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

LINEAR
RECENT
SIGMAl
GROUPIE
EVALPLOT
MERGER
DICTION
COMPLOT
CONVERT

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

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

Dermott E. Cullen
Nuclear Data Section
International Atomic Energy Agency
P.O. Box 200
A-1400 Vienna, Austria
Europe
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All of the following programs can be used wich evaluated daca in any
version of che ENDF/B format (e.g. ENDF/B-I, II, III, IV or V format). A
brief description of the purpose of each program is as follows:

LINEAR

RECENT

SISIAl

GROUPIE

- Convert cabulated
interpolable form.

cross sections linearly

- Reconstruct resonance contribution, add background and
output the sum in linearly interpolable form.

- Doppler broaden.

- Unshielded and Bondarenko self-shielded multigroup cross
sectioas-

EVALPLOT - Plot cross sections, angular distributions and/or energy
discribunions.

MERGER - Retrieve and merge data.

DICTION - Create and/or update section dictionary in MF-I, MT-451.

COMPLOT - Compare two sets of evaluated data by plotting both sets
and their ratio»

CONVERT - Convert any of the above programs for use on IBM, CDC or
CRAY computers.
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VERSION

74-:L
7S-1
76-2
77-1
7«-l
79- L
SO-X
80-a
81 -1.
82-1
83-1

(MAY :!?74)
(APRIL 1975)'
(OCTOBER 1976)
<JANUARY 1977)
(JULY 19"7S)
(JULY 197?) CDC-7600 AND CRAY-!. VELRSI1JN
(MAY 19S0) IBM, CDC AND CRAY VERSION,
(DECEMBER I9B0)
(MARCH 1
(JANUARY Î.9S2) IMPROVED

«MAJOR RE-DESIGN<
«PAGE SIZE INCREASED - 1002 Tn 3006
«ELIMINATED COMPUTER
wNEU, MORE COMPATIBLE
«ADDED OPTION TO KEEP

LIM O O O <^'
LIN0007».
LIWOOOS-O

L I N O O .LJ.1- •
LINOO!. I>

(JANUARY

Sl >
Î.9S2)
1993)

COMPAr.TB.tL.TTY. LIWOOI. 4«-.
LI NOO IS».

.LlNOOl Ï <•
LINOOi «»'
LIN0019<,

ENERGY POINTS
«ADDED S
(CURRENTLY

REPORT IJCRL-50400, VOL» 17r F
1ART A (1979)

LAWROvCE. LIVERMORE LABORATORY

WRITTEN BY

TELEPHONE

TJERMOTT E-. CULLEH
NUCLEAR DATA SECTION
XNTERNATIQNAi. ATOMIC ENERGY
P.O, BOX 2OO
VIENNA,- AUSTRIA
23-60-1718

I/O UNXT NUME(ER
ALL ORIfSINAL '

FROM EVALUATION.
ALLOWABLE FRROR 0PTI0NLINOO21 '-
PER-CENT). LÏN00220

LI NO 0230-
LIN0024O
LIN002SC
LÏMOO26O
LINOO27O
LINOO28O

AGENCY LIN002VO
LÏNO03O0
LINOO31O
LIMOO32v
LINOO3ÔO
LINOO34O
LINOO35O

VHE" REPORT DESCRIBED ABOVE IS THE LATEST PUBLISHED DOCUMENTATION LÏNOO36O
FOR THJS PROGRAM, HGWEVERy THE COMMENTS BELOW SHOULD BE C0NS1TIEPEULIN0O37'..
THE LATEST DOCUMENTATION INCLUDING ALL RECENT IMPROVEMENTS. PLKASELINOO3tiO
READ ALL (JF THESE COMMENTS BEFORE IMPLEMENTATION: LIN00390

LIN004O0
AT THE PRESENT TIME WE ARE ATTEMPTING TO DEVELOP A SET OF C0MPUTERLIN004U.
INDEPENDENT PROGRAMS THAT CAN EASILY BE IMPLEMENTED ON AMY ONE LIN00420
OF A WIHE VARIETY OF COMPUTERS* IN ORDER TO ASSIST IN THIS PR0JIT.CTI..IN0O43O
IT WOULD BE APPECIATED IF YOU WOULD NQTIFY THE AUTHOR OF ANY LIN0044O
COMPILER DIAGNOSTICS; OPERATING PROBLEMS. OR SUGGESTIONS ON HOW TO LINOO4tvO
IMPROVE THIS PROGRAM, HOPEFULLY, IN THIS WAY FUTURE VERSIONS OF LIN00-46O

WILL BE COMPLETELY COMPATIBLE FOR USE. ON YOUR

AUTHORS MESSAGE

THIS PROGRAM
COMPUTER •>

PURPOSE

THIS PROGRAM IS DESIGNED TO CONVERT ENiDF/B FILE 3 CROSS SECTIONS
TO l.INEAR-LXN(T.AR INTERPOLABLE FORM. ANY SECTION! THAT IS ALREADY
LINEAR-LINEAR. INTERPOLATE WILL BE THINNED.

IN THE FOLLOWING DISCUSSION FOR SIMPLICITY THE ENDF/]? TERMINOLOGY
ENHPVB TAPE WILL BE USED. IM FACT' THE ACTUAL MEDIL1M MAY FiE

'VAPE, CARDS, DISK OR ANY OTHER MEDIUM.

£N»F/B FORMAT

LIN0047C
LINOO48C
LIN00490
LIHOOSOO
LIN00510
LINOOgi'O
LINOO53O
LINOOS4«
LINOOSSO
L INOOSe-O
!. IN00S70
L.Ï.N005QO
LINOO59O
LIN00600
LIN00610



THIS PR0.3RAH ONLY USES THE ENDFZS BCD OR CAP1!:' Li
3PPOSEX.! TG THE BINARY FORMAT; Ai-JD CAN HANI1LE />Y

DF Ti-(E ENDF/B r Oft M A T ÏI;. 1

P-ORMAT

FORMAT)
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LlH-OOc!':1

I TNO ' . ' *> . ' • •>> , •

L I HO'-KT11O
LINOOoSO
LINOOoôO
LINOOo'ï* .

IT Ï.S ASSUMED THAT THE DATA IS CORRECTLY CODE?:' IN THE EMDFZB
FORMAT AND NO ERROR Ci-IECKING IS PERFORMEi:'.. .VM r-'̂ TTCt.'LAR IT IS
ASSUMEIi THAT THE MAT, MF AND MT ON EACH CARD 1« CORRECT, SEQUENCE LINGOT-
NUMBERS" (COLUMNS 76-BO 5 ARE IGNORED OW IHPUT5 SUT 'JTLL 8 E LIHOO'V-O
CORRECTLY OUTPUT ON ALL CARDS. TME FORMAT OF SECTION MF--:'. > MT-^Sl LIH0070<'
AND Ai.L SECTIONS OF MF---3 MUST BE CORRECT: THF. PROGRAM COPIES Ai..1.
OTHER SECTION Of" DATA AS HOLLERITH AND AS SUCH IS IHSENSXTIMF. TO
THE CORRECTNEUiS OR INCORRECTNESS OF ALL OTHER 9!IfJTA-OHS,

OUTPUT FORMAT

!.. I M O O •."•!.•-•
LIN.0O 71^",
I. ..[HOo 7 3O
LINOO74O
LINOO75O
LINOO 7 cj O
LANOO 770IN THIS VERSION OF LINEAR ALL FILE 3 ENERGIES WILL BE CUTPUT IW

F (INSTEAD OF E) FORMAT IN ORDER TO ALLOW ENER1G S E1J? TQ BE WRITTI=X LINOO "BO
WITH UP TO B DIGITS OF ACCURACY, IN PREVIOUS U!TR«I0N9 THIS WAS A(J LINSO 790
OUTPUT OPTION, HOWEVER USE OF THIS OPTION TO COMPARE THP RESULTS LIHOOBOO
OF ENERGIES WRITTEN IN THE NORMAL ENDFZB CONVENTION OF A DIGITS LINOOtflO
TO THE S DIGIT OUTPUT FROM THIS PROGRAM DEMONSTRATED THAT FAILURE LIH00820
TO USE THE B DIGIT OUTl=1UT CAH LEAH TO LARGE ERRORS JN THE .OATA L.TN00B30
DUE TO TRUNCATION OF ENERGIES TQ .6 DIGITS DUR1ING OUTPUT» LIN00S4O

L.T.NOO8SO
LIHOO86O
LIH00870
LIHOOSBO
I..INOO8VO
LIHOO0OO
LINOO^lO
LIH00920
LIH0093O

THE FACT THAT THIS PROGRAM HAS OPERATED ON THE DATA IS DOCUMENTED LIH009-4O
BY. THE ADDITION- OF TWO COMMENT CARDS AT THE ENfl OF 1KACH HOLLJICRITH LIN009SC!
SECTION IN THE FORM

CONTENTS OF OUTPUT

ENTIRE EVALUATIONS ARE OUTPUT, NOT JUST THE LI HEAP. 17.ET} F7.LF. 3
CROSS SECTIONS, E,G. ANGULAR AND ENERGY DISTRIBUTIONS ARE ALSO

DOCUMENTATION

LIN00970

THE ORDER OF SIMILAR COMMENTS <FROM RECENT, SIGMA:'. Afv'D GROUPYIE)
RKPRESENTS A COMPLETE" HISTORY OF ALL OPERATIONS P1ERFORMEB ON
THE DATA BY THESE PROGRAMS»

PROGRAM LINEAR (93-1) •*•*
DATA Ll-NEARIZEn TO WITHIN AN ACCURACY OF O=J. PEP-CEi-T

LINOiOOO
LXNOlOlO
'!...TNOlOSo
LIN01030
I. IN01040

THESE COMMENT CARDS ARE ONLY ADDED TO EXISTING HOLLERITH SECTIONS,LINOlOSO
I.E.» THIS PROGRAM WILL NOT CREATE A HOLLERITH SECTION, THE FORMATLINOio6O
OF THE HOLLERITH SECTION IM ENDFZB-V DIFFERS FROM THP THAT OF LT.N01070
EARLIER VERSIONS QF ENDFZB. BY READING AN EXISTING MF-I. MT»451 LINO1O9O
IT IS POSSIBLE FOR TI-IIS PROORAM TO DETERMINE WHICH VERSION OF
THE ENDF/B FORMAT THE DATA IS IN. WITHOUT HAVING A SECTION OF
MF=I, MT»4C-;i PRESENT IT IS IMPOSSIBLE. FOR THIS PROGRAM TO

«in: WHICH VERSION OF THE ENBFZB FORMAT THE DATA IS IN, AND

LIN01090
LIHOl :l OO
L-INOlIlO
LINOl120

AS SUCH IT CS IMPOSSIBLE. FOR THE PROGRAM TO KETERMÏN.Ç WHAT FORMAT LINOl 130
SHOULD. BE LlSI=Xi TO CREATE A HOLLERITH SECTION<

REACTION INDEX

THIS PROGRAM DOES HOT USE THE REACTION INDEX WHICH IS GIV-TfN IN
SECTION MF=I, r1T»451 OF EACH EVALUATION,

I... I HO X 1.40
LIHOl150
LINOl160
LlHOl170
LI NO 1:1 SO
I..I HO 1190
LIHO1200
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THIS PROGRAM DOES HOT UF1DATE THE REACTION IWDKX IN MF-I-, MT-4SI, I.. INO121 • .•
T H I S cnwuc-.NnioiNi HAS BEEN ADOPTED BECAUSE: MOST UBKRS no NOT LINOI2::.<:
REQWSRK A CORRECT REACTION INDEX FOR TWElR APPLICATIONS W O IT WASLINOi-O. .5O
NOT CONSXDt-ZREB WORTHWHILE TC INCLUDE THE OMEBlHEAD OF CONSTRUCTING LX.N012-̂ -
A CORRECT REACTION INDEX IN THIS PKOGRArf. HOWEVER, IF YOU REQUIRE LINO1:J5''<
A REACTION INDEX FOR YOUR APPLICATIONS, AFTER RUNNXNO THIS P
YOU .MAY USE PROGRAM DICTION TO CREATE A CORRECT REACTION INDEX

SECTION SIZE

I.IN0:UiA'.
LIN01.29« •
LINOi2'?C
LIN01300

SINCE THIB PROOIRAM USES A LOGICAL PAGING SYSTEM THERE IS NO LIMIT L INOl 3:! •-•
TO THE NUWBER OF POINTS IN ANY SECTION, E>G> .>' TH!" TOTAL CROSS LI N01.32':
SECTION MAY BE REPRESENTED »Y 200,0OO DATA PO .CNTS > LINOi..6..K.

