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SUMMARY OF ENDF/B PRE-PROCESSING CODES

June 1983

Enclosed is the summary documencarion for the 1983 version of the
ENDF/B Pre-processing Codes

LINEAR
RECENT
SIGMAL
GROUPIE
EVALPLOT
MERGER
DICTION
COMPLOT
CONVERT

This summary documentactiom is merely a copy of the comment cards thac
appear at the beginning of each programme; these comment cards always
reflect the latest status of input optionms, etc. For the lacest publish=-
ed documentation on the methods used in these codes see UCRL~50400, Vol.l7
parts A-E, Lawrence Livermore Laboratory (1979).

Please report any compiler diagnostics, conversion or operating pro-
blems to the auchor arc,

Dermoct E. Cullen

Nuclear Data Section

International Actomic Energy Agency
y P.O. Box 200

A=1400 Vienna, Austria

Europe

IAEANUCLEARDATA SECTION, P.O.BOX 100, Az] 400 VIENNA
&3




All of the following »rograms can be used with evaluated data in any
version of che ENDF/B format (e.g. ENDF/B-I, II, III, IV or V formact). A
brief descripcion of cthe purpose of each program is as foilows:

LINEAR

RECENT

SIGMAL

GROUPIE

EVALPLOT

MERGER
DICTION

COMPLOT

CONVERT

Convert tabulaced cross seccions to linearly
interpolable form.

Reconstruct resonance contribution, add background and
output cthe sum in linearly incerpolable form.

Doppler broaden.

Unshielded and Bondarenko self-shielded mulcigroup cross
sectioas.

Plot cross secrions, angular distributions and/or energy
distribucioas.

Recrieve and merge daca.
Create and/or update section dicctionary in MF=l, MT=45].

Compare two sets of evaluated data by plotting both sets
and cheir racio.

Convert any of the above programs for use on IBM, CDC or
CRAY computers.
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FROGRS&M LINEAR

VERSIM 741 (MaY 1974
VERSION 79-1 (AFRIL 1975Y
VERBIGN 76=2 (OCTORBER L2743
WVERSION 77¢~L (JaNUJARY L?77)
VERSTON 7R-1 (JULY 1978)
VERSION 79— (JJLY LP7P) CRC-7500 aMD CRAY-L VERSTUN.
VERSTON 801 {(MAY 1980 IEM, CDC AND CRAY VERSLOM.
VERSION 80--3 (IIECEMRBER 12802

VERSION 8l-1 (HMaARCH 19213

VERSLION S2-1 CJaNUaRy 19922) IMPROVED COMPUTER COMPATIRILITY .
CVERSION 83-1 CJanUaRY 1983 #MAJOR RE-DESIGM,

#wEHGE BLZE TN ASETE - 10037 T F006.
AELTAINATED COMPITER DERENMDENT COOING
wpnEL
wADDED ORTION TO NMEEP AlL ORITGIMAL
ENERGY FOINTS FROM EVALLIGTIOM,

#HADDED  ETANDARD . MLLOKWARLE EREDR OFTIONLINGG2L.

(CURRENTLY Q.1 FPER-CEMNT) .
REFORT UCRIL-50400G, YOL .17, FART & (197
LAWRENCE LIVERMORE LARDRATORY

WRITTEN BY LERMOTT 5. CULLEN
NMUCLEAR DATe SECTION
INTERNATIONAL. aTOMIC ENERGY AGEMOY
P,0, B 200
VIEMNHA, AUSTRIA
TRELEFHONE 23-~40~1713

AMUTHORS MESHAGE

—~— oo s

THE REFORT OESCRIRBED ARBOVE I2 THE LaVEST FURLISHET LQCUMENTATIOM

FOR THIS PROGRAM . SCOWMEVER, THE COMMENTS BELOW SHOULD BE CONSIDEREIN. MG,
DCUENTATION INCLUDING ALL RECEMT THMPROUEMENTS . PLEASEL TNOLKEG

THE L&TEST
REAL ALL OF THESE COMMEMTE REFORE IMPLEMENTATION.

[

TREBEFENTENT PROGROME THAT Cal EASILY RBE IMPLEMENTEL ON ANY OME
OF & WILE VARTETY OF COMPUTERS.
IT WCULL BE AFFECTATED TF YOU WOULD NATIFY THE AUTHOR DF AMY
COMPILER LLAGHOSTICS,
THARROWVE THIS PRSRAM. HOPEFULLY, IN THIS WAY FUTIRE VERSTOMS OF
THIS FROGRAM WIILL BE COMPLETELY COMPATIRLE FOR USE OM YOUR
COMPUTER .

FURFQSE

THIS FROGRaM T5 DESIGNED- TO CONUERTYT EMOF/F FILE 3 ORO08S8 SECTIONG
TO LINEAR-LINEAR INTERFOLARBLE FORM. ANY SECTION THAT IS5 ALREADY
LINEAR-LINEAR INTERFDLABLE WILL BHE THINNED.

IN THE FOLLOWING DISCUSSION SOR STMPFLLCITY THE ENDF/R TERMINQLOGY
—~=-ENIF /R TAPR--=WILL BE USED. IN FACT THE aSCTUusl MEDIUM MaY RE
TaFE, CARDS, DISK O ANY OTHER MEDIUH. :

ENNIE /B FORMAT

SLLNOO LT
FICUHRE COMPATIM S T/0 UNTT MUMEBER LLIMOD Luy

AT THE FRESENT TIME WE ARE ATTEMPTING TO DEVELOR & SET OF COMPUTERLINOGALL
IN ORDBER TO ASSIST INM THIS FROJECTLINOGASG

DFERATING FPROBLEMS OR SUSEBESTIONG ON HOW TO LINOQAS:

L INGOOT
L By
VLN
L LGy Lise
LINOOL L.
LI L

LI B
Lo LR O LA
LINGO LS,
L TROO L éan

L TN LR
L IMNQO O

LINOOR20
LINOGRBEC
LIMQO240
L INGGRSE
LIROOR260

N TaTE RN *

LLINGOQTS
LINQO28w
L INGOLPC
LINDOSEO
LLINOQOI LW
L LREOO]
LING
LIMOOZAC
L INOQIEO
LING,

LIMOOERG
L INOD A

L LNQOQE G
LINQO 440

LITNQOAA
LINCO4?E
LINOO 43¢
LINOG4PC
LIMQUSOO
L.INOQOS1O
LINGOE2OQ
LINOQOSSG
LENDOS 40
LINOUSEC
LINGOS&S
L INOGSEYG
LINDOSSE0O
LINQOSPG
LEINOQ&SOO
LIMNOOSL O




TT 15 ASSUMED THAT

TR OTHE ENDECR OBOD GR O CARD D
ARTL COM HAMDUE 04T
T e 1

L Tf.'.'t

SEL ‘Hi"' “ )T
SOENDF /T WORMST (TS, ENIFBR-L, L0111

PERFORMIZD. TN Pa@E T
ARTU TR O

TIRMET SN0 MO EREDR CHECKTMG IS8
SHHUMEL THET THE MaT, ME AND MT O EpCH O
NUMBERS (COLLUMNS 74-00) ARE IGNORED ON 1# Te |
CORRECTLY OUTRIY OM okl SARDS . THE FORMAT OF 8F
AND AL BECTIONSG OF MP=3Z #UST RE CORRECT. THE

DTHER SECTION OF DaTa A8 HOLLERITH &0 Am 5L

R
TN AalY UK

THE DATA I3 CORREUTLY COLET LN THE &
AR LT

AT

ETNRMAT

MO

THE CORRECTHESS OR INCORRECTNESE OF all OTHER SIZITIOME.

DUTFUT FORMAT

I THIS VERSIONM OF LIMEAR ALL FILE & EMERGIES WILL BE
FOCINSTEAD OF B FORMeAT TN QRDER TQ ali(Rd ZENER :
WETH L TG 8 RIRITE OF ACCURALY ., IN PREVIOUS UFRETONMS

DLTERLT

W WL
THIE

Ve

Tl l'-'\l\-,T TIVE TO

In

TTERM

OUTHUT OFTLON, HOWEVER USE OF THIE CFTION TO COMPARE THE REGLTS
& DIGYTS

OF ENERGLES WRITTEN M THE NORMaL EMOE /T CONUEMNTTION (8
T THE &8 UIGTT OUTEUT FROM THIZS PROGRAM OEMOINGTR
TO USE THE & DUGTT QUTRUT Sal LEAD 10O LARGE ERI
UUE TO TRUNCATION OF ERERGIEE 70 & DIGITS DURENG v’U'I’-'H

WY TN

CONTENTS OF OUTRUT
ENTIRE EVALUATLIONG ARE CUTFUT, NOT JUSYT THE LLINEARIZE
CROSE SECTIONG, E.5. AMOLRLAR AND ENERGY LDISTRIFITIONG
INCLUDEL,

v
it

DOCUMENTATION

ATED THAT

i LR

THE 9YTH

v

FILE

X

S TR

FHE. FACT THAT THIS PROGRAM HAE OFERATED OM THE DaTda T8 DOCUMENTED
BY, THE ADDLITION OF T QOMMENT CARDS AT THE EMO OF Ea0M HOULERITH

SECTION IN THE FORM

e R o Pl TV oy e 96 sk IRICUTI A L....NF AR (BT-1) wwmew 'u. OB 3% o W T e e s 48
D&ATA LINEARIZED T WITTHIN AN ACCURKSY OF Q.1 PER-CEN

THE JRDER OF SIMILAR COMMENTS (FROM RECENT, SIEMAL SN
M—!—hh-..-vl-NIS‘ A COMPLETE MIETDRY
ﬂ-ﬂ: DATA BY THESE PROGRAMS.

THESE COMMENT CARDS ARE ONLY ADDED TO EXISTING HOLLERT
TJE. . THIS PROGRAM WILL NOT CREATE & HOLLERITW SEC
OF THE HOLLERTTH SECTION INM ENDF/B-Y DIFFERS FROM THE
EnARLIER VERSLIONS OF ENIF/E. BY READING AM EXTISTING M7
IT Is FOSSTHELE FOR THIS PROGRAM TC DETERMIME WHICH VER
THE ENOF/R FORMAT THE DnTa I8
MF=1 . MT=45) PRESENT IT IS IMPOSSIBLE. FOR THIS FROCKAM
DETERMINE WHICH VERSION OF THE ENDF/B FORMAT THE TATA
AS SUCH IT 18 IMPISSIBLE. FOR THE PROGRAM T TETERMIME
SHOULL BE USED TO CREATE A HOLLERITH SEZCTION.

REACTION THDEX
THIS FROGRAM T'“.M:.S HOT USE THE REACTION INDEX WHICH I8
BECTION MF=1, MT=451 0OF ZACH EVALUATION.

f. THIZ

r

(HRLNERY TED

OF AlL DPERATIONG PERFOHRMED ON

WD gl LT

[ .[1\‘0'3 "‘- (2
LIMOOSLE
L DN LG
{ I*\é’)'/‘?’m-‘
LT MO A
PhRes

T

o l‘l\l\d{-)(l
THOOPTO
DM
T
LINC I GO0 -;\
TWNOLOL
T401umu
INOLOED
OTNO T O

L
-
i
L.
b
.
1.
b

TH SECTIONS. _..T.N() LOS0
FORMATLING L G&D

THAT QF

Le MT=

451

oM oF

0
I8 IN
WHAT

BTN

IN. WITHOUT HAVING & SECTION OF

AN

FORMST

TN

LTNOQ LA
LINGL GG
LI i 09
LIMO110G
LIMOL L LG
LINGLL2G
LINGLLEG
LINQU1AG
LEMOL 150
LINGLLAG
LIMOLL7O
LINOL 1B
LIMGLLRO
L TG L 200G

!
l
!
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THIS FROGRAM DOES MOT UPHATE THE REACTION [MOEX TN ME=(, WT=451,

THIS CANUVENTTON HAS BEEN ADDPTEDR BECHUSE MOST LUSERS 00 NOT
REQUIRE & CORRRCT RNESTTION INDEX
MOT CONSLOERET WORTHWHILE TO INCLUDE THE QUERHR
& CORRECT RE

A& REMCTION LNOEX FOR rOUR APFLICATIONS, AFTER
Yl MAY USE FROGRAM TICTION TO CRESTE A CORE

3 Vi

RN 3G
T OREACTION [NDEX.

SECTION SIZE

SINCE THIS PROGRAM USES A LOGICAL FaBING SYSTEM THERE I8 MO L IMIT

TO THE NUMBER OF POINMTS IN ANY SECTION, £.06., THE TOTAL CROSS
SECTIGN MAY RE REPRESEMTED BY 200,000 LDATA FOINTS.
RIZED SECTION THAT CUONTAIMGS AGLD QF FEWER FOINTS

-~

FOR ANY LLNEA

THE ENTIRE CPERATTON WILL DE FERFORMED M CORE aMl THE LINEARUZIED

ol

LLINGL
. LIMO L
FOR FHELIR AFPLICATIONS AND TT WaESLIHGLESY
AT OF CONMSTRUCTING LINO LI+
ACTION INDEX IN THIS PROGRAM. HOWEVER, IF Y REQUIRE

Lo

A

PINT A

LINGLISG

IS FROGRAML INO T a
fLINOLE fG

Lo LING
LIMNOLEGQS
LINOLIYL -
AT LR : Saty
LLINGL.
LINO L340
Lo TN S
(IR Lo R DALY

‘e

LI

DaTa Wil 32 OUTRUT DRIRECTLY TO THE ENOF/7B FORMAT. FOR ANY SECTIONLIMOLSTY
THAT CONTAINS MURE PIIINTS THE DATA WILL 8 LINEARIZED & POGE AT & LINOLRGC

TIME {1 PAGE = 300G4& FQINTS: AND QUTPUT TO SCRATOH. AFTER THE
ENTIRE SECTION MAS RBEEM LT
SURATCH AND DUTPUT TO THE EMIF/7BR FORMAT. . -

SELECTION OF LaTa

THE FPROGRAM SELECTE HMATERIALE TO RBE LINEANILIZED BASED ETTHER ON
M&T (ENLF/B MAT NO, ) OF Za, THE PROGRS ALLOWS UF TO 106 MAT OR
ZA RANGES TO BRR SPECIFIED. THE PROGRAM WILL AGSUME THaT THE
ENDF /B TafE I8 TN MAT QRIOER, REGARDLESS OF THE CRITERIA USET

T RETRIEWV GATERIALEG. IF RETRIEVAL IS BY MAT RANGE THE FROGRAM
WILL TERMINATE WHEM & MAT I8 FOUND TH:T IS5 AROVE ALL FERUESTENR
MAT RANGES. IF RETRIEVAL. I8 BY 74 RAMNGE . THE FPROGEAM MILL SEARDTH
THE EMTIRE ENUF/T TAFE.

FROGRAM OFERATION

EALH SECTION OF FILE % I8 CONSIDERED SEFARATELY. EACH SECTIOM OF
ENDF/R FLILE 3 CROSE SECTIONE IS REFRESENMTED &Y & TARLE DF ENERGY

LINQLERG

NEARIZED THE OATH WILL B READR IACK FROMLUINGOLAOU

LIMGLaly
LEIMOTL 420
LING L 4306
LIMOLa40
LIMGLAZO
LING L1400
LINOLATG
LINGL ABG
LINQT 4%
LTHG LS00

TLINGLELO
S LINGLSZO

LINO 1S3
LINDOLEAG
LINQLSES
LING LS
LINGLE G

VS, CROSS SECTION AND ANY ONE OF FIVE ALLOWARLE INTERFOLATIOM LAWSLINOLISSZO

BETWEERN ANY TWO TARUATED FOINTE. THIS FROGRAM WILL REFLACE EACH
SECTION OF FILE 3 CROSE SECTIONS BY A& NEW TARLE OJF ENERGY VS.
CROSS SELTION IN WHICH THE INTERFULATION LAM IS5 ALWAYS LIMEAR IN
ENERGY AND CROSS SECTION BETWEEN ANY TWO TABULATED FOINTS.

UATA I8 "READ AND LINEARTZED & FAGE AT & TIME (OMNE PAGE CONTAING
3006 LATA POINTSY. IF THE FINAL LINEARIZED SECTION COMTRING TWO
FAGE OR LESS, DATa POINTS IT WILL BE ENTIRELY CORE RESITEMT

AFTER IT HAS REEN LINEARIZED anD Will BE WRITTEN BIRECTLY FROM

CORE TOQ THE QUTHUT TAPE. IF THE LIMEARIZED SECTINM I8 LARGER THaN

TWFR FAGES, AFTER ESACH FAGE IS LIMEARIZED IT WIlLL RE WRITTEN T0O
SCRATCH, AFTER THE ENTIRE SECTION HAS BEEN LINEARTZED IT WILL
BE REAN HACK FROM SCRATCH, TWR SABES AT A TIME, AND WIRITTEN TO
THE OUTFUT TAPE., C .

KEEF EVALUATED UATA PROINTE . -

SOMETTMES IT I8 CONUEMIENT TO RKEEF ALL ENERGY FOINTS WHICH WERE

FRESENT IN THE DRIGINAL EVALUATION AND TO MERELY SUPPLEMENT THESE

FOINTS WITH ARDITIONAL ENERGY SQINTE [N ORLDFR TO LINEARIZE THE
CROSS SECTIONG. FOR EXAMPLE, IT IE OFTEN COMUENTENT TO KEEF - THE

LINOISRG
LIMNOL&O
LIMGL&LO
LEINQ LG
LINQL&SIEG
LING LA
LINGL &850
LIMQL Gei:
LIND LG PO
LIMOLSHRG
LINGLoWN
L ENG T 7
LINGLYLG
LINQLTRO
LINGL?3C
LINOLTAC
LINGLTEG
LINDL R
LINGQL? 7
LINOL TG
LLIMG L w0
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P D004
THERMGL, UALLIE (AT S.0287 5V OR THE VallUE AT 4.1 MEV. LG LG
LI 2R

THE CURRENT VERGTON OF THTE PROGRAM WILL ALLOW THE USER TO KEEP
Al CRIGINGL EVALUATED TATA POINTS 2y SPECIFYING 1IN 20OLUMNS
34~-44 QU THE FIRST IMPUT CARD. THIS WILL TURN OFF THE BetlWaRU
THINNING (SEE UCRL-S0400, WOL. L7, FART & FOR ENFLANATIONY SNt
RESULT LM Al ORIGINAL ENERDY POINTS RBEING CaTTON SHOLLD
BE EXERICISED IN USTNG THIS OPTION SINCE IT Can RESILT IN A
CONSIDERAGRLE IMCREASE IN THE NUMBER DF DATA POINTS DUTRLT
THIS COUE.,

By

WHD AaRE NOT IMTERESTED IN THIS ORTIONS MO CHANGES
IR THE IMPFUT TO THIE FROGRAM, I. TF CRLUMNG
(D FOR AlL FREVIGUE VERSIONS 0F THIS COTE)
EXACTLY a8 IT DID BEFQRK.

FOR ALL USERS
AR REGUTIRET
J4—44 ARE BLANK
FROGRAM WILL OFFERATE

THE

ALLOUWARLE ERROR

ALLOWSKRLE ERROR MUST ALWAYS BE SFECIFIED IN THE IMEUT TO THIS
FROCRSM a5 A& FRACTION, NOT A PER-CENT., FOR EXAMPLE, TINPUT -THE
ALLOWARLE FRACTIONAL ERROR &.001 IR DRDER TO ORTAIM DaTh THAT I8

[N

SACCURATE TO WITHIM Q.1 PER-CENT.

INTERPL_ATION
HIBJEVER o
MRET

THE CONUERSION OF THE TUATA FROM THE BENERAL
LINGRLY (NTERPOLABLE FORM CANNOT BE PERFQORMED EXALTILY

oM BE PERFORMED T0O UIRTUALLY aNY REQUIRED ACZURACY aND
IMFORTANTLLY CaAN BE PERFORMEIL TO A& TULEROMHCE THAT I8
TG THE UNCERTAINTY It THE CROSS SECTIONS THEMSELVES.
CONVERSION OF CROSE CSECTIONE

FPERFORMED WITH E53ENMTIALLY NO LOSE

A8 SUCH THIE

OF INFORMATION:

THE ALLOWABLE EREROR MaY BE ENERGY IMLEFPEMUENT (CONGTANT Y OR ENERGYLIMNORZ

DEFENDENT . THE ALLIWABLE SRROR IS DESCRIBEI BY & TaBULATED
FLUNCTION OF U@ TO 20 (ENERGY,ERRIR} PalRS AND L TMENS
BETWEEN TABULATEL FOINTE. IF ONLY ONE TABULATEIO FOINT IS GLUEN
ERADR WILL BE CONSTDERED COMSTANT AVER THE EMTIRE ENERDY RANGE .
WETH THIS ENERGY DEFENDENT ERROR ONE MAY CFTIMIZE THE DUTPUT FOR
ANY GIVEN AFFLICATTON B8Y USING & SMaLl. ERRUR IN THE SMERBY RANMGE
OF INTEREST AN A LESS STRINGENT ERROR IN OTHER ENERGY RANGES.

DEFAULT ALLOWABLE ERROR ' .

IN ORIER TO INSURE CONVERGENCE OF THE LINEARIZING ALBORITHM THE
ALLOWARLE ERROR MUST RE FOSITIVE. IF THE USER INFUTS aM ERROR
THAT I8 NOT POSLTIVE IT WILL AUTOMATICALLY BE SEYT TO THE DIRFSULT
VALUE (CURRENTLY 0,001, CORRESFONIING T3 0.1 FER-DINTY aMD-
INLICATED AS SUCH IM THE OUTPUT LISTING. -

INFUT FILES

UNIT XESCRIFTTON

S INPUT CARDS (RCH -~ 8O CHARACTERS RECORDD
10 DRIGINAL ENDF/F DATA (BED —~ 30 CHARACTERS/RECORI

DUTFUT FILES

UNIT DESCRIFTION

LT N
LI L300
LLIMO L esaa
LEmO 185G
LN L
LEND LR
L EMCL S0
LIND1ER0O
LLIMO LR
LINDLPLO
1. IO LWl
LIRMG L7350
L LN A0
LEINO LS
LINGLYSG

CLINOLPTO

L INGLYSG
LINQLPYU
LINORZOOO
LTNOZ201LG
LINQZO20

FORM TO L TNOROXO
T T ING2G40

L IMO2050

SMALL COMPRRETDLINCZ06C

LINOZOT70

TO LINEARLY INTERFOLADLE FORM CAM BE LINGIOGG

LINOZOP0
LINGRL OO

Q2L1G
LINOQRLIO

INTERFOLATTIONLINOZ21 36
THIZLING21 4G

LINOZLEO
LLTNORZL &S
LINO2L70
L INGR2LEG
LINORLPO
B IINGD200
LINOZ210
LINOR2220
FINQSEISE0
L. INO2240
LIS
L INOR2260
LINOZRTG
LINODR80
LINQR2PG
LINOZIOG
LINO2310
LINOR3I0
LINODIZ0
LING2340
L.INO23%50
L INORZSO
LENO2I 7O
LINORZAC

-
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& QUTPUT

i FINAL

SCRETCH FILES

F@d5En

REFORT

{RCD - 20 CHARGILTERS/REDUTN
ENOF /B DaTaH

(RCD — 80 CHERACTERSARZCORLD

3

UNIT DESCRIFTION . -

o e 0010 ot o o it 500 o0y e0e

LaRD COLS,

SURS MCH FILE (BINARY - 3008 WORLHS/RECORTD

LEBTRIPTION ;

1 i-11

a2t

b
£
}

O:

o BV

2-p -1

~ L 14
1222

VARY  1-1i
10220

R A9

SELECTION CRITERIA (C=MAT, i=ZA>
THIS OFTION T RO LONGER USED. THE PREEULIOUS MESRMIME
OF THIS OFTION WAS. ...
HINIMUM ENERGY SFACING SELETTOR
= O - & DICTT MINIMUNM ENERGY SPACTING CALATIONS. LINGZESA0
STANUARD & DIGIT E1i.4 QUITFLT. . LINg2570
= - @ TIGTT MINIMUM ENERGY SPACING CALCULATIONS. L INO2GE
CSTAMUARD & DIGIT ZLi.4 OHTPUT. LIMORSP0
= 2 - 8 TIGRTT MINIMUM EMERGY SPACING CaALTULATIONS, L ENGRE0N:
YaRIAR.E 8 DICGLT F FORMAT QUTRUT. LINOR2&LG
FAPERIENCE HAS DEMONSTRATED THAT FAILURE TO SET THIS LLINOR6ZC
GRETION TO 2 CaM RESULT IN SIGNIFICANT. RRRDRS TN THIZ  LITNOR&E0
FINaL DAaTAa, THEREFORE INTERNALLY THIS OFTION IS LINGR2&a
alWayYs SET TO 2. LLINDR2SEG
MINIMUM CROSS SECTION OF INTEREST (HARNS) ., LINC.2EAG
CIF 1L.,08-10 OR LESS IS5 IRNFUT THE FROGRAM WILL LIND2&YO
USE {.08--102, ENERGY INTERVALS WlLL MOT 2 LLING G0
SUN-NIVIDED IF THE ABSOLUTE VALLE OF THE CTROSH LINO2S PO
GECTIOMN HMITHIMN THE INTERUAL I95 LESS THaEM THIS Ul UE. LINOZTOO
AN EXCEFTION TO THIS.RULE IS MEAR THEESMOLTS ENERGY LIMNG2710
INTERUALS WILL BE SUR-DIVUILED UNTTL DOMUERBENCE L ING2 70
REGARTILESS OF THE MAGHMITULE OF THE 2ROSS SECTION. LLINQDT
- BACKWARD THINNING OFTIOM ’ . INQI 740
O~ FERFORM BACKWARD THIMNIMNG. LI NO2PEG
1 = W0 BACKWAHRD THIMNING <KEEPF ALL DRIGINAL IATA LINQR27&0
FOINTS ANk ADD MORE WHERKE RENUTRED FOR LINOR7??0
LIMEARIZINGY . LINQ2730
LDWER MAT OR ZA LIMIT ) LINQI2TYG
URHER MAT OR ZA LIMIT : . LINOI80O0
UF 70 LOO MAT OR Za RANGES MaY RE SPECITFIED, ONE © LIND2810
RANGE FER CARD. THE LIST OF RANGES IS5 TERMINATED BY LINO2SZ0O
A BlLANK CaRD. IF THE UFFER LIMIT DF ANY REQUEST IS LINORIAEO
LESS THAN THE LOWER LIMIT, THE UFPER LIMIT WILL BE LINQ2R4A0
SET SQUAL TO THE LOWER LIMIT. IF THE FIRST REDUEST LINO2G%0
ALART I8 BLANK IT WILL TERMINATE THE RERUEST I IST LINGE8&O
‘AND ald. DATA WILL BE RETRIEVED (SEF ENAMELE IMMIT) ., LINOD2S 7O
ENERGY FOR FERROR LAl ' . L. INOIEYO
ALLOWARBLE FRACTIONAL ERROR FOR ERROS Lal, LLINQ2890
THE ACCEPTABLE LINEARIZING ERFOF MAY BEE SPECIFUED TO LINOZDOO
RE ZITHER ENERGY INDEFENDENT (LEFINED BY A SITMNGLE LINOQPLC
ERRORY, QR ENERGY DEFENLENT (LEFINED BY UP TO .20 LINOIRR2C
ENERGY, ERROR FAIRS) . FOR THE EMERGY HEFENDENT CASE  LINOZ2?3G
LINEAR INTERFPOLATION WILL BE USED TN IEFINE THE FRRORLINO?DAG
AT ENERGIES BETWEEN THOSE AT WHICH I7T I8 TARULATER., LINODDSO
Tid AL, CASES THE ERROR Lo IS TERMIMNATED BY A BLANK  LINQI?EO
kD IF QNI..Y DNE EMERGY, ERROR FPATR IS GLUEN THE LINQAR YO

[




THE Ll WILL, BE COMNSTOERED TG SBE ENERGY  TMDEPEMIEST,

TF MORE THaMN OWE PAIR IS GIVEM 1T WILL CIIMG IO RED
TH RBE EMERGY DEFENDEMT (NOTE, HEMFRGY X M
FORM NILL RUN FASTER THaN THE EQUTUALENT EMNERGY
DEFENDEMT FORMY s FOR Ad ENERGY SEFEMDENT ERROR LA
all. FHNERGIES MUST BE ASDENDING ENER NRODER . FOR
DUNUERGSEMCE OF THE LIMESRIZING AL Iy ERRORS
MUST BE POSITIVE. IF AN allOWARLE ERROR IS NOT
FOSITIVE I7T WILL BE SET EQUAaL TO THE STadMlaRIr OFTION
CCURRENTLY 2.001, CORRESPONDING TO 0.1 FER-CENT) .,

IF THE FIFRST ZRROR CARD IS HAMM IT WILL TERMIMNATE
THE ERROR AW aND THE ERROR MWILL | BE TREATED &8
ENERGY INMDEPFENOENT, ZQU&L TO THE STANDSRD DRTIOM
(CURRENTLY .1 PER-CENTY, (8EE EXAMPLE TMPUT 45,

EX&MPLE TWPuUT NOe L

RETRIEVE DATA BY ZA& IN ORDER TO FIND ALL URAMIUM ISOTIRFES AN
THORDUM=-232, AL ENERGY IMTERUVALS N WHICH THE CROSS SECTION I35
AT LEAST 1 UICRO-RARM {1,0E-06 BARNS) WILL BE SUBDTUINED,
BACKWARE THINNING WILL BE PERFORMED. FROM O TO 100 EY LINMEARTZE
TO WITHIN 0.1 PER-CENT ACCURACY. FROM 100 EY TH L KEY UaRY
ATOURGCY BETWEEN O.1 AND 1.0 FER-CENT. ARQUE 1 KEY LSE 1
PER-CENT ACCURACY » )

IN THIS CASE THE FOLLOWING NINE INPUT CARTIS ARE REQUITRED

1 2 1.00000- & )
22000 PRYPP
QO3 (UPPFER LIMIT AUTOMATICALLY SET TO 90R232)

(END OF REQUEST LIST)

1. 00000-0F :
1:00000~0F
1,00060-02
1+ 000002

24 GOOQO+
1., QOO0+
5L QQOGO+
L4 GOGGO-

ol k3O

{END OF ERROR LAl

~N:

EXSMPLE TNFUT NO. 2

RETRIEVE DaTa BY Za IM ORDER TO FIND OLL URAMIUM ISOTOFES AND

" THORTUM=-232, all. ENERGY INTERVALS [N WHICH THE CROSS SECTIOM (S
AT LEAST 1 MICRO-BARM (1.0E-Cé& BARNS) WILL BE SUBRDITUINEL.,
BACKWARIY THINMING WILL. BE FERFORMED., LIMEARTIE ALL DATA TO WITHIN

THE STAMDARD ACCURACY (CURRENTLY 0.1 FER-CEMNTY.
IN THIS CASE THE FOLLLOWING FIVE INPUT CARDS SRE REQUIRED

3 2 L.00000~ & Q
FEQOO 72999 [
) FOE32 (UFFER LIMIT AUTOMATICALLY SET TO 202320
CEMD OF REQUEST LIST)
(0.1 FER-CENT ERRIR, END QOF ERROR LAW)

8]

TEXAMFLE INFUT NO,

LINEARIZE ALL MATERINLE ON AN ENDF/B. TAFE TO WITHIN AN AUTURACY

OF Q.35 FER-CENT (0.00F5 A5 A FRACTIOND.

IN THIS CASE THE FOLLOWING FOUR INFUT CARNS ARE REGQUTEED

e

[SERVE]

s
L IROI780
L INOQRRPO
LI Z000
LEMO3CLO
LEMO B0
L DNCEB03 0

i
L NS0 40
LINOZOSG
1 ENOEOE0
LENOEOTO
L MOS8
LLINQICR
LIMOE 100
LINGELLG
LRI
LIMO3L30
LINOSZL 40
L IHO3LS0
LINO3 164
LENOETL 70
L INOZ 180
LING31PG
L INOSEIG0
LINO3210
LINO3D20
LINCH3230
LINDI240
L INO3250
LINOTZ26C
L INOSRFO
LTNOZIE80
LINGIZYO
LINO3I300
LINOZSLO
LINOZ320
LINGIEZ0
LIMOZ34G
LING3ES0G
LINOZ3&0
LINGHE3 7O
LINOZFEAO
LLTNDI3ED0
L.INOZA00
LINOZ410
LINOZAR0
LINO34:30
L.INOZ440
LINGAASO
LIMO3440
. ING3AVC
L.INOZ3480
LINO3Z490
LINOBEO0
LINCIS1G
LINOBS20
L INO3IHZ0
LINAES0
L INOXS50
LINOZS&0
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10 BARNG,
FOLISTY

aoad

CVRETRIEVE &l TaTH,

~
s

SO0 0¢

S5 O0000--03R

CEMD OF EREOR LA
IMEUT Al sFecTEl
GIVING & NUMBRER
0,35 FER~TENT THE
AN THTEE NI

THAT LN THIS Oa%SE IF THE
ENERGY LEPENGENT FRROR Lo BY
AT EMSZH OF WETOH THE ERROR TS5
LOMNGER TO RUNM (T.E., ONLY USE
IT I35 NECESSARY).

