLLOWELs BY THE SAME KEYWORD WILL BE SET ACTIVE EY SETTING COLUMN CONOD7?8C
1 TO RLANK. IF THE KEYWORDS DIFFERS FROM THAT INFUT EBY THE USER CONOO790
ALL CARTIS UF TO THE NEXT CARD WITH C#» IN COLUMNS 1-3 FOLLOWEL EY CONOOBDOO
THE SAME KEYMORD WILL BE SET INACTIVE kY SETTING COLUMM 1 TO C. CONCO810
KEYWORIS MAY NOT BE MNESTED (I.E., THIS PROGRAM WILL ONLY OFERATE CONOOS20
FROFERLY IF KEYWORDS AFPEAR IN FAIRS. ONCE A CARD IS FOUND THAT CONOOB30
CONTAINS A RKEYWORD, THE NEXT CARD THAT CONTAINS A KETWORD MUST CONOOB40

CONTAIN THE SAME KEYWORID . CoNOOBSO

CONOOB&O
FROGRAM CaARD CONCOB70
e e e e CoONOOBB0

THIS FROGRAM WILL ASSUME THAT THE FORTRAN PROGRAM STARTS WITH A CONOOBZ0
FROGRAM CARD AND FOSSIELE CONTINUATIONS OF THE FROGRAM CARK. FOR CONOOZ00
USE ON CnC OR CRAY COMFUTERS THIS PROGRAM WILL AUTOMATICALLY CONOO?10
ACTIVATE THE PROGRAM CARD AND CONTINUATION CARDS. FOR USE ON OTHERCONOO?20
COMFUTERS THIS FROGRAM WILL AUTOMATICALLY [E-ACTIVATE THE FROGRAM CONOOP30
CARD ANIt CONTINUATION CARIS. THIS CONVENTIONS HAS BEEN INTROIUCED CONO0?40

BECAUSE SOME CDC COMFILERS CONSIDER IT AN ERROR IF THE FIRST CONOO9PS0
CARD IS NOT A FROGRAM CARD. FRECEEDING COMMENT CARDS ARE NOT CONOOP&0
ALLOWED'. THEREFORE THE NORMAL CONVENTION, LESCRIKED ANOVE, OF CONOOY70
USING PRECEDING AND' FOLLOWING COMMENT CARIS, CANNOT BE USED AT CONOOSB0
THE REGINNING OF THE FROBRAM. CONOO990

CONO1000
COMMENT CARDS CONO1010
——————— : CONC1620
COMMENT CARDS MAY AFFEAR ON CARDS BETWEEN FAIRS OF KEYWORD CARDS CONO1030
ONLY IF THE COMMENT CARIS CONTAINS C-=-—w-— IN COLUMS 1-6., ANY CONC1G40

CARD THAT CONTAINS AMYTHING ELSE IN COLUMNE 1-4 MAY BE ACTIVATED CONC10S0
BY THIS PROGRAM BY SETTING COLUMN 1 BLANK AND CAN LEAL! TO ERRORS CONO106&0

DURING COMPILATION ANL/OR EXECUTION. CONO1070C

CON01080G

INFUT FILES COND10%90

RO - CONO1100C
UNIT DESCRIFTION CONO1110 .

CONO1120

] INFUT CARD (BCL ~ 8¢ CHARACTERS./RECORI!) CONO1130

20 ORIGINAL PROGRAM (BCD ~ 80 CHARACTERS/RECORIOD CONO1140

CONO1150

OUTPUT FILES CONO1160

———————— ——— CONO1170C

UNIT DESCRIPTION : CONO1180

e




FAGRE 0003

z CONO1 120
[ é CQUTFUT REPORT (ROD -~ 120 CHARACTERS RECORID CONC1200
b 21 RE~-FORMATTED FROCGRAM (BCD ~ 80 CHARACTERS/RECORD CONO1210
T oge CONC1220
8 INFUT CaRLS COND1230
T e COND1240
. & SINGLE INFUT CaRD IS READ. CONO1250
c CONO1260
C COLUMNS FORMAT DESCRIFTION CONO1270
c ConNO1280
< i~ 8 264 KEVWORD, LEFT alJUSTELD TG START IN COLLMN 1. COND1290
p THE RKEYWORD MAY BE ONE OF THE FODLLOWIMG THREE CONG1300
c WORTIS « CONG1310
c COC~-7600 CONO1320
c CRAY=1 OR: CONG1330
c EXFORT . CONO1340
€ CONO1350
Cxsxns MACHINE DEPENDENT CODING %xwsssnsx COND1360
c : CONG1370
c THE ONLY MACHINE DEPENDENT CODING IN THIS FROGRAM IS ASSOCIATEDR  CONO1380
c WITH HOW AN END OF FILE IN SENSED IN FORTRAN ON DIFFERENT CONO13%0
c COMFUTERS. AS DISTRBUTED THIS PROGRAM CONTAINS THE TBM CONVENTION CONO1400
Cc OF LENIw= DIRECTLY IN THE READ STATEMENT, AS WELL A5 THE CONVENTIONCONO1410
c USED ON THE LIVERMORE CLHC~7400 AND CRAY-1. FOF USE WITH ANY QTHER CON01420
c COMFUTER MERELY REFMLACE THE READNS AND TESTS FOR END' OF FILE AT CONC1430
c THE TWD INLICATED FOINTS IN THE FROGRAM. CONO1440
c CONO1450
Cuxxmn MACHINE DEFENDENT CODING smawdss COND1460