LIN0134O

FOR ANY i. INEARIZED SECTION THAT CONTAIiVS 6QL? OR FEWER POINTS L IN01.35'.
THE ENTIRE OPERATION WILL EC F1ERFORKED IH CORE ANP THE LINEARIZED LINO.!.36u
DATA WÏLL BE OUTPUT DIRECTLY TO THE ENDr-VB .FORMAT > FOR ANY SECTIONLINOUV'
THAT CONTAINS MORE PQINTS THE DATA WILL BE LINEARIZED A PAGE AT A LINOl^BO
TIME <1 PAGE: - 3006 POINTS) AND OUTPUT TO SCRATCH:- AFTER THE LIN01390
ENTIRE SECTION HAS BEEN LINEARIZED THE DATA WILL BE READ SACK FROMLINOl<K»

SCRATCH AND OUTPUT TO THE EHDF/B FORMAT,

SELECTION. OF DATA

THE PROGRAM SELECTS MATERIALS TO BE LINEARIZED BASED EITHER ON
MAT <ENDFZB MAT NO, > OR ZA. THE PROGRAM ALLOWS UP TO i.OO MAT OR
ZA RANGES TO BE SPECIFIED, THE PROGRAM WILL ASSUME THAT THE
EN1DFZB TAPE IS IN MAT ORDER, REGARDLESS Or THK CRITERIA USED
TO RETRIEVtC MATERIALS, IF RETRIEVAL IS BY MAT RANGE THE PROGRAM
WILL TERMINATE WHEN A MAT IS FOUND TMAT IS ABOVE ALL REOUESTEn
MAT RANGES •. IF RETRIEVAL IS BY ZA RANGE ïHE PROGRAM WILL SEARCH
THK ENTIRE ENDFZR TAPE.

PROGRAM OPERATION

I. INOl410
LlNOl420
LI.NO143O
L.I:\'0144O
LINOi4SO

LINO147O
I.. INOI. 48C-
LINOi 49'''

LI NO IS; I o
LINO152O
LIN01330
L INOl SAC-
LI NOIS5O
LIN01ÏÏO1»
LINOlS^O

EACH SECTION OF FILE 3 IS CONSIDERED SEPARATELY* EACH SECTION OF
ENDFZB FILE 3 CROSS SECTIONS IS REPRESENTED BY- A TABLE. OF ENERGY
US-. CROSS SECTION AND ANY ONE OF FIVE ALLCJWABLiK INTERPOLATTO)N LAWSLIN01S80
BETWEEN ANY TWO TABULATED POINTS. THIS PROGRAM WXl.L REPLACE EACH LIN0.159O
SECTION OF FILE 3 CROSS SECTIONS BY A NEW TABLE QF EMERGY VS. LIN01600
CROSS SECTION IN WHICH THE INTERPOLATION LAW IS ALWAYS LINEAR IN LINOlâlo
EWERGY AND CROSS SECTION BETWEEN ANY TWO TABULATED POINTS,

DATA IS "READ AN» LINEARIZED A PAGE AT A TIME <ONE PAGE CONTAINS
3OO6 DATA POINTS), IF THE FINAL LINEARIZED SECTION CONTAINS TWO
PMSE OR LESSf DATA POINTS IT WILL BE ENTIRELY CORI=; RESIDENT
AFTER IT HAS BEEN LINEARIZES AND WILL BE WRITTEN DIRKCTKY FROM LIN0167O
CORE TO THE OUTPUT TAPE. IF THE. LINEARIZED SECTION IS 1..AR1GER THAN LIN01680

LINOl630
LINOlé-40
LIN016SO

TWP PAGES, AFTER EACH PAGE IS LINEARIZED IT WILL BE' WRITTEN TO
SCRATCH» AFVER THE ENTIRE SECTION HAS BEEN LINEARIZED If WILL
BE REAtt HACK FROM .SCRATCH, TWP PAGES AT A TIME, AN» WRITTEN TO
THE OUTPUT TAPE, • '

KEEP EVALUATED DATA POINTS

LIN0169'.;'
LINO Ï. VOO
LTNOl71O
LIN0172O
LINO1730
LI NO 1740-

_ -._____.____. _____________ LINOl 750'
SOMETIMES IT IS CONVENIENT TO KEEP ALL ENERGY POINTS WHICH WERE LINO17*o
PRESENT IN THE ORIGINAL EVALUATION AND TO MERELY SUPPLEMENT THESE LINO1770
POINTS WITH ADDITIONAL ENERGY POINTS IN ORUKR TO LINEARIZE THE LIN017BO
CROSS SECTIONS, FOR EXAMPLE, IT IS OFTEN CONVENIENT TO KEEP" THE' LIN017<?<



THERMAL VAL.UE <Af 0-0253 EV; GR THE VALUE AT :i.4<:'. MEV.

THE CURRENT V-1ERSION QF THTS F1ROGRAM WILL ALLOW THE USÉ!": TO KEEP
ALL ORIGINAL. EVALUATED DATA POINTS SY SPECIFYING .1. IN COI..UMNS
34-44 OF THE FIRST INPUT CARD, THIS WILL TURN OFF THE BACKWARD
THINNING (SEE UCRL -!50400, VOL. 17, PART A FOR EXPLANATION > AND
RESULT IH ALL ORIGINAL ENERGY POINTS BEING KEPT» CAUTION SHOULD
BE EXERCtSETJ IN USING THIS OPTION SINCE IT CAN RESULT IN A
CfJNSIDERABLE INCREASE XN TI-IE NUMBER OF DATA I=1OJNT? DLJTPLlT BY
THIS CODE,

FOR ALL. USERS WHO ARE NOT INTERESTED IN THIS OPTIONS NO CHANGES
ARE REQUIREXi IN THE INPUT TQ THIS PROGRAM, I, I-". IF COLUMNS
34-44 ARE BLANK CAS FOR ALL PREVIOUS VERSIONS OF THIB CODK) THE
PROGRAM WILL OPERATE !1"XACTLY AS IT DID BEFORE,

ALLOWABLE ERROR

PAGE 0004
LINO 11:500
LINO 191.0
LINOio/.'O
LINOlBoC'
I..IN01H4'>
LIN013ÏÏO

ALLOWABLE ERROR MUST ALWAYS BE SPECIFIED IN THE INPLiT TO THIS
PROGRAM AS A FRACTION, NOT A PER-CENT, FOR EXAMPLE, INPUT THE
ALLOWABLE. FRACTIONAL ERROR 0,001 IN ORDER TO OBTAIN DATA THAT .IS
ACCURATE TO WITHIN 0,1 PER-CENT.

LIN01.87'J
LINOlBGO
LIN01.890
I...INO19OO
t.. I N O I'? IO
1..INO192O
LIN01.V3O
LIN01.940
LINO1950
LINOI960
LIN01970
LI NO1980
LIH01990
LIN0200O
LIN02010
LINO2O2O

)"HE CONVERSION OF Tf-(E DATA FROM THE GENERAL INTER1FOLATÏOM FORM TO LTNO2O30
LINARLY XNTKRPOLABLE FORM CANNOT BE PERFORMED EXACTLY, HOWEVER, ITLINO2O4O
CAN BE PERFORMED TC VIRTUALLY ANY REQUIRED ACCURACY AND MOST LINO2OSO
IMPORTANTLY CAN BE PERFORMED TO A TOLERANCE THAT ISÎ SMALL C0MPAREDLINO2060
TC THE UNCERTACNTY IN THE CROSS SECTIONS THEMSELVES, AS SUCH THI?: LIN02070
CONVERSION OF CROSS SECTIONS TO LINEARLY INTERPOt.AELE FORM CAN BE LIN020S0
PERFORMED WITH ESSENTIALL.Y NO LOSE OF INFORMATION:. L.INO2O9O

LINO21OO
THFJ ALLOWABLE ERROR MAY BE ENERGY INDEPENDENT < CONÎ-ï TANT > OR F.NERGYLIN02110
DEPENDENT, THE ALLOWABLE ERROR IS DESCRIBED- BY A TABULATED LIN02120
FLJNCTION OF UP TO 20 <ENERGY,ERROR> PAIRS AND LINGER XNTEHP0LATI0NLIN02130
BETWEEN TABULATED POINTS, IF ONLY ONE TABULATED POINT IS GIVEN THIILINO214O
HRROR WILL. BE CONSIDERED CONSTANT OVER THE ENTIRE SNSRGY RANGE, LIN021S0
WITH THIS ENERHY DEPENDENT ERROR ONE MAY OPTIMIZE THE OUTPUT FOR
ANY GIVEN APPLICATION BY USING A SMALL ERROR XN THE ENERGY RANGE
OF INTEREST AND A LESS STRINGENT ERROR IN OTHER ENERGY RANGES,

DEFAULT ALLOWABLE ERROR

IN ORDER TO JlNSURE CONVERGENCE OF THE LINEARIZING ALGORITHM THE
ALLOWABLE ERROR MUST BE POSITIVE, IF THE USER INPUTS AN ERROR
THAT ISJ NOT POSITIVE IT WILL AUTOMATICALLY BE SET TO THE DEFAULT
VALUE (CURRENTLY 0,001, CORRESPONDING TO 0*1 F1ER-CENT) AND '
INDICATED AS SUCH IN THE OLtTPUT LISTING,

INPUT FILES

UNIT DESCRIPTION

5 INPUT CARDB <BCD - 9O CHARACTERS/RECORD)
10 ORIGINAL. UNDF/B DATA (BCD - SO CHARACTERS/RECORD>

OUTPUT FILES

UNIT DESCRIPTION

I..TN021.60
LI.N02170
LIN021S0
L.INO219O
LIN02.200
LÏN0221.0
LIN02220
f. IN02230
LINO224O
LIN022S0
LINO226O
LIN02270
LINO228O
LIN02290
LINO23OO
LIN02310
LINO2:J2O
L.IN02330
LIN02340
LIN023S0
LINO236O
LCN02370
LIN02380
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OUTF1UT REP1OR'
FINAL EN"DK-VB

f (BCD - 120
DATA <BCD •-

CHARACTERS/RECORD)
80 CHARACTERS/RECORD >

LIN0241'..
SCRATCH FILES

UNIT DEÛCRIPTXDN

12 SCRATCH !" ILK CBINARY - 3006

INP1UT CARDS

LINO24..ÏO
LIN024-u>
LIN02450

CARD COLS , DESCRIPTION

LIN024<Q
LIN024BO
LIN02490
LIN0250O
LIN02S10

1-1.1
1.2—22

2-N

3-4-44

1-11
12-22

VARY 1-11
1.2-22.

CALCULATXCHG»

SELECTION CRITERIA <O~MAT, 1-ZA)
THIS OPTTOH IS NQ- LON(SER USED.- THE PREVIOUS
01- THIS OPTION WAS,,,.,,
HINIMUM ENERGY SPACING SELECTOR
- Q - 6 DIGIT MINIMUM IiNERGV SPACING CALCULATIONS

STANDARD 6 DIGIT E11.4 OUTPUT:.
- 1 - S DIGTT MINIMUM ENERGY SRACINfS

• STANDARD 6 DIGIT Ell,4 OUTPUT»
= 2 - B DIGIT MINIMUM IiNERtJY SPACING

VARIABLE 3 DIGIT F FORMAT OUTPUT.
EXPERIENCE I-IAS DEMONSTRATED THAT FAILURE TO SFT THIS
Or1TION TO 2 CAN RESULT IN SIGNIFICANT. '"PRORS IN THH
FINAL DATA. THEREFORE INTERNALLY THIS OPTION .TS
ALWAYS' SET TO 2.
MINIMUM- CROSS SECTION QF INTEREST (BARNSJ*
v. IF 1,OE-IO OR LESS IS INPUT THE PRC1GRAM WILL
USE .UOE-IO* ENERGY INTERVALS WILL NOT .TC
SUB-DIVIDED IF THE ABSOLUTE VALUE Of THE CROSS
SECTION WITHIN THE. INTERVAL IS LESS THAN THIS VALUE.
AN EXCEPTION TO THIS-RULE IS NEAR THRESHOLDS ENERGY
INTERVALS WILL BE SUB-DIVIDKD UNTIL CONVERGENCE
REGARDLESS OF' THE MAGNITUDE OF THE CROSS SECTION.
BACKWARD THINNING OPTION

LIN0253<-
I..IN0254'..'
LIN02S50
LINO256O

« O - PERFORM BACKWARD THINNING»
- 1 - NQ BACKWARD THINNING <KEEP ALL ORIGINAL DATA

POINTS AND ADD MORE WKEK1I-: REQUIRED FOR
LINEARIZING).