NOTE
PR
58

A WO
R LA

§

s

ENERGY

g

ly
a

4

m

HaMFLE INFUT NGO,

T T TE
INFIT oy BE
LNUDKRST Al

ALl MATERIALS ON &M ENIEFC/R
19 AlEQuaTE TO

PER-CENT IT 18
WILL aUToMATICAILLY

ODRGER T LINEARTTE
STANDARD OFTION OF 2.4
OF COMPLETELY HLANK CaARTS WHICH

OF THE STANDARLD OFTIOMS.

IN

OGOOO

IN THIS CASE THE FOLLOWIMNG THREE INPUT CHARDS ARE REQUIRED

(AT, L.0E-10 BaRNGS,
ENI REQUESY LLT5T)
EnT OF ERRDE AW

4
LAaFa,

ERROR

CRETRIEVE abll
1Q.1 PER-CENT

NEFEMIENT CONLMNG xxdex

m

MR MMM

OO0 OoOGoonan

i THERE (8 NO COMPUTER TEPENDENT COOIMG IN THIS FROGRAM.

c

s MACHINE CONING s

DUEFENDEE T

dd G TUSLEMT
ENERIEY FOINTG
I |

Wi-EN

T
L.

LIMOZGL
LLINOSa Lo

LING36aew
LIMNOQEG 70
L IMO3H5G
MO 3620
LIMNOEZTO
LIMG3E71
L IR 2O
L 2
LLIMNGE 7 a0
LIMQ3ITI0
LIMOB 7?60
L INQIX7?7(

TREINM L IMOE 750

L IMOETFRO
LINGBEZOG
L ITNG381 G
L INOIEG 0
LIMNOZ8EG
L LNO 3RS
LIMQEI3ES
LINCE8aG
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1EERO T T
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e
LGS

Y, \,"‘r'i A

el fentt e ( ?“o T

gl SIAE
WL LM ENATED CiJv"s?-".J':"- QETTR TS T t"'mr'(-.,
#MEW, MORE CUMESTT
WALDDED JFTTON 7O
AT BACKGROLIND
*+AUOED BTraNItaR

COURRENTLY G 1

AND 0,0 PER-CENT

'?i"l

BOINTS. 3
EFROR (F 77 OMGRES

PR OIS T ST TONRED OOlEe,

(3 . ECOG

REFORT UCRL-D0400, YO, 17, ':‘#‘aF"T CooLRTes
LambRENGE (TUE {«Mﬁ("’r‘. LARORATORY

WRETTEN BY DERMUTT £, CULLEN
MUCLEAR DaTA BECTION
INTERNATIONSL. ATOMIC EMERGY SEENCY
FeOs ROX 200
VIENNA, alUSTRIS
TELEFHONE 23-460-1718

SUTHOREG MECSAGE

TLE ‘.,1-'-'*7' B TEMED T

L] s

THE REFGRT DESCRIBED AROVE PICLSENT 5 T T O 3
FOR THIS GROGRAM, HOWEVER, THE COMMENTS FELOW SHONLD BE CONSTIHRETRECOO 1
{HE LATEST DOCUNENTATION THCLUDING ALL SECENT IMPROUEMENTS, 1 EASERELOG-.
READ ALL OF THESE COMMEMTE BEFORE INFLEMEINTATION, PARTICINARLY m:rnna«“
THE COMMENTS CONCERMING MACHINE DEMEMDENT COOUNG. ' RELCOG44
RECOVAT)
TING TO THUEILOF & SET OF COMPUTERRECOGA60
ILY BE IMELUEMENTET ON AMY ONE s
X SIET IN THIS PROVECTREDSOSSE
TIFY THE MITHOR O AnY RECOG4R
ME OF BUESESTIONS OM HOW TO RECOOSGO
I5 WAY FUTURE UERSIONG OF
-4

N rOLR

- r-l

AT THE PRESENT TIMNE WE ARE ATTEMP
ENGEFEMIENT SROGR&ME THAT CAN Ea8
DF A WLDE VARIETY OF DOMPUTERS. IN
T WOULD BE APFECTIATED 1F YOU WOULD N
COMF ILER DIAGNOSTIOS, OFERATING FROBLE
IMFROVE THES PROGR&, HOPEFULLY, IN TH
THIS FROGRAM WILL ZE COMPLETELY COMPATI
COMFUTER , .

XL O R

.3" J\‘
- _C')t)t}-‘-‘.‘
FURFOSE RESOOES0

e e e : RECOOESO

THIS FROGRAM TS UC‘""\‘S:K TO RECONESTRUCT TiE - CIDMTER L EU T T ONRIEC O

T THE CROSG SECTION TR L IMEARLY INTERFOLABRLE !'OF'?" oAl TN ANy ARECOGSEY
LINESARLY  INVERFOLARBLE BaliCGROUND CROSS SECYION &Ml DDFRGT THE HECQOE
RESULT I THE ENDFE/B FORMAT. THE CROSS SECTINNG QUITE T @Y THIS [RX l"“‘\\a'
FROGRAM WILL BE LCIMESRLY INTERPOUARBLE QUER THE ENT EMERGY l-"\'i‘u\l.t-‘;E!-\'EC'.."; X




I THE FOLLDWTNG FOR STMPL j E
VARE--WLL BE USED. IN FACT THE ACTUAL METIUM May 5 TAES CARS,

OESIK QR ANy OTHER MEDIWM,

ENDESRFORMAT

Tt FROGRAP GNLY U
GEFLRSED T THED BITNARY
OF THE ENUE /B FORMAT

Pt Al
Ay U TN
AT Y

Wy o

IT I8 ASSURMED THAT THE DATAH IS '“r'h.\Hl,::
FORMST SN N0 ERAROR SHECKING I8 Qr-:?'ﬁ’- .L$
ST THET THE MAT . W Akl M7 OM {
CONLUHME TA-30) ARE LTENORE
SRIZETLY QUYERLT 0N AL, TAaRDs
AND ALL SECTLIONS OF ME=D AND . -
‘ALl GTHER GECTION OF 0aTaA & It B AE SO
T THE CORRECTNESS DR TNIORR ELT?.‘EJ:’I F &bl QTHER S50

-

-
~

-

DUTEUT FORMAT
- . RECGOBEG
IN TH'L'R VERSION OF RECENT wall FIL E T OEMERGIES wWILi, R DUTRUT TM RUSCOOE 40
R EAL OF ) FORMAT In ORGER TO "'li...Z_JM E WRTTTEN  RECOAE
WITH -..;f- TO & RIGITHS OF ACCURACY., IN PREMIGUS U VHTSE WAS N RECHIEAG
iJU"}'I’-'UT O T L0 HOEER UEE OF THIZ ‘JF’S.EEJN T M ‘“.!:. ':"HSZ RIESRTS RECOLS ¢
OF ENERGLES WRITTEMN "IM THE MORMML FoB COMUENTECON TF 4 DLGITS OO
T THE & DLGTT QUTPFUT FROM THIS PROGRESM GEMONSTRATID THeT FaTlLURE RECOE 0
TOOUSE THE 8 DIGIT QUTPUT CaN L TOOLARGE ERRORS IN THE 0BT RO
SUST DUE TG TRANSLATION OF THE NF'F:‘JI. 5 OT0 THE I NTH‘ TR T RECD ‘

RECHG A
CONTENTS QF CQUTRUT RECOUR TG
' RECOOS 4G

TRE BEVALUATIONSG ARE QUTRUT, MNOT JUST THE RECONSTRLTY l'~ oOFILE RECOOS G
ROBSS SELTIONSG, .0, ANOULAR SN0 SMEREY I .!.E- TRESUTINNG SRE FECOOP A
50 INCLULED . - [RYSAMIALVA

REC QU R0

DOUUMENTATTON - : ~ . FIEC =i
_ ' REECOT 0

THE FACT THAT THIS PROGRAM HAS OFERATED OM THE NATA T6 DOCUMEMTER BECOLOLO
BY THE ADDITION OF TWO COMMENT CARDS AT THE END OF EACH HOLLERITH RECO:

.

SECTION IN THE FORM . FECOLO30
A0

- - - RECO LD
W B M TR AN 3 S0 S02056  NPTIATINT (JERSTON STl ) MR000608 2 3 3 Mot 5 1 076 36 mECOL:
ESONSNCE. CONTRIBUTION RECONETRUCTED T WITHINM ) RECOLUbO
LOMBINEL Oata THINNED TO WITHIN & SCCURSCY OF FECO LT
' RE GO L0
ANTE SIROUPY Y RECOLOF0
W ON OL L OO
OO0
) RECOLLR0
THESE COMMENT CARDSE ARE QNLLY ADDET M0 EXTSTIMG MO CTH SECTIONS RECOL1L3G
L.E'; THIE PROGRAM WILL NOT CREATE & MHOLLERTITH SECTION. THE FORMATRECOT 1La0
JF 4 HOLl TTH SECTION IN EMUFAB-L OISFERS SROM THE VHﬁT GF REZOL
TGS OF ENDF/B. BY READDNG {LSTING ME RECOLY
ZT IS FOSSIRELE FOR THIZ PROCGRMAE TO D lmnMLNP WY M RECO1 17
THE EMOFE /R FORMAT THE BATA I8 TN, WITHOUT HAUTME & RETOW 1L
Fﬁl; MT=451 PRESENT IT Ig ’”P“Q“LBLm FOR THTS PRC RECO 1w
ETERMINE WHICH VEREICM OF THE ENIFCR FORMAT

THE ORDER OF all. SIMTILAR COMMENTS {EROM LLINEAR,
REFRESENTS & COMPLETE MISTORY OF &Ll OFERATIONS
THE LATA.

Lo

v

bt

DIV

T8 IN, AHD RECSLIONG
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t T 18 LinPnEsl T
LOOBE USED T COREATE A HOLLE

gl ' t

St
FE AT R IR T AT
[N 7 o L VO R AR BRI L AT A s

LD WM R BTV TN

LS MOT ERE THE RECSTION

THMIE PRGNS
SELTLON M=, W45 OF FACH EVal U CTOM,

Mg,

NIYT

THIS FRGGRERD TS MO URDATE THE
THIS CONVENTICN FHaS BEEN AD0C0RTEDR &
RIZQUIRE & CORRECT REACTIOM INDEXM FOR THEIR

NOY CUNSLIDERED WORTHWHTLE TO INCLUME THE O
A CORRECT REACTION IMDEX In THIS P
A REACTION TNk FOR YOUR aRel Il
Y3 MY USE PROORAM DICTION T0

ATI DF CUNS TE
MEWEVER . IF U
GVERS RUNMERG THIS
EACTION ENDRK -

SECTION BILZE

SINCE THIS PROGRMM UJEES & LOGBICAL FABING SYETEM THERE IS NO LIMLT
TO OTHE NUMBER OF POINTS IN AaNY SECTION, £.06.. THE TOTAL CROSE
SECTION MAY BE REPRESEMTED BY 200,000 DdWa POTNTS.

SELECTION QF DAaTA

.

FROGRAM SELECTS MATERIALE TO BE PROCESSEED RASED SITHER OM

i

Al f ZAa. THE PROGREM SLLOWS UR T 2300 MaT QR
A RS 3 FECIFIED. THE FROBS8AM WILL ASSUME THaT THE .
NUFS8 TEFE LS N SITHER MAT OR Za OREGER, WHTCREVER ORI TTERIA L[S

PTO OSELECT MATERIALE, AMND WILL TERMINSTE WHEN A «aT OF 79
CUND THAT 18 ARNVE THE RANGE OF &, RERUESTS.

~

MO TS -

0 0
in
T T

QUITFUT OF RESONANCE FARSMETERS

A SPECIAL CONVENTION HAS RBEEN INTRODUCET REGARTING MESUNSMUE
FARaHETERS . IN MER TO ALLOW THE USER TO TR RROCOEN ST OR
BELF-SHTELD UROSBS SECTIONS THE RESUMMNCE FARSMETERS AR LS80

IENCLUDETD TN THE DUITRUT WITH THE EVMLUSTION. IN QFRDER 7O IMOTCATE

THAT THE RESDNANCE DOMTRIRUTION HAS ALREADY REEM ADUET INTO THE

FHLE 3 CROSS SECTIONS. THE LRU FLAG IN EACH SECTIONM QF FTig 2

DATS IS CHANGED TO LRU=LEU+I. FOR SMAMFLE WHEMN REASFINMG AN ENIF /2
-

EMALUATION LRLi=g” (MO RESONAMCES), =1 (RESQLVEID OR
CUNRESLVED Y INOTCATE THAT THE DaTa [8 IN THE ORIGINAL,
FORMAT . LRU=4 (p) RREONAMNCES), =5 (RESOLUVETY OR =& (UNRE
INDICATES THAT THE RESONANCE CONTRIBUTION HAS ALREADY &
INTO FILE 3 DAaTa. THIS CONVENTION INSURES ThaT THIS FEDIGRAM WILL
NOT AGD THE RESUNAMCE CONTRIBUTION TO FILE 3 TWIDE ANP Aalsn
ALLOWS THE USER THE OFTION OF ZITHER LOFFLER BROATIENIMG AND
BELF-SHIELUING THE TARULATEDR CROSE SECTIONG NIRECTLY OR TO USE

ENIDF /R
SO VETD
4 ARED

BROACENING ANl SELF-CGHIELDING A8 THE DIFFERENCE RETWEEN THHE
ZERD KELMVIN, TMFIMITELY TABULATED UALUES ANT TRE CROSS SECTIONM
FOR AMY OTHER TEMPERATURE AND VALUE OF S1EMA-O.

ALLOWAELE ERROR

THE RECUONSTIRUCTION OF LINEARLY INTERGOLARLE CROSS SECTIONS FROM
RESONANUE PARAMETERT CANNOT BE FERFURMED EMALTLY . HOWEUER 1T OaM
BE PERFORMED T VIRTUALLLY aNY REQUIRED ACCURACY AND MOST

TMPORTANTLY Can BRE PERFORMED TO & TOLERANCE THAT IS SMall COMPARELDRERD L

=

L TITATEONMG aMi T Wad

RN

RECOLA30
RECOL A4

CoLaso
o~

(21 L0

REDQOLERG
RECOLE®G
REDOL S0
RECOLS LG
RECOLSD
RECOLA.30
RECD 1L 440

T L Aas
RECQLET
FHZCO L S
RECO1&% 0
RECOL YOG
PECOLYLG
RECCL 720
RECOL73I0
RECOL 740
FECOL™G
REZOL A0
RECOLT
RECOL 78k




SEREH
(METE

s
e

IERNIRt

ROSE SECTIONS THEMSGE
T LIMEARLY IMT
SF TMFCRMATION .

LNCERTALNTY IM T
W OQF CROSE t'-‘«l..":
WL e

TO O ViHE
COMUE
UMD

(2

P ENERSY
R IE

oyl T W 1
bR ate X ¥}

AL TARLE ERADR Ma
CNGHE T . THED AablLLibas LC’l. 2
FLUMCTION QF U 10
BETREEN T rel
ERAR WL, BE CONS DG
WLITH THIS ENERGY IR
SiNY GIVEN el LA TT»JN

OF INTEREST adl a LESS

Q0

l'.‘u"‘l'} '\j'

J LT
fr BEeid. BRI
&
3

TN OTHER

m_'

DEFALLT AL OWeilE ZREOR

LHIT LR THE

SRR LR
SET TO

SUCH

THE RE

IF THE T
N POSITIVE 1T
FER-CENT) ANT INDICATER AS

e

TN GEREER

bl S B ED
RECSOMNSINGE
THE GEFSULY
IN THE QuUTEUT

TO LHEURE COMUERENDE OF
ERFOR MUST BE POSITIVE.
RECONSTRUCTION THaAT IS

YELUE  COLIURENTLY 0.1

LISTING.

1, “-«f—

WILL.

COMMON ENERGY GRTT

SOMETIMES IT 13 CONUVENTENT TO KEEF ALl ENERGY POTNTS AT WHTCH THE
BACKEGROUND CROSS SECTION I8 TABULATED AND 7O MERELY all THE
RESOMNANCE, CONTRIBUTIOM. FOR EXarPilE, IT I8 OF EN CORUENTENT T0
KEEF THE THERMaAL UaLUE AT $.0583 BV OR THE UaLLUE AT 14,1 MEY,
BIMILARLY LT, IH OFTEM C!:JI“J‘JE‘{H:.N" T HWE THE COMTRIRBUTIOM T THE
THE RESGMANCES all. OM THE CaME ENERGY GRID FOR ALL REACTIONS.

FES

3y
[T T

PINGNEET,
FOTNTS AT
REATTTON

THERGY POGINTS

4 NEOWHITH TME
l‘v A0 THE ENER
‘e

GIVEN F0R

-

r’\-..i..
SOONGTRUCTED AND
'“)'\U" S OSEDTT M

t Rtehe 1

TRIBUTION WaS

IN ’JR"C‘FR TO KEE™
Y
: l-fr'—\CKGI-'tiGUZ‘ll'.i

% 4.
~4
= -'-i

.H TS

IFY ZERO (GLO A% THE aLLOWARLE »COURSCY 70 USE IM COMBRINTMG
SOMANCE (FILE 2 aND BaCRGROUND (FLLE 3x CROSE SECTTONS.

SENCHE

CAUTINHN SHOULD BE EXNERCISET IN USING THIS FTTAN IT WitLi.
THE HaCRWARD THINMNING OF THE RESQONAMCE CONTETRIITION

CaM
BIINTSR

FLAMATIONY AND
UF TATo

FOR
TN

iy

o BN
THE MNUMERER

FaRT C

WERIL-B040G, UOl.. 17,
T TNCREASE

. ': N A CONSITERABLE
CUTFUT EBY THIS COng.

INTERVAL HALUTNG ALBORITM

ROGE & L?CT TONSE AT

L SN, An WELL
B !\ESDN(—‘!NCT{' .

THE FROCRAM WL CONTINUE

THE
A

CalCULATING THE

e OF EA0H R

-WILTHE ON-EALH S1LE oF

BY
TD THE

THIS FRUOGRAM WILL STaRT
“F’”leb CURRIESGHFOND TNG
A FLXED RURMBRER OF MALF
STARTING FRrOM THIS Bagle GRID OF POINTS
TO HALF £ACKH TNTERVAL UNTIL THE CROSS SECTIONS FOR ALL REACTIONS
AT THE CENTER OF THE INTERUAL CAN RE DEFINED RY L TNEAR
INTERFOLATION FROM THE ENDE OF THE INTERUAL TO WITHINM THE LSER
SFECIFIET ACCURACY CRITERIA.

i

3
'ﬁﬂ‘,'j:l

RESOLVEL RESONANCE REGION

RESOLVET FARAMETERS ARE
KELVIN} ENERGY TEFENDENT CRORS

MAY BE SIMGLE OR MULTE-LEVEL
REICH-MOORE PARASMETERS

EGION THE

RESDNASNCE

(”EPU
FARAMETERS

FARAMETERS .

N THE RESOLVED
SED TO CALCULATE COLn
SECTIONG, THE @ RESOLUET
BRETT-WIGHER, OR aADLER-AMER

PFCﬂ”

RECOLTIO
COLP5G
CoLBad
LG

RECOIL? et
PECO L0

FECOT
f L"l"O..’.O !.U
RECO2020
|~ ECOZGAEG
e 0 2
RO
o .
BECO207TG
FRETOEOSE0G
FECH200
AR 0. MR RATA]

Vil

RECO2L1LO

ECORL20
RECOQL IO
PECO2Y ~‘-~J
‘:‘FP“E LSO

L'l"i‘

RECOILEO
RECO2L7S

M-f UL..:L-S
RECO2290
REDQR2ION
RECQO2E10
RECCIRI0
RECOZZIO
ﬁl CO23A0
FRECOZ 350
l'\i: [ty Yy
RECDRITO
REDCRIA0G
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©OBE OUTPUT ., TF THE BADKGROUND HAS MOT BEEN A

HORMOTHE T Y BE ADDED TOGETHER (USE PEOGRAM MT

ST TR 1k

WL BE READ, & SIMG MESSAGE PR
TOMMNED (L., THIS PROGRAM DOES NOT Gl OO0 nTE Ry
FROM RELCH-MOO0RE PaRaMETERS ) .

DEISTANT RESONANCE TREATMEMNT

AL CRUSS SECTIONG AT RESONANCE
HELE WIDTHS FROM EADH RESQMANCE
HOWEVER, LDURLIMEG THE IMTERWAL Hallys

e

MAY 00
I¥RDTLT !
B RN N CE
T TFOLT

DROBE SECT LONSG BETWEDIM THESE FIx

FESONAN
OF AYSTANY
T BE 0T
.

TO CALUCULATE THE CONTRIRUTION QF T
LIBE &8 AFPROXIMATION TOQ DEFINE THE
IN THIS FROGRAMN A& RESOMNAMCE IS8
MORE  VHiwd A T MLk SUMBER OF
ML F =W I0THE (S0 T THIS PROGRAM
SBUB~OIMILED, TF THE SS5ER TESIDES T TWEA
AFFROSIANTELY THE EFFECT OF all DISTANT
LONSLUERED O LDARY LINEZARLY QUER THE TMNTE

/

31
= 5
o0
=
=i
z
:‘x‘i

WERNING . » - ARNING » 2 « WARNING

THE RIETENT RESUNGNCE TREATMENT I THIS FROGRAM Hah REEN TESTER RECOZNOO
IN A NUMBER OF CABEE, BUT GHOULD STILL BE COMGIDERED 70 2L A RECO2é&E WL
FROCEUURE THAT 19 IN THE DEVELOPMENT STAGE. A8 SUCH THE AUTHOR MECNZSI0
WOULLD AFPRECIATE HEARING OF ANY USER EXFERIEMIE (POSITIVE QR RECO2630
MNEGSTIVED IN USTNG THIZ OFTION., HCGWEYER, SIMNCE THIS OFTION I8 RECOZs a0
STILL IN THE MOMELOPMEMT STAGE I7T 1S NOT RECOMMEMIEED S0 UIGE IM RECO.ISE0
ANY FRODUCTTIUN WORK WHERE THE QUTRLT QF THIG s Wil SdTUsLLY RECO246m,

RE USET TN SURSEQUENT CALCULATIONS. - RECOReVO

RECOZ6C

UNRESOLVETD RESONANCE REGION RECOL&EP

IN THE UNRESULVED RESOMNANCE REGION THE INRESOLUET FoRAMETERS
ARE USED T CALCULATE INFIMITELY DILUTE aUERGGE TROSS CTIONS .,
N THE UNRESOLVED RESOMANCE REGION THE ENMOF/R CONMUENTION OF
INTERFOLATING CROSE SECTIONS, NOT SFARAMETERS TH USETY. yHaT 1S,
INFLINTTELY DLLUTE CROGE. CECTIONE ARE CALDULATED AT THE ENERGTES
AT WHICH PARGHMETERD AR GIVEN 4l THE CROSS SECTIONS ARE THEM
INTERFPOLATELD T DEFTHE THE CROSE SECTIONS AT OTHER ENERGIES

BAUKGROUND DROSS. SSCTIONS :
: _ RECOZRGG
TN ORDER TO BE COMBIMED WITH THE RESOMNANCE CONTRIRUTTON THE RECO@I LG
SACKGROUND CROSS SECTIONES MUST TE GIVEN AT O KELUVIN TEMPERATURE  RECOIMSE0
AL PUST BE LINESRLY INTERPOLAELE., IF THESE CONDITIONG SRE MET RECDIBIO
THE RESUONANCE ANTT BADKGROUMD COMTRIBUTIONS wrLL B ADDED TOGETHER
MDY OUTFUT, IF THESE COMRITIONS ARE NOT MET THE SaUKGRDUNT CROSS
SECTIMN WILL RBE IGNORED AMD DNLY THE REBOMANCE CONTRIBUTION WILL.
TN THE RESOMANCE  RECORSBTO

CONTRIBUTION AFTER THIS FROGRAM FIMISHES THE USER NAN MAKE THE RECOISHA0
RESONANCE AN RACKOROUNT CONTRIBUTTONS COMPATIELE Y. RECH2850
. : RECO2PO0

(13 DOPPLER BROADENING THE RESONANCE CONTRIBUTIOM T THE SAME RECOZPLO
TEMFERATURE AS THE BACKGROUND (USE FROGRAM GTEMALY; ANILZOR FECOIPR0

(323 LINEARLZING THE BACKOGROUND CROSE SECTION (USE SEOGRSM LINEARD) , RECHDID IO
. RECDRP 40

DNCE THE RESONANGE AMT BACKGROUND COMTRIBRUTIONS AR IN COMPATIELE RECOIVEG
Yo RECO@9SHG

RECORSTH

| RECOR




THE RECONSTRUCTION OF THE . VIHLICTON T T
BECTSON ol BE L OEMPENSTME (TN TRRMG OF SDMPUTER TT
TR SUNSTRUCTTION IS5 SEREORMED < - ]

SECTIONG aikll READ, THE ARz SONMUENTIONG HAUE E
LHRDER 7O o MILD LOSE OF COMPUTER TIME INUGLUVED TN R
THE RESUNANCE CONTRIBUTION.

AT TEL

BACKGROUND CROSE SECTIONG

\

AFTER & ZER) KELUIN RESOMANCE CONTRISUTVIOM HAS BEENMN RECONS TRUCTEX
IF THERE T8 A ZERD KELVIN BACKGROUND CROSS SECTION TT Wil RE
ADDED T3 THE RESONANCE CONTRIRBUTION &l THE SUM WILL R OUTHUT. TF 3
THERE 1S NO BACKGROUWD OMLY THE RESOMANCE COMTRIBUTION WTLL BE RECOILOG
QUTHELT  IF THE. RBACKGRININDG CROBE SECTION IS NUT AT ) ORELVEIN AN RECOEL Ly
ERROR MESSAGEE WILL BE PRINTEDR OUT, THE BACKEROLUIND SR BT
WELL. BRE SR CTLEL NOT O ADDED TO FHE RESQPMANMIE C2ONTEIUT LN S
LIRLLY THE RESONGNCE CONTRIBUTION WIll RE OUTEUY. IN THIY BEOTHE RECOSEL 40
USER USE FROGRAM SIGMAL (UCRL-S040C, VOL. 17, P'aRT ) TN DOFFLER  RECC3LSC
BROAUEN THE RESONANCE CONTRIRBUTION TO THE SAME TEMEFSTLIRE A8 THE RECOIIZLI6O
LANCKGROUND aNb THEM &0D THE RESONANCE AND BACKGROUNEG TONTRIBUTTONSR
TOGETHER USING PROGRAM MIXER. . ) RECHI12C
RECOILHO
RECOI200
RECO3ALG
RECO3220
T RECCOEZSO

FROGRAM OFERATION

e
[
Y

Al GF THE FILE 2 RESONANCE FARAMETERS ARE . :
L INEARLY INTERFOLAPLE COMTRIBUTION OF THE RESONANCE ! METTERS RECOT24G
TOOTHE TOTAL, ELASTIC, CAPTURE aND FISSION CRNSS SELT TS RECO32S0
CALCULATED SIMULTONEOUSLY USING & COMMON ENERGY GRIT STR ALL RECOTR 6
FOUR REACTTONS, RECO3270
: RECOZR80

BFTER THE RESOMANCE CONTRIBUTION Had RECTINGTRUC EADH OF  RECOZZPO
THE FOUR REACTIONS IS CONSIDERED SEFARATELY. IF THERE 15 A ZERQ  RECO3300
KELUIN, LIMEARLY INTERFOLABLE FILE I BACKGROUND IT WiLL BE RIECOSSZ Lo
COMBINED WITH THE RESOMANCE CONTRIBUTION, THE GUS THINMED AN RECO332
DUTFUT . IF THERE T8 MO FILE 2 RACKGROUMD TO ADD (EITHER MO RECO3330
BACKGROUNT DR INCOMPATIBLE BACKEROUNDG THE OONTRIBTION OF VHE RECO3340
RESONSNCES TO A REACTION IS THINNED AND OUTRLUT. RECOZE50)
: . C RECOTIIE
INFUT FILES RECO3370
e e - : RECOIZB0
UNIT BESCRIFTION RECOBZZPO
RECO3A00

5 INFUT CARD (BCD ~ RO CHARACTERS/RECORDD RECO3AL
10 URIGINAL ENDF/E UATA (ECD - 8¢ CHARACTERS/RECCRE ' RECO3420
o RECO3430

DUTFUT FILES RECOSA40
. o - RECOJZ450
UNIT DESCRIFTION : ' . RECOJ460
RECO347(
&  OUTFUT REFORT <BCE - 120 CHARACTERS/RECOFRM RECO3480)
1 FInAL ENRF/E DATA (BCT — B0 CHARACTERS/RECDRND RECO3490
: . ' RECO3ZO0

SCRATCH FILES ' RECOBZS L0
: RECO3S20
UNIT DESCRLPTION RECOBSIO
. . RECO3S40
12 SCRATCH FILE FOR DATA RECOMSTRUCTED FROM NESONANCE RECOSSS5
FARAMETERS (BINARY ~ L1002 WORDS/RECORDN RECOESAQ

et

1
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1.3 QURATCH -w_lm‘.. \:!“" = ;!..-:_ 2oaNE X et

CRLNARY

INFUT CARDS

Tk OOl FORMaT 4

L gt DRITERIS Q=M
RS Ll g FTLE 2 MINIMUM ARSOLUTE TROSS &
CIFE L OE-L0 ORI ENUNEa YT T
BLLL UEE L. OE-LO
AB-E3 THIG QFTION I35 WO LOMEER USET . T
TEFITMNITION OF THIS OFTIOMN WS, ..
Tl MIMIMUM EMNERGY SERIE R

P
fy
:
)
=

p—

the l' 3 TR

= -y DIGIT MIMIMLIM

MY

DIGLT MIMIMLPY

0y @

VORTABLE 8 SIGLT
FROM EXPERIENCE IT HAS EEN FRUND
FATLURE TQ SEY THIS GRTION TO 2

N OLARGE ERFRDRS IN THE Flbél, DT

THTERMALLY THIZ QFYION IS
RSS2 LA OFEROTLNG MODE

= Q- GQUTRUT MODE
- ERLIT «DDE
TSTAHMNT RESONANCE TREATMENT .,
O - EXACT

T

3

4535 TLL

!l"‘

= L = LINESR RATIO OVER SUBINTERUAL

rm 3= LUIREAR RATLO OQUER TNTERUAL,
Sha—dd Lil MONITOR MODE SELECTOR

= 0= NORMAL OPFERASTION
1o~ MONITOR FROGRESS. OF RECTNGT

R

=

IRy BRGTTNG.
ETaMDaRD 6 GLELT 10,4 MUITRUT,
3Y SFACTNG
TaNDaRD & DLEIT ELL.4 DUTRLUT.
= 2 = §F NIGIT MINIMM & A SRl T
FOFORMAT OUTFUT .

TN

N

NG

THAT

RUCTTON OF

FILE 2 ..h-iT'(-n ENCH TIME & r‘( Gk R DATa

FOINTE L2 WRITTEN TO THE
FRINT QUT THE TOTAL Nl..h“.}:"f:'.ﬁ'

ON SCERATCH Mk THE LOWER AMD

CR&ETLH FITLE
OF FOTNTS

XA

L

...N):RL-)Y LIMITS QF TWE RPaGE (ThHIG OFTION
M@y BE USED I ORER TR OHONTTOR VHE
EXECUTION SFEED OF LONG RUNMING J0RS),

2-N 1-11 Il HIMIMUM MaT OR Zé
12-22 Itl MAXIMUM MAT DR I

e TO 100 MAT QR ZA RANGES MaY TJ‘:

ONE RAMNGE FER CakD, THE LI&T r

BY A Blani CHED.  IF THE THE

ANY REQUEST IS LESS THAM THE LOWER

BFECIFTED .,
MNATER
TT O
LIMIT THE

UPPFER LIMIT WILL BE SET EOUAL TH THE LOWER

LIMIT. IF THE FIRST REQAUEST CARD

IS RLANK T 'T

MTLL TERMIMNATE THE REQUEST LIST aND DSUSE ¢

TATA TU BE RETRIVED (SEE EXAMPLE
LIST QF REQUESTS.
YRy =1L Ell. 4 EMNERGY FOR FILE 2 FRRDH LAwW
12-22 ZL1.4 ERROR FOR FILE 2 ERKOR LAW
VaryY 1-11 Eii.4 EMERGY FOR FILE 2 + T EREOR 1AW
1222 Ell.4 ERRQR FOR FILE 2 + 3 ERROR Lol

1 FLLE 2 gR FELE ”‘3 ERROR LAl MaY BE ENERGY ITNINE
(DEFINED BY A GINGLE FRROR? OR ENERGY DEFENUFMT

INEIT X,

BIEE

DOMMENTSR

RELOW

YENTHINT
TINMED RY

WO THQ
CO37F&HG
BELO3E

:’.J\J."'f‘l !

‘l-f' 03% 30
REZCOH3320
SR
RECOHIVLO
RETO.3
R A
REDDEY
RECOIPEG

RECQOIPAO
rrrr‘orsom
RECHIPIC

ARECOZPPO
RECOAGGE

RELOAQL O
PELCA20
RECOAGEG
FECOAD 40
RECOANS G

LLRECOAD&Q
RECC 4( a0
FECOGOSG
FJ:.CC“-.\.";”'\."
RECQALOO

T RECOatLo

RECOAL20
FECQ4130
RECDO41L 40
RECOALEG




FOR
TO DEF LM

FATREY .
BE USED

Vi) 230 BERNERDGY . ERPROR
INTERFOLGTTON WILL

.H O5E AT WHICH LT I8 TAMARATED. IM all |
ERMINATED BY A DLANK CafRlo, IF DMLY OME &

AW WILL GE
SR LR

AW THE
NFOMORE TN Ch‘"‘r

ONE
(LR

U('.-.N FOR
ML ENL

!
. a‘ ERGY QERFEMNIENT (NOTE, TH INE CRTIEMT FaRM gy
H-é-v‘-‘ THE EQUIVALENT SNERGY DEFZNDIENT FORMY . FOR
THPERDENT CRROR LAY abl, ZNERGIES MUsT BE

DROER . FOR DCONVERGENCE OF THE FILE 2 {

F-"H_' 2 ERROR LAW ERERORE MUST BE FOSIT!

~ {,'-z: }— 7.2:

3 NOT

FOSYITIVE LT Wilh BE SET EQual. TO THE H L)!—‘.T ." fJ'\' MLIRR
CLO0L . CORRESPONGING TO 4.1 PER-CENT? FULLE T OEREDR OIS
FOSLTIVE LT WILL BE 3 ET TOUAL TO ZERO, IMOICATIMG MO THINNTMG

U

COMMEINET FT 2% COMTRIBUTION

DF THE
EITHER ERROR Lav 19 BLeNs (T HICL 1
ERROR WILL BE TREATED AS ENERGY INDFE
DETION CCURRENTLY, O, 1 FER-CENT FOR FILLE
(SEE EXAMPLE INPUT 43, -

3| fi'[’.’!;" i
T Tl
R FTLE

TLAT
EIRM Ml
.'\:\3'.‘:' LN

‘qj:r. M 1
’7

EXaEFLE TNPUT N0, L

SONGITUZR

CINEIDER

AL URGNTIUM TSQTOFES AND TH-R32.

‘.JHJ.E.,H ARE LARGER THAN L o058 BARNS IN ABSCLUTE WAl ‘H—:
CEb LCULATION MONE WITH EXACT TREATMENT OF TIETANT =

CTHE ONLLY RECOMMENDED CHOTICE FOR THIS OPTIONY . FOR FILE
BETWEEN O aNk 100 ZV USE .1 PER-CENT ACCURACY .. BETWEEN 100G
AT L KEY VaRY ACCURACY FROM 0.1 TO L SER--CENT. AROVE 1 KEWY

PER-CENT ACCURALY . IM COMBINING FILE 2 AMI 3 THIN QUTERUT TN
FER-CENT ACCURACSY AT oLl ENERGIES.-
THE FOLLOWEING ELEVEN INPUT CARDE aRE REQUIREL.

L 1 .00000~08 - Q o Q

FEOOG PRAPP? .
FOEIZ CUPPER LIHIT a7 OMaTYICAIY S8T T

. CEND REQUEST LIZT)
1.000G0-03
1,00006~03
1. 0000002
10000003

G OOGCOH+ O
L+ GOOGO+02
15 00QQ0+03

14 GOORO+09

FILE 2 ERROR Lawh

-

{EMD

1.00G00~ 3

CEND FILE 243 SRROR LAWY

EX&MPLE IMFUT NG, 2

ALl DERANTUM ‘SGTCI"'ES ANED TH-232.
WHICH ARE LARGER THAN 1,0E-2 BARMNS IN aESOLUTE LVaLUE, USE
CALCULATION MODE WITH EXACT TREATMENT OF DISTANT RESOMNANLIES .
UTHE. ORLY RECOMMENDED CHOICE FOR THIS OFTIONY. FDR FILE 2
AND FILE 243 USE 0.1 PER-CENT &CCURACY, SINCE 2.1 PER-CENT
I3 THE STANDARD OFTION FOR FILE 2 THE FIRST CARD OF THE FILE
ERROR LaW MAY BE BLAMK, BUT SINGCE 0.1 SER-CENT IS NOT THE

LONETOER

STAHNDART OFTION FOR FILE 2+3 1T WUST RBE SIVEM IN THE INFUT.

THE FOLLOWING SGEVEN IN.F'UT CARDE aRE REQUIRED.
i 1l 00000-08 [+ ) La) o]

.. Sabl 3N it
 AMERSER D

]

5
L

FEGE

T
JESL NI

30

GE 1L

Gt

CONSETER (JROSS SFECT

RN
PORIA

LONS

2

T

'J'. yTatel

T YAl
FECHAZIG
FECO4.540
RECD43T0
RELOAZSG
ECO4T 70

eSS "~‘L(‘* THNG RECOA3SEO

FECO435390)
RECOAGDG
FECOA41LO
REC G432
FECO4 4350
R T T TAN
FREDOAMG)
RECOAAED
RECSHAAT S
FELCAGEO
C:"\.q.'l\‘_;,\ﬁ
RECCQABHT
RECQAZLG
hFPﬁ4b’ﬁ
AECOAS3E0
F.:l:_i:t,'4'-x-+~J
RECOQEEG T
RECQ4540
RECOA5 7
RECOASHO
RECOAEPO)
RECQASOCO
FECO4S10
RECO4AAZO
RIZCOA6 50

TRECO4640

RECOAE50)
RECGA&SED
RECOA6 TG
RECO4530
RECO46P0
RECOA 700G
RECO47LO
RECOAT20
RECQ4730

RECO4740
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an

RECONSTRUCT AlLL. BaTa, FOR
AZICURACY GND FOR FILE 2«3 00 NOT

THE FOLLOWING FLYE INPUT CARDS aRE R

G 0.0 v
CETRIEVE Akl DaTa,
1.60000~ 3
CEND FILE 2 ERROR Lald) I
(L PER-CENT ERROR, RO FTILE O LA I CC")-‘ PEG
) i i-f‘n-"la‘*\‘

WECDS
FESOAT A0

RECONBTRUCT ALl DATAS USING THE STaHNDARED PTION FOR FILE RECCH? 70
RECONSTRUCT LN (DURREMTLY Q.1 PER-CENT)} &Ml 781 MOT THIN THE F f C-..'ﬂ""f A0
COMBINED FILE 2 + 2 CROGE SECTIONES. IM THIS CASE IT I35 ADLEQUATE
TOOIMFUT & SET IF ,.’”1:"11-'( ETELY BLANE TNPLIT CORDG WHITH WILL THUGKE  BIEDOSOUN
Alb. OF THE STaNDeRD OPTIOMNS. F:FF‘C*‘I("“‘

EXaMPLE THNPUT NO. 4

’x" "UEB ~'L .[N]U.L,(HL".' JN QY 'f'l'l INTITOATE
WHIERE THE CARD I8. THE® ACTUAL TWPUT Cosn COMEBLETIELY BLARNK

0 G.0
(RETRIEVE ALL DATE,
(5.1 ERROR, EROD FILE
(0.0 ERROR, END FILE

RECOSLOG
RECOEL 1Y

s MACHINE LEPENIENT CODTMGE weswnex 4 : RECOSL

' ' RECOSL30
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TP COMPUTIER COMEARTIRT
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wRMGE ZITE INCEE K
L DMVENS TED SOMPUTER DEPED "'T“- R ‘ I
AFEW, MORE COMPATIME [0 iIMIT
MALUDED STANDART ALL.OWARLE TRROR

(CURRENTLY Q0.1 FPER-CENTY.,
WIMRESOLVED RESDIMANCE, REGION COELET,
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AUTHORS MESSAGE

CRIBED ARBOVE IE€ THE LATEST PURMISHETD IOCUHENTATION
HOWEWVER, THE COMMENTS BELOW SHOULD =
THE LATEST DOCUMENTATION INCLUDING AlLL RECENT IMPROUVEMENTS,
READ all, OF THESE COMMENTE RBEFORE IMPLEMENMTATION, PARTICULARLY
THE Lﬁi‘ii‘"'NTs CONCERMING MACHINE DEFENDENT COOING.

THE REFORT TES
FOR THES PRIJGRAM .

WE ARE ATTEMPTIMG TO DEVELDR & SET OF
THAT CaN EASILY GE IMPLEMENTED OM aMY (OMNE
DF & WINE VARIETY OF COMPUTERS. IN QRIER TO ASSIST IM THIS
LT LQULED BE ARPECTATED IF YOU NUL.....I" NOTIFY THE AUTHOR DF ANy
COMPILER DIAGHNOSTTOS: OPFERATING FRUBLEME OR SUGEESTIONMS
THFROVE THIS PROGRAM. HOPEFULLY, IM THIS WAY FUTURE UVERSTONMS OF
THIES FROGRAM WILL BE COMPLETELY COMPATIBLE S0R USE OMN YR
COMPUTER

AT THE PRESENT TIME
THOEFENDENT PROGRAMS

FURFOSE

THIZ F—'h[.thF‘lN IS DEZLON
CROSS SECTIONG. EACH E
FROM THE ENBF’/H‘- r‘u:xr.nrw,
AND CUTFUT T THE EMNIF/E

"""! TS DOPFLER RECASDEM NEUTRON TNDUTED

SECTIONG (FTLE 3>
HROATEMET

I8 READ
THIMNET

TIOWN OF CROBE
THE DT I=
FORMAT .

LTS L AN N

TN THE FOLLOWING DISCUSSION FOR SI LOLTY THE ENMDFAB TERMINOLOGY

=
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STEO0240
SIGOULSw
BSIGHH2AG
QLG
SIGOOIRG
BSTINGOIAND

SLIGODAG:
SIHOOI L
SILGOO3RR
SLECOOIRO
SIGGO340
STEOOREO
SIGOO3AO
STGOIT0
SLEMOREG
STGOORR0

COMSTREREDS IGOOA G
FLEASES

IGROG4T G
STGOUaRn
SIBOCAED
2IG00440

COMPUTERSIGOGAS0

SLEOO K&

FROJECTSIGOOA v

BIOGARG

N HOW T STE0GAY0

SIGOOEGN
SIGOOT L
SEGHQERD
STHGOSI
SIBOOT[A0
SLGOOSS0
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SIGROSAG
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e N B TEPE—--W DL B LEED,
TAFE, CARDGS, DTSK OR AMNY OTHER =SEDILNM,

ENDF/B FORMAT -

THIS FROGEaR ORLYC UBED THE SHDF-B S0 GR CARD DMSOE T0RMaT

OFPOSET 7O THE BINARY FORMST Y  aMD Ook HAaNDilE DaeTa [N aniy VEIRBTOM
o UOF0RMAT) -

F THE ENDF/72 FUORMAT (.5, , EMOFB-L, LI, NXL,

1T I8 ASSUMED THAT THE JATe IS5 TORRECTLY COLET TN TRHE N
FORMAT AND N0 FRROR CHECKIMNE & FERFORMED. IN PARTICIH.~Y T
ASSUMEL THAT THE HAT, MF AMD MT ON EaCH CaRT 15 CORRED
NUFBERS (LOLUMNG 74800 ARE LIONDRED ON IMEUT. RUT WILL
CORRECTLY OUTFUT ON ALl CARDE. THE FORMAT OF SECTION M .
AND Al SECTLIONS OF MF=Z MUET BE CORRECT . THE BROGRAM CORL
DTHER SECTION OF DATA AS HOLLERITH &<l &S SL0H X5 ENGENSET
THE: CORRECTHESS OR INCORRECTNIESS OF all OTHER SEOTTONG.

I W01 THIE ACTHSL METINLUM MaY T

FEGE Q003
BLEOGH20

RN

BTG
SLEOGHS
BTEIDAL0
SILGOOAEG

ot

STEOTO0
SR BIGONTLO

T 1Is FLGOG G
s SEGQUEMCE STE00TYEO

FLROOG 740
MT=a%1 SLH00THE
ES ALl SLBOUTSLE
TUE TO SIBOGTTO
BLE7E

SIGLO TR0

Al CRUSH GECTIONS THAT ARE USED BY THIS FROGRaM MUST BE TARULATEDSTGOMELO

AND LINESRLY INTERFPOLABLE IN ENERESY ANO CROSE SECTIONM (FNDF/R

STGOOBLY

INTERFOLATION 1AW 23, FILE I CROSS SECTIONG MaY RBE MANE L INEARLY 3SIG00RE0

L 17,

INTERPOLABLE BY USING FROGRAM TINEAR (UCHL-E50400 . LOL
FLLE. 2 RESOMANCE PaARAMETERE MayY RE USED TQ RECONSTR

SECTLONS TO DEFTHE LIMEMILY INTERFPOLARBLE CROSE SECTIONS BY

FROGRE&M RECENT (UCRL-50400, VOL. LT, FaRT Ci. TIF THIS PROGRASM

LUNT ENEREGY
RBEFENTENT CROSS SECTIONE aND ADD IN FILE 3 BACKGROUND CROSS

FoRT A2 SIGOOEB.IG

SIG00B40
SLTRO0EHN0
USING  STIGO0EGL
BLGOOY7O

FINDS THAT THE FILE F CROSE SECTIONE ARE NOT LTINEARLY INTERFOLARLESIGQOHHO

THEIS FROGRAM WILL TERMINATE EXECUTION.

UNRESOLVED RESONANCE REGIGM

SIBOOBYC
SIGEO0RCO
STEOCRLE
SIGOCRI0

N THE WNRESOLVED RESONANCE RESION IT IS5 NOT POSRIRE T EXACTLY SIGHIPEC

DN INE THE ENERGY. DEPENDENCE OF THE CROSS BECTLIONG. THE AUERMGGE
WIUTHS AaNMD SPACINGS SIVEN IM ENDF/R aRE ONLY AUERUATE T DEFINE

oy ne

AMERAGE YalUJES - OF THE CRNSE SECTIONE. THEREFORE AlL DR
IN THE EMFE /7R FORMAT FOR THE UNRESULVED REEION &RE SESLL
Uil RS WHICH CANMIT BE DOFFPLER BRAQDEMED USTANG THE SIEmMal

£

BTGOGR 40
SIGOOTSG
SECTIOMSSTROORP GG
AUERGEE STGOURT0

METHQD 5IGOCFHG

(WHICH REQUIRES TABULATED, LIMEARLY INTERFOLAWLE . ENERGY OEFENIENTSIGOOPWO

CROSES SECTIONSG.

THEREFORE ,

CLRY ALl T ABULATER POINTS WITHIN THE UNRESULVED FESONANCE REGTOM

“WILL, BE CIWETED, WITHOQUT MODIFICATION OR BROADEMIMG . ADDPTI
THIS CINVENTION WILL All0W SUBSEQUENT FROGRAMS TO FROFERLY

SLGHLOLO
SIGALSLG
SIHOLGZO
BLGO1OHEG
N OF STGOLGAD
DEFINE SIGOL1080

BELF=-SHIELLDED, DOFPPLER BROADENED. CROSS SECTIOMS TN THE UNRESULVED 3IG0LO060

RESONAGNCE REGION,

(27 CROSE SECTIONG WILL BE EXTEMDED A% 1/Y AROUE THE UPRER
LIMET OF THE RESQLVERD RESOHNANCE REGLON AND RELOW THE LDWER
LIMIT OF THE CONTIMUUUM REGION (I.E. INTO THE UNRESOLUED
RESOMANCE REUTON) . THIG CONVENTION WILL GUARANTER A SMOOTH

BEHAVIOR CLOSE V0O THE UNRESOLVED RESOMANCE REGIDN ROUNDARTIES.

QUTFUT FORMAT

o o 0000 o0 o et Sap e g et 000 Svem ov

.

IN THIS VERSINN OF SI6MAL &bl FILE I ENMERCIES WL, B QUTPUT IM

SIGOLOTO
ENERGY SIGOL1O80
EMEFIY SIGOLOMO
BIGOLLOD
"SIGOLLLG
SIGOLLR0
SIGOLL30
SIGOL LA
SIGOLLSO
SIGLLLAG

FO{INBSTEADR OF E) FORMAT IN ORDER TO ALLGH ENERGIES TN RE WRITTEN SI601170

WITH UP VO 8 DIGITS OF ACCURACY . IN PREVICUS VERSIDNS THIS

WAS AN SIGO11a3¢

QUTFUT OFTLON. HOWEVER USE OF THIS OFYION TO COMPARE THE RESULTS SIGOLLYG

OF ENERGIES WRYITTEM IN THE NORMaL ENDF/B CONVENTION OF 4 I

Iaxrs SIGCL20O
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FROGRAM SLEMAL

VERSBIOM 73~1 (MARCH 197I:

VERSION Pa-1 (WERRUARY LPT7&2

VERSION Th-2 (DOTIORER 19763

0N ET-1 CUANURY 1PTT

VERSIQM To-L (JUlY 19783 .

VERSLION ¢9-1 (UL 1279 CDC-T500 aadld CRAY-1

VERSIN BO—L (MaT 1920 TEM, CDC &MD CAAY VER

VERSION 80-~2 (IECEMBER L9802

UERSION S81-1 (FaRCH 1921) HOUBRLE PRECISIGN IRM VERSTIM

VERSION H1-2 (AUGUET 1981 IMPY : SEEED SND SYTARTLTTY

VERSTION 82-5L CJANUARY 1982 IMPROy FUTER COMES

VERSTON @3- CAANUARY  LP25 ) wMador IGN. ]

wEAGE 8 TNCREASET - I0A,

HREL LM INa TED  COMPUTER DRSS LIRS .
w#HEW, MORE COMPATINLE TA0 INMIT NUMEER .
MADDED STANDARD ALLOWARLE ERROR QFTTONM

* {CURRENTLY 0.1 PER-CENTY,
KUMRESOLLVED RESIIMANCE REGION COPIET.
w1/ EXTENSLOMN OF CROSS SECTTINMG

QUYSIDE OF TAMILATED ENERSY RAMNGE adM
INTD UNRESOLUET ENERGY RANGE,

Sa Ny

RICA .
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THE REFORT LESCRIRED AROVE T8 THE LATEST PURLISHED NOCLMENTATION
FOR THIS PROGRAN . HOWEVER, THE COMMENTS BELOW SHOLLD =i (
THE LATEST DOCUMENTATION INCLUDING ALl RECENT THFROUEMEN
REALD Slh. OF THESE COMMEMTS BEFORE IMPLEMEMTATION. FARTIDULARLY
THE COMMENTS CONCERMING MACHINE DEFENDENT CONING.
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AT THE PRESENT TIME WE ARE ATTEMPTINMG TO DEVELD® o SET OF ODOMPUTERSIGOOAY:

INOEFENDENT PROGRAME THAT CAN SASILY BGE IMPLEMENTED OM aMY OME
DR /A WINE VARIETY OF COMPUTERS,
LT LUl BE ECTATED TF YOU WOULD NOTIFY THE AUTHDE OF ANY
COMFILER DIAGHOSTICS:; OPERATING FROBLEME OR SUGGESTIONS ON HOW TD
IMFROVE THLS PROGRAM. ROPEFULLY, IM THIS WAY FUTWURE LVERSTONS F
THIS FROGRAM WILL. PE COMPLETELY COMNFATIBLE FOF USE ON rOUR
COMPUTER »

FURFOSE

THIS FROGRA&M TS5 DESIGNEDR TO DORPLER BROATEM MEUTRON TNTIDET
CROGE SECTIONSG. EACH CECTION OF DROSE SECTIONS (FILE ) 15 READ
FROM THE ENDF/B FORPAT., THE DATA I UOFFLUER BROATENET, THEIMNET
AND OUTPUT T THE ENIF /B FORMAT.

TN THE FOLLOWING DISCUSSTION FOR SIMPLICITY THE FNIF/AR TERMIMOLOGY

SLGOO A&

IN ORDER TOQ aBRTET IM THIS PROJECTSIGOOAT.

ENARTAIEI L=
SIGQOA7
STLODEOO
SIGOQSL
STEN0E
SLEOOEZ
SIGOOGAG
SIGOGESC
BLEOONEe:
SLGOG
SIGOOE
SLEOOE
BTGOOAGG
SIHOUS L

i
{
1
0




GIOOOG00

L}

DGO0OOOO0OGOa000c0

OGO

'}

9]

o0

RS RS

v

YRR

']
HH

OO ac

5

03¢

OoODCo00Go000O00

REACTION INDEX ‘ SIGBO LS

Fa3iE OO03

TO THE 8 QLGYIT OUTRUT FROM THIEZ PROGRSM METRATED THaAYT FATLURE S1G0L20 0
TO USE THE 8 0O QUTERUT San LLEaD TO Lay TORS TN THE DeTa SULBOL
SUST CUE 10 TRANSLATION OF THE ENERSIES 70 THE ENDF/RFORMAT . [T
. STGOL24C

SEIGOL I

BI6G ¥

i

CONTENTS OF OUTPUT

ENTIRE EVALUATIONG ARE QUTFUT, ~OT JUST THE BROSTEMET FTLE X SLGOL
CROSS SECTLONS, E.0. ANGULAR AND ENERGY DISTRITIITIONG AR ALSD HILGOLIE
SIGOL2

IMCLUTEX,

STEOL30
BIGO1LALS
2 [LIEGOLILD
THE FACT THAT THTS FROGRAM HaS OPTRATED BN YHE 04Ta T3 MICUMENTED SIGGLA30G
BY THE ALDITION OF THRES COMMENTS CakDE o7 THE ZEND O0F E4H GLEOLI4A0
HOLLERITH SECTLON I THE FORM . SRGO LIS
STEOL 3

¥ I AWt e He W 43K PROTGRAM ST0MAL (BTl @WIs b i dhih M b 3650 2ok BLGOLIY

DaTa BORFLUER BROADENED TO 300.0 FELUGINM AND SLEOT .38
DETA THINNEL TO WITHIN aN ACCURACY JF Q.1 PRERE-CENT SIHOL3IYG
SIGO1LACH

GOCUMENTAT 10N

THE ORIER OF ALl SIﬁILAR‘COﬁHENTS CFROM LIMEAR,; RECENT AMD GROUEY ) STECL410

BIEORMED OM STEO L1420
SIGO1C
SIGOL A
HESE COMMENT CARDS ARE (OMLY ADDED 1D EMISTING MOLLERITH SECTIONS.STGOLASC
B,

REFRESENTS A UIMPLETE HISTORY OF ALL OFERATIONS P
THE LATA.

.
I THIE PROGRAM WILL NOT CREATE & HOLLERITH SEUTION. THE FORMATSIGOL46O
OF THE HOLLERITH SECTION IM ENDF/B-4 UIFFERS FROM THE THaT OF SLBOLATL
EARLIER WERSIONG IF ENIF/R. BY READTNG AN EXTSTING MF=1, MT=451  5T00LIBC
IT IS PGSSIKLE FOR THIS PROGRAM TO DETERMIME WHICH VERSION OF SIBOT 40
THE ENLF /B FURMAT THE DATA IS IN, WITHOUT HAVING & SECTION OF SIHOLECH
ME=1, MT=451 PRESENT IT IS IMPOSSIBLE FOR THIS PROGRAM T SIGOLS1G
DETERMINE WHLCH VERSION OF THE SMIF/B FORMAT THE DATA IS IN, AND SIGOL%H20
AS BUCH (T IS ((MPOSSIMLE FOR THE PROGRAM TD DETERMINE WHAT FORMAT SIGOLS30O
SHOULD BE USED TO CREATE A HOLLERITH SECTIOM, SIBOLEAC
o SIBOLSHO

SIGO1E
THIS FROGRaAM TOES NOT USE THE REACTION INUEX WHICH I8 GITUVEM ITM SIGOLEEN;
SECTION MF=1, MT=451 OF ENCH EValLU&aTION. . . SIGOLERG
- . . FTC01L&00

THIS FRUOGRAM NOES HOT UFTMTE THE REACTION IMIEX IN MF={, MT=4%l, SIGOL6eL1
THIS CONVENTION Has BEEN ADORTED BECAUSE MOST SERS TN NOT SIGOL&20
REQUIRE A CORRECT REACTION INDEX FOR THEIR AFPLICATIONS AND IT WASSIGOLS30
NOT CONSILERED WORTHWHILE TC IRNCLUDE THE GCGUERMEAD OF CINSTRUCTIMG STG01440
A CORRECT REACTION INDEX TN THIS FROGRAM. HOWEVRR . IF YOU REQUIRE SIOQLSSG
A REACTTION INDEX FOR YOUR AFPPLICATIONS, AFTER RUMNING THIS FROGRAMS TGO Laso
YO MAY USE PRODRAM JBICTION TQ CREATE a CORRECT REACTION INDEX. SLEOLS 7
S5IG01&80¢

SECTION SL7E ' . . SIGO1LE69G
) . STGOL7oGC

SINCE THIS PROGRAM UERS A LLOGICAL FAGING SYBTEM THERE - IH5 NO LIMIT SIGOL7io
TO THE NUMEER OF POINTS IN aNY SECTION, =.06-., THE TOTAL CROES SIGOLY20
SECTION MaY BE REPRESENTEDR RBY 206,000 LaTa FOINTS. . SINOLYIC
SIGOL74C

SELECTION OF DaTA ’ SIGOLVSG
t SIGALTHO

THE FROGRAM SELECTE MATERIALE TO BE BROAUDEMED RASET FrTHER ON SIGO1L Y
M&T (ENUF/B MAT N, ) OFR 78, THE SROGRAM ALLOWS UF T 100 MAT QR SEGO1L YA
2 RANGES T RE SPEQTFIET. THE SROBRAM WILL ASSUME TH&T THE SIHGL 7Y




FeBE S04

ENDF B TR TG I BITHER MAT OR Za ORDER, WHICHEWTR DTRITERDS IS BIHOL G

LSED TO SELECT MATERIM.S, AMND WILL TERMINMATE WHEN A MAT OR 75N
I3 FOUND THAT IS ARNVE THE RecdBE OF Al REQUESTS . SREOLEE
BIBOLE.A0

ERERGY ORI OF 8ROADEMED TnTe BIGOLEAG

— [LEOLESG

C BROADENED CROES RECTTONG I3 DL Lutds
: DaTA IS LIMEAR-LTNESR ERARTON .
INTERPOLARBLE . a8 SUCH THE ZMNERGY IR FOR THE BROATHENMET TeT e BTHOLIBG
MY NUOT BE THE Sanfl A8 THE ENERGY GRID SOR THE ORTGIMAL SEGC! i
UNBROSBUVIERNED AT, SENERALLY AFTER HROADEMITME [HERE WILL BE (
FEWER DATa POINTS IN THE RESONAGMCE QEGIOMN. BT AT L0 ENERGY
THERE #dY BE HUORE POINTE, DUE TO THE 19 QW ENERGY FFFEC
CREATED RY DOPPLER DROADEMIMG.

D ENERGY GRIND FOR THIZ DopELE
SELECTEI T INGURE THaAT THE DRGCaA

SLE51240

EFFECTIVE TEREMERATURE INCREASE BEGG LR

- STGEOLPEO
TF THE ORIGINAL TATS IS NOT AT ZERD KELUVIN THE PROGRAM WILL SLEGLPTO
BROAUEN THE DATA BY THE EFFECTIVE TEMPERATURE DIFFENCE TO THE HIGOLYRG
SINSL TEMPERATURE . IF THE DATa IS ALREADY AT A TEMEERATURE THAT SIGOLPPO
i3 HIGHER THaN THE FTINAL TEMFERATURE LOOFFLER RROATEMING T3 BTG
M TURGLLY NOT FERFORMED &ND THE TEMPERATURE IM THE SECTION IS LEFTSIHO20LY
AT ITS ORIGINAL, UALUE. . FT30220
, 4 ‘ : STEO20H0

MUL TTFLE FINAL TEMFERATURES STGO2040
- 3 IBO2OS50
THE PRESENT VERSIOM OMLY DHCRSLER HECADENMS T0 ONE FINAL TEMPERATURESTGOZ0O
(IF THERE 16 SUFFTOIENT INTEREST EXPRESSEL BY USERS FUVURE SIGCAN T
VERSION MAY BROADEN TO MULTIPLE TEMPERATURES, PLEAGE ENRCTH TS IE )
COMTACT THE AUTHOR IF YOU ARE INTERESTED IM A MULTIFLE SLEORGPO
TEMFERATURE FTLOND . T ORIGORLON
) SIGORLLO

FRIOGRAM OFERATION . ‘ 3IGO2120
- : : ' : SIGOR2130
FACH SECTION QF FILE 3 DATA IS CONSIDERET SEFERATELY. THE DaTaH STGO2LA40
I8 REASD AND ROPPLER BROATDENED A FPAGE AT A TIME (ONE FaBE IS BIGHLE0
2004 UATA POLINTS) , LIF TO THREE RAGES OF DNTA MAY &E IN THE CURE FLB02160
AT ANY GTVEN TIMI, THE FAGSE BEING BROACENED . THE PAGE BELOWN IT STOIL 70
IN ENERGY AND THE PAGE ABOVE IT IN SHEMGEY ., AFTER A& FAGE HAG REEM  SIGODLHO
BROSDENEN LT I8 THIMMED, IF THE ENTIRE SECTION COMTATNS OMLY SIBO21LP0
ONE FAGE OR LESS, IT WILL STILL BE CORE RESIDENT AND WTLL BF SIGOR00
WRITTEM BIRECTLY FROM CORE TO THE QUTEUT TAPE, IF THE BROADENED, SIGORRLIC
THINNED SECTION IS5 LARGER THAN & FaGE, AFTER A PAGE HAS BEE SLGYRR20
BROAUENET AND THINMED IT IS WRITTEN TD A SCRATOH FILE. AFTER THE 31602230
ENTIRE SECTION HAS BEEN RROADEMED AND THIMMED FHE TATS IS REAN STIHOR2 4
FROM SCRATCH TO DORE, OMNE PAGE AT A TIME, THE OUTRUT 10 THE QUTEUTSIGORRHG
TAFE . . SIGO2260
SIGORRTO

ALLOWAELE ERROR : ; STHORINRO
SIBCIRPO
AFTER NOFFLER BROADEMING THE CROSS SECTION IM THE RESONANCE REGIONSIGO2Z00
Wikl BENERALLY BE MUCH SMODTHER THAN THE UNBROADENED NATA ANkt CaN SICO0R3L0
BE AREPRESENTED TN THE SAMNE ACCURACY BY o SMALLER NUMEER 0OF ENERGY STGOERO
POINTG ., THEREFORE aFTER DOFPLER BROADENING THE DATA CAN BE THINNELSTHOLREXG
WITH ESSEMTIALLY NI LOSE OF INFORMATION. SIGORA40
SIGORIS0

THE ALLOWABLE ERROR MAY BE INERGY IMDEFPENDENT (CONSTAMT) DR ENERGYSIGSO2Z40
DEFENDENT, THE ALLOWABLE ERFOR IS DESCRIRED RY & TARUILATED SIGG2I70
SUNCTION OF UP T 20 (ENERGY,.STRROR: FALRS ANI L IMEAR INTERFOILATIONSIGORISN
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INCHE ENES

N PSER ENEF

BETWEEN TARM.aVED FOINTE.
ERROR WL 7 CONSIDERED COMETANT
WITH THIS K ¥OOEPEMIENT ERROR TNE Ay f
Y GIUEN AFFLLICATION BY USTHG A SMaAlL
DF INTEREST ANIL A LESS STRIMNGENT ERRDR

R

INFUT FILES

UNIT  (ESCRIPTION

o

5 INPUT CARUS (BOD ~ §C CHARACTERS,RECORD:
O ORIGINOL ENDF/B DNTA (ECD - 80 CHARACTERSHECTET

1o

DUTEUT FILES

LDESCRTFTION
& QUTFUT REFORT CBCD -
11 FINAL ENLDF/ZB IavTa (ROCD ~ 30 CHARMGCT!

UNIT

L0 CHARGCTERS RECORT
SRECORT

BLRATCH FILES

URLT [DESCRIFTLION

e e i o g

b

IMNFUT CARDS

B e e

Carb  CLS, DESCRIFPTION

SELECTION CRITERLA {Q=MAT, L1=IM:

MO OLLONGER USED A aN IMPUT OPTION

MEANTNG OF THIE PARGMETER WaS. .. ...

MIMIMM ZMNERGY EPACING SELECTOR .

= 0 o= & BIGIT MINIMUN SNERGY SPACING CaALCLH ATIONS.

) STAMDARED & DIGLT ELi.a QUTRUT,

@ o= G NIGIT MIMIMUK SHERGY SPACING CALTUILATIONS.
STANDARD & DIGLIT E1L.4 DUTRLT.

= @ - 3 DTGIT MINIMUM ENERGY SFACING CALCULATIONG,
YARIABLE € DIGIT F FORMST QUTPUT.

EXFERIENCE HAS DEMOMNSTRATED THAT FAIlLURE TO LSE 2

FOR THIS OFTION CAN RESULT IN SIGNIFICANT FRRORS

IN THEZ FINML. DATA. THEREFORE IMTERMALLY THIS GFTIOM

18 alMaYye SET TO 2.