LOWER MAT OR ZA LIMIT
UPPER MAT OR ZA LIMIT
UP TO 100 MAT OR ZA RANGES MAY BE SPECIFIED* ONE
RANGE PER CARD. THE LIST OF RANGES is TERMINATED DY
A BLANK CARD. TF THE UPPER LIMIT OF ANY RFMJEST XS
LESS THAN THE LOUER LIMIT, THE' UPPER LIMIT WILL BE.
SET EQUAL TO THE LOWER LIMIT., IF TWE FIRST RL=TOUEST
-CARD IS BLANK IT WILL TERMINATE THE REQUEST 1.1ST
AND AIJ.. DATA WILL BE RETRIEVEXt <SÏTE EXAMPLE INPUT).
ENERGY FOR ERROR LAW
ALLOWABLE FRACTIONAL ERROR FOR. ERROR LAW.
THE ACCEPTABLE LINEARI2ING ERROR MAY BE SPECIFIED TO
BE EITHER ENERGY INDEPENDENT (HEFINEI' BY A STNGL-C
ERROR)., OR ENERGY DEPENDENT <DEF7.NED BY UP T0..?0
ENERGY*. ERROR PAIRS> , FOR THE ENERGY .OKPENDENT CASE
LINEAR INTERPOLATION WILL BE USED TO DEFINE THE ERRC)RLIN02940
AT ENERGIES ECTWEEH THOSE AT WHICH IT IF, TABULATED. LIN0295O
IW ALL CASES THE ERROR LAW IS 7ERMINATED BY A BLANK LINO296O
CARD* IF ONLY ONE ENERGY, ERROR PAIR IS- GIVEN THE LINO297O

I..IN0258«'.'
LIN02590
LIN0260O
LIN0261O
LT.N0262O
T.T.N02630
LIN0264O
LINO26SO
LIN02A.40
LIN0267C'
LINO268O
LIN0269O
LINO270O
LIH02710
LINO272O
LIN02730
I. T.NO274O
LIN02750
LIN02760
LIN02770
LIN02780
LIN02790
LIN02800
LINO281O
LINO282O
LI.N028S0
LIN02340
LIN028S0
LIN0286O
LÏNO28 70
LINO2S8O
LINO2«9O
LIN02900
LIN029K;
LIN02920
LIN02930



THE LAW WILL. BE CONSIDERED TG BE ENKRGY
TF MORE THAN ONE PAIR ÏS GIVEN TT WII..!.. KKi.- CONGIDKRE
TO BE ENERGY DEPENDEWT CWOTE;- ENMfRGY INDEPENDENT
FORM WILL RUN FASTER THAN THE EQUIVALENT ENERGY
DEPENDENT FORM)* FOR AW ENERGY DEPENDENT EPROR LAW
ALL ENERGIES MUST BE ASCENDING ENERGY ORDER, EOR
CONVERGEiXfCE OF THE LINfARIZ.TNG ALGORITHM ALL ERRORS
MUST EC POSITIVE. IF AN ALLOWABLE ERROR IS NOT
POSITIVE IT WILL BE SET EQUAL TO Tl-IE KTANPARVi OPTION
CCURRENTl..Y 0.0Oi, CORRESPONDING TO O : :l PER-CENT).
IF THE FIRST ERROR CARD IS BLANK IT WILL TtVRMINArL-:
THE ERROR LAW AND THE ERROR HIU. . EC TREATED AS
ENERGY INDEPENDENT,' EQUAL TO THE STANDARD OPTION
(CURRENTLY OvI PER-CENT), CSEE EXAMPLE INPUT 4).

EXAMPLE INPUT NO, 1

RETRIEVE DATA BY ZA IN ORDER TO FIND ALL URANIUM ISOTOPES AND
TI-IORIUM-232. ALL ENERGY INTERVALS IN WHICH THE CROSS SECTIOW 13
AT LEAST 1. MICRO-BARN <l,0E-06 BARNS) WILL BE SUBDIVIDED,
BACKUARB THINNING- WILi. BI" PERFORMED. FROM O TO 1OO EV LINEARIZE
TO WITHIN O, IL PER-CENT ACCURACY, FROM 100 EV TO :>. KEV VARY
ACCURACY BETWEEN 0,1 AND 1*0 PER-CENT, ABOVE I KEV USE 1
PKR-CENT ACCURACY.

EN THIS (iASE THE FOLLOWING NINE INPUT CARDS ARE REQUIRE»

1 2 1,00000- 6 O
92000 92999
90232 <UPPER LIMIT AUTOMATICALLY SET TO 90232)

CENH OF REQUEST LIST)
0,00000+ O 1.00000-03
1,00000+ 2 1,00000-03
1. 0OOOQ-* 3 1 ,00000-02
1*00000+ 9 1,00000-02

<END. OF ERROR LAW)

EXAMPLE INPUT NO, 2

AlSE 0006
LIN02980
L.LN0299O
LIN030O0
I. INO3O1O

LINO3O3O
LIN03040
L.IN0305O
I. INO3O6O
L.INO3O?(..»

RETRIEVE DATA BY ZA IH GRDER TQ FIND ALL URANIUM ISOTOPES AND
THORIUM-232 , ALL ENERGY INTERVALS IH WHICH THE Cl=1OSS SECTIO)V XS
AT LEAST 1 MICRO-BARH <1•OE-OA BARNS) WILL BE SUBDIVIDED,
BACKWARD THINNING WILf.. BE PERFORMED* LINEAK1TZ)?: ALL DATA TO WITHIN
THE STANDARD ACCURACY <CURRENTLY 0,1 PER-CENT),

INS THIS CASE THE FOLLOWING FIVE INPUT CARDS ARE REQUIRED

1 2 1*00000- 6 O
92OOO 92999
90232 (UPPER LIMIT AUTOMATICALLY SET TO 9O232J

(Ê fH OF REQUEST LIST)
<0*l PER-CENT ERROR, EN)O Of-" ERROR LAW)

EXAMPLE INPUT NO, 3

LINEARIZE ALL MATERIALS ON AN ENDF/B- TAPE TO WITHIN AN ACCURACY
OF 0,3 PER-CENT <0*005 AS A FRACTION).

IN THIS CASE THJr. FOLLOWING FOUR INPUT CARDS .ARE REQUIRED

LIN03090
LIN03100
LIN0311O
LIN03120
LINO3130
LIN03140
L IN03ISO
LIN031.6O
LIN03X70
LINOo180
LINO319O
LINO32OO
I..IN03210
LIN03220
LIN03230
LIN03240
LIN03250
LIN03260
LIN03270
I. TNO323O
LIN03290
LIN03300
LIN03310
LIN03320
LINO333O
LIN03340
LIN03.350
LIN03360
LIN03370
LIN0338O
LTN0339O
L.ÏN03400
LINO341O
LIN0342O
LIN0343O
LIN03440
LIN03450
LIN03460
LIN03470
LIN03480
LIN03490
LIN03500
LIN03S10
LINO352O
LI.N03530
I..INO334O
I. IN03550
LIN03S60
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PAGE 0007
LIN03S70

(MAT, .UOiT-IO PARNG,
(RETRIEVE ALL DATA, END RGQUEST LIST^

Œ N D OF ERROR LAW)
S»00000-03

NOTE THAT "JlN THIS CASE IF THE INPUT HAD SPEC IF .CEiD A*
ENERGY DF/PENDKNT FTRROR LAW BY GIVING A NUMBER OF ENERGY POCNfT!.-,
AT EACH OF WHICH TI-IE ERROR IS 0>3 PER-OCMT THK PROGRAM
LONGER TO RUN a.»I?.»» ONLY USE AN ENERGY DEPENr.'l:>!T F̂ PROR I.AW WHEN
IT IS NECESSARY),

EXAMPLE INPUT NO » 4 *

I N

I. IN03A80
LIN0.3Ô9O
LIN037O'.1

LIN0371'-IN ORDER TO LINEARIZE ALL MATERIALS ON AN ENDF/3 TAP'" TO THE
STANBARD (DPTION OF 0*1 F1ER-CENT IT IS ADEQUATE TO INPUT A SET
OF CCMPLETELY BLANK CARDS WHICH WILL AUTOMAVfCALL-Y INVOKE ALL
QF THE STANDARD OPTIONS,

LIN0375O
.IN THIS CASeI THE FOLLOWING THREE INPUT CARDS ARE REQUIRED I..IN03760

LINQ3770
C)-SATj 1 .OE-IO BARNS. THINH.INO378O

• (RETRIEVE ALL DAFA, END REQUEST LIST) . LIN037VO
•10*1 PER-CEHT ERROR, EWD DF EFv1RDR LAW> LJN03800

.LINO331O
MACHINE" DEPENDENT CODING • * * « * * * LTNOSS^O

L.IN03830
THERE XS NO COMPUTER DEPENDENT CODIMG IN THIS PROGRAM, LIN0384O

LIH03350
C»**** MACHINE DEPENDENT CODING *•***•*•* LINO386O
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C

C
C

C
C
C
C

C
C
C
C
C
C

C
£
C
C
C
C
C
C
C
C

EC'00'.v

PROGRAM RECENT
VER&J.GH 79-X <OC"i'O!î

VERSION

VERSIOiV

80™ i.
80-2

81-1
Si-2

( riH'f'

'J

'HARCH 19Ql)
(AUGUST \9B'i >

CDC AND CRAr' MEH1SIOH
IMPROMED TR1IiAVMfTN"'' T'1"'
REGION YC)
THE SAfIE

COMPL-TE A L L
UNi-1E .-!-î1 )L.v'it.'ïj

'-1ErH?''!"!1IV-Jf? ••

A EC

TW.I>•? i.1P T i!ONRECO'
i POi"NTS RECu

VERSION
82-1
83--J.

< JAMJARY

ADDED MONITOR
TO BYPASS PACKWART!'??
ALLOWABLE' EFlKOR ••- O.
WILL RESULT I N ALL '71APULA
FROM THE EVALiJAT1LPN PP.TWG
OUTPUT FROM THi! S !-"'ROCvRAi-!!1 RECOO.!.*-1

:l?B'2> IMPROVED CGMP1J1T IiC?' C'! 'w|r 'A"f""^I!. I!'1"-.. RECO1;1!.' .
J.TOv?) «MAJOR RE-DESÏGN- RECOO !>."

S IZES INCREASE!? • RECOO!.1-'.
EU COMPUTER T-1EF1ENPEN1" Cf'TiINO , RECOO:*''"1-

«•NEW» MORE COMPATIBLE I / O UNIT NUMBERS.. REC0O2 :! •••
«ADDED OPTION TTJ KEEP ALL RECtINST1RUCr1EIIRECOO.?:.."..'

AND BACKGROUND ENEr1GY POINTS, REC0023O
-VfADDEIs STAMI1ARD ALLOUA!!?!.E ERROR OF1 ï'TQNSRECOO'ii-a--.1

(CURRENTLY O l PER-rPNT RECONPT RUCTIONRECOOilS».-
AND 0 , 0 PER-CENT TH INN J. NG .̂  • REC00260

REC0027v
REPORT UCRL-50400, VOL, 17

LAWRENCE LIMERMORE
PART C C1979

ABORATORY
REC0O3O'.;
RECOO^lOWRiiTTEN BY DERMOTT E, CULLEN

NUCLEAR !DATA SECTION
INTERNATIONAL ATOMIC ENERGY AGENCY
P,O* BOX 200
MIEWNA, AUSTRIA

TELEPHONE 23--60--3.718

AUTHORS MESSAGE

THE REF1ORT DESCRIBED ABOVE IS THE LATEST -1US-LISHEr' nnCUMENTATION RECOU-IOV/

K)R THIS PROGRAM, HOWEVER, THE COMMENTS ECLOW SHOULD SE CONSXDEREDRECOO-Vi.-,.
!HE LATEBT DOCUMENTATTON INCLUDING ALL RECENT Tî PI=If)VEMEN?1?, 1-'-!..EASEPECOo-*̂ '/
READ ALL Of THESE COMMENTS BEFORE IMPLEMENTATION, P-ARTICi.'LARt.Y RECOO-r-^O

RECOO1 O-^Ï/
REC003ÏÏC'
RECOOoAO
-:ECOO3'7O

THE COMMENTS CONCERNING MACHINE DEPENDENT COD!CNR.

A

RE'C00440
REC004S0

5ET OF-" COMPU7ERREC004^o
ON ANY ONE RECOO4 7O
IN THIS PROJECTRECOO-tSO

Af THE PRII1GCiNT TIME WE ARE ATTEMPTING TO ttEVfTLOP
.1!NOEPEMKENT r'ROGRAMS THAT CAN EASILY SE IMP
OF A WIDE VARIETY OF COMPUTERS, IN ORDER rO ASSIST
IT WOULH BE APPECIATED IF YC1J WOULD NOTIFY THE AU'H-iOP OF ANY RECÛ049-
COMPILER DIAGNOSTICSf OPERATING PROBLEMS OR SUGGESTION?? ON HOW TO RECOOSOO
IMPROVE THIS PfVOGRAM, !-(OPEFULLY, IN THIS WAY FWTURC; l.'W3I0NS OF RECOOSlO
THIS PROGRAM WILL &F. COMPLETELY COMPAI'-IBLE FOR UST ON YOL=R RECOOSiIO
COMPUTER, • REC0O530

REC00540
PURPOSE RECOOSSr,

, RECOOSaO
THIS PROGRAM IS DESIGNED TG RECONSTRUCT THE RESONANCE CON^R!Œ<UH!ONRECOOS?O
TO THE. CROSfi SECTION IN LINEARLY INTERPCLABLE FORM-. ADD IN A N Y REC00ÏÏ8O
LINEARLY Ï.HVERPOLABLE BACKGROUND CROSS SECTION AND 0'.."'PUT THE REC00S9O
RESULT IW THE EMDF/B FORMAT, THE CROSS SECTIONS OUT"=11.."'.'' BY T]-HB RK.COOoOO
PROGRAM WII..L BE LINEARLY' INTERPOLABLE O'.'ER THf! E.NTÏ?:;E ENERGY RANGERECOOeV;'-



1-1AGE >)OO2

IN THE FOLLOWING FOR SIMPLICITY THE ENDH 'S TE?»Jr>n\.,r
TAPE—WILL BE USEDv IN FACT THE ACTUAL. MEDIUM Mf>Y W
D.1'3K OR ANY OTHER MEDIlW,

ENDF/B FORMAT

THIS F1ROGRAM ONLY USES THE ENDF/3 BCD OR CARD Ii-AGE
OPPOSED TO I'HE SINARY FORMAT; AND C?-N HANDLE OATA Zh
OF THE ENDPVB FORMAT <!!,£.„ EHUF/B-I, II.: Ill, T-J OR

RECOOc.

IAS

T IS ASSUhEH
NO

TiHAT THE DATA IS CORRECTLY COTJFP TN TWV "NPF/
ERROR CHECKING IS PERFORMED: IJIN PART 1 CL''..AR IT

ASSUMED T H M T THE MAT, MF AND MT ON EACH CARD I'v COPF
NUMBERS <COLUMNS 76-30) ARE IGNORED 1I)N INPUT, &U !" WiI
CORRECTLY .OUTPUT OM ALL CARDS* THE HORHAT Of BE C1J-Tn M
AND ALL SECTIONS GF ?-iF«2 ANC - 3 HUST SE CORRECT T!-«."
•ALL OTHER SECTION OF DATA AS HOLLERITH AND AS S\jCH l\~
TO 1VV-IE C O R R E C 1 V N E S S OR INCORRECTNESS OF ALL OTHER SnCT

OUT)=1UT FORMAT

JIN THIS VERSION. GF RECENT ALL FILE 3 ENERGIES WILL. M'E
F (INSTEAD OF E) FORMAT IN ORDER TO ALLOW
UTTH UP TO 8 DIGITS OF ACCURACY., IN PREVIOUS
GUiPUT UP(IQM... HOWE1JER USE GF THIS OPTION TO COMPARE

R E C O w <''•••<•'

RECOO -2<>
R E C O O •'-•.-

RECOOV1^O
P E C o o ••'••;•..•

•INSENSITIVE
'QWS-

c-OOPAM CUPiIESRECOO W-
RECOO ?°'J
RECOOSOO
REC 00«:!. O
REC00820
REC0O83O

OU"''PUT IN
9E WRTTTEN
y'Ml'S WAS AN
'HII RESUI.. TS

RECOO^SO

RECOOHVO
OF ENERGIES WRITTEN IN THE NORMAL ENDF/B CONVENTION OF 6 DIGXTS
TO THE B DIGIT OUTPtJT FROM THIS PROGRAM DEMONSTRATTa'' THAT FATLURE
TO USE THE 8 DIGIT OUTPUT CAN LEAD TO LARGE ERRORS !IN THE CiATA
JUST DUE 'TO TRANSLATION OF THE ENERGIES TO THE ENDF/'B

CONTENT'S OF OUTF1UT

REC00'd9O

RECOOVlO
REC0O92O
RECf)O'.-30
REC00940

ENTIRE EVALUATIONS ARE OUTl=1UT,
3 CROSS SECTIONS, E,G, ANGULAR
AI..SO INCLUDED .

DOCUMENTATION •

THE FACV THAT THIS PROGRAM HAS
BY THE ADDITION OF TWO' COMMFiWT
SECTION IN THE FORM

NOT JUST THE RECONSTRUCTED FILE
AHIi EHERGY DIS TRI PUT}! ONS ARE

REC00970
REC009G0

OF1ERATEI.
CARDS AT

<VERSION 33— 1 >
RESONANCE. CONTRIBUTION RECONSTRUCTED TO WITHIN
COMBINED DAVA- THINNED TO WITHIN AN ACCURACY OF

VWE ORDER OF
REPRESENTS A
THE DATA,

ALL SIMILAR COMMENTS (FROM LINEAR;-
COMPLETE HISTORY OF ALL OPERATIONS

THESE COMMENT CARDS ARE ONLY. ADDED
I.E., THIS PROGRAM WILL NOT CREATE
OF THE HOU_EVUTH SECTION IN ENDF/B

TO EXISTING
A HOLLERITH

RECOIOOO
RECOlOlO

REcoioao
REC01030
RECO .1.04O
RECOlOSO
RFCOIOoO
REC01070
RECO1080

SÏ. GMA1 AND GROUPY ) RECO1090
PERFOP.MFD OH RECOIlOO

RECOlIlO
RECOl120

HOLLER T. TH SECT XONS .RECOl 130
SECTION» TI-IIT. F0RHATREC01 14O

ON THIfI DATA TS DOCUMENTE»
THE FND OF EACH HOLLERITH

PER-CENT
PER-OEMT

> \ OO
1I OO

V DIFFERS FROM THE THAT OF
EARLIER VERSIONS OF fT.NDF/B. BY READING AN EXIBTING MF-?. . MT-451
.HT IS F1OSSIBLE FOR THIS PROGRAM TO DETERMINE WHXCM V1E=1SION OF '
THfT. EHW/B FuRMAT THE DATA IS IN, WITHOUT HAVXNG A SUCTION OF
MF=I.. MT~431 PRESENT IT IS IMPOSSIBLE FOR THTS PROGRAM TO
DF.TERM'XNE WHICH VERSION OF THE ENDF/B FOFlMAT THE ICiATA IS IN. AND

RECQlISO
RECOl 1*0
RECOI. 170
RECOl 180
REC0119O
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AB SUCH :CT IB .IhROSSIBLE
SHOULD BE USED TO CREATE

FVEACTION INDEX

FOR THE !"'RGGiVAM
A HOLLERITH SEC

O .OE

TMIfIS I=1ROCjRAi-I DOirlS NOT UBE TME REACTION IHDEX WHICH JI9 GXUEIN JIN
S f C I I O N M F - L , OF !"ACH E

THIS PROGRAM EWES NOT UF1DATE THE REACTION T W E X ;rw
THiS CONVENTION WAS BEEN ADOPTE» 3ECAUSf MGST .1..'SERS
REQUIRE H CORRECT REACTION INDEX FuR THEIR APPLICATIONS AN)H IT

DH

1=1 AGE O'
--.f RI-X0

REC•->.'

RECOi
RECO!.
RECO !.
RtilCO L

[ , RECM
RECOt

UA-SRECO. I.
NOT CONSIDERED WORTHWHILE TO INCLUiHE THE OVERHEAIH OF CONSTRUCTING RECOL
A CORRECT REACTION INDEX IN THIS PROGRAM- '--'OWIKVER -, XF YOU REQUIRE RECOl
A REACTION INTOiX FOR YOUR APPLICATIONS, AF1VFiIR- RUNNTNG Tj-jT';: PROGRAMRECOl
YOU MAY USE F1ROGRAM DICTION TO CREATE A CORRECT REACTION HNDEX.. P.EC01

O I. '

SECTION SIZE

SINCHI THIS RROUiRAM USES A LOGICAL PAGING SYSTEM THUIRE" IS NO I. IMII.':
TO THE NUMBER OF POINTS IN ANY SECTION, E>C5<.. THE TOTAL CROSS
SECTION MAY BIiI REPRESENTE» SY 200,000 D>-VA POINTS,

SELECTION OF DATA

THE PROGRAM SIILECTS MATERIALS TO BE PROCESSE» WASEB EITHER ON
MAT <EN1I'F/B MAT NQ*) OR ZA. THE PROGRAM ALLOWS UP Td 100 /MAT OR
ZA RANGES TO KE SPECIFIED* THE PROGRAH WILL ASSUME THAT THH .
gINDF/B TAP1If. IS I-N KlTHER MAT OR ZA ORDER, WHT.CHEMER CRIfT-TR1IA XS
USED TO SELECT MATERIALS* AN» WILL TERMINATE WHEN A MAT OP ZA
IS FOUND THAT IS ABOVE THE RANGE OF ALL REQUESTS,

OUTPUT OF RESONANCE PARAMETERS

FILE 2
AN

ENW=VB

A SPECIAL CONVCNTIQH HAS BEEH INTRGDtJCiTD REGARDING RESONANCE
PARAMETERS, IH QRDER TD AL!..OW THE USER TO DOPPLEIR BROMOKN
SELF-SHIELD CROSS SECTITONS THE RESONANCE PARAMETERS ARE ALSO
INCLUDED XN TV-IIV: OUTPUT WITH THE EVALUATION* IN OFlDER TO INDICATE
THAT THE RESONANCE CONTRIBUTION HAS ALREADY BEEh\ ADDED UNTO THE
FIILF 3 CROSS SECTIONS; THE LRU FLAG IN EACH 1SIVCTION OF
DATA IS CHANGED TO LRU»LF:U+3». FOR EXAMPLE WHEN READING
EVALUATION LRU=O" <HQ RESONANCES/, =1 «RESOLVE») OR -2
< UNRESOL VETIO I M M C ATE THAT THE DATA IS IN THE ORIGINAL
FORMAT. I.RU=4 (.NO RESONANCES), «5 (RESOLVED) OR ~6 1UNRESOI. VE
INDICATES VHAT XHE RESONANCE CONTRIBUTION HAS ALREADY BEEN ADDED
INTO FILE 3 DATA* THIS CON-VEK1TION INSURES TJ-(AT THIS 1-1ROiIrRAM WÏI..L.
NOT ADD VHE RESONANCE CONTRIBUTION TO FÏLSI 3 TUHC)=I ANP ALSO
ALLOWS THE USER THE OPTION QF EITHHR DOPPLER BROAnEMING AiVD
SO-F-SHÏELUT.N13 THE TABULATE» CROSS SECTIONS BIRECP..Y OR TO USE
THE RESONANCE PARAMETERS TO DEFINE THE EFFECTS OF »0PP1..ER
BROA»ENING ANw SELF-SHIELDING AS THE DIFFERENCE Bt=ITWEEN THE
ZERO KELViIN, INFINXTELY TABULATE» VALUES AND THE CROSS SECTION
FOR ANY OTHFi-R TEMPERATURE AN» VALUE OF SIGMA-O1

ALLOWABLE ERROR

THE RECONSTRUCTION DF LINEARLY INTERPOLATE CROSS SECTIONS FROM
RESONANCE PARAMETERS CANNOT BE PERFORMED EXACTLY, HOWEVER HIT CAN
BE PERFORMED TO VIRTUAL1 ..Y ANY ' REQUIRED ACCURACY AN» ' MOST

REC01'.53f-
REC01.5'vv:.
RECOl4OO
RECO141O
RECQ:l.«V2i"'
RECO1430
RECG1441.•
RECOl4SO
RECOl-W'
RI=ICOl 47<,

RECO14V.'
REC015OO
REC01.51' ;•
REG01520
RECO1530
RECOl '5-U>
RECOlSSv
RECOlïïejO
REÇOIS?'./

REC0159O
RECO1600

RECO1620
RECOlé:.5O
RECO1640'
RECOl-S ••>
RECO16<?>O
RECO1670
RECOl6BO
REC01690
RECO 17'0O
F1EC01.710
RECOl72O
RECO1730
RECO174O
RECOl 7fX)
RECO176O
RECO 17'T1V
RECOl780

IMPORTANTLY CAN BE PERFORMED TO A TOLERANCE THAT IS SMALL COMPARE»REC0179o



TO THE UNCERTAINTY IN THE CROSS SECTIONS
CONVERSION OK CROSS SECTIONS TO LINEARLY
PERFORMED WITH ESSENTIALLY NO LOSE OF INFORMATION:

AS SUCH

PAGE 00O4
THE REOO LGO*

INTEPPOt. ABLl:' FCJRM Cf-ii-f BE PEC01.31 O
pEco L1-',:;̂
PEuO1330

ENERGYPECO1940
PECO !bSO

THE ALLOWABLE ERROR MA1;" BE ENERGY INDEPENDENT (CONSTANT) O
fiEPKNM ?-H , THE ALLOWABLE ERROR IS DESCRIBED »Y A TAT-UJL ATED
FUNCTION OF UP TO 20 < ENERGY, ERROR> PAIRS ANJH LINEAP INTERPOL.ATIONRECOi'-'oC'
BETWEEN TABULATED POINTS, F.F ONLY ONE TABULATED POINT IS GIVEN THIÏREC013V'..'
ERROR WILL BE CONSIDERED CONSTANT OVER T'i-iE EWIR1E ENERGY PANGE, RECOl3IiHJ
WITH THIB ENERGY DEPENDENT ERROR ONE MAY CPTTMr-Œ Ti-(E OUTPUT FOP

SMALL ERROR IN P-'E EWPGY RANGE
ERROR IN OTHET? ENERGY' RANGES.