KELUVIN TEMPERATURE

LOWER HaT OR Za LIWLIT

URFER MaT OR Za LIMIT

U TO 100 MAT OR Za RANBES MAY BE SPECIFIED. ONK

RANGE FPER CARI. THE LIEY OF RANGES 18 TERMINATEDR &Y

A BLANK CARD, IF THE UFPER LIMIT I8 LESS THAN THE

LOMER LIMIT THE UPPER LIMIT WILL ®E SET EQUAL TQ THE

LOWER LIMIT. IF THE YIRST REQUEST CARD 1S5S BLANK IT

VIl TERMINATE THE LIST OF REQUESTS ANl CAaUSE oL,

TéaTa TO BE RETRIEVED (SEE EXAMPIE INFUTY .,

ENERGY FOR ERROR Lok

ERROR FOR ERROR LAl

THE ACCEFTABLE LINEARIZING ZRROR CaN BE GIVENM AS AN

ENERGY DEFENDEMT FUNCTION SPECIFIED RY U TO 20

L i-11

e I3
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THET FRREMET
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YisRY  1-11

iy
1222

CLRENERDY, ERRORY FAIRE &b LIMEAR INTERPOLATION
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TOBULATE FOINTDS. ENERGIES oUSy &8 T

Lo
" THE ERFOR Law I8 TERM &Y A msﬂww
2 FIRAT SRFOF LA CART IS BLAans 7T WTL
B FIREOR LA AMD THE SRR WILL BE  TRE
c- TRDEFENDENT , S0idal 70 ZERO - WHIo 1wn1r41
o TERUATEMED TEaTA SHOULD MIT 8 THTMNED,
o EXAFFLE  THPUT MO. 1
o AN ALL. LRANTUN TEOTORSE anbD THOERILM-2Z2 TO ORO0 KELUTM,
[ TOOL00 YW OTHIN OUTFUT TATe TO 0.1 | xfﬂUPGC”. R : :
o LOREV VARY THE SRROR BETWEEN O.1 LOREY
o DL FER-CENT ADCURSCY s CALCULAT IOM NI LM
i3 ; VSY GRACTNG FOR CALCULATIONG, &b 3 TEUT
£ FRME T ONOTE THAT THIS I3 MO LONGER &0 DUMMERMTS
c SEOVES o ’
o THE FOLLOWING NINE CaRDS aRE REQUIRED
c
o i O E.00000+ 2
c Ehelelely) PRYPP
o RREDR CLIRERER LLIMET wle AUTOMATTOALLY RE DEFINETD
C CBLAMK CARD IMDICATES END DF FEMEST LIST
D 0,00000+ & 1., 00000-(3F )
oo1.00000+ 2 1. 0000003
2 1.006G00+ 3 1,00000-072
1, 20000+ P 1 .00000-02

CRLAMNK CaRly ITNRICATES SEMp- OF SRR LW

EASMFLE TNFUT NGO, 2

NRURU Y

(AT RN
CIEYING

BROAGEN ALL. DATA TO 300 RELUTH &R0 D)
b, OF THE STaNGGRT OFTIOM MaY SE INMUOK

IR RV R Y RO Ry
JRTTISH

z THE KELWIM TEMPERATURE OM THE FIR3IT CarD. ald. FTELDS oY oL
o BEOLEFT RSN, 3

,l"
l.—-
ol
o

THE FOLLOWING THREE. SARDS ARE RE

IR SRRV T)

0000* 2 MAaT RETRIEVAL . 2 0DINTT. 206 KELUTNY
!ﬂFTPI JE oALL DAaTa, TEERMINATE REGUEST LTST)
L8, ﬁlLOUﬁBL- ERROR, TERMIMATE FRODR LAWY
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FLGEO3T410
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THE GNLY MACHTNE DEPENMDENT CODING IN THIS FROGEMM

3O0GOOOG0GO

™

= CONMECTION WITH THE USE OF DOURLE PRECISION OM HHQH IR MG .
™ COMPUTERS (E.G. TRM 32 BITE/WORD COMPUTERS) . &% DISTRIBUTED ™IS T.~“3440

FROGRAM WILL FERFORM DOUBLE FRECISION ARITHMETIC ANG NEED NOT SE  SIG03450
MODIFIED FOR USE ON MY COMPUTER. BIGOZAG0
. BIGOIATO
IF YOU WISH TO OPTIMIZE THIS FROGRAM FOR USE AT YOUR INSTALLATION, SIGOBAB0
[F YOU HAVE & LONGER WORT LENGTH COMPUTER (£.3, CDR 40 BITE/AWORD  SIGO3490
COMEUTERSY , YOU MAY ELIMINATE THE DUUBLE SRECTSTON ARITHMETIC. FTHOBHOO
© RIBOIHLO

exdx% AAGUHINE DEPENGEMT COHING sessees . SLEOAEAG

COOIG0060
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Ul-: RSION 80—1 (MAY 12Q0) IEM, ODC AMD CRAY VERSTOM
VERSION Bl-1 (JANUARY 1931) EXTENIION 75 3007 GROUFES

VIS TN,

VERSIDN 812 (MARCH 1221 IMPROVED SPEED

ERSION 813 (AUBUET 1291 ) "‘Ll ILT=IN L/7E WEISHTIMG SRECTiRimM
VERSION 82-1 (JANUARY (292 IMEROVED COMMUTER CORPa T TRDLITY
VERSION 831 (JANUARY 198322 #MAJDR RE-DEIIEM,

#ELIMINATED COMPUTRR DEFENTENT
ANEW, MORE COMFATIBLE T.0 (UNIT .‘ L
WNEW MUL T BN LIRRSRY  BTMARY
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LAWRENCE.

AITHORS MESSAGE

DESCRIRET ABIVE IS THE LATEST FLORLISHED DACUMENTAT IOM
HDWEVER,

THE REFPUORTYT
FOR THIS PROGRAM.
THE L.ATESYT

REALD Al (F THESE COMMENTES BEFORE IMPLEMENTATION,
THE COMMEMNTS CONCERNING MACHINE DEFSNDENT QOUTNG.

FalRTTULARLY

WE ARE ATTEMPTING 70O CEVE!
THAT Cald EABILY B ITMPLEMENTELD OM &MY ONE
OF & WINE VARIETY OF COMPUTERS. IM ORDER 10 AMSETST IM
T WOGULD RE APFECIATED IF YO WOULD NOTIFY THE AUTHOR GF ANY
COMPTLER DIAGNISTICS, OFERATING FROBLEMS GR SUGBESTIOMS ON HQW TO
TMPROVE THIS PROGRAM. HOPEFULLY, IN THIS WAY FUTURE UERSTONS OF
THIS FROGRAM WILL BE COMPLETELY COMEATIBLE FOR USE ON YOUR
COMFUTER » .

AT THE PRESENT TINE
INLEFENTENT PROGRAMS

FURFOSE

THISZ FROGRAM 18 NECIGNED TO CALCULATE ANY COMEINATION 0F

THE FOLLOWENG QUANTITIES FROM LINEARLY INTERPOLARLE TARULATED
TRUSS SECTIONS IN THE ENDF/E FORMAT

(1) UNSHIRLIED GROUF AVERAGED CROSS SECTIOMS
(2 BONDARENKD SELE-SHIELDED GROUF AUVERAGEL CROSS SECTIONS
(Z) MULTI-RAND FARAMETERS

ITY THE ENDF/E TERMINOLOGY~—ENIW AR
TaFE . CHRNG,

IN THE FOLLOWING FOR SIMM.IC
TAFE——~WTIL, RE USEDR. IN FACT THE ACTUAL MELIUM MaY RiE
LDISK CR ANY DTHER METIIUM.

ENDF /B FORMAT

THIS FROGRAM OMNLYC USES THE ENOF/E BCD OR CARD IMAGE FORMAT (A8
OPFOSED TQ THE BINARY FORMATY AND CaN HAMOLE DATA IN AMY UERSION

.

THE COMMENTS BELOW SHOULD BE TONSTDEREDGRL . J
DOCUMENTATION INCLUDING ALl RECENT IMPROVERENTS . FPLEASEGROOD.3I0G

LOF A SET OF COmMPUTERGRO

THIS FRQJECTEROON,

GROMY L5

RO L

BROGOR 70
BROCO2RN

GROOG!
S

[EINIELON;

RICARIS]
GROCOT
BROO

RO

GBROOC
GROICD SO0
GROCOA L
GRG0 AN
GROCO/IO
SROD0 A0
GROOCGHS0G
GROOO-A hu

GROOG4
VAR ‘.J()u‘-\”b
GROGIZSOO
BROGOE
FROOY
GROOK
GREOGOEHO
BROGOESO
BROOGOEAD
GROODDSTO
EHRDQOSEG
GRODGHD
SBROGGAO
BROUO&LO
GROGOS DG




FAGE 0002
BROOGE.5C
GROVOEA0

IT I8 ASSUMED THAT THE DATA IS COREECTLY CODET IM THE ENIIF/B BROGOLS0

FORMAT AND ND ERRDOR CHECKIMG IS FERFORMED. IN PARTICULAR IT I8 GROOO&G

ASSUMET THAT THE HMAT, MF AND MT 0N EACH CARD IS8 CORRECT. SEQUENCE BROOOGEO

NUMBERS (COLUMNG 76-30) ARE ISMNORED OM INFUT, BUT WILL RE DIROGOaIG

CORRECTLY QUTRUT ON ALL CARLDE. THE FORMAT OF SECTIOM MF=1. MT=451 SROCOoPO

ANE AL SECTIANG OF F= I MUST BE CORRECT, THE PFROGRAM COFIES aLl. GRO0GTOC

DF THE ENOF % FORMAT (1.8, ., ENDF/R-I, LIIXI, IV OR Y FOQRMATS.

OTHER SECTION OF TATA AS HOLLERITH AND a8 SUCH 18 INSENSITIVE TO  GROOCTYLO
THE CORRECTNESS DR INCORRECTHESS 0F adld. OTHER SECTIDNG .

Abd. FILE 3 CROSS SECTIONS THAT ARE USED BY THYIS FROGRAM MUST RE
LEINEARLY INTERFOLARLE IN EMERGY ANLD CROSE SECTION (EMIF/R

BROOO P20
GROOO 730
GRODDT 40
BROGOTEHO

INTERFOLATION Lak 23, FILE 2 BACKGROUMD CROSS SECTIOMNG MAY BE MAREGROQOOY L0

van &

-

LINEARLY [(NTERFOLARLE USING PROGRAM LIMZAR CUORL 3000 0L, 17,

GBROGO 776G

FART &) THE RESONANCE CONTRIBUTION MAY BE ACQDED TO THE BACRKEROUNTGEDOU FE20

CRUSE SECTIONG USRING PROGRAM RECENT (UCRL-3S0A00; VOL.. L7, FaRT
IF THIS FROGREM FINDS THAT THE FILE I CROSS SECTIONS AaRE NQOT
LINEARLY (NTERFOLARILE THIE PROGRAM WILL TERMIMATE EXECUTION.

CONTENTS OF QUTPUT

IF ENIWC7B FORATTED QUTRUT I8 REQUEESTED ENTIRE EVALUATIONG ARE
DUTHFWY, HOT JUST THEE MULTI-CROUPED FILE 5 CROSS SECTIONS, .0.
ANGULAR  ANIT ENERGY DISTRIBUTIONS ARE ALBC IMOLUDET,

DOCUMENTATION

By JGROGO PG

GEROCOHGO
GROCCE LG
GROVOKIO
5 )00ES0
GROOGZ4G
GROGUBEO
GRO0CEsV

GR0008 70
GROOCCBC
GRODDE?Q
GROOCOGFOC

THE FAUT THaT THIS PROGRAM HAS OFERATEL ON THE DATA IS DOCUMENTED GROOOLLO
BY THE ALNDITION OF TWQ COMHMENT CaRDS AT THE EMI OF FAlH HOLLERITH (BROCGR20

SECTION IN THE FORM

Fe Ko M Ao e 5 e M I 6 IEIE 5696 360 b M PROGR MM SROUFYE (33-1} W e e U I D X W I NG
DNBHIELDED GROUF ERAGEE UBING 178 SROURS

GRQOOP3IO
BROOGY AT
BEROOGPSO
GROGOPHO
GRODOFTO

THE ORIER OF all STMILAR COMMEMTE (FROM LINEAR, RIECENT AND STIGMAL Y GROOCYPBO

REFRESENTS A COMFLETE HISTORY OF AlLL OFERATIONS PERFORMET OM
THE DATA.

GROGOPHO
BROOC1LOOO
BROOLOLO

THESE COMMENT CARDE ARE OMLY ADDED 10 EMISTING MOLLERITH SECTIONS,GROOLOZG
T.E,, THIS FROGRAM WILL NOT CREATE & HOLLERITH SECTIOM, THE FURMATEROOLO30

OF THE HOLLERITH SECTION IN ENDF/B-U LDIFFERS FROM THE THaT OF
EARLIER VERSIONS OF ENLF/FH. BY READING AN EXISTING MF=1, MT=451L
IT Is POSSIBLE FOR THIZS FPROGRAM TO LETERMINE WHICH UERSION OF
THE ENIF/R FORMAT THE BATA IS IN. WITHOUT HAVING A SECTION OF
MF=1, MV=485L PRESENT IT I8 IMFOSSISLE FOR THIS FROGRSM T0

DETERMINE WHICH VERSION OF THE ENDF/E FORMAT THE DAaTa IS IN, AND
AS SUCH IT 15 LMFOSSIBLE FOR THE FROGRAM TO DETERMINE WHAT FRRMOT

SHOULD BE USED TQ CREATE A HOLLERITH SECTION.

REACTION ITNDEX

THIS FROGRAM DOES MNOT USE THE REACTION IMIWEX WMINH IS GIVEN IN
BECTION MF=1, mT=451 0OF EACH EVALUATION, . -

THIS FROGRAM TOES NOT UPDATE THE REACTIOM INDEX TN HF=1L, MT=451.

THIS CONVENTION HAS ZEEM ADOCPTED BECAUSE MOST USERS I NOT

GROOLGaA
GROCLOSO
GROD1DAD
ERO0LOT7O
GROGLOBO
GROQLOPG
GROOL L OD
GROO1LLO
GROOL120
GROOL 130
BRO01140
BROOT1SG
GRODL LSO
SROOLLYO
GROO1 17O
GROQL L%G

REQUIRE & CORRECT REACTION INDEX FOR THEIR AFPLICATIONMS AND 1T WASGROOILI20O
NOT CONSTLERED WORTHWHILE TO INCLUDE THE QUERHEAD OF CONSTRUCTING GROOL21C
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& CORRECT REACTION INDEX TN THIE PROGRSM. HOWEUER, IFEF YO REQUTRE
A REACTION TNDREX FOR YOUR AFPLICATIONS, oF
VIR MAY USE PROGRAM DICTION TO CREATE A CORRECT REACTION INOEX.

5ECTION SIZE

SINCE THIS PROGRMAM USES A LOGICAL PaBING SYSTEM THERE I8 NO L INIY
TO TRE NUMBER OF FITNTE IN ANY SECTION, E.G., THE TOTAL CROSS
SECTION MAY RBE REFPRESENTED BY 200,000 LDATA FOINTS.

SELECTION OF DAaTa

THE FROGRA&F SELECTES MATERIALE TO BE FROCESSEDR RASET FITHER ON
MAT CENLFE/R MAT NO.: IR ZA. THE PROGRASM ALLOWS UFR TN 100 MaT OR
L5 RANGES TN 2 SPECIFIED. THEZ PROGRAM WILL ABSIUME THeT THE
ENDF /B TAFE I8 IN EITHER MAT OR ZA QRIER, WHICHEVER CRITERIN IS
UBED TQ SELECT MAaTERIALE, AND WILL TERMIMATE WMHEM A& MAT OR Zo
IS FOUND THAT 18 AaROVE THE RANGE OF AL REQUESTS.

-

ENERGY ORNER anND UNITS

AL, ENERGIES (FDR CROSES SECTIORE, WETGHTING SPECTRUM R GROUP
BOUNGABRIES) MUST RE IN UNITE OF U AND MUST BE IN ASCENDING
NUMERICAL ORIMNER.

ENERGY GRIL

ALTHOUGH all. REACTIONG MUST TO LINEARLY INTERFOLARLE.
Al HAVE T USE THE SAME - ENERGY GORID. E£ACH REACTION CoaN BE GTUEM
BY AN INDEPENGENT ZMERGY GRID. THIE FROGRAM WILL PROCERD FROM
THE LOWEST TO HIGHEST ENERGY SELECTIMG £ACH EMERGY ITMTERUAL QUER
WHIOH all 0ATa, FOR ANY SQIVEN CALCULATTION: ARE ALL L TNEARLY
INTERFOLABLE

GROUF STRUCTURE

YHIS FROGRAM IS DEIIOGMED TO USE AN ARBITRARY ENERGY GROUF
STRUCTURE WHERE THE EMERGIEE aRE IN EV aNI ARE IM INCREASSING
ENERGY ORDER. TF ONLY UNSHIELDED AVERMNGES ARE CAL.CLLATER THIS
FROGRAM CaN HANDLE UP 70 3600 GROUFE, IF SELF-SHIELDIED AVERAGES
AND/OR MUOLTT-B&ND PARAMETERE ARE CALCULATELD THIS PROGRAM AN
HANDLE UP TO 175 GROUFE. L

THE USER MaY INFPUT A ARBITRARY SROUF STRUCTURE DR THE LSER MAY
USE USE ONE OF THE SEVEN BUILT~IN GROUF STRUCTURES.

(1) 17% GROUR (TART STRUCTURE?

(2 50 GROUF (ORN. STRUCTURE?

(%) 126 GROUIF (ORNL ETRUCTURE?

(3> 171 GROUP (ORNL STRUCTURE? . .

(35) 620 GROWF (SaNR-IT STRUCTURE, UF TO 18 MEW

(&) 530 GROUP (SAND--TI STRUCTURE, UF TO 20 MEW)

(7 &9 GROUF (WIMS STRUCTURE? - '
(8) &8 GROUF (GAM-I STRUCTURE)

(2 79 GROUF (GAM-IT STRUCTURE?

(10 54 6ROUFP GiUFT STRUCTURED?

GROUF AVERAGES

THIS PROGRaM TEFIMES GROUF AVERAGEDR CROSS SECTIONS 4S. .

THEY 0 NOTY

GROOLI0

TER FRUNNING THTES FROGRAMGROOL 750

GROGL 240
GROOL2S0G
GBROOL240C
GROO L2770
GROO L 28O
RO 12906
GBROQLICH
GROOLELO
BRODOLIAZG
GROO1LITZO
DROG L340
GRAI0 1. 335
CSROOL 340
GRIIOL370
GROOL3GO
GREDO1LEPC
GROOD1 4G
GROOCL4LG
GROGLY2C
GROO1L430
GROO0L 4440
BROOLAGSO
GROO 1440
BROGT4 770
GROGCLABO
GROCLAPW
BROOTLSUO
GROOLE LW
GROOLEZO0
BROCLE3C
GROO 1540
GROC1LESD
GROOLESO
GROOLES70
EROOD1LE30
DROOLSPC
GROOLAUO
GROOL&LO
GBROOLAZG
GROOLA3O
GROV1 &40
GROQLSSO
GRODLAK)
GBROOLAT?O
GROO1480Q
GROG1670
GROOL70C
GROGLTLG
GROQL 7O
BRO0L730
GROGL 740
GROOL 7SO
GROOL7&0
GROOL 77O
GRO0 178G
GROO L v
GROO 134




FEGE COG-

CCINTEGRAL E1 TO E2) (SIGHACE) %S (EY#T (E) D )
AVERAGE = n
CINTEGRAL E1 TO ER)Y (S(E;«WT £ %TE

AVERAGE = GROUF AUERAGED CROSE SECTLON

B, E2 = ENERGY LIMITE OF THE GROUF

SIHSMA(E) = ENERGY DEFENMDENT CROSE 3ECTLIOM FOR AMY GIVEN REACTTOMN
BCE) = ENEROY DEPENUDENT WEIGHTIMG SPEZCTRIN

WTCED = ENERGY DHEFPENDENT SELF-SHIELIING FACTOR,

EMNERGY IEPENDENT WEIGHTING SPECTRUM

THIE ENERGY DEPENOENT WETGHTING SPECTRUM T8 GIVEN RBY AN ARBTTRARY
THBULATED LINERLY [NTERPOLABLE FUNCTION WH1OH Cad BE JESCRIBED
BY AN ARBITRARY NUMBER OF POINTS. THIS AlLLOWS THE LUSER TO
SFECIFY ANY NESIRED WEIGHTING SPECTRUM TO Ay GIVEN NEGREE
SCCURACY » REMEMBER THAT THE FROGRAM WILL ASSUME THAT
IS LINEARLY INMTERFPOLAPLE FETWEEM TABULATED FOINTS. THEREFORE THE

o

GRO01.8310
GRAOGLIZO
GRODLBSEO
GROO L840
GROODLEED
FROOLALHO
(3R 1370
BROOLEBEC
GROO L
FROOL
GROGL7LQ
BROOLI20C
GROOLPI0
HROOLP40
RN 1950
PBRDO LY &0
GROQLPTO
BROOLYHO

THE SFECTRUM GROOCLPIO

GROG200G

LUSER SHUULL USE ENOUGH FOINTS TO INSURE AN SEERUATE REPRIESENTATIOMGROOINILO

OF THE SFECTRUM RETHEEM TABULATED DaTe FOINTS.

THE FRESENT VERSION OF THE CODE HAS & BUILT IN CONGTANT AND 1/E

WEIGHTING SFECTRA.

BROGAORG
BROJ2GIO
BROCZG40
GROOG2ZOSH
GROOZGES

LNSHIELDED GROUP AVERAGES GROO2070
; - GROOZOZO

FOR UNSHIELDED AUERAGES THE SELS-SHIELUING FACTOR (WTCEX) I8 SET  GROGODO
TO UNITY. IF OMLY UMSHIELDED AVERAGES ARE CALCULATED THIS FROGRAM BROO2LCO
ALLOWS LR TD 3000 SROUPS. UNSHIELIED AVERAGES ARE CALCULATED FOR  GROO2ILO
EVERY REACTION (EVERY ENDF/R SECTION OF FILE 3. : BROO2120
GROO2130

SELF~SHIFLLED OROUF AVERAGES BROOZL 40
GROO2LS50

IF SELF-SHLELIED AVERAGES AMD/OR MULTI-BAMD FARAMETERS ARE GROO2LE
CALCU_ATED THIS PROGRAM ALLOWS UF TC 175 GROUPS, SELF-SHIELDED  GROORLTO
AVERAGES ANU/OR MULTI-BAND PARAMETERS ARE CALCULATED FOR THE GROOLBC
TOT@., ELASTIC, CAFTURE AND FISSION. BROO2190
GROOR200

FOR THE TOTAL, ELASTTIC, CAFTURE AND FISSION THE FROGRAM USES A  GROOZR2LO
WEIGHTING FUNCTION THAT IS A PRODUCT OF THE ENERGY DEPENDIENT BROO2220
WEIGHTING SFECTRUM TTMES A EONDERENKO TYPE SELF-BHIELDING FACTOR. BROO2230
‘ BROO2240

WTCED = SCE)/(TOTAL(E) +SIGMAQ ) #¥i GROCU2SO
GROO2240

WHERE + .0* " BROOCR270
: " GROOR28BO

S(ED ~ ENERGY DEFENDENT WEIGHTING SPECTRUM (DEFTNED RY BROO229¢
TABLLATED UALUES AND LINEAR INTERFOLATION RETWEEN GROO2F00

TABULATED YALUEE), . GROOZ310

TOTAL(E) — ENERGY DEFENDENT TOTAL CROSS SECTION FOR OME MATERTAL GROO2I2O
(NEFINED BY TAEULATED VALUES AND LINEAR INTERFOLATION GROO23Z0

BETWEEN TABULATED VALUES). BROO2340

SIGMAG - CROSS SECTION TO REFRESENT THE EFFECT OF ALL OTHER BROOISO
MATERIALS ANI LEAKAGE (UEFINEL WITHIN EACH GROUP TO BE GROO2IG0

A MULTIFLE OF THE URSHIELDED TOTAL. CROSS SECTION WITHINGRDOZI?G
THAT GROUP) .- -
A FOSTTIVE INTEGER (0, 1, 2

OorR 3.

GROOD2380
GROOZEPO
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THE FROGRAOM WILL USE ONE ENERGY DEFENDENT WEIGHTING SFEDTRUM S0

P enisiz

DOUS
BROCAC
GROO2 41

AND 20 GEFFERERT BONDERENKD TYPE SELF-SHIELIIMG FACTORS (29 S1GMAOGROG24AL0

3y o

AND N COMBINATIONS) TO DEFIMNE 28 LIFFEREMT AWERAGE (CROBE SECTIOMSE.

FOR EaACH REACTION, WITHIN EACH GROUR.,

THE 28 WEIGHTING FURCTIONE USED ARE.. ..

12 -~ UNSHIELLED CROSS SECTIONS (=0}

(2223~ PARTTALLY SHIFLDEDR CROSE SECTIONG (N=1 ,VARIOUSE SIGMAO
THE ValES OF SIGHAC THAT ARE USED UARY FROM 102¢ TIMES
THE UNSHTELDED TOTal. CROSE SECTIOMS IM STEFS OF 172
OOWN T L0024 TIMES THE UNSHIELIED TOTAl. CROSS SECTION
(A RANGE 0F QUVER 1 MILLION, CEMTEREU O THE UMSHIELDIED
TOTAL CROSE SECTION WITHIN EACH GROUE) . .

(23~ TOVALLY SHIELDED FLUX WEIGHTED CROSS SECYION
(N=l, STGMAC==Q)

(24> - TOTALLY SHIELDED CURRENT WEIGHTED CROSE GETTION
(N=3; SILGHMAC=O) -

(25> = TOTalLY SHIELDED COSINE BQUAREDS WEIGHTEND CROSS SECTIOM
(N=3F, SIGEMAQ=0)

FOR ALl OTHER REACTIONS (EXCEPT TOTAL, ELASTIC. DAPTURE AND
FISSION), THE PROGRAM LITLL USE THE ENERGY UEPENDEMT WEIGHTIMG
SFECTRUM SC(E) TO DEFINE THIE UNSHIELDED (BONDERENKO Ns=Q)
AVERAGED CROSS SECTION WITHIN EACH GSROUF.

RESOLVEDR RESONANCE REGION

U"«l THE RESUILVED RESOMANCE REGION aCTUALLY EVERYWHERE RUT IM THE

UNRESOLVED RESONANCE REGION: THE CROSS SECTIONS QUTPUT BY LINEAR-

RECENT-SIGHAL WILL BE ACTUAL ENERGSY [EPEMDENT CROSS SEUTIONS AND
THE CALECULATIONR RY THIE PROGRAM WILL YIELD aCTual SHIELDED AN
LUNSHIELLED CROSS SECTIONS.

LUNRESOLVEL RESONANCE REGION -

IN THE UNRESUOLVELD RESONANCE RECION FPRUOGRAM RECENT JSES THE
UNRESOILVET! RESTUNANCE PARAMETERS TD CALCULATE IMFINITELY RNILUTE
AVERAGE CRUGS SECTIONS. THIS FROGRaM WILL MERELY READ THIS
INFINITELY GILUTE TATA AS IF IT WERE ENERGY DEFEMUENT DATA AND
GROUF AVERAGE TIT. AS SUCH THIE FROGRAM WILL FRODUCE THE CORRECT
UNSHIEZLLED CROSS SECTION IN THE UNRESOLVED RESONANCE REGION, RUT
IT WILL NOT PRODUCE THE CORRECT SELF-SHIELIING EFFECTS.

ACCURACY OF RESULTS

All. INTEGRALS ARE FERFORMED AMALYTICALLY . THEREFORE NO ERRQR 13
INTRODUCED DUE TO THE USE OF TRAFAZO0IDAL OR OTHER INTEGSRATION
SCHEME, THE TOTAL ERROR THAT CaN BE ASSIGNED TO THE RESULTING
AVERAGES IS JUST THAT DUE TO THE ERKROR IN THE CROSS SECTIONS
AND ENERGY DEPENDENT WEIGHTING SFECTRUM. GENERALLY STMIE THE
THE. ENERGY DEFENDENT WEIGHTING SPECTRUM AFFEARS IN BOTH THE
NUMERATOR AN THE DEMOMIMNATOR THE AVERAGES RAFIDLY RBECTIME
INSENSITIVE TO THE WETGHTING SPECTRUM A5 MORE GROUPS .ARE ISET.
SINCE THE WEIGHTING SFECTRUM IS LOADED IN THE PACGING SYSTEM THE
USER CeN UESCRIBE THE SFECTRUM TO aNY REQUIRELD ACCURALY LISING
ANY NUMBER OF ENERGY VS. SFECTRUM FAIRS. ‘

MULY I-BANT FARAMETERS

GROOD ARG
GROQZ4A0G

BROG.
GRDO2476
GROCLZ490
GROO2 4%

GROOG2E0

GROO2S1O
GROO2SAC
GRDO2G3C
GROC2T A
GROCSEO
BRO0R2GH0
BROV2GTO
[3ROD2E30
GROOREPC
GRO02460¢
GROCRGLG
GROO2620Q
GROG2630
GROO2& 40
GROC2&5C
GROORGE0
GROOZ&7C
GBROOZ&6BO
GRAGRGFO
GROQRTOO
GROO2 710
GROOD27R0
GROOI7IO
GROOQAT A0
GROOIVSC
GRDO27 60
GROCETTO
GROO2TRO
GROOR 7Y
GRIOZBO0
GROOIBLO
GRQOI2B2AO
GROGIBIO
GR0O02840
GROOR2ESO
CGROO28AG
BROO2VTO
GROOI3R0
GROOLZEP0
BROO2P00
GROO2910
GROOZY20
CROOR2930
GROO2Y4H
GRON2PS0
GROOEP A0
GROO2270
GROCE?E0




FPAGE 0006

MUL TT~RaNT FARAMETERS oRE CAMLCULATEDR FOR THE TOTAL, ELASTIC,

DAFTURE AND FISSTON REACTIONS. WITH THE MNUMEBER OF GROUES THAT
ARE NURMALLY USED (SEE BUTLT IN SROUP STRUCTURES) all. QTHER

REACTIONS RESULT IN & NEGLIGABLE AMOUNT OF SELF-SHIELDING. AS
SUCH THEIR EQUIVALENT BaAND CROSE SECTION WILL MERELY B THETIR
UNGSHIELDED VALUE WITHIN EACH BaAND.

FOR AMY GIVEN EVALUATION, WITHIN ANY GIVEN GROUF THIS FROGRAM
WILL., GENERATE THE MINIMUM NUMBER OF BANDS REQUIRED WITHIEN THAT
GROUF . A% QUTPUT TO THE COMPUTER READAKLE LISK FILE THE RAMD
FARAMETERS FOR EACH ZVALLATION WILL RPE FORMATTED TO HaVE THE
SAME NUMBER 0OF BANDS IN ALL SROUFS (WITH ZERQ WEIGHY FOR SOME
BaMDS WITHIN aNY GROUF) . THE USER MAY DECIDE TN HeME DUTRUT
EITHER WITH THE MINMIMUM NUMBER OF BANDS REQUIRED FOR EA0CH
EVALUATION (E.G. 2 SaNDS FOR HYDRODEN aNO 4 RaNDS FOR U-233) OR
THE SAME NUMBER DOF BANDS FOR ALl EUVALUATIONS (£.0, 4 BaMDS FIR
EDTH HYDROGEN AND U233 . .

FOR 2 0OR FEWEFR RaNDS THE FROGRAM USES &N ANALYTIO EXPRESSTIOM

TO DEFINE ALl MULTI-ZAND PARAMETERS. FOR MORE THAM 2 BANDS THE
FROGRAM FERFORMS A NDN-LINEAR FIT TO SELECT THE MULTI-BaNK
FARAMETERS THAT MINIMIZE THE MaAXIMUM FRACTIOMAL ERROR AT ANY
FOINT ALDNG THE ENTIRE SELF-SHIELDING CURVE. THE MUMBER OF RANTS
REGUIRED WITHIN aNY GIVEMN GROUR IS5 DEFINED RY INSURIMG THAT THE
MULTL~BANDG FARAMETERE £AN BE USED TO ACCURATELY REFINE SELF-
SHIELLEDL CROSS SECTIOMES ALONG THE ENTIRE SELF-SHIELLING CURVE
FROM SEGMAC = O TO INFINITY. THE USER rMayY JEFINIE THE aCCURACY
REQUIRET. .

ENDF/ 8 FORMATTEL - UNSHIELIEDR AVERAGES

UNSHIELDIED ML TI-GROUF AVERAGED CROSS SECTIONS FOR ALl REACTIOMS
MAaY BE OBRTALNED IN THE ENDF /B FORTRAN IN EITHER HISTOBRAM
CINTERFPIMLATION Lal L) OR LINEARLY INVERFOLABLE (INTERFOUATION
LW 23 FORM, SEE INPUT BELOW FOR DETAILS. : '

MIXTURES OF MATERIALES AMD RESONANCE. OVERLAF

THE SELF~SHIELLER CROSS SECTIONS FOR THE IMOTUIDUAL CONSTITUENTS
OF ANY MIXTURE CaN BE CALCULATED BY THIS FROGRAM RY REALIZIMG
THIS PROGRAM ESSENTIALLY ONLY USES THE TOTAL CROSS SECTION AS A
WEISHTING FUNCTION T ACCOUNT FOR SELF-GHIELOING EFFECTS. FOR A
MIXTURE TYV IS THEREFORE OMNY NECESSARY TO USE THE TOTal. CROSS

BGROOIPIO
GO0 EOOU
BROOBGLG
GEOOZOR2G
DROGTO30
GRCOSZ0A0
BROOGSZOSO
BROOZ0A0
GROO3IOTO
HROQICHO
GRODIOWO
BROOELO0
BROD3LO
BROGIL20
AROYILIO
GROOILA0
GROODI LSO
GROOILEG
BRO0IL?O
BROOI 1.13¢)
BROCELP0
GROO3200
GROO3210
RROC3D20
GROO3230
BROOFRAN
BROM3250
BROO3IZ260
GROOZI270
GROO3I280
GROOIDVG
GROO33Z00
GROO33L0
GROCZIROG
GROGISZZO
GROG3IA0
REOO03IH0
GROOZ3&0
GROOSI 70
GROOIIHO

THATGROO33?0

GROQGZ4AC0
GROOS5410
GBROC3420

SECTION FOR THE MIXTURE IMN PLACE OF THE ACTUAL TOTAL CROSHS SECTIOMGROOI4A30

EACH CONSTITUENT AND TO RUN THIS FROGRAM. THIS CAN B DONE
FIRST RUNNING PROGRAM MIKER TO COLCULATE THE ENERGY DEFEMIENT

TOTAL CROGS SECTION FOR ANY COMPOSITE MIXTURE. MEXT; SURSTITUTE
THIS COMEFOSITE TOTALL CROSS SECTION FOR THE ACTUAL TOTAL CROSS

FOR

HY BROCGE4A40

BROO3450
GROO3Z4A&0
GROQI470

SECTION UOF EAGCH CONSTITUENT (IN EACH ENDF/R FORMATTED EUALUATION).GROOZ4HO

FINALLYr‘RUN'THIS PROGRAM TQ CALCULATE THE SELF-SHIELLOEDR CROSS
SECTION FOR EACH CONSTITUENT, PROFERLY ACCOUNTING FOR RESONGNCE
UVERLAF BETWEEN THE RESONANCES OF ALl OF THE CONSTITUENTS QF THE
MEXTURE . DURING THE CaME RUNM THESE SELF-SHIELDED CROSS SECTINNS
AN TN TURN BE USER TO CALCULATE FULLY CORRELATED MULT-RANI

INFUT FILES

UNIT DESCRIPTION

GROQZA90
GROOJZGO0
GROQ3INLLY
GROGISIO
GROQS3SIO
GROO3S540
SROOCISSO
GROO3540
GROQ3S?0
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TNFUT TaTa (BOR
QRIGTINAL ENIEF/T DATA

= B30 CHARACTERSG/RECORIID
CBCD - 8¢ CHARACTERS/RIZEORD

DUTFUT FILES

QUTFUT REFORT (BCD - B0 CHARACTERS,RECIRT)

ML T C-GROUF THIF /R TnTa — OFTIONGL.

(RGO ~ 80 CHARACTERS/RECORD

MUL.TT ~BAND FARAMETERE ~ COMPUTER READABRLE — OFTIONAL
(RINARY - 43772 WORDS/RECORLD:

SELF-GHIELOED CROSE SECTION LISTING - OFTINNAL

L20 CHARACTERS/RECORD)

MULTL-BANTT FARAMETER LISTING - OFTIOMNAL

120 CHARACTERS/RECORIDN

UNIT LESCRIPTLION
]
11
i
2
CRZD -
3
(RCH -~
4%

UNSHLELDED CROSEG SECTION LISTING -~ QRTION
(RCO -~ 120 CHaARACTERS/RECORI}

SCR&TCH FILES

LUNIT FILENAME = NESCRIPTION
g ENERGY NWEPENDENRT WRIGHTING SPECTRUM
(BINARY - 2004 WORDS/BLOCK?Y ‘
? TOTAL CROSS SECTION
(RINARY — 2004 LIORDS/RLOCK?
12 ELASTIC CROSE SECTION
(BINARY - 2004 WORLDS/BLOCK?
13 FISSION CROSE SECTION
; (BINARY - 2004 WORDS/BLOCK?
14 CAFTURE CROSE SECTION
(RINARY -~ 2004 WORLDS/BLOCK?
INFUT CaRDS
CARD  CROLS, FORMAT DESCRIFPTION
1 1-11 11 SELECTION CRITERIA (O=MAT, 1=7ZA)
L 12-22 111 NMUMBER OF GROUFS.

=,GT.Q ~ ARBITRARY GROUF ROUNDARIES ARE

TAGE 0007

REAT

FROM INPUT FILE (N GROUFS REQUIRE

N+1 GRUUFP BOUNDARIES) »

CLRRENT

PROGRAM MAXIMUM TS 179 GROUWS (IF
SRIELDED OR MULTI--RAMD FARAMETERS)
OR 3000 GROUFRS (TF ONLY UNSHIELDED
AVERAGE CROSS SECTIONS CALCLLATELD .

BULIT-IN OPTIONS INCLUDE. ..

= @ ~ TART 179 GROUFS SER

= -1 ~ DRNL S0 GROWFS RLOCK

= =2 ~ ORNL. 12& GROUFS DaTe

= =3 —- ORNL 171 GROUFS o

= =4 ~ SAND-II S20 GROUPS UP TO 18 MEV
= = ~ SAND-II 540 GROUFS UP TO 20 MEW
= =& |~ WIMS 49 GROUFS

@ =7 - SaM-I 68 GROUFS

= -8 - GA-1IT 9F GRAQUPS

= =9 - MUFT 24 GROUFS

PHROQOREE0
HRQOIEIC
BF003A00
GRODES1LE
GROGEE20
GEDO3SF
DRDJOSE&M
BRO0I&EEG
GRON3IAAL
BROOCSATC
GROO I3 A8

CBROOILSPO

GRODI7OC
SROOBZ1G
RODE 7L
BROGI?I0
GRODI 740
BROCHIEO
GROOI7&0
GROOI??0
GROOI TSN
GROOIVPO
SROOIEO0
GROO331.0
BROOEHIZO
GROQ.IBIOC
SBROOG3IBLG
BROOIBSC
GROG3IBLHD
GROO3IRT7C
SROGIEBC
GRDO38Y0e
GRODIPOO
BROO3P1O
GROGIFIQ
GROOITZIL
BROC3?40
GROO3IPTO
GROOIRS0
GROODIP7O
BROO3ZPR0
GROOJIP?O
GROGALOC
GROOC401C
GROC4H20
GROQAQE
GROG 040,
GROQAGS O

-BROQAVKO

GROO4DTO
GROOAOE(

‘GROV40?0

GROQ4A1Q0C
GROG4L LG
GROQ4120
GROAOALIC
EROQA1LAG
BROG41SC
GROD4A1 4G




FEGE

MUL TI-RaND SELECTOR

NO MULTI-BAND COLOCULATIONS
AV CLSTOT)

= -
= 1 = D BEeND, CONSERVE OV (TOT .
AND AV L/ TOTH%2)
2 BAND. COMSERVE AL(TOTH, AVCL/TOT:
AND AL/ (TOT- S8 TEMA0 Y » WHERE
SIGHAY = AMITOT: I EACH CROUF
= Eefe MULTI-BENE FIT. CONSERVE aUITOT) ANMD
MINIMIZE FRACTIOMM. TRROR FODR ENTIRE
SELE-SHIELIIMG CURVE (5XG6MAa0 = O TQ
INFINITY)
I THE SELEZCTOR IS FOSITIVE (1 T0O 3 THE
MIHIMUM NUMBER OF BANDS WILL 5 OUTPUT FOR
EACH ISOTOPE INDEFEMDEMTLY. IF THE SELECTOR
IS NEGATIVE (-1 TO ~35) THE SaME NUMBER OF
RANDE (ARS{(SELECTOR) ) WILL BE OUTRUT FOR
AlLL I[SOTORES. T
NUMBER OF FOINTS USED TO (ESCRIEE ENERGY
DESENDENT WEIGHTING SFECTRUM S(E) .
Sl - 1/ WEIGHTING SPECTRUM.
= O DR 11— EMERGY INDEFEMIENT (80 CALLED FLAT
WEIGHTING SPECTRUM. MO DATH READ
FROM IMFUT FILE.
REaAD THIS tMaMyY POINTS FROM MPUT
TO DESCRIBE WEICHTIMG SPRETTRUM.
NG LIMET TGO THE MUMBER OF POINTS
USED TO DESCRIRE WEIGHTING.
MULTI-BAND CONVERGEMCE CRTTEMIA.
ONLY USED FOR 3 OR MORE BANDS. THE NUMBER 0OF
BANDS IN SACH CGROUFS IS SELECTED TO IMSURE
THAT THE ENTIRE SELF-SHIELDING CURVE CAM RE
REFRODUCED! TO WITHIN THIS FRADTIONAL ERROR.
= WLTe 0 0001 ~ USE STAHNDGRID ©.001
(0,1 FER~CENT?
0.00C1 - USE A5 CONVERGEMNMCE CRITERIA
CONSTANT CROSE SECTICN IM AlLL BANIS SELECTOR
THIS OPTION IS ONLY USED TIF ONE WISHRES TO
DETERMINE THE IMPORTAMCE OF USIMG MLA.TI-RAMD
TATA COMPARED TO MULTI-GROUP DATA. THIS CaN
BE ACCOMPLISHEDR BY RUNNIMG THE SaME FROBLEM
USTING MULTI~BAND FARSMETERS AND THEN RE-RUNM
UEING SELF-SHIELDED MULTI-GROURE DaTa.
= 1-28 - USE THE SAME SELF-SHIELIED CRQSS
IW ALL BANUS, THE INDEX SELECTS ONE
OF THE 29 CROSHS SECTINNS GENERMATED
IN EACH GROUFP (SFE AROVE FOR
DEFINITION OF 25 WEIGHTING
FUNCTIONS FOR

- e
an

oBTtl f—-

= LGE.

AVERAGES) -
1-28 ~ GENERATE MNORMAL. MULTI-BAND
PARAMETERS

= NOQT

THE SECOND INFUT CaARD IS USED TO SELECT ALL NESIRED QUTRUT MODES.
EACH OQUTFUT LEVICE MAY BE TURNED OFF (0) OR ON (1). THEREFORE
THEREFORE EACH OF THE FOLLOWING INFUT PARAMETERS MAY BE EITHER
ZERO TQ INDICATE MO QUTFUT OR NON-ZERD TO INGICATE QUTPUT.

1-11

12-22
a3~-3F2

I11 * SELF-SHIELDED CROSS SECTION L ISTING

It
111

MULTI~BANL FARAMETER LISTING
MULTI—EAND FARAMETERS COMPUTER READABRLE

GO0

GRO04AL 7O
GROCA 130G
GR04190
GRO0A200
GROO4ZLO
GO0 4220
GROCA23C
BROC 4240

BROQAISO -

GROO0A260
GROOK27O
GROQ428N)
GROCA2Y0
GROGAZO0
GEROOAJZLC
GROGAZAG
GHOOAZEO
GRID4340
GROC433O
GROO4360
YHROG4A3 70
GRO04.3380
HRRDOAITO
GROO 4400
DROC4410
GROGA20
BROOC4430
GROC4A440
HROG4450
GRO044 &0
BRO04AA 70
GROCA43Q
. BROO4AFO
GEOD4EO0
SROGAS1LO
+GROO4A520
GROCAEZO
GROOAS RO
GROQASEQ
GROQALLAY
GROOASTO
GROCASH0
GROO4ASP0
GROOALO0
ORNOAS1O)
GROC4620
GRODA630
HROG4AL40
GROO4650
GROOA&SE0
GROD4&70
GROOA&LHO
GROOA&PO.
GROGCH 7x)
GROO47IO
GROO4720

GRO04730 _

GROOA740
GROQA7EHG

s
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~ FAGE GOo?

2 XS 2 it LMSHMTIEZLDED CROSS SECTIONG IMN M/ FORMAT
w ] =~ HISTOGRAM FORMAT (INTERFOLATION AW 1)

1)

w2 = LITHEAR-LINEZAR (INTERFOUATION LW 20

2 4535 1L UNSHIELDED CROES SECTIONS LISTING
3 1-80 20A4 LIBRARY IDENTIFICATION. HNY TEXT THAT THE

USER WISHES TO LDENTIFY THE MULTI-ERAND
FARAMETERS., THIS LIBRARY IDENTIFTCATION I8

ARG
GROEDAFFQ
BRO04 Y30
GRODA 790
GEOOQR G0
GROGASLO
RGN
GROGAEZEO

WRITTEM INTO THE COMPUTER READARLE MUL T -RBANDGROCAGAL

DATe FILE.

4-N 1-11 1Ll LOWER MAT OR ZAa LIMIT
1222 L1 UPPER MAT OR Za LIMIT
FPTO 100 MAT OR ZA FOANGES MaY B SPRCIFIED,
OME RANGE PER CHRD. THE LIST OF RAMGES IS8
TERMIMNATED BY A EBLANK CaRll, LF THE UPFFER
LEMIT IS8 LESE THaN THE LDWER LIMIT THE LFFER

BROCABEC
BRO0ABST
BROOAB 0
GROC A8H0
BROOAB
BROOAPG
GROGAPLO
BROCAP2O

IS SET ERUAL TO THE LOWER LIMIT. IF THE FIRSTEROGAVYIO

FREQUEST CARD 12 BLANK IT WILL. TERMINATE THE
LIET OF RANGES AND CAUSE all. TaTe TN BE
RETRIEVED (SEE EXAMPLE INFUT?.

VARY 1-44 HELL.,4 ENERGY GROUP [OUNDARIES. ONLY REQUIRET IF
THE MUMBER OF GROUFS INDICATED DN THE FIRST
INFUT CARD IG FOSITIVE, all. ENFRGIES MUST
BE IMN ASCENDING EMERGY IM EV. THE FRESENT
LIMITS aRE 1 10 170 GROUFS (IF SHIELDEDR
OR MULTI-BAND FARAMETERS AR CaLCULATED .
ar 1 TC 3000 GROUPS (IF ONLY LINGHTELDED
AVERAGE CRDES SECTICNS ARE CALOILATEIND . FOR
N GROUFS N+L BCUNDARIES. WILL RBE READ FROM

GRIDO4AF A0
GROOAPIC
GROO4TV &0
BROGAP 7O
GROQA780
GROOAPIC
GROQEHOON
FROCSO1C
GROQS2Q
GROOSO30
GROOSO 40
GROOSOIEC
GROOS060

-THE INPUT FILE, E.G. IF THE FIRST INMPUT CARD BROCSO7C

IMDICATES 20 GROUPS, 21 ENERGY ROUNDARIES
WILL BE REAL FROM THE INPUT FILE.

. .
VaRY 1-dd  4ELL.4 ERERGY DEFENDENT WEIGHTING SPECTRUM. ONLY
- REQUIRED IF THE NUMBER OF FOINTS INDICATED

OM FIRGT CARD IS MORE THAM ONE. DaTe IS
GIVEN IN (ENERGY, MEIGHT) PAIRS. UF TO 3

- PAIRS FER CARD, USING AMNY NUMRER OF CARDS
REQUIRED. ENEREIES MUST RBE LN ASCENDING
ORDER IN EV, THE SFECTRIM VALUES MUST REZ
NOM-NEGATIVE. THE ENERGY RANGE OF SPECTRUM
MUST AT LEAST EPaAN THE EMNMERGY RANGE 0OF THE
ENERGY GROUFS. SINCE SPECTRUM TS5 STORED IM
FAGING SYSTEM THERE IG5 NO LIMIT T NUMBER
OF FOINTE THAT CanN BE USED TH NERCRIEE THE
WEIGHTING SFECTRLUIM.

EXAMFLE INPUT NO, L -

REQUEST UATA BY MAT AND FROCESS ALL OATA (ALL Hh% RETWELN 1 AMI
9973« USE THE TART 175 GROUF STRUCTURE, CENERATE 3 BaND
FARAMETERS (THE FOR atl. ISOTOFES? TO 0.1 PER-CENT ALCURACY

IN THE SELF-GHIELDING CURVE. QUTPUT ALL LISTING, COMPUTER
READAELE AND ENUE/ZB FORMAT OROUP AVERAGES. THEL FOLLOWIMG FTWE
INFUT CARIS ARE REQUIRED. .

O 0 -3 ¢ 1.006000-03 ¢

GROOSO3BG
GROQECYC
GROOS 100
GROCSLIO
GROOGL2G
BROOSL3G
GROOS L 40
BROOELS0
GROOSLE0
GROOS170
GROOYS 180
GROOCSLY0
GRODS2¢0
FROQS21LO
GROOG22%
GROOSG23C
GROOSR40
GROOZZFHO
BROCS 260
GROOS270
GROOCS 29
GROOGRDQ
GROGSAGG
GRAOSIE1LO
GROCSH320
GROJEIIO
GROOS 340




FacGE 2010
o i i L i 1 MROGEE50
COTART L75 BROUF, 3 BAND LIBFRARY TO 0.1 PER-CENT ACLURACY UGS 3 6O
C 1 FRI . BRODEITO
i2 CRLAMK CARDR TERMINSVES FEQUEST LIST) GROOSHER
C GROCE3PO
z EXAMFLE TNFUT NO, 2 BROGEA00
iz BRO0S4LY
™ FROCESS Akl DaTa. LUSE LAY WEIGHTIMG IN GRIER TD OALC GRGS4D0
C UNSHIELRED ONE GROUF CROSE SECTIONE OUVER THE K G.E OEY GROOSABO
o TO 1 MEV (HOTE THaT THE RESULTS aRE SIMFLY PROFORTIONG T DROCS|A40

[NTENREL, FOR EACH REACTION:, GUTFUT UNSHIELDED LISTING.
INFUT CARDE aRE REQUIRED.

RETSONSNCE,
THE FOLLOWING FIUE

Q 0 1 -1 3
a & & & 1
RESUNANCE INTEGRAL CALCULATION (FROM 0.2 EY TO 1 MW

(RETRIEVE AL DATH, TERMINATE REQLEST LIST>

00-=01 1.,00000+04

Ui
v
&

OO0 aoOahHoD
a1

Teseexse MACHINE DEFENDIENT CODING ®wswis

o

c MULTI-RAND CALCLILATION

C

W THERE I3 MACHINE DEPEMNUOENT CODRING IN SUBROUVIMNE READTM AND

iz ARCUNDT THE DUMMY SUBROUTINE INGSG RECAUSE THE NON-LIMEMAR

2 SYSTEM SOLVER ZXS53 I5 A PROFRIETARY RIECE OF SOFTWARE WHICH

I CANNOT BE DISTRIBUTED HITH THIE FROGRAM. THE MON--LINEAR SYSTEM
C SOLVER 1S5 ONLY LUSED TO CALCULATE MULTI-BAND PORSMETERSG WITH

C THREE (R MORE BamDS, THEREFCRE' THIS VERSION OF THE PRIOGRAM

TO TWO BaANDS. IF
STIFS

WITH W
ERROR MESSAGE aMD

o WILL QNLY 10 MULTI-Badl CALCULATIONE
DY Y HAVE ZXSSH AVATLARLE REMOVE all

i FROM SURROUTINE ZXSSQ AND ADD TG THIS PROGRAM. FROM THIS FROGRAM
& REMOVE THE NUMAY SUBROUTINE IXEEQ aMl THE RESTRICTION  ON THE

SUBROUTINE READIN (THE VARIABILE MRANTIY,
HITH UF TO FTUE BANDS

BANDS IN
YOL TO 00 CALCULATIONS

s"? NUMBER OF
N THIS WILL. ALLOu

2 (MDRE THaN L[S REQUIRED TN ANY CASE NORMALLY ENCOUNTRERED .

i OOUBLE PRECISION CALCULATIONE

a ;

c THERE IS AL.S0D MACHINE TEPENDENT CODRING IM SUBROUTINE GROUFNM TO
o USE DOUERLE PRECISTOM ARITHMETIC ON SHORT WORD LENGYTH MACHINES
o (E.G., IBM 32 BLUSAWORD MACHINES) FOR THE SELF--SHIELNING

CALCULATIONG . AS RISTRIBUTEDR THIS DOUBLE FRECISION ARITHMETIC
WILl, WORK ON ANY MATHINE ., HOWEVER IF (OU HAVE A LOQNGER WORT
LENGTH MACHLINE (E.05. COC 4G RITE/WORD MACHIME) YO MAY OFTIMIZE
THIS FROGRAM FOR USE ON YOUR MACHINE BY SLIMINATIMNG THE USE

OF DOUBLE PRECISION ARITHMETIC IN SUBRQUTINE GROUPM.

SCRATCH I/0

o eoas ooee cene 000 5080 mmes omis st mat se00.

AS DISTRIBUTED THIS

\

PROGRAM WILL PERFORM NORMAL FORTRAN
BIMARY I/0 ANU NEED NOT EE MODIFIED FOR USE ON ANY COMFUTER.
HOMEVER IF YOU WIGH TO OPTIMIZE THIE FROGRAM FOR USE AT YOUR
INSTALLATION YL MAY REFLACE THE BINARY I/0 REAL/WRITE TM
BUBROUTINES 1RLOCK AND QRLOCK BY THE MOST EFFICIENT TYFE OF
I/70 FUR YOUR COMPUTER .

Coexaerx MACHINE LEFENDENT CODING mxwxxns

QOO0 00000aGa00306

GROQS4TIO
BRDOSA60
GROOSATO
EROOSARG
BROGL4Y0
GROGESVO
OROGESLO
GROOSE20
GROGHEE30
GROOSES 40
BROGESSC
GROGEEA0
GROOSS7C
CROCIST8N
BROQEEO
GRODSSHGO
GROOSS 1O
GROOEA20
DROOSSIQ
GROOTG4()
GROGSSSE0
GROOSSH60
GROOGATC
GRODSGEO
GROOSePC
GROOEST7O0
GROOST LG
GROOET20
GROCE?3IC
GROQETY 40
GROOS7S0
GRODE 750
GROQS?7C
GRODETAO
GRS 7P
GROOE3O0
GROGEZLO
GROQOHAZO
GROOSE30
GROOSR40
GROOEHBLGN |
BROOGZ6
BROOSE 70
SROOEEE0
GROCYERO
BROOTHPO0
GROOSPLO
GROOSPIO




ncnnnnnnnnnnngnnnmnonnnnnmnnnnnOnnonnnnnnnnnr:nnonnnnnnnnnnn
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FROGRM EVALPLOT

VERSION 79-1 (ALGLIET 1.975:

VERSIUON 76-1 (JULY (9782

VERSIQN 771 (APRIL 1977

VERSION 7H-1 (JULY 19782

VERSION ¥9-1 (FEBRUARY 19792 .
VERSION 80-1 (JULY 1980 IBM VERSION

VERSION 80-2 (LECEMRBER 1980

VERSION Bl—1 (MaRCH 19817

VERSIGN S1-2 (AGUST 1981) IMFROVED ZOO0M CAPBETLLTY

VERSIQN 82--1 (JaNUaRy 1962 IMPROVED TOMPUTER COMPATIRILITY
VERSTON B3—1L CJaNUaRyY 1793) ELTHMINATED COMPUTZR MIFEMDENT CORING.

REFORT lJCl-'(l..-‘SO‘}()O; U, 17, F&RT E (LP7PF)
LALRENCE | IVERMORE LARORATORY

CWRITTEN RY DERMOTT E. CULLENM

NUCLEAR DATA SECTION
INTERNATIONAL ATOMIC ENERGY AGENCY
F,0, BOX 200
VIENNA, AUSTRIA
TELEFHONE 23-60-1718

AUTHORS MESSAGE

THE REFORT RDESCRIRED ABOVE IS8 THE LATEST PURLIGHED TMCUMENTATION

ERI @O0 B
U040
OO D
EUED0 A
EUaGGO7
A& OB
ELA N2
EV @ Lo
EUSNOOL L
AT SR PO
XARTAT0 I IO
OO0 4y
UGG L S
U0 L e0
[APT=Tole N RrAE
FU@ROGL S
EVaQO LG
EAHOG0C
EVGQO21L0
EVaQCG220
00 2B0
EVEDO240
EVaQO2T0
EUAOD IS0
EVaOOR70
ENVAOOZH0
EVEOODP0

FRR THIS-PROCKRAM, HOWEVER, THE COMMENTS BELOW SHOULD BE COMSTIIEREDEVAQOSZCD
THE LATEST NUCUHMENTATION INCLUDING all RECENT IMPROMEMENTS. PLEASEEVAOOIIC

REAL ALl OF THESE COMMERTE RBEFORE IMPLEMENMTATION. FARTICULARLY
THE COMMENTS CONCERNING paCHINE DEPENDEMT CODING.

EV&oo320
EUOQOR3EG
EVAOCIAC

AT THE FRESENT TIME WE ARE ATTEMPTING TO CDEVELD® A SET OF COMPUTEREVAIOISO

INLEFENIENT PROGRAMS THAT CAN SEASILY BE IMPLEMENTED OM aANY ONE

EMEGOI&0

DF A WIDE VARIETY OF COMPUTERS. LN CRDER TQ ASSIST IN THIS PRAMECTEVAD0I 7O

IT WOULD BE APPECIATED IF YOU WOULD NOTIFY THE ASUTHOR DF ANY
DOMFTLER DTAGNOSTICS, OFERATINMG FROBLEMS OF SUGGESTIOMS OM HOW TN
IMFROVE THIS FPROGRAM. HOPEFULLY, IN THIS WaY FUTURE VERSIONSG OF
THIS FROGRAM WILL 3& COMPLETELY COMPATIBLE FOR USE ON YOUR
COMFUTER.

FURFOSE

THIS FROGRAM IS DESIGNEDR T READ EVALUATED D\Ta FROM T HF:'.'/ ENIF /B
FORMAT AND TO FLOT THE TATA. THE USER May SELECT CROSS SECTIONS,
FORAMETERE (.6, NU-BOR, MU-BAR, BETC.), AMGULAR DISTRIBUTIONS
AND/OR ENERGY DISTRIBUTIONS TQ BE PLOTTED.

IN THE FOLLOWING FOR SIMPLICITY THE ENDF-8 T EIF?HTNOI..EJGY—--ENIF/'E
TAFE=-WIll. BE USEDR. IN FACT THE aCTUAL METIUM MAY RE THFE, CARDS.
DISK CR ANY OTHER MEDIUM.

FROGRAM ILDENTIFICATION (

A5 DISTRIBUTED THE FIRST FRAME OF FLOTTED QUTEUT WTLL DOCUMEMT
THE FROGRAM MNaME, YERSION AND INSTALLATION. THIS INFORMATION IS
STORED A5 DATA IN THE ARRAY UERSEE NEAR THE BEGSINNING OF

EVAGUEEG
EVANO3IP0
EMAQCAG)
EVAHOO410
EVAOQ420
EVAQO430
EVA&OC440
EVAGO45:
EVA00OA4C
EUA0DA e
ELaOGQ4R0
EVAQQD 490

EVA00S00

EVHQOSLO
EVACOSEG
EVAQGSEG
EVAQQTE4G
EUa005S5G

- BEVAGOSe0

VSOOGS0
FUa00EH0
EVAQOER)

SUBRCGUTINE SETPLT. IF YOU WISH TO CUSTOMIZE THE QUTPUT T IDENTIFYEMACQOSOT

YOLR INSTALLATION CHANGE THE LAST TR LINES OF THE ARRAY YVERSES,

=

EV&ODA LG

1
t
{
t




FABE OO0

EVADOH20

ENDF /B FORMAT EVAOGESU
’ ° EVEQAL0

THES FRGGRAM ONLY USES THE ENDF/B SCD OR CART ITMAGE FORMAT (A8 EVAOO&SS
PEEDSED 0 THE RINARY FORMATY AND CAN HANDLE TATA IN ANY VERSIOM  EUAQNEAQ
OF THE ENIF/E FORMAT (I.E.., ENDF/B-L, ITL,II1, IV OR U FORMATY. EAEE (a7
- EMAQDSE

TT IS ASSUMED THAT THE DATA IS CORRECTLY COUED TN THE ENDF/T FLUA0OUS?0

T

AT

In PARTICULAR

CTFORMAT ANO NO ERROR CHECRING I35 FERFORMED .- ]
ASSUMEL THAT THE AT, MF ANMD MT ON EACH CARD 1S5 f‘ﬂRFE("T\ GROLIENCE
NMUMBERS (COLUMNS 74-80) ARE IGNORED. FORMAT OF SECTTION MT=457.

CORBECT, ALl
VIFERATTON QF
INCORRECTMERS

AND ALl SECTIONE OF MF=3, 4 AN O MUST Bl-.
OTHER SECTION OF D&Ta ARE SKIFFED aNbD &5 SUCH THE
THIS FROGRAM I5 INSENSITIVE TO THE CORRECTNESS OR
OF AL OTHER SECTIONSG.

OF ME=1,

BY THIS PROGRAM SHOULLD RE L IMEARLY
LAaw 2. TF THIS FROGRAOM

ALl wTa THAT IS USED

INTERFOLABLE (ENDF/7B INTERFOLATION FIMOS

B Q0D ¥ OO
EVGQO e Lo

ASGEVHOO TR0

EU@is 750
EUAGD 744
EUADO TS
EUa0u 760
EVAQOTTO
BV 7RO
EVAOUTVO

ANY LATA THAT 15 NOT LINEARLY INTERFOLABLE IT WILL PRINT AN ERROR EVAOGB00
MESSAGE , BUT WILL STILL PLOT THE DATA AS IF LT WERE LINEARLY EUACOS81LD
INTERFOLARLE, THE ONLY ERROR THAT WILL RESULT IN THE PLOT WILL BE EVGOGS20
IN THE CURVE FOLLOWED RETWEEN TABULATED POINTS. PROGRAM LIMESK EUAODRT0
(UCRL~50400, VOL.. 17, FART A> MAY BE USEDR TO CONVERT DROSS EVACHE40
SECTIONS T LINEARLY INTERFOLABLE FORM, FROGRAM LEGEND CAN RE USENEUAQORSO
FOR ANGULAR DISTRIBUTIONS AND PROGRAM ENERGY CAN RE USED FOR EVAQOSB®HO
SECONDARY ENERGY DISTRIBUTIONS. EVAQ08 74
EVACOBR30

REACTION INDEX EVADOEDY
: EUAQ0900
TH1S FROGRAM nnsg NOT USE THE REACTION IMDEX WHINH T8 GIVEN IN EUAQOPLO
-SECTION MF=1, MI=4351 OF EACH EVALUATION., . : EVAGOPI0
: EVAGOTIO

SECTION SIZE ' : ' EVAQOP 4
' : _ EVaOOPTO

SINCE THIS PROGRAM USES A LOGICAL PAGING SYSTEM THERE IS NOQ LIMIT SUADLPEO
TO THE NUMBER OF FOINTS IN ANY SECTION, E.G.. THE TOTAL CROSH EVAQOY 70
SECTION MAY BE REFRESENTER BY 200,000 DaTé FOINTS, EUAOUPEO
EV&OOPPO

SELECTION OF DATA EUAOLO00
, EVAOL10O10

IN THE BATCH MOLE THE FIRST INFUT CARD SFECIFIES & ZA RANGE 710 EVa01020
FLOT . FOR ANY ZA WITHIN THE RANGE SFECIFIED ON THE FIRST CARD EVA01 030
FLOTS OF SPECIFIC ENERGY RANGES, AND TYPES OF [ATA MAY BE EVA01040
REGUESTET! . EVAQLOS0

A SPECIFIC AOT OF
IS FXECUTEN

MUST SPECIFY
EACH COMMaMD

THE LISER
EMERGY RANGE.

IN THE INTERSGTIVE MODE
OF A ZA, TYFE OF DATA AWD
IN TURN.

CATEGORIES OF DATA

CROSS SECTIONS ARE RTVILED INTQ SIX CATEGORIES

INELASTIC
ANT CONT INUIUM

CAPTURE, FISSION anND TOTA.
TaTAl INELASTIC, INELASTIC DISCRETE .EVELS
(MNA2NY » (NL3ND) ANIE (MN,N? CHARGED PARTICLE?
(N CHARGED FARTICLE?