ERROR
ANY GIVEN APPLICATION BY USING A
OH INTEREST AND A LESS STRINGENT

RECONSTRUCTION THE
INPUTS AN ERROR FOR
IT WILi.. PE SET TG
INDICATFiD AS SUCH

DEFAULT ALLOWABLE ERROR

TN OREiER TQ INSURE OONVERENCE OF THE RESONANCE
ALi-OWABLE ERROR MUST BE POSITIVE. IF VME USER
RESONANCE RECONSTR'JCTION THAT IS N07 POSITIVE
THE .OEFAULl' VALUE «XUURENTLY 0.1 PER-CENT?
IN THE OUTPUT LISTING,

COMMON ENERGY GRID

SOMETIMES XT IS CONVENIENT TO KEEP ALL E?->EP.GY POINTS AT WHICH THE
BACKGROUND CROSS SECTION IS TABULATED AND TQ MERELY ADD THE
RESONANCE CONTRIBUTION* FOR EXAMPLE, IT XS OFTEN CONVENIENT TO
KEEP THE THERMAL VALUE '.AT 0*053 EV) OR THE VALUE AT 14 ,1 MEV*
SIMILARLY T.T. IS OFTEN CONVEN-IENT TO H'AVE THE CONTRIBUTION OF THE
THE RESONANCES ALL ON THE GAME ENERGY GRID FOP AL!.. REACTIONS*

IN ORIiER TCl KEEP ALL ENERGY POINTS AT
CONTRIBUTION WAS RECONSTRUCTED AHD Tu
WHICH THE BACKGROUND CROSS SECTION IS

WHICH THE RESONANCE.
ADD THE ENERGY POINTS AT
GIVEN FOR EACH RiIACTTON

SPECIFY ZERO <0.0> AS THE ALLOWABLE ACCURACY T
CHK- RKBONANCE (FILE 2) AND BACKGROUND (FILE 3 >

) USE IN COMBINING
CROSS SECTIONS*

CAUTION SHOULD
TURN OFF
(SEE UCRL
RESULT ÏN
OUTPUT BX

BE EXERCISED IN USING THIS OF1TTON SINCE
HE BACKWARD THINNING OF Ti-IE RESONANCE TtIN
5O4OOf VOL* 17, PART C FOR AH EXPLANATION) AND CAN
A CONSKiERABLE INCREASE IN THE NUMBER OF DATA POINTS
THIS CODE*

INTERVAL HALVING ALGORITM

THIS PROGRAM WILL. START BY CALCULATING THE CROSS SECTIONS AT THE
ENERGIES CORRESPONDING TO THE PEAK OF EACH RESONANCE, AS WELL. AS
A FIXED NUMBER OF HALf-WIDTHS ON • EACH SIDE OF EACH RESONANCE.
STARTING FROM THIS BASIC GRID OF POINTS THE PROGRAM WILL CONTINUE
TO HALF EACH INTERVAL UNTIL THE CROSS SECTIONS FOR ALL. REACTIONS
AT THE CENTKR OF THE INTERVAL CAN BE DEFINED BY f. TNEAR
INTERI-'OLATIÛN FROM THE ENDS OF THE INTERVAL TO WITHIN THC USER
SPECIFIED ACCURACY CRITERIA*

RESOLVE!:: RESONANCE REGION . .

IN THE RESOLVED RESONANCE REGION THE RESOLVED PARAMETERS ARE
UStD TO CALCULATE COLD <ZERO KELVIN) ENERGY DEPENDENT CROSS
SECTIONS, THE . RESOLVED PARAMETERS MAY BE SINGLE OR MULTI-LEVEL
PKEIT-WIGNER, OR ADLER-ADLER PARAMETERS* REICH-MOORE PARAMETERS

RECOl'oVO
PECOl900
PECOI9IO
PEC01920
PECO1930

RECO19oO
PECO .1.970
RECOl9BO
RECO1990
REC02O00
REC02010
REC02020
REC02030

REC020SO
REC02060
PEC02070
REC02O9O
REC02O9O
REC02100
REC02110
REC02120
PEC02i;.'O
P.EC0214O
REC02150

RECQ2-.V7Q
REC02180
PEC02190
REC02200
REC02210
REC02220
REC02230
REC02240
REC022.50
REC02260
REC0227O
REC02280
REC02290
REC02300
REC02310
REC02320
REC02330
REC.023'40
REC023S0
REC02360
REC02370
RE002380
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(JfLL SE REHDJ A WARNING MESSAGE PRINTED AND THI:". i"-1"*!-';-
IGNORED <[.!"• THIG PROGRAM DOES NOT CALCULATE CF1OSS
FROM R E X O H - M Q O R E PARAMETERS/•

DISTANT RESONANCE TREATMENT

PAGE QOO!1--

RECO'.- ;Vl "
RECO.."!<* '.>
RECO 2'K-."

EXACTLY

TO

ALL CROSS SECTIONS AT RESONANCE PEAKS AND A FIXED NUf-
HALF WIDTHS FROM EACH RESONANCE PEAi\ .A»ILL BF CALCULA Ï
HOWEVKR, DURING THE INTERVAL HALVING ALGORITHM TO TiFFW-E Ti-H-:
CROSS SeCT[ONS BETWEEN THESE FIXED POINTS THE USER MAY CJ-IOOSE
TO CALCULATE THE CONTRIBUTION Ql- DISTANT RESONANCE? 'ÏXr>.CTLY OR
USE AN APPROXIMATION TG DEFINE THE EFFECT OF DIV-TAN'V PE1SONANCIfS.
IN THIS PRO(SRAM A RESONANCE IS CONSIDERED TO SF. .0X53 T-WT IF IT IS
MORE YWiW A PiIWÏMUiM NUMBER OF RESONANCES M. O IN THTS "1ROGRAM.' AND
HALF-WIDTHS C5000 XN THIS PROGRAM) !"ROM ryi£ TNTK-'RVAL -!-'ONG
SUB-DIVIDED, IF THE USER DECIDES TO TREAT ALL DISTANT RESONANCES
APPROXIMATELY VHE EFFECT OF ALL DISTANT RESONANCES WILL BF
CONSIDERED TO VARY LINEARLY OVER THE INTERVAL BEING -7".1B-DrVIDED*

WARNING. .» WARNING * *•WARNING

THE 5.USTAMT RESONANCE TREATMENT IN THIS PROGRAM HAS i?ŒN TESTED
IN A NUMBER OF .CASES, BUT GHOULU STILL BE CONSIDERED TO BE A
PROCEDURE THAT ï<3 IN THE DEVELOPMENT STAGE, AS SUCH THE ALJTHOR
WOULD APPRECIATE HEARING OF ANY USER EXPERIENCE '.POSITIVE OR
NEGATIVE) IN USING THIS OPTION-, HOWEVER» SIiNCIf: THIS OPTION JS
STILL IN VHK DEVELOPMENT STAGE IT IS' NOT' RECOMMENDED FfJI-V USE IN
ANY PRODUCTION WORK WHERE THE OUTPUT Of-" THIS COPE WIL'.. ACTUAL-LY
•BE USED IW SUBSEQUENT CALCULATIONS•

UNRESOLVED RESONANCE REGION

IN THE UNRESOLVED RESONANCE REGION THE IÎNRESOLVET.' P
ARE USED TO CALCULATE INFINITELY DILUTE AVERAGE CROSS SECTIONS.
IN T-HE UNRESOLVED RESONANCE REGION 'THE ENDFVB CONVENTION 01-
INTERf-1OLATIWG CROSS SECTIONS, NOT PARAMETERS IS USED. !'HAT VS-
INF1N.TT£'LY DILUTE CROSS- SECTIONS ARE CALCULATED AT THf ENERGIES
AT WHICH PARAMETERS ARE GIVEN AWEi THE CROSS SECTIONS ARE THEN
INTERPOLATED TO DEFINE THE CROSS SECfIONS AT OTHER ENERGIES•_

BACKGROUND CROSS. SECTIONS

IN ORDER TO BE COMBINED WITH THE RESONANCE CONTRIBUTION THIr
BACKGROUND CROSKi SECTIONS MUST SE GIVEN AT O KELVIN TEMf1ERATURF
AND MUST BK LKNEARLY' INTERPOLATE. IF THESE CONDITIONS ARE MET
fHF RESONANCE AWIl BACKGROUND CONTRIBUTIONS WIL!.. BIK P-BDFB TOGETHER
AND OUTPUT, IF THESE CONDITIONS ARE MOT MET THIK .9ACKGPOUND CROSS
SECTION WILL BIi' IGNORED AND ONLY THE RESONANCE CONTRIBUTION U.Tt.L.
BE OUTPUT. IF THE BACKGROUND HAS NOT BEEN ABDK.O TO THE RESONANCE
CONTRIBUTION AFTER THIS PROGRAM FINISHES THE USER CAN MAKE THE
RESONANCE AND BACKGROUND CONTRIBUTIONS COMPATIBLE BY:

(1> DOPPLER BROADENING THE RESONANCE CONTRIBUTION TO THE SAME
TEMPERATURE AS THE BACKGROUND (USE PROGRAM SIPMAi K- ANIVOR

i'A'f LINEARIZING THE ' BACKGROUND CROSS SECTION (USE PROGRAt* LINEAR),

ONCE THE RESONANCE AND BACKGROUND CONTRIBUTIONS ARE IN COMPATIBLE
•FORM THE TWO HAY BE ADDED TOGETHER CUSE PROGRAM MIXERJ<

RECO.?.'WJ.̂
PEOO'-* ••+,"«•
R K " C 0 2 •'•>-•>'

REC024V'.
KEC02-0' >

RECO~!v; LI'

REC02'55<:

REC025T0
REC0258O
REC02ïï9<:

RF.C026K.;'
REC0262-:.'
REC02ôoO

RECO^dsSO
RF.C026'SJ'-/

RECO2ù'?'O

REC027G0
REC027K)
REC027':.-0

REC027-*0
REC02 ?'5<.

REC02?7'.>
REC02 78C
REC02790
REC028p0

REC0283O
REC0284O

REC02870
REC02880
REC02890
REC029OO
REC0291O
RECO292O
REC02930
REC02940
REC029SO
REC02960
REC02970



RI=TCO"ÎOI.O
REC03O20

1-'AGl=: 0OC1O
THF. RECONSTRUCTION OF THE RESONANCE CONTRIBUTION TO THF C.ROSS R.EC02W'
Sl= CT.rON CAN BE QuITE EXPENSIVE < IN TERMS CF COMPUTER 7 IMEJ * SINCE
THE RECONaTRUCTT.ON IS PERFORMED BEFORE THK BACKGROUND CROSS
SECTIONS ARE READ» TV-(E ABOVE CONVENTIONS HAVF ECEN ADOPTED TN
ORDER TO ,-îVOID LOSE OF COMPUTER TIME INVOLVED IN RECONSTRUCTING
THE RESONANCE CONTRIBUTION.