FARTICLE PRODUCTION (FROTON, DEUTERON,
FARAMETERS MNLi-BaR, MU-BAR, XI AND SaiMA

(1)
(2>
(3>
(4>
(S
&)

TOTAL, ELASTIC,

ETC. Y AND DAMACE

EVAQ Lo
EUAO 1070
EVUAG 1 G
EUAD1090
EVAQLION
EVaO L1 ™™
EVACLLIO
EVAQL130
EVAG1140
EVAOLLSG
EUACL 140
EVAGLL?O
EVAOL 180
EVAQLLISO
EUAQ 12040




CO0NaN0O000a0N0NIN00N0NN000N000N000daG000N000000000003806000

PaaE QO03
EVAOL2 LG
Euacl 2o

- EVEAQ L 2ED

IF THE USER REQUESTS MASTER FLOTS, & PLOT QF EACH CATEGDRY OF DIATAEVAO1Z40

I8 FIRST FLLOTTEL OQUER THE ENERGY RANMGE FROM O.01 BV (OR LUSER EUeQ 1200

SPECIFIED LOWER ENERGY LINTT) OR THE LOWEST THRESHOLD (WHICHEVER EUACT26:

MASTER FLOTS

L5 HIGHER) UF T THE HMIGHEST TaABULATEDN EMERGY. e :
EVaOLEB0
ZO0M COMMaNDS EUAO L2
EVAC L3O
IN AGLITION T0 THE MASTER PLOTS THE USER MAY AEQUESYT MORE TETAILEDEVAOLILG

PLOTS OF ANY CATEGDRY OF TATA, OUVER ANY EMEREY RANGE RY USING ZOOMEWVACL.

DOMMANDS , Z0OM COMMaNDS SFECIFY EUAD LIEG
ELAO 1540
(1) A LA RANGE EVAQ 1350

(2) ONE OF THE SIXK CATEGORIES DUTLIMNED A&QVE FYaG 1360
(3} AN ENERGY RANGE . EVAQLITO
(4 & CROSS SECTION RANGE (OFTIONAL? . EVAC LIS
(S) ONE OF THREF PLITTING MODES (SEE UCKLIOACO,VOL., 17,FART &) EUAQL 3P0

EV&O1400
IDENTIFICATION OF DATH Evadlatle

EVAG1LA20

FUR CRISS SECTIONS CURVES FORTUFP TOD 12 REMACTIONS MAY APFESR OM & EVAQLAZO
BSINGLE P1LOT,.  REACTION REACTION IS IDENTIFIEDR BY & DIFFERENT LINE EVaAOG1 440
TYFE ANU A NaMiE, FOR INELASTIC DaTa LEVELS ARE ITIENTVIFIED RY EVAQ 1450
LEVEL ENERGY (IN W) CASE IS ENDF/R JARGON USELD, SUCH A5 MT=061 . FUAOL4ni
FOR ANGILAR OR ENERGY QISTRIBUTIONE EaACH FLOT WILL OMLY COMTAIM EVAOL4 70
NaTa FOR A STNGLE REACTION, BUT MAY CONTAIM CURVES FOR UP TO & EVEQLAB0
IRDTUENT NEUTRON ENERGIZS. REACTIONE &RE IDENTIFIED RY MaAME AND S EVA0L420
EACH CURVE I8 TDENTIFTED BY INCIDENT NEUTROM ENERCY. FOR AMY TYRE EVAQLSOG
OF DaTA IF THERE ARE MORE CURVES TC FLOT THEN WILL FIT OM A SINCLEEVAQLSLO

FLOT, THIEY WILL BE DIVIDEDR INTD & SERIES JF FLOTR. EVACLS2G

EVYAC1S30
BATCH MQADE. : EVAQ LS4
——————————— ’ : EVA0 L5550
IMN THE BATCH MODE THIS ROGRAM WILL READ ALl ZOOM COMMAND AT THE EVAQ1E60
BEBINNING OF THE FROGRA&M SND PROCEED TO EXECUTE All. COMMANDGS EVADTISTO

WITHOUT FURTHER INGTRUCTIONS FROM THIE USER. IM THE RATCOH MOOE THE EVACLERO
ZA RANGE SPECIFIED OM THE FIRST INPUT CARD IS USED 7O DEFINE WHICHEVWAOLSDO

EVALUATIONS TO FLOT. PLOTTING MAY BE SFECIFIEL WITH OR WITHOUT EVAO L &G0
MASTER FLOTS, ANIF WITH OR WITHOUT Z0UM COMMAMIG. Z0OM COMMANDS MAYEUWAQ1410
BE FINFUT W ANY DRIOER, I.E., THEY NEED MOT BE IN THE ORDER IN EVeOL A2

WHICH THEY WILL BE EXECUTED. IF MASTER FILLOTS aRE RERUESTED DATA EVAO1630
FOR EACH OF THE DEFINED SIX CATEGORIES WILL IN TURN BE PLOTTED. EV&O1640
IF ONE OR MORE ZOGM COMMANMDS ARE SPECIFIED FOR A GIVEN CATEGORY OFEVANLAESG
DaTa, THE ZOOM PLOTS Wil IMMEDIATELY FOLLOW THE MASTER SLOT OF EVAaclsss
THE SaME CATEGORY OF DATA. IF MASTER FLOFES ARE MOT REMJESTED ONLY EVADLaTC
Z00M PLOTS Wl BE FRODUCED. IN ALL CASES FPLOTS WILL BRE PROUCED  EVAOLsHO

IN THE ORTIER IN WHICH THE EVALUATIOMS AFFEAR ON THE TARE, ANRD EVAQLAPO
WITHIN EACH Za& PLOTS WILL BE FRODUGCED IM CATEGORY 1 THRDUGH & EVaGT 704
ORTER. - EVAOL710
: EVAQL 7RG

INTERACTIVE MOUE . . - BYAdLTIe
EVYaQl ¢4

IN FHE INTERACTIVE MODE THIS PROGRAM. WILL RFEAL DME ZOOM COMMAND ATEVAQL7S0
& TIME AND EXFCUTE THE ZOOM COMMAND. IMN THE INTERACTIVE MODE THE. EVaQ1 240
ZA RANGE SPECTIFLET ON THE FIRST INFUT CARD IS IGMNORER AND THE NEXTEVAOLYTO
EVALUATION T RE FLOTTED IS DEFINED DNLY BY THE LOWER ZA LIMIT EVAG1780
SPECIFIED WITH THE Z00t COMMAND. EACH ZO0M COMMAND AN UNLY EVAOL YO0




ECIFY A SINGLE Za, DEFINED BY THE LOWER ZA LIMIT OF THE ZOOM
COMMAND . AND THE

S

COMMANGS ARE EXECUTETI.
THAT THEY AaRE T0) B

WILL SEARCH TO FIWHD THE. REQUESTED Za, IMMERIATELY GEMERATE THE

UPFER ZA LIMIT OF THE ZOOM COMMaMI I IGNORET.
IN THE INTERACTIVE MODE THERE ARE NO HMASTER PLOTS ANMD ONLY Z00M4
Z00M COMMANDS MUST BE INPUT IM THE ORDER
EXECUTED ANE THE XD GF A FUM TS TMOGICATEID |
THE END OF THE LIST OF Z00M COMMANDS (I.E.; A FODM COMMAND WITH &
LOWER ZA LIMLT OF ZERD)Y . AFTER READING & Z0O0OM COMMANT THE FROGRMAM

FAGE G004

EV@ed 1RO
EVAOLBLY
EUAO 1820
EUe0 1330
EVAO LG40
EVaQ L350
EUAD 1360
EVEO LB ¢6

REGQUESTER Z00M F.0T AND THEN FALUSE, WHEN THE FROGRAM PROCERTIS FROMEVAO1E30

THE FRUSE IT WILL TRY TO READ THE NEXT ZOOM COMMAND .

IF MaCHINE DEPENDENT &aND A STANDARD IMTERFACE BAS REEN RUTLT FOR
INTERACTIVE MOLE, AFTER GEMBRIRATING A FLOT
THIS FROGRAM WILL DALL SURROUTINE WATTER. A8 LDISTRIRBUTED WITH THIS
IF THE

THIS FROGRAM. TN THE

FROGRAM SURROUTINE WALTER WILL MERELY IMMEDIATELY RETURM.
HUSER WISHES 0D KEALY IMPLEMENT THE INTERACTIVE MODE OF THIS
FROGRAM TNSERT THE CODING IN SUBROUTING WNAITER TD PaUSE WHEN
SUBROUTINE WAITER tH CALLED.

INKFUT FILES

o s otenatn e o et et o e it

] INFUT CaRDG (BOCD - 8¢ CHARACTERS/RECORID
10 EMIF/B DATA (BCR — 80 CHARACTERS/RECORDD

¢

OUTPUT FILES

UNEIT  DESCRIFTION

) OUTPUT REPORT (BCH - 120 CHARACTERS/RECORDD
13 FLOTTING TaPkE -

SCRATCH FILES

UNIT DESCRIFTION

12 SCRATCH FILLE (BINARY -10020 WORDSARECORID

INFUT CARDS
CARDI (COLS.

FORMAT = DESCRIFTION

i i- 3 is NO LONGER USED
b6-10 15 F.OT FILE 3 (O=NO, 31=YES)

1115 IS PLOT FILE 4 (C=NO, 1I=YES!
146-20 13 - PLOT FILE § (QO=ND, 1=YES)
L2135 15 ORDERED DATA <LAG
= 23 - DATA IS NOT ORIEREDR (SEARCH ENTIRE
FILEY.
= 1 - DaTa IS ZA DROERED (COLUMNS R26-35
LEFINE THE Z& RANGE TO FLOTS.
==1 ~ DATA IS MAT ORDERED (COLUMNS 246=3T
DEFIME THE MAT RANGE TD FLOTY.
26-30 Is MASTER LOWER ZAa OR MAT LLIMIT FDR FL.OTS
E1-35 13 MASTER UFPFER Za OR MAT LIMIT FOR FLOTS

36—-as L IF FLLAG FOR TEMPERATURE IN FLOTS

2 Q0 -~ TEMPERATURE ON FLOTS -
= 1 =~ Ny TEMPERATURE ON FLOTS
4143 TS = 0 -~ ANY REACTION WHOSE MAXIMUM CROSS

HM 1O FAUSE EVAOLZPO

EUA0LPU0
EVAGTI?LO

SEVAO L0

EVAGLY IO
EUAD LY 40
EVGO 195
EU&O 1960
EVa0 1970
EVA01930
EWVA0 LPR0
EVAOZO00
EVAD2010
EVAQROI0
EUAQ2030
EVACR040
EVA02050)
EVEQI060
EVASR0 70
EVAC2C0H0
EUAD2090
EVAORLC0
EUAOR110
EU&O21.20
EUA02130
EVAQRL1A0
EVA02150
EV&02160
EU&O2170
EVA&02180
EVAD2190
EUAGR200
EUVAD2210
EVA0R220

EVAOI230

EUA0E240
EUAO2I50
EVAQIRGC
EVAO2270
EVADI2280
EVAGLIRIG
EUVA02300
EVADRILO
EVAD23I20
EVA0R330
EVAD2R340
EVAORSES0
EUADZ3460
EVAOIIT7O
EUAQIB0
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IS LESE THAaM 1 MILLIRARN WILL BE
IGMNORED.

= 1 -~ ALl REACTIONS WILL RBE PLOTTED
REGARDLESS OF TVHE MAGNITUDE OF
THE CRUSS SECTIONM.

X OLEMNGTH OF PLOT.

TMNCHES LISEX,

= QL - STaNDARD 1024

= BT, 0.0 — USED A5 X LENGTH OF PLOT.

Y LEMGTH OF FLOT,

= D0 - STANDARD 10.24 INCHES UGEL.
= (BT, €¢.0 — USED AS Y LENGTH OF FLOT.

NORMALLY ZACH FLOT I8 PLOTTED WITHIM
IN A SQUARE AREA THAT IS8 10.24 #Y

10.24 INCHES. HOWEVER THE AROVE THFLUT
PARAMETERS MAY BE UGEND TO DEFIME SNY SIZE

FOR THE PLOTS (E.5, O CRTAIN & TETALLED

P 0T OF A RESOMANCE REGION INFUT L00.0 FOR
THE X LENGTH TO OETAIN A 100,00 &Y 10.24
INCH PLOT:.

OFERATING MODE

= O —= BATCH WITH MASTER FLOTS.
= 1 - BATCH WITHOUT MASTER PLOTGS.
= 2 - IRTERACTIVE WITHOUT MASTER FLOTS,

BATOH MODE = aALL ZO0H REQUESTS aRE READR AT
THE BEGINNING UF THE FROGRAM &MII MNAY BE TR
AN ORDER. EACE MATERIAL UWITH & I BETWREM
THE LLOW AND HIGH LIMITS (SPECIFIED ON THE
FIRST INFUT CARD) WILL BE FLOTTED.

% WITH MASTER FPLOTS = A8 EACH MEW MATERIAL. IS
REATT & MASTER FPLOT OF EACH TYFE WILL KE
GENERATED GEFORE GENERATING aMY ZO0OMED PL.OT

OF THE SaME MATERIAL ANO TYPE.
WITHOUT MASTER PLOTS = OMLY ZOOMED
WMILL BE GENERATED.

INTERACTIVE MUDE = Z0OM REQUESTS ARE READ

FLOTS

ONE AT a TIME AND MUST BE IN ThE SAME ORIER
AS THE MATERIALS OM THE ENIF/R Takfl, THE
LOW Za LIMIT OF THE ZOOM REQUEST WILL.

TO DEFINE WHICH HMATERIAL. TO FLOT NEXT. THE
LFPER LIMLIT OF THE ZOOM REQUEST AND THE
LOW AND HIGH Za LIMITS (SPFECTFIED DN THE
FIRST INFUT CARD) MILL HE TONNRET.

Zo0M LOWER ZA LIMIT

Z00M UPFER ZA LIMIT

DATA CATEGORY <1 TO & -
1 = TOTAL, SLASTIC, CAFTURE. FISSINN

AMND TOTaL INELASTIU - | *
2 = TOTAL IMELASTIC, UISCRETE LEVELS

AND CONT INUUM

(NS AMY s (MN?XD

I = (NL2NY, (M,3),

4 = (N,CHARGED FARTICLE)

T o= PARTICLE PRODUCTIOM AND DOMSEE

4 = NU BaR, XI AND GAMMA

ZO0M LOWER ENERGY LIMIT (EUW)

Z00M DPPER EMERGY LIMIT (EW)

ZO0M LOWER CROSS SECTION LIMIT (BARMNS)
ZO0M UPFFER CROSS SECTIOM LIMIT (RARNG)
700M PLOT MODE (SEE UCRLSOAQG, U . L7

D o= MULTIPLE FLOTS ~ INOGIVIOUAL SCALIMG

GO

SR

EUAD
BV
EU@QE4" 0
EUADZ DY
EUGOZAZY
EUAQD G4
EUACRA%S,

EUaOl
EVAOL '
FEUaOlSt .
EUNQRSIC
[FRWEL] e
EAA) 2540
EVAGEEEC
EVADRS &G
EVAOIST0
EUAD 2530
EVAO259¢
EUAQ2A00
EVAQZ& I
EUVAN2420
EVAOI&E0
EVA0254
EVAORQE0
EUADRS60
EVACEA&TH
EUAD2&30
EVAQO2ATL
EVAO27O0
EU&G2 710G
EVad2 720
EVACR7 30
EVS&O27 a0
EVAO2 750

o

RE USEDNEVAOR7HG

EVAOR7?7?0
EUVaQR?RO
EVAQR 7P
EVAOG 2300
EVACRBL U
EVAO2820
EVAO2830
EVAOEE84¢
EVaOR2850
EVAQZB&0
EVAQOIBTC
EVAROLE8G
EUVAQ289C
EVAGRR 00
EVad2? Lo
EVAO2P20
EVAQRRIO
FVUa02%940
EUAQ29F0

L7:PART EDEVAO2VAG

EUAO297C




SIRTE N

o 1o~ MULTIFLE SLOTS — CDOMMON SOALTNG

L

C 2 = SINGLE FLOT

[ THERS MAY BE US 10O ZOOM IOMMAMIIS TN THE
o BEATCH MODE AND THERE IS MO LTIMIT TO THE

TOOM CulpaMDg TN THE TN AT T

END OF THE

OF
THE

i MUMBER
MOTE .

B

. - ZOOM COMMAMIMSG T3
i THOICATED BY A BLAMK CARLD FROLLOWING THE LAST

JOCM COMmAND .,

BLOTE MaY BE USED T SELEDT ANY
TEOWOT SIERLTET (05, LOWER =
AUTOMATTCM LY SCAREZD IN CROSS

THE ERTIRE CROSS SECTIOM

CRO8S SECTION LIMITE OF ZoCMED
o RANGE COF CROSS SECTIONN REQUIREDR.

UFRER = 0.0 ZOOMED PLOTE WILL BE
SECTION SO THAT THE FPLOT CONTATNG
i RAENGE QUER THE ENERGSY RAMNGE OF INTEREST,

T GELECT

> THE MASTER 74 LIMITE ARE USED TO_DEFIME WHICH 76 UALUES
> THE

i FOR PLOTTING. DF THOSE Za YValUkes SELECTED FOR FLOTTING
o LIMITS SFECIFY WHICH Z& UALUES TO PLOT OM AN

i
Z THE ZA ORDERED DATA FLAG ON CaARD L, COLS. 21-0T I8 MERELY USED 10
o MINIMIZE RUNNING TIME RBY ALLOWING VHE FPROGRAM T TERMINATE QNMCE

HAS PLOTTED AL, REQUESTED DATA, WITHOUT SEASRCHING THE REMAINDER
THEE ENDF/B FORMAT FILE. ONCZ & Z& LARGER THAN THE MaSTER LHFER ZA
LIMIT IS FOUND, IF THE Za ORDERED DATA FLAG IS OM THE PROCROM CoON

IMMEOTATELY TERMINATE. JTHERWISE THE FROGRAM MUST SESRCH Sl THE
WaEY VO THE CEND QF THE DaTa (I.E. UR TO THE TEMD CARD) TO INSURE

THET Gl LBATA IN THE REQUESTEDR Za RARGE a8 BEEN PLOTTED.

EXaMFLE INFUT

Akl THORIUM AaND RANIUM ISOTORES FROM A Za ORDERED FILE.

LT

IO GOOO00a]l

TO AFROVUCE ZOOMER RLOTE OF CATREGORY 1 UaATAa
FISSTIUN AND TOTal. INELASTIC DATA)Y FOR THORIUM-R23Z FROM 10 BV TO

1 OKEY AND FOR URANIUM-232 FROM 100 REV T3 20 MEY THE FOLLOWING 4
LNFUT CARNS ARE REQUEIRRED. ...
o 1 1 1 LPCOCOR2PPR )

POAIZPCIIZ 1 1,0000+07 1,3000+03 1
PALIBFR2T8 1 L. 0000+0S 2, CQ00+07
{BLANK CAREOF FOLLOWING LAST ZQ0M COMMAND)

ot

=

-

BEE UCRL-50400, YOL.. 17, PART FOR EXAMPLE QUTRUT FLOTS THAT
CORRESFONG TO THE SBOVE INFUT PARAMETERS. ' .

10000000000 0¢

Dxxxxx MADAINE LEPENDENT CODIMNG sexsewess

CHARAETER PLOTTING .

THE OMLLY MACHINE DEFENDENT FORTION OF THE GRAFHILCS INTRERFACE IS
INVOLVED WITH FLOTTING STRINGS OF CHORACTERS. ALL CHARALUTERS AR
STORED IMN THIS PROGRAM FOUR FER WORD. ali. FLOTTING 0OF CHARACTER
STRINGS IS PERFORMED WITH CUBROUTIME SYMELS, WHICH ASSUMES FOUR
CHARACTERS PER WORD AND FASSEE THE CHARACTER STRINGS ON 7O THE
NORMAL CALCOMP-L.TKE CHARACTER FLOTTING SUBROUTIME SYMREIL.. FOR USE
ON COMPUTERS WITH MORE THaM FOUR CHARACTERS FER WORD SUBROUTING
SYMEL.4 CONTALINS CODING TO PLOT ONE WORD OF CHARACTERS AT & TIME,
CADVANCING TN THE X DR Y DIRECTION {48 AFPROFRIATE) RETWEEN WORDS,
BY ACTIVATING VHIS CODING THIS FROSRAM MaY BE USED ON MACHINES
KWITH MORE THAN FOUR CHARACTERS FER WORD. '

aaooaoaoaanaaaon

LTEVALEL
[RIBEAVESTONS L6

0006
EVADIPER0
EVAGZIRO
B e A0

o9

EVAQEOED
UGS
EU D X0
EUVQQ R0
EUADE L OG0
EFUSOATL 1O
EV&Q31L 30
EeO3 150

ZOOM ZAEVANS140
EXFANIED ENFREY SCAMEEVAGS LSS

EVA0ELE0
EV&O3170
30

EVADID00
EUE0BE210
EIAQS2.20
EVARQI2E0
ZUEDE240
EUAOZ250
EUN0E2860
EVAOI27?0
ELD 3G

(TOTALELASTIC, CAFTURE . EUAQSZ2YO

EUAOZI00
EVADIZLO
SUACIIR0
EVADIZI0
EVACE340
EUAOZISO
EVAQZEGE
EVADSSI 7O
EVACESS0
EVAD3ERO
FUAG340G
EVACS410
EVACI420
TUAOSAZIO
EVAQ3440
EVAQCSIHSO |
EVAGI460
EVA034 70
EVACI480
ELAO3A90
EVAQ3E500
EVANIESLO
EUAGESR0
EVADESI30
EWRO3540
EVADESS0
EVAOISAG
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FemisE D007

FALIGE BETWEEN PLOTS

ma

AFTER GENERATING A& PLOT THIS FROGRA4 BILL CALL SURROUTING WalTER

EUAOSE T
ELIEHOES R0
EUEO3EHP0
EUAOZHO0

BEFORE FROCFERING TO THE MEXT PLOT. a8 DIETRIRUTED TH THIS PFROCRAMEVEGIoLW

SUBROUSTTNGE WAITER WL MERELY IMMESIATELY RETURM, IF THE UGSER
WISHES 10O [MPLEMENT THE INTERACTIVE MONE OF THTS PROGRAM TNSERT
CODING IN SURROUTINE WALTER TC PAUSE WHEM SUSROUTINE WATTER IS

Ol LT .

Coexrx MACHIME TEFENDENT CODING wcdess

(20696463062

nnnnnnnnnnnnnnnnnnnnnnmnnnnﬁnnnOnnnnmﬁnnnnnnmnn

FLOTTER INTERFADE W858 M-364 % 2% 5 4456

YHIS FROGRAM USES & CALCOMP--LIKE SLOTYER INTERFACE CONSISTING OF

-

DMLY FOUR SURBROUTTNES WHICH aRE QEFLNED &8 FOLLOWS, ..

FLOTRCRUE , NIZLIF , NTAPE ) - THNYTIALIZE A.QTTER. DEFTME RBUFFER FOR
PLOTTER (BUF), SIZE OF BUFFER TN WORDS

G 3620
FLCi R 30
EUAD TG
EW GO SaE0
EUEHO3é ol
VD38 (6
FEVAAD 340
EV&OS6P0
EUeE 3T G0
ERRT=TH I S
EUVAOZ TR0
EUAG3 ¥ 356G
EUAOIT 40

{NBUFY AND UNIT NUMBER OF PLOTTING TaRpEEVaOSZ 790

(NTAPE)Y . THIS ROUTINE IS5 OMLY CALLED
CALLED OMNCE WITH FLOTSORNE, 1000,100,
FLOT(X. Y, LFEN) - FOVE PFEXN FROM CURRENT FOSTTION TO THE

EUAQI o0
VO3 770

UMD ZTE0

COORDINATES (X.Y) [ TERMIMATE PLOTTINGEV&GI?YO

DEFENDING ON THE VALUE OF IFEN..

w 2 - MOVE aMND TiRaAW LINE (BESM QM)

3

= S ~ MOME OMLY (REAM OFF)
= =T - ADNVANCE T0O NENT FRaAME
= PR~ TERMINATE PFLAOTTING

FLOT CHARACTERS STARTING AT THE
COOROINATES (X,Y) aND MOULNG AT AN
ANGLLE (A) WITH RESBPECT TOQ THE POSITIVR
WoAKIS (IN THIS COUE A= 0.0 R 90.9).
THE CHARACTERS ARE STORED TN (BCLH)> AND
CHBCD
T PLOT, EACH CHARACTET WILL BE (HX IN
HEIGHT.
NUMBER (X, YV M Z A NT = SLOT A& FLOATING =0QINT MUMBER STARTING
AT THE CQOROIMNATES YY) AND MOVING a7
AN ANGLE (A} WITH RESPECT TO THE
FOSITIVE X AXIS (IN THIS CODE A=0.0 R
. PC.O)y THE NUMERER IS (I3 AND (N2) IS
THE NUMBER OF OECTMaL. TIGITS 10 ALOT
AFTER THE DECIMAL FOINT ( O=fND NUMRER
WITH DECIMAL FOINT, ~1=WRITE NUMERER AS
AN INTECGER WITH NO FOLLOWING DECIMAL
FOINT . EACH CHARACTER WILL BE (H) TM
HEIGHT . ‘

i

BYMBUL (X, YV M RCR. A, HECD ) -

IN ADUITION THE PLOTTER INTERFACE USIMG THE FOLLOWING COMUENTIOMS.

I'd

FLOTTING aREaA

THE TEFAULYT SLOTTING AREA ASSURED RBY THIS #ROGFAM 1S A SQUARE
1G.24 BY 10.24 INCHES aNR IS COMFOSED A SET OF 1024 RY 1024
RASTER FOINTS (RASTER FOINT SFPACING I3 0.01 INCHES IN X OR Y).
THIS FLOTTING aREA 1S DEFINED BY THE ARRAY (XYEIGE) IN BLOCK DaTe
(THE OWER ANT LIPFFER X LIMITS FOLLOWED &Y THE LOWER AN UREER Y
LIMITS ARE GIVEN) . THE RASTER FOINT SEACING I8 GIVEN RBY THE NRRAY
(RASTERY IN BLOCK DATA (THE RASTER FOINT SPACTNG IS5 GIUVEM FOR THE

EADIROO
EVAOEE LG
EUMDIRE0
EVAOFASE0
EVD3IZ40
EUAQEARG
EVAOERA0
EUEO33°70
BV 3RO
EUAHOIBFO

CUEFINES THE MUMEER OF CHARACTERSIUAIZIP0C

EVAOIPLO
EU&O3220
EU&OZPI0
EVADIP 40
EUHOEPED
EUADITP &0
EVAO3Y 70
EVAOIPR0
EVAGIPR0
EUADA0Q0
EUAOAQ LG
EA040R0
EUADA050
EVAQ4040
EVAQ3O5
EVA0A0SE
EVS0407¢
EVAO4A080
EUADADDQ
EVA0AL G0
EVAD41L 1O
EUAQA1 20
EVAQAL IO
EVAO04140
EVAGA 150
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- BrGE OC08

THE FLOTTING AREA MaY RE RE-DESTNED BY THE
RUT THE RASTER SFACIME WILL 3TILL
DEFINES A 20,0 By 172.0 20T THE
BY 2000 @Y 1000 RASTER

BIRECTIONS
USER RY USING IWPUT CARDS,
REMALIN THE SarME (E.5, IF THE USER
FLOTTING AREA WILL LOGICALLY RBE COMNFOSED
FOINTS) »

X oAb Y

CHBRACTER 3TZE

THE R&TIO OF WINTH T WEIGHT OF CHaARACTERS O NUMREERSG IS ARSUMED
T BE &7, AlL CHARACTERS WILL BE 14 RASTER FOINTS HIGH AN 12
RASTER FOINTS WIDE ., THE HEISHT AND WIUIH OF CHARACTERS ARE
IN UNITS OF RASTER- SFACINGS IN BLOCK LATaA BY THE aRRAYS (HEIGHT)
AMND CWTITHY » TW) FOSSTELE CHARACTER SIZES ARF LEFINED, BUT INM
VERSION OF THE CORDE BOTH ARE THE BSAME SIZE.

FLOTTER TNTERFACE 5406 5w d 0k d s

\

THIS

EVMOA L A0
EVagatl f0
EUAGA 10
EUSOA 10
ELa0 4200
EU&GARL0
L E04220
EVQO4R3Z0
ELEHOA2 40
EUAO Q50

TUEF INETIEVAO4260

FEVANG27 0
EVGO A28
EUGOQA290
EA04300
EMeC4.3 10
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FAGE OCOL

FROGRAM MIERGER

VERSICN 80-1 (JAaMUaRY 17802
VERSION 80-2 (DECEMBER 1980)>
VERSIGN 82~1 (JaMUaRY 1727
VERSTQN 831

WRITTEN BY DERMOTT =. CULLEN
NUCLEAR DaTe SECTION
INTERNATIONAL ATOMIC EMERGY AGENCY
P.0, ROX 200
VIENNA, AUSTRIA
TELEFHONE  23-40-1718

SUTHORS MESSAGE

THE COMMENTS MELOW SHOULD BE CONSIDERED THE LATEST LOICUMEMTATION
FOR THIS FROGRAM INCLUDIING ALl RECENT IMPROVEMENTS, FLEASE RIEAD
Al OF THESE COMMENTS BEFORE IMPLEMENTATION, PARTICULARLY THE
COMMENTS CONCERMWING MACHIME DEFENDENT -COQDING.

HIEROD

MEROO0 A0

MEFROGOEG

MERGOL T
MEROOOS

CIANUSRY 1983 NEW, MORE COMPATIBLE I/70 UNIT NUMREERS. MERGOOW

MERQOL O
MEROGL L
MEROG L
MERQO T 3w
MERDOL 40
MERCQOLED
MEROG L &
MEROOL Y
HMEROGLHY
MERGOLPO
MERQD2GH
MERCOLLG
MEROOZ20
MERGGIOQ
MERDOQOZ240

AT THE FRESENT TIME WE ARE -ATTEMPTING 70 TEVELOR & SET OF COMPUTERMERQOIGO

INDEFENLENT PROGRAMS THAT CAN EASILY BE IMPLEMENTED OM ANY OMZ

MEROQ 240

OF & WILE VARIETY OF COMPFUTERS. IN ORDER TO ASSIST IN THIS FROJECTHEROOR?G

IT WMOULDL HBE APPECIATED IF -YOU WOULD NOTIFY THE AUTHOR OF AMY
COMPILER DIAGNOSTIOS, OFERATING PROBLEMS OR SUBGRESTIONS ON HOW TO
IMPFROVE THIES PROGRAM. HOPEFULLY, IN THIS WaY FUTURE UERSIONG OF
THIS PROGRAM WILL BFE COMPLETELY COMFATIBLE FOR USE OM YOUR
COMPUTER »

FURFQSE -

THIS FROGRAM IS DESIGHED TO SELECTIVELY RETRIEVE DaTa OFF OF FROM

1 7O 10 ENIF/RB LATA TAFES AND TO MERGE THE SELECTED DaTa INTO &
SINGLE MAT/MF/MT ORDERED FINAL CUTRUT FILE.

IN THE DISCUSSIUN THAT FOLLOWS FOR SIMPLICITY THE ENDFA/B
TERMINQLOGY ———ENDF /B TAPE--—UWIlLL BE USED, IM FACTT THE ACTUaL
MEDIUM USEDR MaY ERE TagE, CaRDs DISE OR ANY OTHER METITLM.

ENDF/B FORMAT !

THIS FROGRAM ONLY¢ USES THE ENDF/R BCD OR CARTD ITMAGE FORMAT (AS
OFFOSEX TO THE BINARY FORMAT) AND CAN HANILE DATA IN ANY UFRSION
UF THE ENOF/B FORMAT (T.2,, ENDF/B-I, LI,IIL, IV OR U FORMATI.

MERQO 220
MIERQOIPO
MER OO EHG
MEROGOITG

| MEROQEIR0

MERCO330
MEROOF40
MEROG350
MERGOBA0
MEROUS 70
MEFOOSE0)
MERGOISO
MEROO400

. MEROO4LO

MEROO<20
MEROO43E
HERGO440)
MERCOASO

- MERQOQ60

MERGQaA70
MEROO410
MEROOAPC

THE ONLY NUMERICAL DaTa THAT THIS PROGRAM REALS I3 VHE 24 FROM THEMEROOSZ5OO

FIRST CARD OF EACH SECTION AND THE MAT/MF/MT FROM ZAlH CARD.
BEQUENCE NUMBRERS ARE IGNORED ON IMPUT ANT ALL. QTHER FIELDS ARE
REAL A8 HOULERITH.. AS SUCH THIS PROGRAM NEED NOY DISTINGUISH
BETWEEN DIFFERENT VERSIONS OF THE ENDF/8 FORMAT.

IT IS ASSUMED THAT THE [ATA IS CORRECTLY COLED IN THE ENDF/R
FORMAT AN NDO ERROR CHECKING IS PERFORMED. IM PARTICULAR IT IS
ASSUMET THAT THE MAT, MF AND T ON EACH CaRD IS CORRECT. SERUENCE
NUMEBERS (COLLUMNS 74-80) ARE IGNORED ON INFUT. RUT WILL =E
CORRECTL.Y QUTPUT ON ALl CARIDS. :

SECTION SIZE -

MERGOSLO
MERDOE20
MERQOOGEZO
MERQOSAG
MEROQOES0
MEROOS &0
MEROOS? G
MERQDEB0
MEROOS20
MEROGSOO
MERQOQ&61G
MEROGA2()




FaGE OGO

SINCE TH1S PROGRAM ONLY REALS THE LaTd OME CARD aT A TIME THERE

L5 MO LIMIT TO THE SIZE OF ANY GIVEN SECTION, E.G, THE TOTAL

CREOSS SECTIMUN MAY BE DESCRIRBED 3V 200,000 LATA FOINTS.