RECO.'5'MO
BACKGROUND CROSS SECTIONS " REC030SO

-_ v K'FPO'Xfiftt'i

AFTER A /'.ERO KELVIN RESONANCE CONTRIBUTION HAS BEEN RECONSTRUCTED REC03070
IF THERE XS A ZERO KELVIN BACKGROUND CROSS SECTION TT WILL BE RF.C03G80
ADDED TO THE RESONANCE CONTRIBUTION AND THE VJUM WIU.. BF OUTPUT, IFREGOo-O^
THtRE IS NO BACKGROUND QHLY THE RESONANCE CONTRIBUTION WTLL BE REC03100
OUTPUT» IF THH. BACKGROUND CROSS SECTION IS NOT Al !ŒR0 KELVIN AN REC031.I.W
ERROR MESSAGE WILL BE PRINTED OUT, THE BACKGROUND CRCSS .-5I=TCTXON REC0312-.)
WILL. BE SKIPPED < I, E\., NOT ADDED TO THE Ri= SCMANCÎT CONTRIBUTION) ANDREC03UV'.
ONLY THF RESONANCE CONTRIBUTION WILL BE OUTPUT, IM THIS OASF. THE RECOo 140
(JSEK USE PROGRAM SIGHAl < UCRL-SO 400» VOL < .f?» PART O TO DOPPLER RECOoISo
BROADEN THE RESONANCE CONTRIBUTION TO THE SAME
BACKGROUND AND THEN ADD THE RESONANCE AND
TOGETHER USING PROGRAM ,MIXER,

PROGRAM OPERATION

TEMERATURF AS THl-: REC03160
CONTRIBtJT10NSREC0317O

RECO3ISO
RECOo 1-9O
REC03200
REC03210

ALL GF THE FILE 2 RESONANCE PARAMETERS ARE FIRST '"!EAf AND Tl-It-T
LINEARLY INTERf=1OLABLE CONTRIBUTION GF THE RESONANCTr: PARAMtTTER1S
TO THE TOTAL» ELASTIC, CAPTURE AND FISSION CROSS SECTIONS IS
CALCULATeD SIMULTANEOUS!..-.'' USING A COMMON ENERGY GRID FOR ALL
FOUR REACTIONS,

AFTER THE RESONANCE CONTRIBUTION HAS HEiHJN RECtJNSTRUCTEn KAOH OF
THE FOUR REACTIONS IS CONSLIiERED SEPARATELY > IF THERi=: IS A ZERO"

L!.NEARLY INTERPOLATE FILE 3" BACKGROUND -IT WILL BE
COMBINÉ:» WITH THE RESONANCE: CONTRIBUTION, THE SUM THINNED AND
OUTPUT» IF THERE IS HO FILE 2 BACKGROUND TO ADD (EITHER HO
BACKGROL.IND QR J:NC0(MPAR3:BLE BACKGROUKTO THE ' COMTR13?U"'"IQN OF I-HG
RESONANCES TO A REACTION IS THÏNNED AND OUTPUT:

INPUT FILES

UNIT DESCRIPTION

5 INPUT CARD CECD - 30 CHARACTERS/RECORD)
10 ORIGINAL ENDF/B DATA OCD - 30 CHARACTERS/RECORED

OUTPUT FILES

UNIT DESCRIPTION ' .

A OUTPUT REPORT <BCD - 120 CHARACTERS/RECORD>

11 FINAL ENXiF/B DATA <BCD - 80 CHARACTERS/RECORD)

SCRATCH FILES

UNIT DESCRIPTION

REC03230
REC03240
REC032SO
REC0326O
REC03270
REC032Q0
RECO329O
REC03300
REC0331<>
REC03320
REC03330
REC03340
REC033S0
REC03360
REC03370
REC03380
REC03390
REC03400
RCC03410
REC03-420
REC03430
RC-X034-40
REC0345O
REC03460
-REC03470
REC034S0
RECO349O
REC03500
REC03S10
REC03520

SCRAICH FILE FfJR DATA RECONSTRUCTED FROM
PARAHETERS (BINARY - 1002 WORDS/RECORD>

REC03550
REC03560



C
C
C

13 SCRATCH FILE i::"OR COMBINED FILE
< BINARY •- 3OO6 WORDS/RECORD >

INF1U!" CARDS

CARD COLSi FORMAT DESCRIPTION

2 AMD .5 O A f A .
PAGE 0007

REC035*'
REC0..V-.-.»
P.'ECO-'îc !•'•
RE"') r>o".-'.

C
C
C
,—V

C
C
C
C
C
C
C
C
C
C
C
C
C
C

C
C
C
£

C
C

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

.1-JLl

3-33

J i l l
E l J < 4

l :t 1

45-53

56—ôô

•JE 1 1

2 - N î-ii
i n

MARY

VARY

Ir-Il
12-22
1-11

.12-212

Ell < 4
Ell »4
Ell. 4
ELJ. >4

PROGRAM

9!-'ACXWG.

SPACING*
0'..ITF1IJT.-
9PACXNG,•

n'EC'037,.>i>
REC0374O
REC037SO
REC03760
RF.C03770
RECQ3790
REC037'?O
REC03800
REC03810
RECO332O
REC038oO
REC038-'*-';.-1

REC038S0

RETRIEVAL CRITERIA >:O"»MA!", •> ~--7.fi>.:-
FTLE 2 MINIrSUM ABSOLUTC "PO«S 9E
v IF J.-OE-IO OR LESS IN 1"NP1JT TH'rT
WILL USE I,OE-IO) REC0367*.
THIS OPTION IS NO LONGER U4SED :• PHIf! FORMK-".' RlECO-'îôi.-K
DEFINITION OF THIS OPTION WAS, : > REC03<i>V*.
MINIMUM ENERGY SPACING FLAG RECOoTOv
• = 0 - 6 DIGIT MINIMUM ENEPGY

STANDARD 6 DIGIT El1.4
•=-• 1 - 3 DIGIT MINIMUM ENERGY

STANDARD 6 DIGIT El I. , ̂
- 2 - 3 DIGIT MINIMUM ENERGY

VARIABLE 9 DIGIT F FORMAT OUTPUT»
FROM EXF'ERIEMCE IT HAS &EEN FOUND THAT
FAILURE TO SET THIS GPTH)N TO '•? CAN RESUL.T
IN LARGE ERRDKS IN THE F"/.NAL DATA'- TI-IIIRt-FORE
INTERNALLY IHIS OPTION IB SET TO 2*
OPERATING MODE
== O - OUTPUT MODE
~- 1 - EDIT MODE
DISTANT RESONANCE 1"REATMENT,
- - O - EXACT

RATIO OVER SUB
RATIO OVER
SELECTOR REC03880

NORMAL OPERATION PEC03890
MONITOR PROGRESS. OF RECONSTRUCTION QF P.EC03'"^0
FILE 2 DATA, EACH TIME A PAGE OF DATA RECQ391O
P1OINTS IS WRITTEN TO THE SCRATCH FILE REC0..792O
P1RIHT OUT THE TOTAL NUMBER OF POINTS RE003930
ON SCRATCH AND THE LOWER AND UF1P1KR
ENERGY LIMITS OF THE F1AGE (THIS OPTION
MAY BE USED IN ORDER "'"C? HONIT-OR D-IE
EXECUTION SJ-1EED OF LONG RUNNING JOBS),

MINIMUM MAT.OR ZA
MAXIMUM MAT OR ZA
UP TO 100 MAT OR ZA
OKE RANGE PER CARD,
BY A BLANK CARD-, Ii-
ANY REQUEST IS LESS
UPPER LIMIT WILL"BE
LIMIT. IF THE FIRST
WTLL
DATA

- 1 - LINEAR
••= 2 •- LINEAR
MONITOR MODE
•a O

RANGES MAY VZ SPECIFIED,
THE LIST IS TERMINATED
THE THE UPt-1ER LIMIT OF
THAN THE I..OWER LIMIT THE
SET St-HJAL TO THE LOWER
REQUEST CARD IS PLANK IT

TERMINATE THE REQUEST LIST AND CAUSE ALL1
TO BE RETRIVED- <SŒ EXAMPLF INPUT),

LIST OF REQUESTS,
ENERGY- FOR FILE 2 ERROR LAW
ERROR FOR FILE 2 SRf=JOR LAW
ENERGY FOR FILt 2 + 3 ERROR1

ERRQR FOR FILE 2 + 3 ERROR
LAW
AW

SEE
COMMENTS
BELOW

VHE FILE 2 OR FIl.'?: 2-*-3 ERROR LAW MAY BE" ENERGY INDEPENDENT
(DEFINED BY A SINGLE ERROR) OR ENERGY DEPENDFNT 0."'EFINFD BY UP

REC039ÏÏO
REC03960
REC03970
REC039V30
REC0399O
REC04000
RKCO4O1O
REC04020
REC04O3O
REC04040
REC04OS0
.REC04060
REC04070
REC040SO
REC04O9O
REC041OO
RECOUlO
REC04120
REC04130
REC04Ï.4O
REC04150



VO 2O ENERGY,- ERROR PAIRS)
XNTSRPOLATION WILL BE USED

PAGE 0OO8
. FOR THE ENtLKGV DEPH-NtMIMT CASE LINEAR REC04L6O
TO DEFINE THE E-ZROF: AT ENERGIES BtTWkEHRECO-Hl.7o

;-VEC04.l8O
REC04190
REC042O;*

3EREC042:!.';

THOSE AT WHICi! IT TS TAEiULATEIu IN ALL CASE!? EACH ERROR LAW ^
TERMINATED BY A BLANK CARD. IF ONLY ONE EMErtSY ERROR PAIR 13
GIVEN FOR ONE LAW THE LAW WILL- SE CONSIDEREK TO .9E ENF.RGY
i:NLfEFENbENl . D-' MORE THAN ONE PAIR 19 GIVEN IT &«• CON'= T'iERETi fO
ENERGY DgU-1ENEiENT CNOTr-T., ENERGY INDEPENDENT FORM WILL RUN ir ASTEw'
THAN THE EQUIVALENT ENERGY DEPENDENT FORM? > FOR AW ENERGY
DERENIiENT ERROR I..AW AL.L ENERGIES MUST FF IW AC-CEN-CiIMG ENERGY
OROER, FOR CONVERGENCE OF Ti-IE FILE 2 RECONS TRUCT-K^N AL''3ORrTHM Ai..L
FILE 2 ERROR LAW ERRORS MUST BE POSITIVE,- .!.F A FTLE -T! FPQ(JR IS N0
POSITIVEE IT WILL BE SET EGiUAL TQ THE STANE1ARIi OPI-TQM 'CURREWVI..Y
CuOOl,. CORRE SPQNDI NS TO 0,1 PER-CENT), ÏF <> FTLE 7. ERPOR LS NOT
1-'031'TIVE IT WILL BG SET EQUAL TO ZERO» IN1DICATIM'.? NO THINNING
OF THE COMBINED FILE 2+3 CONTRIBUTIONS. IF THE FTRST CARU OF
EITHER ERROR i..AW IS BLANK LT WILL TERMINATE THAT ERROR LALI AND

REC04230
REC0424O
REC042SO

RECO'-!27O
REC04230
REC04290
RE0O430O

'H-IERECO--^ 1.0
ERROR WILL BE TREATED AS- ENERGY -INDPENDENT > EQfJA
OPTION <CURRENTLY, 0.1 PER-CENT FOR FILE 2 AND 0
(SEE EXAMPLE INPUT 4>*

EXAMPLE INPUT NO, 1'

. TO- TVItT STANDARD
O FOR FI!..E 2+3) •

CONSÏHER ALL !..IRANIUM ISOTOPES AND 'ÏH--232*- COMBIDER CROSS SECTIONS
WHICH AK'E LARŒR THAN 1 ,-0E-8 BARNS IH AE-(SDLUTE UALUIr! : USE
CAi-CULATlON HODE WITH EXACT TREATMENT
(THE ONLY RECOMMENDED CHOICE FOR THIS
BETWEEN O AND 100 EV USE 0*1 PER-CENT
AND 1 KEi; VARY ACCURACY FROM 0,1 TO :i.
PER-CENT ACCURACY, IN COMBINING FILE
PER-CENT ACCURACY AT ALL ENERGIES,

OF DISTANT RESONANCES
DPTIQN?> FOR FILE 2
ACCURACY, PETWFEN 100
f-'ER-CENT > A7:<0ME 1 K-EV

2 AJMD 3 THIN OUTRS.'T' T-O
USE
O, '.

THE FOLLOWING ELEVEN INPUT CAKDS ARE REQUIRE?:!.

920OO
90232

O.OOOOO+ O
1•0OOO0+O2
,00000+03
,00000+09

,OOOOO-OS
92999

.00000-03
,00000-03
,00000-02
,00000-02

a JPPER LIMIT
<END REQUEST-

IT T CALI..Y TO 90232;
LIST)

1,00000- 3
<END FILE 2 ERROR LAW)

ŒND FILE 2+3 ERROR LAW)

EXAMPLE INPUT NO, 2

CONSIDER ALL. URANIUM ISOTOPES AND TS-i-232. COMSi:DCR CROSS SECTIONS
WHICH ARE LARGER THAN l,0E-3 EiARNS IN ABSOLUTE VALUE» USE
CALCULATION MODE WITH EXACT TREATMENT OF DISTANT RESONANŒS .
(THE ONLY RECaWMENDE» CHOICE FOR THIS OPTION), FOR FILE 2
AND FILE 2+3 USE 0,1 PERT-CENT ACCURACY, SINCE Cu:!. !-'ER-CENT
IS THE STANDARn OPTION FOR FILE 2 THE PIRST CARD OF THE FILE 2
ERROR L.AW MAY BE BLANK, BUT SINCE 0,1 PER-CENT IS NOT THE
STANDARD OPTION FOR FILE 2+3 IT HL1ST BE GIVEN 7.h» THE INPUT,

THH- FOLLOWING SEVEN" INPUT CARDS ARE REQUIRED',

REC04330
REC04340
REC04350

1 1.00000-08 O ."1 O

REC04370
REC04380
REC-04390
RFC044O0
REC0441C'
REC0442O
REC04 '̂ 3C'
REOO444O-
REC04450
REC04460
REC04470
REC04480
RF.C04490
REC04S0O
REC045.10
REC04520
REC04530
REC04S40
REC04550 '
REC045VJ0
REC0-4S70
REC04580
REC04590
RIL-C04600
REC04610
REC04620
REC04630
"REC04640
REC04650
REC04660
REC0467O
RECO468O
REC04690
REC04700
REC047.I.0
REC0472O
REC04730
REC04740



£
C
C
C

92000
90232

C
C
C
C
C
C
C
C

L,
C
C
C
C
C

C
C
C
C
C

C
C
C.
r^
Vf

C

92999

l»00000~ 3

EXAMPLE INPUT WQ, 3

(UPPER LXtfIT AU7;j."<^r

(END REQUEST LIST}
<O,1 PER-CENT ERROP.-

FILE 2+3 ESRCR LAW)

TTL]=; .2 S'PROR !..A

1AGE 0009

RF.CG4 ?•: •."•

P.l~OO477''
I)RECO-K-S-

RFCO'

RECONSTRUCT ALL DATA-, FOR FILE 2 RECONSTRUCT DAT^ TO I. : O
ACCURACY AND FOR FILE 2+3 DO NOT THIN THE DATA,

7'HE FOLLOWINCJ FIVE INPUT CARDS ARE

0.0

.1 • 00000

0 0
(RETRIEVE ALL DATA, END REi I..

REÇOIS?' •
RECO^aSc-
REC048"'.
REC04',J0<:
RECO-4910

ŒNJ.1 FILE 2 ERROR LAW)
«0.0-PER-CENT ERROR, EHV FILE 3 EF

EXAMPLE INPUT NO1 4

RECONSTRUCT ALL. DATA USING THE STANDARD GPTIDN FOR FILE 2
RECONSTRUCTION (CURRENTLY O.i PER-CENT) AiMP T.'O NOT THIN THE
COMBINED FILE 2 + 3 CROSS SECTIONS. IW THIS CASE IT 19 ADEQUATE
TO INPUT fi, SET» OF COMPI-ETELV BLANK XNPUT CORE'S WHICH WH..'.. INVOKE
ALL OF THE. STANDARD OPTIONS,

IN THIS CASE THE FOLLOWING- FOUR INPUT CARDS ARE REQUIRED,
tZEROES ARE INDICATED ON THE FIRST CARD, 'SELOW, ONLY rQ INDICATE
WHERK THE CARD IS, THE' ACTUAL INPUT CARD CAN CE COMPLETELY BLANK)

RECO-^930
RECOA94O
RECO49SO
REC049AO
REC049 70
REC049B0
REC0499O
RECOSOOO

REC05020

RF.C05040

O 0.0 O O O
(RETRIEVE ALL DATA, " REQUEST !..19T)
<0*i ERROR, END FILE £P.ROR LAW)
(0-0 ERROR, END FILE 3 ERROR !..AHD

O

C-**#*# MACHINE DEPENDENT CODING •****•*»

C THERE IS NO COMPUTER DEPENDENT CODING IN THIS PROGRAM.
C
C**»»* MACHINE DEPENDENT CODING ******

REC050<i»0
RECOSO7O
REC0508O
REC OSOV')
RECOSlOo
REC0S11.0
REC05120
REC05130
RECOS1 4CJ
RECOS150
REC05160



PAGE 0O01.

C
C
C

C
C
C

L,
C
C

C
C
C
C

C
r
C
C
C

C
C
C

• C
C
Lr

Ç
C
C
C
C
C
C

C
C
C
C
C
C

PROGRAM
UERSXON
VERSION
VERSION
VERSION
VERSION
VERS .!!ON
VERSION
VERSION
VERSION
VERSION
VERSION
VERSION

SiGMAi
73-1 (MARCH 1973>
76-1 (FEBRUARY 1976)

(OCTOBER 1976)
(JANUARY 1977)
(JULY 1978)
(JULY 1979) CDC--7600 AN» CRAY-I. VERSION1
CMAY 1980) IBM, CDC AND CRAY VERSION
(DECEMBER 19S0)
(MARCH 1981) DOUBLE PRECISION IBM VERSION
(AUGUST 19Sl) IMPROVED IBM SPEfT.!' ANr' S
(JANU1ARY 1982) IMPROVED COMPUTER COMPATIBILITY
(JANUARY 1983)«MAJOR RS-OESIGN >

«PAGE SIZE [NCREABED - 1002 TO'3006.
HELIMIHAFEIi COMPUTER DEPKNDEf^T CODING.
«HEW, MORE COMPATIBLE! I/O UNIT NUMBER.
«ADDED STANDARD ALLOWABLE ERROR OPTION
(CURRENTLY 0,1 PER-HENT).

«UNRESOLVED RESONANCE REGION
«1/V EXTENSION OF CROSS 5E

. OUTSIDE GF TABULATED ENERGY RANGE AND
INTO UNRESOLVEP ENERGY RANGE.

76-2
77-1
78-1
79-1
80-1
80-2
Bl-I
81-2
82-:L
133-1

3 T G00C--

'3TGO(X; 7

SIGOO 1.Oo
3IGOwItO
SXGO01.2-•

S IG0<";1.40

SIGOOl 7<
SIGOOlBv

REPORT UCRL-50400, VOL» 17» PART B (1979?
LAWRENCE LIVERMORE LABORATORY

WRITTEN BY DERMOTT E-, CULLEW
NUCLEAR DATA SECTION -
INTERNATIONAL ATOMIC ENERGY AGENCY
P.O. BOX 200
VIENNA, AUSTRIA

TELEPHONE 23-60-1718

AUTHORS MESSAGE

SIG0020O
SIG00210
SIG0022O
ST.G00230-
SIG00240
SIGCO2SO
SIG00260
SIG00270
SIG00280
SIGOO2°O
SIG00300
SIG0031O

SIGOO33O
SIG00340
SIG00350
SIG00360
STGOO370

THE REPORT DESCRIBED ABOVE IS THE LATEST PUBLISHED DOCUMENTATION SIG0Ô390
FOR THIS PROGRAM» HOWEVER, THE COMMENTS' BELOW SHOULD 8E CONS IDEREDS10004Gv
THE LATEST DOCUMENTATION INCLUDING ALL RECENT IMPROVEMENTS» PLEASESIG004Io
REA.0 ALL OF THESE COMMENTS BEFORE IMPLEMENTATION, PARTICULARLY SIGOO42O
THE COMMENTS CONCERNING MACHINE DEPENDENT CODING, S1000430

SIG00440
AT THE PRESTfNT TIME WE ARE ATTEMPTING TO !DEVELOP1 A SET' OF C0MPUTERSIG00450
INDEPENDENT T-1ROGRAMS TfIAT CAM EASILY SE IMPLEMENTED ON ANY ONE 5IGOO460
OF A WIDE VARIETY OF COMPUTERS» IN ORDER TO ASSIST IN THIS PROJECTSI800470
XT WOlJLB BE APPECTATED IF YOU WOULD NOTIFY THE AUTHOR OF AMY . 31000480
COMPILER DIAGNOSTICSs OPERATING PROBLEMS OR SUGGESTIONS ON HOW TO SIG00490
IMPROVE THIS PROGRAM, HOPEFULLY* IN THIS WAY FUTURE VERSIONS OF

WILL BE COMPLETELY COMPATIBLE FOR USE- ON YOLIRTHIS PROGRAM
COMPUTER,

PURPOSE

THIS PROGRAM T.S
CROSS SECTIONS,
FROM THE ENDF/B

DESIGNED TO DOPPLER BROADEN NEUTRON INDUCED
EACH SECTION OF CROSS SECTIONS (FILE 3> IS READ
FORMAT, THE DATA IS DOPPLER SiROADENEDf THINNEB

SIGOOSOO
SIGOOSlO
SÏG00530
S1800530
SIG00540
SIGOO55O
SIG00S60
SI.G00S70
SIGOOS8O
SIG00S90AND OUTPUT IN THF.. ENDF/B FORMAT.

JN THE FOLLOWING DISCUSSION FOR SIMPLICITY THE 1FNDF/B TERMINOLOGY SIGOOAlO



ENDF/B TAPE WIL!.. BE USED. I.!-i HAC
TAPE, CARDS, DISK OR ANY OTHER MEB.CUM.

£N»F/B FORMAT '

ACTUAL METDiClJM MAY
PAGE 0002

3IG00620
SIGOO63O
SIGOQtMO
3IGOOoSO

THIS PROGRAM ONLY UGES TME ENBF/B SCD OR CARP IMAGE FORMAT </->«
OPPOSEK TO -|HILr BINARY FORMAT) AND CAN HANDLE DATA CN ANY VERSION
OF THE KN1OFZB FORMAT (I.E., EMDI=VS-I, 11,1 TI , XV OR V FORMAT).

SI0006vo

IT IS ASSUMED Ti-IAT THE DATA IS CORRECTLY COOED IN '!"HE ENHF/
FORMAT AND NO FRROR CHECKING IS PERFORMED,. IN1 PARTICi.JLAR IT IS

SIG00700
SIGOO? 1.0
31000 72o

ASSUMED THAT TI-IK-: MAT-, MF AND MT ON EACH CARD IS CORPECT5-SEQUCNCIr. SI00O730
NUMBERS CfJCiLUMNS 76-80) ARE IGNORED ON INPUT, fctUT WILi. BE StGOOMO
CORRECTLY OUTPUT ON AL!.. CARDS. THE FORMAT OF SECTION MF-I, MT=4S1 31000750
AND ALL BEiCTIONS OF MF~3 MUST BE CORRECT, THt=. PROGRAM COP.I1ES ALL SIG0076O
OTHER SECTION OF DATA AS HOLLERITH AND AS SUCH IS HNSENSiIiTXVE TO SIGOO7"'O
THE CORRECTNESS OR INCORRECTNESS OF ALL OTHER SECTIONS: 3IG0078O

SIG0O79O
ALL CR(JSS SECTIONS Ti-IAT ARE USEIi BY THIS PROGRAM MUST BF TABULATEDSIGOOtiOO
ANiO LINEARLY INTERPOLABLE IN ENERGY AND CROSS SECTION (ENPF/B SIGOOBlO
INTERPOLATÏOU LAW :?.>•. FILE 3 CROSS SECTIONS MAY BE MADE i. !NEARLY SIGOO82O
JiNTERPOLABLE BY USING PROGRAM !.."!NEAR (UCRL-SO-'fOO, VQI.. »17, PART A>.3IG00830
FILEV 2 RESONANCE PARAMETERS MAY SE USED TO MTC0N9TRUCT ENERGY SIG00840
DEPENDENT CROSS SECTIONS AND ADD IN FILE S BACKL-ROUNP CROSS SIG00B50
SECTiCONS TO DEFINE LINEARLY INTERPOLABLE CROSS SECTIONS BY USIN(S SIGO086O
PROGRAM RECENT (UCRL-5O4OOr VOL. .17, PART C) > IF THIS PROGRAM 3IGOOS7O
FINDS THAT THE FILE Z CROSS SECTIONS ARE MOT LINEARLY ÏNTK.RPOLABLESIG00880
THIS PROGRAM WILL TERMINATE EXECUTION»

UNRESOLVED RESONANCE REGION

3IG00890
•SIGOO9OO
SIGO0910
SIG00920
SIG0093O
STGOO94O
SIG00950

.LN THE UNRESOLVED RESONANCE REGION IT JiS NOT POSSIBLE TO EXACTLY
Dl-Ii-INE THE ENERGY- DEPENDENCE OF THFI CROSS SECTIONS, THE AVERAGE.
WIDTHS AND SPACINGS GIVEN IN ENDF/B ARE ONLY ADEQUATE TO DEFINE
AVERAGE VALUES OF THE CROSS SECTIONS. THEFrEFOF1K-: ALL. CROSS Ï5ECTI0NSSII30O96O
IN I1HE ENttF/B FORMAT FOR THE UNRESOLyeD HrEGIOJJ APE '"!EALLY AVERAGE SIG0O970
VALUES WHICH CANNOT BE BOPF1LER BRAODEMED USING THF. SIGMA:*. METHOD SIG00980
l UHICH REQUIRES TABUt-ATED, LINEARLY Ï Ni1ERPOt-A WLE, ENERGY OEPENDENTSIG00990
ÎROSS SECTIONS. SIGOlOOO

SIGOlOlO
SIGO1020
SIGO1030
SIGQl(MO

THEREFORE,
CL > ALL,TABULATED POINTS WITHIN THE UNRESOLVEP RESONANCE REGION
-WILL B£ COPIED, WITHOUT MODIFICATION OR BROADENING. ADOPTION OF
THIS CONVENTION WILL ALLOW SUBSEQUENT PROGRAMS TO PROPERLY DEFINE SIGOlOSO
SFLF-BHIELDK-XI, DOPP1L-ER BROADENED CROSS SEClTONS IN THE UNRFSOLVF.D SIGOiOAO
RESONANCE REGION, SIG01070
(2) CROSS SECTIONS WILL BE EXTENDED AS 1/V ABOVF. THE UPPER ENERGY SIG010Ô0
LIMIT OF VHE RESOLVED RESQHANCE REGION AND SELOU TME LOWER ENERGY SI001O9O
L.TM.IT OF THE ClJNTirNUUUM REGION CI.E. INTO THE UNRESOLVED
RESONANCE REGION). THIS CONVENTION WILL GUARANTEE A SMOOTH
BEHAVIOR CLOSE VO TME UNRESOLVED RESOWANCE REGION BOUNDARIES.