MERCOS 7O
MERCGHE0

SELECTION OF DATA .
- MERGO650)

THE USER MAY CHDOSE TO HMERGE. ALl DaTa OrR THE USER MAY SRECTFY

THAT ONLY CERTALN DATA SHOULD BE SELECTEI, THE DATA T0O &E QLG

SELECTED 1S DEFINED BY SPECIFYING UP Y0 100 MaT/MF/MT OR MERCO 720
ZEMF /MY RANGES, EACH FANGE IS DEFINED BY LOWER AMD LRPEER LIMITS  MEROO7S0
OF MAT/HMF /4T QR ZAMF /4T . . MERGO 740
- MERGO TS

REQUEST LLIMITS : : MERCCT7 A0
) MEROQQTTC

IN QRDER TO SIMPLIFY THE INPUT OF SELECTIOM REQUESTS THE FOLLOWINGMEROGVEO
CONVENTTIONS HeWE BEEM TNTROOUCED IN OROER TO MEFINE THD UPFER MERQQ 7?0
LIMITS OF RERUESTS IF THEY ARE NOT DEFINEDC BY INPUT (I.E., IF THEYMERQOIGO
ARE ZERO?Y 4 MERQOB10
) - MERQOBIG

(1) MAT OR Za - TIF THE URFPER LIMLIT IS ZERG IT IS SET EQUAL TQ THE MERQGE30O
LLOWER LIMIT. MIEROCE40

C2) MF OR MT - IF THE UPPER LIMIT I5 ZERQ IT IS SET EQUAL TO THE MERGOSSO
MAaXIMUM FOSSIBELE VALUE, 99 OR 999 RESFECTIVELY. MEROOBEO

* MEROOG70)

WITH THESE CONVENTIONG AN ENTIRE EValLUATION MAY ABFE SELECTED RY MERGOEEGO
MERELY SFECIFYING THE LOWER LIMIT OF MaAT QR ZA. THE UFPRER MAT OR MEROCE?0
2 LIMIT WILL BE SET FEQUAL TO THE LOWER LIMIT. THE LOWER LIMITS QFMERQQOPOO

ME/MT WILL BE O/0 ANI THE UFFER LIMITS OF MF/MT WILL HE SET TO MERGOP L0
/698 THIS WILL CAUSE ALL SECTIONS OF A SINGLE EVALUATION TO BE MEROGPIC
SELECTEL, MERQOPIO

MEROOPAC
SATISFYIMNG SELECTINN CRITERIA : ' MEROGPSS

MEROGY &0
IN ORIR FOR & SECTION TO MEET THE SELECTION CRITERIA SPECIFIETR  MERQOOPTO
BY ONE OF THE RETRIEMAL REQUESTS, EACH OF THE THREE FIELDS MEROOYEL
MATAMEAMT OR ZA/NF/MT) MUST INDIVIDUALLY SATISFY THE CORRESFONUIMBMEIROOPZO
LIMITS OF THE REQUEST, IT IS NOT SUFFICIENT THAT THE MaAT % A MERO L GO0
SECTTON LIE BETWEEN THE MIMIMUM AND SAXIMUM MATS OF & REGUEST. THEMEROLDLO
MR ANTS MT WILL ALSO BE INDIVIDUALLY COMPARED TO THE MF AND MT MERO L 020
LIMITS OF THE REQUEST. FOR EXAMPLE, & SECTION WITH MAT/MF/MT= = MEROLO30

2U00/3/2 TES NOT SATISFY A REQUEST THaAT SPECIFIFS A RIEAUEST LUSINGMEROLO4G
THE RANGE 2000/°%/1 THROUGBH 3000/3/L. THIS REQUEST SFECIFIES aAllL MERG OGO
MATERIALS WITH MAT RBETWEEM 2000 AND 3000, BUT ONLY THOSE SECTIONS MEROLOSH
WITH MF/MT=3/1. SIMILARLY A& REQUEST FOR 2000372 THROUGH 3000/9%9/ MEROL1070
F9% WILL NOT SELECT aNY SECTIONS WETH MF=1 OR 22, SINCE. THE MERGL10Q0
RERUEST SPFECIFLES all. MATERIALS WITH MAT BETWEEN 2000 AND 3000, MERQLO%20

BUT ONLY THOSE SECTIONS WITH MF= 3, OR MORE. MEROL1 14O
MEROL1110
DUFL.ICATE SECTIONS , MEROL1L2G

. i MERO1130
IF TWO OR MORE SECTIONS WITH THE SAME MAT/MF/MT ARE FOUND EITHER MERO1140
ON THE S&ME R DIFFRRENT TAPES, THE SECTIOM FROM THE TARE DEFINED MEROLLSO
EARLTEST IN THE INPUT CARDE WILL BE COPIED TO THE FINAL TAFE AMU MEROLLA0
AL, OTHER SECTIONS WITH THE SAME MAT/MF/MT WILL RE SKIFFED. THE = MEROLL7C
BUTFUT REFORT WILL IMDICATE WHICH SECTIONS BERE COFIED FROM WHICH MEROLLBO
TAFES, AS WELL AS WHICH SECTIDNS ARE DUFLICATE AMD WERE SKIFFETI. MEROLLPO

' - MERGL200
REACTION INDEX ’ MERGL210

\
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Fed3E Q003
MEROL W
THIS FROGRAM DOES NOT UPDATE THE REACTION INDEX IN MF=1, MT=4%l. MEROLIIL

FOR EACH MaTERTAL THE FROGRAM WILL FOLLOW THRE COMUENTIONS MERO L2240
DEF IMED ABOVE. AND DMLY COFY GONE SECTION MF=1, MT=451 AND GKI7 MERG L2500

AlLL OTHERS (JF MORE THAMN OME) . THIS CONVENTIOM HAS BN ADOF TR MERO L Zdu
BECAUSE. MOST USERS DO NOT REQUIRE & CORRECT REACTION THGEX FOR DLAT
THERE oFPLLICATIONS AND IT WAS NOT CONSIDERED WORTHWHILE TO INCLUDEMERO b25
THE QUERHEAD OF CONSTRUCTIMG & CORRECT REACTION INTHEX IM THIS MERO L 2P0

FROGRAM . HOWEVER, IF YOU REQUIRE & REACTION IMDEX FOR YOUR MEERO 1, 500
AFELICATION AFTER RUNNING THIS PROGRAM YOU MAY LUSE FRODRAM MERO LS
BLCTION TG CREATE ONE. . MERG 1 320
: MERO L I3
RETRIEVAL STATISTICS MERO L340
MERO 1L ES50
THERE WILL ALWAYS BE AN QUTPUT REFORT LISTING INDTCATING WHECH MEFROT B0
SECTIONS WHERE SELECTED, WHICH DUPLICATE SECTIONS WERE SKIFFED, MERO 137
WHICH TAFE THE SECTION WAS ON, WHICH REGUEST (HAT/MF/MT OR MERO1 584
ZAH/ME/MT RANGED CAUSED THE SECTION TO BE SELECTED AN HOW MANY MER( 3, 390
CARDS WERE TN THE SECTION. IN ARDITION THE USER MAY OFTIONALLY MEFRG L 4C0
NETAIN A FILE DONTAINING THE SAME INFORMATION. THIS FILE MAY KT MERO1410
COMEBINED WMITH QTHER SIMILAR FILES OUTFUT BY THIS FPROGRAM IN UhnEP MEROQ 1420
O ACCUMULATE RETRIEWA. STATISTICS OVER A FERION OF TIME. 1F MERD 1430
SPECIFIED THIS FILE WILL CONTAIN THE FOLLOWING IMFURMATlHN IN MERQ L 440
&I7 FORMAT, ) MERO1 450
. MEROL 450
(1) ZA MERO1 470
(2> MAT : MERO 1 480
(3> MF MERD 1490
(4> MT MERQ 1500
(5) MUMBER OF CARNDS IN SECTION : MERD 1510
(&) REQUIZST NUMEBER THAT CAUSED SECTION TO BE SELECTED MITRO 15520
MEFROQLS30
INFUT FILES , ‘ MERC 1540
e e e MERD 1554
UNIT DESCRIFTION . MEHOi'éO
‘ MEROLE7

5 INFUT CARDS (ROD - 20¢ CHARACTERS/RECORDL HER01580
UARY FROM L 1O 1O ENDF/E DATA FILES (BECH - 80 CHARACTERS/RECORD) MEROI1SYC
' ~ MERO1.60G
CUTFUT FILES MERO1&LO
_ ) MEROL&2¢
UNIT UESCRIPTION MERO 1 &30
- - | MERQL&40
&  OUTPUT REFORT LISTING (BCD - 120 CHARACTERS/RECORD) . MERC1L&S0
VARY MERGED ENDF/R DATA (BCH - 90 CHARACTERS/RECORN) MERO 1é&60
VARY RETRIEVAL. STATTSTICS FILE (BCI - B0 CHARACTERS/RELORD) MERQ LS 7
; . HMERD 1 &80
INFUT CARDS ' MERO1&%0
——————————— ‘ MERQ 1700
CARD  COLUMNS FORMAT NESCRIFTION MERO171.0
HMERQ 1720
1 1-11 T11 MERGED TAFE UNIT NUMRBER. . MEROL 730
12-22 114 FRIMARY RETRIEVAL CRITERIA MEROL1740
= O - MAT MEROL750
= 1 - 24 MERC1L 760

2333 Tit RETRIEVAL REFORT UNIT NUMEBER (OFTIONAL.} MERD LT 70
=,LE.C ~ REFORT WILL MOT RE WRITTEN MERO 1780

=.GT.C - REPORT OF EACH SECTION RETRIEVEDN MEROL790

WILL, BE WRITTEN ON THIS UNIT MEROLB0O

€5,




€« ve ne ve e s

FeE 0004

] Loedody 188,02 MERGED TaAPE LABEL : MIERGLELO

LH7=T0 14 MERGED TAPE ENDFCH NUMBER MERO LE20

3-N =11 Ted UMIT NUMBERC(S: OF TAPE(S) TR MERGE, MERGT B30

: TAFES TO MERDGE ARE IKFINED ONE PER ‘ MERO L840

CARD, THE USER MAT SPECIFY 1| TO 10 MIZIRO L8350

TARES AND THE LIST IS TERMIMNATED BY A MERO L3660

) SLAMK CARD., MERQLIATG

VARY 1= & 146 LOWER PRIMARY LIMIT (MAT OR ZA) MERO LEB0

7- 8 12 LOWER #F ILLMIv MIERGLEY

Pl = LOWER MT LIMIT MERO1 200

LR-1? T4 . UFPER PRIMARY LIMIT (MAT OR 7ay  ° MERD1LP 1O

18~-19 12 URFER MF LLMLT MEROLZ20

RG22 1% URFER MT LIMIT MERD 1230

FANGES OF MAT/HF/MT OR ZASME/MT TO RBE MEFIO L9 40

RETRIEVEL ARE SFEQIFTED BY DEFTNING MEROL P50

ONE RANGE (LOWER AND UPRER LIMITS) FER MERQ 1. P&

CARD., THE USER MAY SFECIFY O TD 100 MERGLY?G

RANGES AND THE LIST OF REOUEST RAMGES MERD 19830

IS TERMINATED BY A EBLANK DARD. IF MERC 1 P90

THE FIFRST CARD I5 RL_AMK () REQUESTS) MERO20G0O

ALL DATA WILL BE RETRIFUED, IF THE UPFER = MERQIGLO

FRIMARY CRITERIA (MAT DR ZAY 15 LESS THAN MEROZCZO

THE LOWER FRIMARY CRITERTA, THE URFER MERQ230

- : 0 PRIMARY CRITERIA WILL FE SET ERUAL TO MERODOG40

THE LOWER PRIMARY CRITERTAs TF THE UFFER MERO2050

MF DR MT LIMIT IS ZERQ, OR RLANK, TT MEROZ04G0

WILL HE SET TO THE MAXIMUM FOSSTIHLE MERDD2070

DALUE, I.E. MF=99 OR MT=999 (3EF MEROZOSH0

) EXAHPLE IMFUT Y, - MEROZOP0

2333 TiL ASSIGNED REQUEST MUMERER. TF NOT SPECIFIED MEROIZLOC

THE FROGRAM WILL ASBUNME THAT nacu REQUEST MERD2L10

JLINE IS INDEPENDEMNT AND REQUESTS ARE MEROZLZ0

NUMBERED L, 2, 3, 4. ETC. REQUEST NUMRERS MERO2130

NEED OiMLY RE SFECIFIER IF THE USER WISHES MERODL 4

TQ EITHER GROUF A NUMEER 0OF RAMDES MERDZ 150

TREETHER FOR THE QUTFUT REFORT, ANDCOR IF MEROZL&C

THE USER WISHES TOU ACCUMULALNE RETRIEUVAL MERQD21 70

INFORMATION USING THE OPTIOMAL OUTRUT MEROZ1H0

REFORT FILE. MERQ2170,

’ T MEROR2200

EXAMPLE, INPUT : ) MERO221.0

: MEROZ22C

MERGE ENLF /B DATA ONTO UNIT 10 FROM UNITS 11, 12, 13 AN 14. nsnoe:su
C RETRIEVE DATA BY MAT MIMBER. WRITE RETRIEVAL STATISTICS ON MEROR224
.UNIT 18, THIE RETRIEVAL. WILL. BE MATS 31103, 11046 , ALL. MATS hFRoazs

BETWEEN L1204 AND 1215, MF=1, 3, 4 AND 5 OF MAT 1217 AND MF=3, MERQ226¢

Mr=1 OF MAT 1304, ALL OF THESE RANCES WILL EE TREATED AS PARTS MEROI27O

OF. REQUEST WUMBER 4317, MERO22E0

. MERO2290

THE FOLLOUWING 14 INFUT CARDS ARE REQUIREMN. MERO:I00

- : MEEOR310

10 0 15 MEROR2320

EXAMPLE TAPE LAKEL. FOR MERGER MERO2IZ0

11 . : MIERQ2340

12 : MEROZ3SO

13 : MEROZ23I&40

14 _ MEFROR2370

{BLLANK CARD TERMINATES TaAFE LIST) MEROZ380

« 1103 4317 (UPPER LIMIT SET 11 1103/99/999)MERO2IVO




4Z17
4317
4317
4317
4317

1106
13204
1219

44
L g

1304

1215
1219
1219
1 1304

OO0

)

Ll (3 ks

ITRC N

[y

XwRH% MOGCHINE DEPENTHEMT CODTNG  wXxssdmsnn

THEREE SHOWH.D NOT RE AMY MACHINE DEPEMNDENT CORING IM THIS

OooOoO06Gan

Ceexser MECHINE DEPENDENT COOIMG sdsMmsxges

FAGE O005

FROGRM .

(UFRFER LIMIT SET TO LLIQOs/99/999 ) MEROZAGO
(UPPER LIMTT GET TN 1215/929.799 1 ME
(UPPER ILIMIT 38T TO 1219/ 1/999 0 MERGIALO
CUPPRER LIMEIT SET TQ 12197
(UPPER LIMIT COMPLETELY DEF IMED)MERCG2A4G
CRLAMNK CHRDN TERMIMATES REGUESTS ) MERGTIGnG

2414

/PP I MERODA 5O

HEROZ 450
MIEROR2 A7

iR 25
MERQZEH00G

5
MERO2EG O
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FizeE D00l

FROGRA LLCTTONCUTRUT . TAFE&=QUTRFUT, TARELO, TARELL)
FROGRAM TILCTION

VERSTION Sl-1 (SEFTEMBER 1931)

VERSIGH 82-1 (JanUaRrY 19823

VERSIGN 83%—1 (JANUJARY 1983)#KEEFP ORIGIMAL, MOL. NUMBIER

#NEW, MORE COMPATIRLE T/0 LUNFTT MNUMBERS.

WMIRITTEN RBY DERMOTT E. CQULLEN
NUCLEAR DaTa SECTION
THTERNATIONAL ATOMIC EMERGY AGEMCY
Fa0. ROX 200
a=140C, WIENNA, AUSTRIA
TELEFHONE  23-40-1718

HUTHORS MESSAGE

THE COMMENTS BELOW SHOULD B CONSIDERED THE LOATEST LOCUMENATIOM
FOR THIS PROGRAM THCLULDING Akl RECENT IMPROUEMENTS, PLEASE READ
ALL OF THESE COMMENTS BEFORE [MPLEMENTATIOM.

Qoo ous, |

QOOALL
DOOE0C

9103 I RSTOINN
DO LAORMN

QOLIONO0G
001, 40Q 0

OQ LEGOO
QLAY
QOL7000C
QO LBOHOU
Q01?000
GO20000
QORLGGO

AT THE PRESENT TIME WE ARE ATTEMFTING 70O DEVELOF & SET NF COMPUTEROORZROOMM.

INDEFENLENT FROGRAME THAT CAN SagSILY BE IMPLEMEMTED 0N ANY ONE

QOAZCOQC

OF A& WIE VARIETY 9OF COMPUTERE. TN OQRIOER TO ASSIST IN THIZ FROJECTOORAOOGE

IT WOULD BE APPECIATED IF YOU WOULD HOTIFY THE AUTHOR OF ANY
COMPLLER LBIAGNOSTIOS, OPERATIHNG FROBLEMS OR SUGGESTIOMNS OM HOW TO
IMFROVE "THRIS FROCRAM. HOFEFULLY, IN THIS WAY FUTURE UERSIONS OF
VHIS FROGR&M WILL BE COMPLETELY COMP&TIBLE FOR LSE ON YOUR
COMFUTER.,

FURFOGE

THIS FRQGRAM I8 NESIGMED TO CREATE & REACTION INDEX FIR A
MAETERIAL ON AN ENDFAR FORMATTED TARE AND TO LMSERT THIS REACTION
INDEX I[N FILE 1, SECTION 451 OF EACH HATERIAL.

IN THE RESCRIFPTION THAT FOLLOWS FOR SIMPLICITY THE EMIFE/R

TERM EROLODY ENDF /B TAPE---WILL BE USED. IN FACT THE ACTLAL
MEDTTUM MaY R TaFE, CARDE, DIESK, OR ANY OTHER METILM.

ENDF /R FORMAT

THIS FROGRAM ONILY USEE THE ENDF/R B2CD OR CARD IMAGE FURMAT (A8
DFPOSED TO THE BINARY FORMATY aND CanN HANCOLE DATa IN ANY VERSTON
DF THE ENDF/T FORMAT <(I.RE., ENDF/B-I, II,IIZI, TV OR U FORMAT)Y.

THIS FROGRAM WILL AUTOMATICALLY DETERMINE WHICH VERSIUN OF THE
ENDF/B FORMAT EACH MAT IS IN AND WILL THEN FROFERLY REFLANE THE
REACTION INDEX FOR ZACH MAT. DIFFERENT MATS OM THE SAME TAPE MAY
EVEN BE IN DIFFERENT VERESIONE OF THE ENLF /R FORMAT. .

IT I8 ASSUMED THAT THE DATA IS CORWECTLY COLET IN THE ENDF/R

CFORMAT AND NO ERRQR CHECKINCG IS FPERFORMEI. IN FPARTICULAR IT IS

ASSUMET! THAT THE HaT, MF AND WT ON EACH CaRDl I8 CORRECT. SEQUEMCE
NUMBERS (COLIRING 74-80) NEED NOT  BE FRESEMT ON INFUT, BUT WILL RE
CORRECTLY OUTFUT ON All. CARDS.

IN ORDER TN DISTINGUISH BETWEEN DATA IN THE ENDE/E-U AN SARLTER
VERSIONS (OF THE ENIF/% FORMAT, FOR all DATS IN THE ENIF/R-U ’

00250
DORAHNTN

. QOG0

QORRGOCG
OO0
QOIOOOCH
QOILOGOHO
QOI2000
QOIIOO0NG
OOTAION
GOJSOOO
0034600G0
QOI7OON
DQ3BOOOG
QOIFO00G
COAQODO
Q4L GOV
QQA420000
GOAZQUG0
(el T 1013 Lh ]
DCATORLG
QAL
QQA70C0D
20480000
QOGO
QOBOOVOG
OOSLOGOG
QOZB20000
QOSIOCO0
COSAGDOC
QOETHOOON
QOTAONHO0
QOH700G0
QGBRDOOG
OQSHPOQOQ




FeGE 0002

FORMAT , OM THE SECOMD CARD OF SECTION MF=j, MT=451 THE N1 FIELD
MUST BE ZERD, TN EARLIER VERSIONES OF THE ENIF/O FORMAT THIE ML
DIEFENET THE NUNBER OF SOMMENT CARDS [N THE SECTIOM, WHICH [S
ALWAYS FOSITIVE, THEREFORE 2Y 3IMRLY TESTIMG THTSE NI FIELD TT
TS FOSSIRLE TO DISTINAUTIEH BETWEEN UaTa IN THE FMOF/R-U ol
EARLIER VERSLONS OF THE ENDF/B FORMET. o

SECTION SIZE

SINCE THIS PROGRAM OMLY READS THE OaTa ONE CARD AT & TIME THERE
IS MO LIMIT 10 THE SIZE OF ANY GIVEN SECTIOMN, .35, THE TNTaL
CRIOSS SECTION MAad o DESCRIBED BY 200,000 DATA POINTS.

NUMBER OF SECTIONS PER TARL

IT 1% ASSUMED YHAT THE ENTIRE ENIF/E VAFE CONTALNG 3000 DR FEWER

Ceiady QU
Vo T2R AnTalale
10T el STV IATS)
Qed JApIN
QOG0
QAT
QOQAHGIQLC
QOB TGN
GOABUC
QOEPOG
CQOTOUOO0
QT LU
QT 20000
Ly rarisisleld]
QOG0
QO P00

SECTIONGS, I.E. 3000 OR FREMER MAT,MF,MT COMBIMATIONSG, IF THIS LIMITOO?40O0G0
15 EXCFELET TRIS FROGRAM WILL TERMIMNATE EXECUTION,. IF NEET RE THISOO7FOOGG

LIMEIT CAM EASILY RE CHANGEL BY CHAMGIMNG THE DRIMENRTIOM STATEMENT
BELOW AND RE-DEFIMNING THE VARIABLE MAXIE IN THE RELOW DATA
STHTEMENT .

HOLLERITH SECTION -

QOT7BCGOGO
QO TROOGO
OOA0COHOO0
008G LO0GO
SORA20GGORG
CD330000

EACH MAT MUST.INITIALLY CONTAIN A SECTION MF=1, MT=451, MHL.THOUGH 00340000

THE SECTION MAY OR MaY NOT IMITIALLY CUONTAIN A REACTION IMOEX. IF

DOBELOOO

ANY MATERIAL ROES NOT CONTAIM A SECTION MF=1, MT=431 THIS FROGRAM 0OB4QUCC
WILL TERMINATE EXECUTION. THIS CONUVENTIOM HAS BEEN ADOPTELD RECAUSEQQG OG0

1T I8 IMPOSSIRLE FOR THIS FROGRAM TO DETERMINE WHICH UERSIOM OF
THE ENUF/R FORMAT THE DATA IS CODREDR IN WITHOUT FIRST REA
MT=451 . THEREFORE WITHOUT &N "INITIAL SECTION MF=1, MT=4851 THE
FROGRE&M CAMNOT UETERMINE HOW TO FROFERLY CUTFUT MF=1, MT=45S1,

JF THE MATERYAL INITIALLY COMTAING N RENCTION IMNIEX TT LlLL &
UBED TO OEFINE THE #OD NIMBER FOR CORRESFOMUITING SECTIONS TN THE
NEW REACTION INUEX (I.E, IF A SECTION FROM THE ORTGINMNSL RESCTLTOM

QOBBOCOG

JING ME=1, 00870000

GOPGOON0
QOHFLIN0O
GOPRONO0
DOIT VOO
DDR40000
QOPEOHOCH

INDEX HAS THE SaME MF/7MT NUMBERS A8 & SECTION TN THE: MEW REACTION QOREGQOO
INDEX THE MOL NUMBER FROM THE OJRIGINAL REACTION TMOEX WILL BE USELRCOZTOO00

IN THE WEM REACTION INDEX). OTHERWISE THE MODC NUMBER IN THE NEW
REACTION INLEX WILL BE SET ZQUAL TC ZERO.'

FROGRAM OFERATION | -

THE. ENTIRE ENOF/R TOPFE IS FIRST READ AND & QICTIONARY ENTRY 18
CREATED FOR EACH SECTION OF THE TAPE. THE ENDF/R TAPE IS THEN
REWOUND AN REAQD & SECOND TIME., DURING THIS SECOND FASS THE
DICTIONARY OF EACH MAT IS REPLACED., THIS VERSION OF NICTION
DOES NOT USE SCRATCH FILES ANMD I3 MORE EFFICIEMT THAN EARLIER
VERSIONS OF DICTION. ' -

INFUT CARLDS

o S et 4 e St i et e e S

NONE

INFUT FILES

e e et 008 e v st s o rete

UNTIT DESCRIFTION

10 ORIGINAL TAPE OF ENIF/B DATA (BCD - 80 CHARACTERS/RECORL)

DOPBOVCS
DOPPOVCE
TLOOCOOS
DLOLOO00
OLOROGGO
01, 0BOOY
B1LOAGOEG
DLOBROGN
0LOAOOGN
01.070000
01080000
01090000
01100000
01110000
01120000
01130000

"QLLA0CO0

01150000

L OLLEGOCG

QLL70000
01180000




QUTPUT FILES

UNIT DESCRIFTION

aaOoon

11 FIMAL TarE OF EMOF/7R DATA

. &

Qa0

N gt~y

0000

& QUTFUT REFORT (BCD —~ 120 CHARAGCTERS/RECOMD
CRCD !

x MACHINE DEFENDENT CODING seewwer
THERE SHOLLD NOT RE ANY MACHINE DEFENDEMT

nxxx® MACHINE OEFENDENT CODING e

FaGE

ACTERSARECORTID

IMN THIS FROGRM .

LpLeLE

OL1 PO

SR IALLVLE G
QLBOOG
OL3LO0G
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FROGRA
VERSTON
VERSIQN
DERMOTT &, CULLEMN
NUCLEAR DATH SECTION
INTERNATIOMM. ATOMIC
VIENNA, AMISTRIA
23~AH0-1T7 18

WRITTIEN BY
ENERDGYT MEEMCY

TELEFHONE

ALITHORS FESSAGE

THE COMMENTS BELOW SHOULD &E CONSIDERED THE LATEST DOCUMENTATIOM
oald. OF THESGE COMMEMTS

Sk, RECENT IMPROVEFMEMTE. FPLEASE RE2
FERT IOULARLY THE COMMEMTE CONCERNINMG MACHINE [OEPENDENT COTING .

ATTEMWRTING TO CEVELDOF A SET OF
INCEFENDERNT PROGRAMS THAT Cail EASILY BE IMPLEMENTED OM ANY ONE
DOF A WINE VARIETY OF COMPUTERS. IN ORDER TO ASEIST TN THIS
ITOWOLLY WE APPECIATED IF YOU WOULLD NOTLFY THE AUTHOR OF
COMPILER BEIAGNOSTICS, OGFPTRATING FROBLUEMS QR SUGEGESTIONG
IMFROVE THIS PROGRM&M. HOPEFULLY, IN THIS WAY FUTHIRE UERST
THIS FPROGRAM WILL RBE DOMPLETELY COMPATIBLE FOR LISE OM
COMFUTER .

AT THE FRESENT TIME WE ARE

ANY

FURFOBE

SOMPARE ERDF AR FORMATTED DATA FROM TWO
REALCTIONSG all CONSIDERZD TO SE COMPARABLE IF
CZAMTY o RESLLTS aRE PRESENTED IM GRAPHICAL

. PN

SEFERATE TNRUT ToFrES.
THEY PHAUE THE SAME

FORM .

TERMINOLOGY & NOF R
TofE »

IN THE FIOLLOWING FOR SIWMPLICITY THE ENGF/R
TaFE—WILL BE USED. IN FACT THE aCTuUAL METIUM MAY B
DISK OR ANY OTHER MEDTUM.

FROGRA&M ITLENTIFICATION

A% OUVSTRIRUTED THE FIRST FRAME OF PLOTTED QUTRUT WILL DOCZUMENT
THE FROGRAM NAME ., VERSION AMD INSTALLATIUM. THIS TINFORMATION IS
BTORED A5 IATA IN THE aARRAY VERBED NEAR THE BEGINNING OF
SUBROUTINE SETHLT. IF YOU WICH TO CUSTOMIZE THE OQUTET TO
YOUR INSTHMULATLIOM CHANGE THE LaST TWO LIMES OF THE ARRAY VERGES.

ENDF/7B FORMAT

OR CARTI TMAGE FORMAT (AS
HAMOLE DATA IN ANY UVERSTOM
ITITL, TV OR U FORMAST) .

THIS FROGRAM DMLY UEEES THE ENIF/R BCD
NFFPOSED 7O THE BINARY FORMAT) aAND CaM
OF THE ENIF/R FORMAT (I.5., ENDF/B-T,

BOTH BETS OF EVALUATED DATA MUST BE IN THE ENME/R FORMAT. ONLY
SECTIONS OF FILE 2 (RESONANCE FPARAMETERS) AMI' FILE X (TARLIATER
CROSS SECTIONS) WILL RE READ AND aAlLL OTHER. SECTLONS Il RE
SKIFFED, IN FILZ 2 THE OMLY IMPORTANT INFORMATION I6 THE EMEREY
LIMITE OF THE RESILUED AND UNRESDLUED RESOMAMCE REGION WHICH IS
LOCATEDR IN THE SaME FIELDS IN ALl VERSIOMS 08 THE ENDFESS FQRMAT.
SIMILARLY THE FORMAT OF FILE 3 IS THE SAME IM ALL UERSIDNS OF
ENDF /. THEREFORE THIS FROGRAM CaN FE USED WITH DATA IN &MY OF

BEFQORE .

COMPUTERTCOMOO

FROJECTOOMODI2.50

Cadng .

(S04
Z2MC
Z0MO

001
MO
OMOC ;
SOMO LG
B GUL Lo
SO0 L2
OHMOOT 54
COMOOL 40
SOMOGLIS
DOMOG L s
O3 76
LG 1o

OMO

LIMOGR440
Z0Me I
LOMOG2

COEDORATO
COMOG2H0
COMOQ2P¢
DDMOOZ0
COMOO31L O
CIMOOE 2
COM»MIZ30
DOMOO3ac
SOMOMIED
SO0 R4 0
COMOO370
ZOMOO 350
COMOOIVG
COMSGa00
DIMOC4 L0
GOMGO-20
LGOS
COMOG a0

IDENTIFYCOMGO4S0

LRMGOA A0
COMO0470
LOMGO48
COMDDARC0
COMOQBG0
COMGOS G
LOMOOE 0
COMOOSZG
SOMOOS A0
COMOEEG
COMCOS 60
COMSOS Y0
DOMOOSEG
CROMOLSP0
ZOMOGAG
COMODSL O




. FEBE Qoo
THE ERDF AT FORMAT (T,E. ENOE/R-T, L0, TET, W OR Y. COMOOS0
COMOOEHE0
CROSS SECTION INTERFOLATION . DIMOO&4U
4 DOMOOATL
CROSS SECTIONS SMUST BE IN EITHER HISTOGRAM (T.E.; INTERFPOLAVIOM  COMOOHA0
Ladd 1) OR OLLINEARLY INTERPFOLABLE (I.£, INTERFHATION Lald 2) FORM. ORGSO
TE THEY ARE NOT A WARHING MECSAGE WILL BE FRINTED &MD EXECUTION CIIMOGOE0
WILL EBE TERMINATEN. CEE INSTRUCTIONE BELOL 08 HOW TN COMUERT 7 DUMOe90
DATA TO HISIOIGRAM DR LINEARLY INTEREOLAELE FORM, M) T
COMOG P 1O
RESCTION INDOEX COMGOTF20
: COMOO 730
THIS FPROGRANM DOES HOT USE THE REACTION IMIEX WHICH I8 SIUEN TN OMGC 740
SECTION tF=l, Mi=45L OF SACH EUALUATION, OO0 TS50
_ COMOG 740
SECTION SIVE , COMODFFO
COMOL 790
BEINCE THIS PROGRAM USES & LOGICAL PAGING SYSTEM THEME I8 A LIKIT COMOLTYO
TO THE MHUMBER OF FOINTS IN ANY SECTION, E.G.. THE TOVAL CROSS LOMOGBOG
SECTION MaY B REFRESENTER RY 200,000 DATA POINTS. COMONET
. COMOGRZO
WHIOH REACTIONS WTLL BE FLOTTED . COMOORZE0
. COMOOB40
THEISE RESCTIONS ITH THE SoiE (Za, M7 WIlk BE COMPARED, BUT L LDMOOEEN
OMLY THOSE REACTIONS MHICH DIFFER BY A USER SPECIFTED ALLOWAGLE COMOGB &G
DIFFERENCE WILL BE PLOTTED., IN ORDER TG FORCE ALL COMFARARLE COMOOE 7O
REACTIONS TO BE PLOTTED THE USER NEED OMLY SFECIFY AM ALLOWARLE  CDMOOGES0
"OIFFERENCE OF ZERD. COMOGEP0
COMOOPO0
FILOT FORMATS COMOOP 1O
. L COMOO2U
THE TWO CROSS SECTIONE ARE CONSIDERED TO RE A STANDARD (THE FIRST COMOOFI0
CROSS SECTIOND AND A CROSS SECTION 10 BE COMPAREN TO THE STAMOGRD COMOGS A0
CTHE SECOMD CRUSS SECTIOM). THE DUYEUT FROM. THIS PROGRAM IS A COMOGYE
SERIES OF PLOTS. EACKH FLOT WILL CONTAIM THE STANDARN CROSS SECTIOMCOMOOR6E)
AND TN AVITION THE USER MAY SPECIFY THAT FACH FLOT ALSO CONTAIN  COMOGRTO
THE SECOND CRASHS SECTION ANLVOR THE RATIGC OF THE SECOMD DROSS COMOLPEO
FSECTIDN TO THE FIRST CROSS SECTION. COMOOPI0
SOMO LG
THE USER MAY SELECT ONE OF THE FOLLOWIMG FIVE FLOT FORMATS (THE  GOMOLOLO
NUMBER FRECEDING THE IPTION I8 THE WalUE OF THE SO SODE SELECTGORCOMO1LO20
THAT THE USER SHOULD SPECIFY AS INPUT OM THE FIRST fARD) . DOMO1.C30
: . : COMOLOSO
(G) THE STANDARD CROSE SECTION (I.E. FIRST EVALUATION! AND THE COMOLOS0
RATIO OF THE SECOND EVALUATION TO THE FIRST EVALUATION. THE  COMOLO&O
DATA Will. B PRESENETED AS TWO SUB-PLOTS FER PLOT WITH THE COMGLO70
STONDARD CRIISS SECTION IN THE UPFER MALF OF THE PLIDT AMD THE  COMOLOSO
RATIO IN THE LOWER HALF OF THE FLOT. COMO1 OB
COMOL1O0
(1) THE STANDARD CROSH. SECTIOM (I.E, FIRST EVALUATION) AND THE COMOL110
SECUONU EVALUATION, THE DATA WILL BE FRESENTED A8 TWO GUE-FLOTSCOMOL120
FER FLOT WLITH THE STANDARD CROSS SECTION ON THE UPPER HALF COMOL 130
OF THE FLOT AaND THE SECOMD CROSS SECTION IN THE LOWER HALF OF COMO1140
THE FLOT. ) ' coMoLise
. COMOL 160
(2) THE STANDARD CROSS SECTION (ILE. FIRST EVALUATIONY AND THE DOMOL1L2¢G
SECOND EVALUATION, THE DATA WILL BE FRESENTED AS ONE ALOT COMOYL 180
CONTATNING BOTH THE STANDARD AND SECOHD CROSS SECTYION. . THE DUMGL 190
STHNDARA CROGSS SECTTON WILL %5 SRESENTED AS A SOLTN LIME SMO COMOL200
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~ DIFFERENT WUSING LINEAR VS.

FaGE

DG L2 L

THE SECONT CROSE SECTION WILL, BE PRESENTED A% A DSSBRHET LUNE,

SECSOMO CHOYSS SECTION AND PaATIO OF
THE SECOND CROSS SECTION TO THE SECONMD CROSS SETTION. THE
WL BE PRESENTED AS THREE 3SUR-FITS FER ALOT WGLITH THE
STaNDARD CROSH SECTION IN THE USKRER THIAL OF THE ROOT. THE
SECONI CROSS SECTIOM IMN THE MILNLE THIRD aMD TWE R P T0 O THE
TWO LN THE LOWER THIRD COF THE PLOT.

(3 THE sSTAaNDARD CROSE SECTION,

SECOND CROGE SECTION MDD S TTO OF
THE SECONTE CROSS SECTION TO THE SECOND CROGE SECTIUN.  THE
WILL 55 FPRESEMTED AS TWO SUB-PLATS FER FLOT WITH THE S3TANMDGRD
AMI SECDND CROSE SECTION ON THE SaME SUB-PLEOY TN THE UEPER
TWO THIRDS (F THE FLOT AMD THE RATIO OF TWE TWO T THE LDWER
THIRD OF THE PLOT. THE STONIARD CROSS SECTION WILL RE
FPRESENTEIY A5 & S0LTD LINZ &N
FREGENTEL a8 A DOASHED LINE.

(43 THE STAMDARID CROSS SECTION,

ADDITIONAL PLOT FEATURES

IN ACGLITION TO THE CROSS SECTIONS DR RATIC THE FOLLOWING
INFORMAT LGNS WILL BE IMCLUDED OM EACH FLOT.

(1) AN TLENTIFICATION FOR EACH SET OF CROSS SECTIONS 8 TQ 30D
CHARACTERS FOR EACH SETS. )

THE MAaXiHuM HEGATIVE aND POSITIVE FER-CENT DIFFEREMCE BFTWEEN
THE. TWO EROSS SECTIONS.

(3} ARROWS INDLCATIMG THE EMERGY AT WHICH TR MAaXIMOM DIFFZRENCES

MOVIMURM ARD MAXINUM RATIO) QCCUR.,

THE ENERGY LLIMITS OF THE RESOLVED  aMIr UNRESOLUED RESUNANCE
REGION (IF THEY FaAlL WETHIN THE ZNMERGY LIMITS MY THE ~LOT).

RATIOC DATA

IF RaTI0 QUTERUY IS REQUESTED THE RATIO WLl RE DEFTINED AT E2MR0M
ENERGY THAT APFEARE IN EITHER EVALUATION. BETWEEN T
THE RATIO WILL BE PLOTTED ASSUMING LINEAR DEMIZNMINEMIE
TABULATED Yal.UES. FOR HISTOCGRAM OR LINEARLY INTERFOILARLE
SECTIONS THIS REPRESEMTATION WILL POINT QUT ALl EXTREMA OF THE
RATIO,
VALUES .,

IF TRE BEUaALUATED DATA T€ NOT IN SEITHER HISFGGRAM OR LINRARLY
INTERFOLARLE FORM THE RATIO MAY NOT EVEN FIRND ALl EXTREMa, FOR
EX&MFLE, LF ONE EVaLUATION IS LINEARLY INTERFOLARLE AND THE
OTHER NOM~LINEAR, RUT ZOTH AGREE AT ALL TABULATED ENERIIES THE
RATIO WILl. AFPPEAR TO BE EQUAL. TO UNITY AT ALl ENERIGIES, RUT IM
FACT THE CROSS CECTIOM RETWEEN TABULATED ENERGIES MAY BE ULITE -
NON-LIMEAR IMTERFPOLATION. FOR THIS
REASON ONLY LINEARLY INTERFOLABLE OR. HISTOGRAM DATA IS5 ALLOWERD
AS INFUY TO THIS FPROGRAM. :

LINEAR INTERPOLABLE

ALl CROSS SECTIONS HMaY 8Z CONVERTER T3 LINEARLY INTERFOLABUE FUORM
B USING PROGRAFM LINEAR (UCRL-ZC40C, VOL. 17, FART &),

g
PeTSIRIR!

COMO L2

COMOL 260
DT DM L2
COMO 1025

COMOYL 2o
DML 2

I BRSO

DA TECOMOL ST

MO LS00
DOMOL 50
COMO L340
MG L 350

THIZ SECONTY CROSS SECTIOM Wil RECOMOLAG

COMOLE
CiMd L 380
COMG L3946
COMO 1 400
DoMoLai O
TOMO1L 420

. CMo14a30

COMO L a4
COMG L4450y
COMD 1460
COMOLA70
COMO 1430
COMO 1470
COMOLI N
COMC1S1 o
LOmMO1520
COMOLS50
COMO 1 San
COMO LEEN
COMOLESAC
COMG LSO
COMOLER0
COMO LS9
COMO L &G0
COMO161C
DOMO 1620

BUT MOT NECZESARILY THE ZNEZRGY DEFENDENCE BETHUEEM TARULATEDCOMOLLSC

COMO 1640
COMOLAS0
COMUL1E60
COMOL&E TG
COMO 1650
COMO L &P
COMOL7C0
GOMGL 71
COMOLYR0
COMOT 736
COMOL7a
COMOL7SC
COMO 760
COMOL7 70
COMO L 780
COMOL 79

‘




HISTOGRAA

FUAL T LGROUR
FART 0.

VCRL~304030, WL, 17,
INFUT LINITS
UNIT  DESCRIPTION

] INFUT CaRrD

1 FIRST

DUTFUT UMETS

UNIT

EMLF A1

DESCRIFTION

& QUTHEFUT REPFPORT

SURATEH UNTITS

UNIT

DESCRIPTICN

2 SCRATEH
13 SOCRATIEH
14 SCRATCH

UNTIT FOR
UNIT FOR
UNIT FOR

INFUT CORNS
CARY  CUOLUMNG  FORMAT
1 1~11 TiL
1 12~22 1l
RF-33 £37.. 4
34~44 E1l.4
4555 E1L.4
o 1=30 AZo
% 130 ABO

HoE CROSE SELTIOM May

L ENERFLY INTERPOLAL
HISTQGRAM (L.E.

1 FORMATTED
11 SECOND FNOE/R FORMATTED EVALUSTION.

COMQERTED TQ

FORM BT USLING FROGR&M GEOURTE

EUALUATIUN CSTAMNIBRD) .

FIRE "'VF‘\L‘.JHTID:"!

’BLCG EUALUATION
R ﬁTlO (OWLY USED IF RATIOS RIEOUESTEID .
"lFCL TFTION '

F\'ET!'\'_IE‘.‘AI.. MODE  {(O=MAT,
GUTPUT SMOLE

1=7a0

= G - CROSS SECTION QUER RATIN.

=) - CROEE SECTION QUER CROSSE R[LCTIOM.
R - TWO F WSS SECTIONG ON IAMEI RUAT,
= 3 - CRQSS SECTIOM QUER (ORO%SS

RATIO. .
= - TWZ SRS SECTIOMS NN SamME QT
’ RATIO.
ALLOWABLE FRACTIOMAL OTFFERENCE . . U3BET

FLOTTING RATIOCS, AMNY REACTION WHERE THE
TWO EVALUATIONS DIFFER RBY MORE THaN THE
ALLOWABLE DIFFERENCE WIlLL BE PLOTTEDR. IF
ZERQ IS IMPUT THE STAMIARD ALLGARLE

DIFFERENCE OF C.005 (0.5 FER-OENTY WILL.
USED.
N DRIMENSION OF FLOT (IF ZERD 1S INPUT

FROGRAM WILL. USE STANUARD AFTIOM,
13.50)

¥ RIMENSION OF FLOY
FROGRAIM WILL
10.24).
IDENTIFICATION FOR URPFER SUALLIATIONS
TDENTIFICATION FOR LOUER ZUSLUATINING
(IDENTIFICATIONS SHQULD BE LEFT ADJUSTED
TA START IN COLUMNM 1),

(IF ZERD TS OINFUT

FAiE
OMO L0

OVER

IHEM

L COMOI2270

1304

ClmMo 1o
SOMOLE2G
COMO L3RG
MG B
COMO 13856
COMOLBAC
COMO L7
COMO L3880
MO 30
OO L4200
COMOLYLO
COMO Lo
MO L2230
COMOLP40
COMOLPES0
COMOLP4Q
MO LP 70
COMO 1280
GOMO LYY
COMO2000
COMO20 LW
COMO2020
COMOL2030
COMOZO4G
COMO209¢
COMO2060
COMO2I0?C
COMO2080
COMOL0P0
COMD2100
COMOZ2LLO
COMO2120
COMO21 30
COMD 2140
DROMOLLE
021 A
ZOMO2L 70

TECTIOM QUERCDOMO)2 1<)
COMQZ L0
COMO2200
COMOB210
COMDI220
TIOR3 0
CriM0, ""4\;

COMOR2380
COMOLRP0

CURRENTLYCOMO 2300

CDNO';'.SIO
COMGAZT 20

USE STANIWRD DPTION, CURRENTL YCODMOZ330

\'.‘.ON"):_"S“O
CIOMO2 350

\..UHU:’LSQO
DOMOE70
COMO23Z30




ALL DATH WILL 2R
EXaMPLE INPUT
RETRIEVE MATS L0223, LOT6 AND LO&8T THRUOUGER

OO0 00000

DATE A8 FROM ENDF/ZR~Y AMD SMDF/B-IV, #LOT
0 THE ENIF/B-IV DATA aND THE RATIC (MOLE 3} USING
™ THE STANLDARID QR DENOMTRATOR OF THE RATIO (SINCE
o AB THE FIRST OF THE TWO DnTa 8ET) ., ONLY SO ""JC‘.
WHTOH UIFFER AT ONE OR MORE SENERGIES BY 1 FER-CEMT DR MO
CNOTE, 1 FER-CENT = 0,01 A8 & FRACTIOMNY . MaKE THE
THE FLOT 20 BY 10 (X BY Y INCHES.
THE FOLLOWING SEVEN INFUT CARDS ARE REQUIRED.
3 0 0.0 20.0 13,0

(STaNDARD:

)Ul"li?)ﬂf?l(')fi(‘:i

ENDIF /B OHTa
ENIE/B--TV LATA

RETRIEWED.

iy,

A4 -p -1l I LOWER MY GR Za LITHMIT
18~22 ria UPFEER MaT O Ia LIMIT
81 TD LOOG MAT DR OZA RAMEES SR AL .
THIE LIST IS TERMIMATED RY FLANK Cafl,
= TLr UBPEER LIMET 18 LESS THad THE LQWER
LIMIT I7T WILL RE SET EQUAL TO THE LOWER
LIMIT, IF THE FIRST RaMEE CaRlr IS5 EBLANK

TDENTIFY  THE

THED BN /-4 DT,

KA O
o

WAR-UOAG

T Gy

ZLIFTED

DIMENS TOMS UI

HeasE T, 2
T »

ZOMGE ¥
ZOMO 20
SRR e
i D‘hn YA

N [“\1.’: 34 70
COMO4 'r.')\ h

[ f')Nf)...q\,'O
COMOLDS

.DMO 255 ‘7’(‘
COMOR600
COMORA1O
COMGLE20
COMD L3S0

c 1023 s -
o 1056 - OO G40
c LO6S 1072 COMOR2650
c CRLANK CARD TERMINATES REQUEST LIST? CMC2Ed
- DOMORST7N
Creserx MAOHINE JEPENDENT CODING wexewnwns COMO AR
c COMOLI&PD
194 CHaRACTER FLOTTING COMO2TON
C DOMO2 710
[ THE ONLY MaAUCHINE DEPENDENT SORTION QF THE GRAPHICS IMTERFACE XS COMO27AD
c INUOLVED WETH PFLOTTING STRINGS OF UHARACTERS. ALL THARACTERS ARk COMOL 730
[ SYORED IN THLS PROGRAM FOUR FER WORD, Mo PLDTTING I CHARACTER COMQLI7al
E STRINGS (8 FERFURMED WITH SUBRDUTINE SYMEL4, WHICH aSSUIMES FOUR TOMCL S0
[ CHARACTERE PER WORD AND FASSES THE CHaRACTER & TL'T\"“'% DM 70 TiHE SOMO7 &0
o NUORMAL CALCOMF - ITRE CHARACTER PLOTTING SUBROQUYTYMNE SYMEN.. FOR USE COMORF7Q
R DN COMPUTERS WITH MORE THAN FOUR CHARSCTERS SR WORD SURRDOUTING CCMOR7TE0
C SYMELS CONTAING CODING TO FL.OT ON2 WORD OF CHARADTERS AT A TImE, COMO2 790
'-'3' ADVARNCING TN THE X O ¥ NIRECTION (AS APFROFRIATI) HETWERM WORLDS. COMO28O0
c BY ACTIVATING THIS CONING THIS PROGRAM MoY BE USED DN MACHINES COMO2YLO
4 WETH MORE THAN FOUR CHARACTERS FER WORD, COoOMO2320
[ - COMOIB30
T MACHINE DEFENDENT CORING emnewn COMO2840
Cxxsestie FLOTTER (NTERIFACE 5% Hek 64 46X COMCLBES
C COMONR36y
C TH1G FROGRAM USES A CALTOMP-_.IKE PLOTTER INTERFACTE CONSISTIMG OF CORCIETO
c DMLY FOUR SUBROUTTIMES WHICH ARE DEFINED A% FOLLOWS. .. CUMO 283G
.C . COMO2E90
i P “"(dUF,NﬂLJl',NTAF‘F’ ) = IMITIALIZE FLOTTER. DEFINE BLUFFER FOR COMORPO0
C PLOTTER (BUF), SIZE OF RUFFER IN WORDS COMOI?10
o (MBUFY AND UNIT NUMEBER OF FLOTITING TAFECOMO2920
C (NTAPEY, THIS ROUTINE IS ONLY CALLED COMORP 3N
C CALLED ONCE WITH ALOTSOBUFR, 10GQ,. 103 . COMo2van
o FLOT(X, Y, TFEND - MQUE FEN FROM CURRENT =2STTION 7O THE  COMO2PS0
C COORDINATES (X, YY) (R TEEMINATE O G TINGCOMOIYSO)
T DEFSNDING UM THE VALUE OF [FEN. . COMONP70



FeEis O

D MOVE ARG CESW LTI CBEAM QPO
= Z - MOUVE OMLY (RFAM DFF)
3 - ADUANCE TO NEXT FRAME

= 999~ TERMIMATE F1_OTT TN

SYMBOLCK, M, BOI, A&, NECID - FLOT CHARACTERS STARTING AT VHE
CUCRDINATES (X,YY AND MOUING AT AN
ANGLE (A} WITH WESFELDY T THE FOSITIVE
X AXIS (IN THIS CODE am 0.9 DR 90,0,
THE CHARAUTERS AFE STOF IM CRCTU AT
(NECLD) DEFIMES THE @ TROF CHARACTE
TQ FLOT. EACH CHARACTER WILL BE (4> T
HEIGHT .

NUMBERCX, YoM, 2,8, M7 = PLOT & FLOATIMNG POINT MIMBER STARTIMG
AT THE COORUINATES (X,Y) ANMD MOUING &T
AN ANBLE (A) WITH RESFECT TO THE
POSITIVE X AXIS (IN THIS DODE Ae=0.0 0R
PCLOY. THE NUMRER IS (Zr AMD (MZ) IS
THE NUMEBER OF DECIMAL DIGITS TO ALOT
AFTER THE DECIMAL, FOINT ¢ =END NUMEER
WITH DECIMAL POIMT, —i=WRITE NUMBER oS
AN INTEGER WITH NG FOLLOWIMG DECIMOL.
FOINTY . EACH CHARACTER WILL BE (M) IM
HEIGHT.

ENCALLGITEION THE PLOTTER INTERFACE USING THE FORLLOWING COMUEMNTTOMS .

’

FLOTTING AREA

THE DEFALLTY FLOTTING ARES ASSUMEDR RY THISZ FROGRAM IS A RECTASMGLE
L3.50 BY 10.24 INCHES anND I€ COMFOBED & SET OF 1350 RBY 1024 i
RASTER FOINTS (RASTER POINT SFACING I8 Q.01 INCHES IMN X-(R Y).
FHIS PLOTTING AREA IG DEFINEDR BY THE ARRSY (XY JONORLOCK Devie
CVHE LOWER AN URPFER K LIMITE FOLLOWED BY THE LD AMY LIFFER Y
LIMITS ARE OGIVENY . THE RASTER FOINT SPACIMG 183 GTVEN MY THE ARReY
{RASTER) IN BLOCK DATA (THE RASTER FOINT SPACING IS GIVEN FOR THE
X oAND Y DURECTIONS: . THE PLOTTING AREA MAY BE RE-DEFINED BY THE
UBER BY USTNG INPUT CARDS, BUT THE FASTER SFANTMG WILL 3TIUL
REM&TN THE SaMiE (B.0. [F THE USER DEFINES 4 20,0 BY 10,0 FLOT THE
FELOTTING AREA WILL L.06TCALLY BE COMPOSED ®y 000 AY 1000 RAGTER
FOINTS) .

CHARACTER SIZE

FHE RATIO OF WIRTH TO HEISHT OF CHARACTERS OR NUMBERS 18 ASSUMED
T OBE &/7. AL CHARACTERE WILL BE 14 RASTER FOIMTS HIGH ANTY 12
RASTER POINTS WINE OR 7 RASTER FOINTS HIGH AND & RASTER FOINTS
WIDE. THE HEIGHT &aMD NIDTH OF CHARACTERS ARE DEFIMED IN UNITSR OF
HASTER SPACITNGS IN RLOCK TMTA BY THE ARRAYS (HELIOHTY AND (WIDTHD

%x%%% L OTTER (NTERFACE  N#NM00 o 6% 863

G 2PB0
THIMOERC0
COMDZOo0G
DOMC30 L0
COMO IO
MIMOEO.50D
LOMOQ B0 A0
[ BILInEToIvTS
COMO?
SLACLI O G
OO DR
DIAOEGWG
COMO I L0
DOMO3LLO
COMO3 L0
SRMO31LE0
LIMOA1 40
VIO NS0
COMOI 160
COMOT L7
COMOBLHEO
COMO3190
COMOIA00
DIRM0521.0
COPYIZ220
CIOMOB230G
LOMOX240
MG 3250
ZOMO3260
DOMOE27G
COMDIE280
COMGOI2P0
COrMO3IFEG0
DIRO33 1O
COMOIIR0
DOMOGGES

DOMOI340
ZOMOIESO
COMDIZ60
ZOMOSESETO
COMOIZA0
COMOIEI?0
COMDS-400
COMO341L0
COMOZ420
ROMOI450
SOMO34440
COMO54%0
COMQ3460
DOMO347¢0

|



cooaanaoaGnand

CALL, FORTRAN STATEMENTE THAT aRE COMPUTER

CONVERT
TE-L (EPFREL LPTEE
TE--L CJANUIARY
SO-1 (AUBLIET LoeCr ThaM LVERSION
BO-2 (QECEMBER 12890}

GR-L CJANUARY L2002

- B3l CAanlaRY 1PeE?

WRITTEN BY LERMOITY £, CULLENM
NUCLEaR TnTa SECTION
INTERNATIONGL ATIMIC SMEFRGY AGEMOY
e, ROX 220G
VLN, AISTR IS
TELEFHONE 23--40-1718

ORGSO &
I
SIS0 130
CONGO 170
SONOO20
TE COMMENTS BELOM SHOULT DS CONSIRERED THE LATEST NDOCLUIMENATITOM CUNGDZ2 LG
FORTHIS PROSRAM THNCLUDTME ALL RECENT IMPEDUEMENTS, PLEASE REAL
Al OF THESE CUMMENTS BEFQRE IMFLEMENTATION: FPaRTICLARLY THE
COMMENTS CONCERNING MACHIME DEPENIHENMT CODIIMG.

A

AUTHORS MESSAGE

IINGT
AT THE FRESENT ITHE WE ARE ATTEMRETING TR [EVELIR A SET OF COMFUTERCOMO
INDEFENDENT FROGRAME THAT CaM SASILY BE IMPLEMENTED OM AMY QpE CTIRNCH
GF A WINE YARIETY OF COMPUTERS. IN ORDER TO ASSIST LM THIT FRQIESECTODMN
TT WOULD BE APFFECIATED IF YOU WOULD NOTIFY THE AUTHOR OF ANy N
COMPILER DIAGNTSTIOS, OFERATING PROBLEMS OF SUGEESTIOMNS ON QW 10 :
THPROVE THLG PROGSRAR, IN PARTICULAR IF YOUR FORTRAN DOMFTLER, OR CDNGOSLG
DOMEUTER HAS A SET OF REQUIREMENTS THAT &FE TIFFERENT FROM THOSE  COMOOE20
OF CRC, CRAY OR IRM SCSASE MOTIFY THE AUTHOR AND THIS FROGRM WLl )
BE MODTFIED TO CONSIDER YOUR COMPUTER SEMCRATELY . MOWEVER, IM
GROER TO PREVENT & PROLIFERATION OF COUING IT IS IMRFERATIVE THAT
YOL O TUENTIFY EXaOTLY HOW YOUR FORTRAM COMPTLLER OR CUMPLTER DTFEERSCONODSG0
FROM THOSE ALREADY CONQIDERED BY THIS PROGRAM. MOPEFULLY . IN THIS CONOOSTO
WAY FUTURE VERSTONS OF THIS PROGROM WILL RE COMPLETELY OOMPATIILE COMOOESO
FOR UBE ON fOUR COMPUTER, DONOOREC
COMDO A0
FURFOSE ' CONGO4 L0
——————— . COMNOOAR0
THIS FROGRAM 16 DESIGHET TO AUTOMATICALLY COMUERT FORTRAN FROSHAMSTDONOOAZD
FOR USE ON ANy ONE OF & VARIETY OF COMPITERS. CONOOAA 40
. SONOOASO
FORTRAN CODING CONUENTTIONS . COMOGAGD
OMOO4T O
AN SELELT QR Y COMOOa R
BE USED ON ONE TYPE OF COMPUTER SHOULY FE PRECEDED AND FOLLDWET BYoDNO04a9c
A& COMMENT CARD THAT SaAYS - . CONDOEGO
) CONOOS L
Cwessnsdt DLE-7500 sweder INUICATING SARDS OMLY FOR USE ON CRC-T&30  CONODSIO
Cwxanese CRAY- L #KK#es INDICATING CaRDS oMLY FOR WUSE OM CRAY -1 EOMOOSE0
D% EXFORT  wwmwdens INDIICATING STanNTRED FORTRAN GOS0
_ SIMOOSS0
IN AOST CASES FORTRAM STATEMENTS WILL BE FRESENT FOR ALL THR COMNODSAQ
FOSSIBILITIES, ONE WILL IE ARTIVE AND THE OTHER TWO WILL aF@iE DONGCOS 70
&5 COMMENT CAaRDES, THIZ PROGRAM WILL ALOW THE USER I'0 CONUERT CONOOE30
FROGRAMS RACK AND FORTH BETWEEN ANY OF THESE SMACHINES (INSTEAR COMOOSP O,
OF HGING THIE CHAMGES BY MANDY, FOR SMAMLPES OF MO THIS CONVENT TOMCONOOSO
I5 USED SEE THE LISTING OF THIS PROGRAM aND THE COMMENTS RELOW COMOOLT O




COLING.

ON MAOHINE DEPENDENT

TNRTRUCTIONS

INPLITS o BIMELE

DFERATING

THE U SN WoRD, L ALILISTER, TN COLUMNMSG 18 OF

=FT
o

TeiE SINGLE INPUT CARD., THIZ SINGLE ITHNFUT CORD MaYy COMTAITM ONME OF
THE FOLLOWING THRIEEE WORNDS,

£0C-T4500
CRAY-1
EXFORT

FROGRAM QFERATLION

THE  FROGRN hiHl THEEN SEARCH FOR COMMENT CHRDS THAT STaRT

IM COLLIFHNSG -3 FOULOWED &Y ANY ONE OF THE THEEET REYOORIG

CRAY~1 OR EXEORT) . TF THE SEYWORD I8 THE SAME AS THE ONE TMPUT &Y
THE USER All, CARDES WP TO THE NEXNT CARD WITH O TN COLUMNS 13
FOLLOWET BY THE SadE KEYWORD WILL, 85 SET ACTIVE BY SETTING COLUMM
10TO BLANK,. IF THE RKEYWORDE NIFFERS FROM THAT INFUT BY THE LSER
ALl CARDS DR T THE NEXT CaRD WITH Cwkw [N COLLUMNS 1 -3 FOLLOWED &Y
VHE SaMiE KEYWORD WILL BE SET A"“J'«\CT VR BY. BETTINMG COLIMN 1 TO C.
REYWORNS May MOT BE NEESTED (I.E., THIS FROGERAM WILL OMLY QPFERATE

FROPERLY TF REMWORDE AFPEAR IN PALIRS. ONCE A& CARD I8 FOUND THAT
CONTAINGS A REYWORD, THE NEXT ZARD THAT CONMTAIMG A KEYWORD MUST
CONTAIN THE SaME RKETYHORID .

FROGRAM CART)

WITH A
FOR

THES FROGRAM WILL. ASHUME THAT THE FORTRAM PROGRAM ITaRTS
FROGRAM CARD AN POSSIRELE CONTINUATIONG GF THE FPROGRAM CaRl.

USE OGN CRC O DRAY SOMPUTERE THIS PROGRAM WL AUTOMATICALLY
ACTIVATE THE PROGRAM CARTT AND CONTINUATIOM CARNSG. FOR l.if.'ﬂ‘F'
COMFUTERS THIS FPROGRAOM WILL AUTOMATICALLY IE-ACTIUATE THE FROGRAM
CARD ARG CONTINUATION CARNS. THIS CONUENTIONG H&S BEEN INTRODUCED

BELCAUSE SOME CD COMPILERS COMSIDER IT Al ERROR TF THE FIRST
Carll I8 HOT A PROGRAM CarD, PRECEEDIIMG COMMENT CARDS ARE NOT
ALLOWED . THEREFGRE THE NORMAL CONUVENTION, DESCRIBED ARIVE, OF
LISING FRECEDIING AND FOLLOWING TOMMENT CARDE . CAMNOT RE U‘:—:hﬁ AT
THE REGINMING OF THE PROGRAM.

COMMENT CARDS

COMMEMT CARDS MAY APFEAR ON CARDS BETWEEN FAIRG OF KEYWORT CARDS
ONLY TIF THE COMMENT CARDE COMTAINE Cmmee—e— IN COLUMS 1-5: ANY

ACTIVATET
T ERRORS

DARLD THAT OONTAINSG aNYTHIME ELEE IN COLUMNS 1-d& MAY o
BY THIS PROGEAM BY GETTING COLUMN L BLAKK AMD TAMN L EAD

DURING COMFLILATION aMDAOR SXKECUTION.

INFUT FILES

TESCRIFPTION

¢ CHARACTERS/RECORIND
Qoo 80 CHARBETERS/RECIIRT:

CARD (BOT —

S INEUT
o FROGRAM (X

URIGINAL

e} o

QUTPUT FILES

UNIT LESCRIFTION

("CNO(\O 1]
DINNGLSM G
W aINISENAY
DIINGQ &R
CUNQG a0
NG 700G
COMG 70
CIINGGTFRO
(R R LV DAY
DN 748

WITH ComatiDO0D V50
(LT =T A M 7 4

O
E2OMGO /T%(\
COMOO #20
CONGGHO0
CONOOB LG
CONGOB20
CONDIC30
CONOOE 4
CONOGBE0
CONGOE60
CONOOBTO
CONOLEES
CONOOBEPG
CERIODPOG
DOMGOR L0
DOMODR0

N OTHERCONGOY S0

CONOOP A0
COMOLPEG
CONGORAO
CONGOR 70
ZONGHRBO
VONGQOR R0
CONDLI00
CONGLOLO
CONOLO20
CONGLOZ0
CONOLDAG
CONGLOEG
CING £ 06
CONGLOYG
CONDLOB0 |
CONOLOPO
CONO 1100
CONGLLLG
CONGLL12O
CONOL L3I0
CONG1 140
COMO L LS
CONOL 160G
CONGLT 0
LONOLLIEO
DONGL1%0
COND 1200




oo N

L}

SO0 6GOHR

Iy

OO COoOOoaodn
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COLUMNG  FORMAT DRESCRIFTION

1- 8 afid KEYWORD, LEFT ADJUSTEDL 10 STapT T OOLUMN 1.,
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EXFORT

A
s

S DEFENCENT CONING 26908360

E

¥

X
*
X
X
3

5
I
o
<
i

THE ONLY MACHINE DEFENDENT CODING IN THIS FROGRAM TS ASINLIATET
WITH HOW AN END OF FILE IN SENESED IN FORTRAN ON DIFFEREMT

COMNGL27¢
CONGL SR
LGNGO L2210
O 1300
CING L3O
CIING L ;
HOMND L33
DOMNG T RAG
CORD L35EG
LONGL IO
T 17370
CIING L 283G
CONOLEP0
DOMGL 400

COMPUTERS, AD DISTRIBUTEDR THIS FROGEME CONTAINMG THE THM CUMUVENTLOMCOMGL 410

DOF LEND= DNIRETTLY IM THE READ STATEMENT, A58 WELL AR THE CONUENT IONCOMNG LS
USED ON THE LIVERMIRE CDC-74600 AND CRaY-1. FOR USE WITH ASNY OTHER

DOMPUTER MERELY REPLACE THE READE AND TESTE FOR END (7 CILE AT
THE TWO IMOECATED FOIIMTS IN THE FROGRAM,
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ZOND 1LABG
TOMQLA40
CrMGL 250
DONQL 460
CONDL 470