OUTPUT FORMAT

SIGOIlOO
SI(SOlIlO
SI G01.120
SIGOi13O
SI GO 1.140
SIGO1150
SIGO116O
SIGO117O

IN THIS VERSION OF SIGMAl ALL FILE 3 ENERGIES WILL BE OUTPUT IN
F (INSTEAD OF E) FORMAT IN ORDER TO ALLOiJ ENERGIES TO BE WRITTEN
WITH UP VO B DIGITS OF-ACCURACY. IN I=1REVICUS VERSIONS THXS WAS AN SIG0119O
OUTPUT OPTION» HOWEVER USE OF THIS OPTION TO COMPARE THE RESULTS SIG01190
OF ENERGIES WRITTEN IN THE NORMAL ENDF/B CONVENTION OF 6 DIGITS SIG0120O



PAGE 0OO !.
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C

C
W

C

C
C
C
C

C
C

C
c
C

C
C
C

C
C
C
C
C

C
C
C
C

• C
C

C
C
C
C
'C
C
C
C
C
C

PROGRAM
UHRSXON
UERSlGN

SiGMAJ.

VERSION
VERSION
VERSION
VERSION
VERSION
VERSION
VERSION
VERSION

n Y

73-1 (MARCH 1973)
76-1 «.FEBRUARY 1976)
76-2 (OCTOBER 1976)
77-1 (JANUARY 1977)
78-1 (,JULY 1978)
79-1 (JULY i'?79> CDC--76OO AND CRAY-L VERSION :.
ftO-i (MAY 1980) IBM» CUZ AHD CRAY VERST.OM
80--2 (DECEMBER 19B0)
Bl-J. (MARCW, 1981) DOUBLE PRECISION ITM MERS TON
8.1-2 (AUGUST 1931) IMPROVED IBM SFEED AND C)ARJL
B2-.L (JANUARY 1982) IMPROVED COMr-UTER CDMPATIB IL
(33-1 (-JANUARY 19S3>«MAJOR RE-OkSIGN,

«PAGE Sl'ZE INCREASED - 1002 TO'3006«
«ELIMINATED COMPUTER1 DEPENDENT CODXMG
«NEW, MORE COMPATIS!..!:' I/O UNIT NUMBER
«ADDED STANDARD ALLOWABLE ERROR
(CURRENTLY 0<l PER-CENT),

«UNRESOLVED RESONANCE REGTON
•wl/V EXTfJNSlON OF CROSS 5E

. OUTSIDE OF TABLfLATEH ENERGY RANGJ" AN»
INTO UNRESOLVED ENERGY RANGE,

REPORT UCRL-50400, * VOI. «. 17» PART S <:1979)
!..AWRENCE LIVERMORE LABORATORY

WRITTEN BY DERMOTT £., CULLEN
NUCLEAR DATA SECTION -
INTERNATIONAL ATOMIC ENERGY AGENCY
•P.O. BOX 200
VIENNA, AUSTRIA

TELEPHONE 23--60-1718

S ÏG0OO51--

•31GOOO'= <
SIGOOlO"
3loan t. o

SIGOOl -W
SI(SOOiS-.

AUTHORS MESSAGE

REPORT DESCRIBED ABOVE
THIS PROBRAM, HOWEVER,

IS THE LATEST PUBLISHED DOCUMENTATION

SIGOO2O'1'
SIG0O21O
SÏG0022O
SIG00230
SIG0O24O
SIG0O2SV,'
3IG0026».'
SIG0027C
SIG0028O
S1G002CJ0
SIG0O3OO
SIG0031O
SIG0032v
SIGOO33O
SIGCO34O
SIG00350
SIG00360
STGOOTTO
SIG('>O38O
SIG0Ô39X/

THE COMMENTS BELOW SHOULD BF. C0NSTDEREDSIG0040'.
THE
FOR
THE" LATEST DOCUMENTATION INCLUDING ALL RECENT IMPROVEMENTS* PLEftSESIG0041f,-
REA.0 ALL OF "THESE COMMENTS BEFORE IMPLEMENTATION,-. PARTICULARLY SÏG00421'
THE COMMKNTSi CONCERNING MACHINE DEPENDENT CODING:. SIG004oC

SIG00440
AT 'THE PRESENT TIME WE ARE ATTEMPTING TO DEVELOP A SET OF COMPUTERS IG0045O
INDEPENDENT PROGRAMS THAT CAN EASILY WE IMPLEMENTED QN ANY ONE 5100046^
OF A WIDE VARIETY OF COMPUTERS. IN ORDER TQ APBCÏST IN THIS FROJECTSIGOO4?v
IT WOULD BE APPECTATED IF YOU WOULD NOTIFY 'THE AUTHO!-: OF AMY . S100048«.;
COMPILER DIAGNOSTICS* OPERATING PROBLtMS OR SUGGESTIONS ON HOW TO SIG0049?.
IMPROVE THIS PROGRAM4 HOPEFULLY* IN THIS WAY FUTURE VERSIONS OF

WILL BE COMF1I-ETELY COMPATIBLE FOR USE- ON YOURTHIS PROGRAM
COMPUTER,

PURPOSE

THIS PROGRAM XS
CROSS SECTIONS,
FROM XHf-. ENDF/B

DESIGNE!! TO DOPPLE=; BROADEN NEUTRON
EACH SECTION OF CROSS SECTIONS (FT!..!" 3
FORMAT, THE DATA I= DOPPLER PROAttENED*

IS READ
THINNED

SIGOOSOt1
SIGOOSlO
SIG0OS2O
SIG00S30
SIG00540
SIGOOSSf)
SIG0OK6-:-
SIG00S7C-

AND OUTPUT XW THfT. ENDF/E FORMAT SIG00S9O

IN IHfc FOLLOWING DISCUSSION FOR SIMPLICITY THE ITNDFVB TERMINOLOGY SIGOOAlv
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PAGE 0003
TO THE S DIGIT OUTPUT FROM THIS PROGRAM ÏÏEMONSTRATSD TMAr FAILURE SIGOKU'
TO USE THE B DIGIT OUTPUT CAN LEAD TO LAHGE ITRROFlS TM THE DATA
JUS-T .CiIJE TO TRANSLATION OF THE L=JNERGIES TO THE ENDF/S FORMAT*

CONTENTS OF OUTPUT

ENTIRE KMALUATIONS ARE OUTPUT.. HOT JUST
CROSS SKfJTIONQ, E.G. ANGULAR AND ENERGY
IMCLUIiEB,

DOCUMENTATION

THE
DISTRI VA JT T OK1S

THE FACT THAT THIS PROGRAM HAS OPERATED
BY THE ADDtTlON OF THREE COKNENTS CARDS
HOLLERITH SECTION IH THE FORM

E)N
AT

THE DATA T!
Tl-ic. END OF

FXLK" 3
ARIJ ALSO

5 DOCl JMENTK.D
EACH

DATA
DATA

DORPLER
THINNELt

PROGRAM
BROADENED TO
TO WITHIN AN

S I G W A l
300.0

( 8 3 — 1 > •*•*•*•»•«•«••>*•)<••>'••*•>*»•**«•••<-

KELVIN! AND
ACCURACY UF O <• 1 P1ER-CENT

ALL SIMILAR COfWENTS '.FROM LINEAR,RECENT AND GROUPY)
COMPLETE HISTORY QF ALL OPERATIONS 1-'ERFORHED ON

SI00127"
SIG0128<.
3IGO12«O
S T GO-13OC'

SIG01-51."
SIGO132O
SIGOl ?••*,'
SIG0134O
SIG0135»V
S I. GO! 3<Ï-
3 IGOl 37'/
SÏG01.-SBO
SIGO1390
SIGO 1.4OO
SIGOl410
SIGO1420
SIGO143O
SI GOl 4*iO

THESi-: COMMENT CARDS ARE ONLY ADDED TO EXISTING !-!OLLERITH SECT IONS .SI GOi 4Î5O
I.E.. THÏS PROGRAM WILL NOT CREATE A HOLLERITH SECTTON.. THK FORMATSIGO14é-O

SIG0147(;
SIÛO148O
SIGOI4*«;>
SIGOl5OO
SIGOiSlO
SIG01S2O
SIGO1530
SIG01S-*0
SI GOlSSO
SIGO1560
SIG01S70
SI GO I SBC-
SI GOlS9O

OF
RKPRESENTS A
THE DATA,

OF THE HOLLERITH SECTION IN ENBF/B-V DIFFERS FROM THF THAT OF
EARLIER UERSIONB'OF EWOF/B. BY READIMG AN EXISTING MF=I, MT«451.
IT IS POSSIBLE FOR THIS PROGRAM TO DÉTERMINE UhUCH '/ERSIDW OF
THE ENHF/B FORMAT TT-IE DATA IS IN. WITHOUT .HAVING A SECTION OF
MF=J.-, MT»4S:t PRESENT IT IS XMPOSS133LE FOR THIB PROGRAM TO
DETERMINE WHICH' VERSION OF THE ENBF/B FORMAT T H C DA l'A IS IM, AND
AS SUCH IT IS XMF 1OGSIBLE FOR THE PROGRAM TD DETFRMI NE WHAT FORMAT
SHOULIi BE USED TO CREATE A HOLLERITH SECTION,

REACTION INDEX

THIS PROGRAM DOES NOT USE THE REACTION INDEX WHICH
SECTION MF=I; MT-451 OF EACH EVALUATION.

.'."S GIUEN IN

YDU MAY USE F1ROGRAM DICTION TO CREATE A CORRECT REACTION INDFJX.

SECTION SIZE

SIGO16OO
THIS PROGRAM DOES HOT UPDATE THE REACTION INDEX IN MF=I, MT=451• SIGO1610
THIS CONVENTION HAS BEEN ADOPTED BECAUSE MOST USER'S DO NOT SIGO162O
REQUIRI-:. A- CORRECT REACTION INDEX FOR THEIR APPLICATIONS AND IT UASSI GO 163O
NOT CONSIDERED WORTHWHILE TO INCLUDE THE OVERHEAD OF CONSTRUCTING SIGO164O
A CORRECT REACTION INDEX IN THIS PROGRAM* HOWEVER; IF YOU REQUIRE SIG01650
A REACTION IWOEX FOR YOUR APPLICATIONS, AFTKR RUNNING THIS I=1ROGRAMS I G01.660

SIGOia7O
SI GO .1680
SIG01690
SIGO1700
SIG0171O
SIGO172O
SIGO173O
SIG01740
SIG01750
SIGO1760
SIGO177O
S.IG01780
SIG01790

SINCE THIS PROGRAM USFS A LOGICAL PAGING SYSTEM THERE IS NO LIMIT
TO THE NUMBER OF POINTS IN ANY SECTION, E,G->, THE TOTAL CROSS
SECTION MAY BE REPRESENTED BY 200,000 IfATA POINTS *

SELECTION QF DATA.

THE PROGRAM SELECTS MATERIALS TO BE BROADENED BASED ITXTHER ON
MAT <ENUF/B MAT NCJ->> OR ZA, THE PROGRAM ALLOWS UP TO IvOO MAT OR
2A RANGES TO BE SPECIFIED. THE PROGRAM WILL ASSUME THAT THE



ENDF/8 TAPE XS IN EITMER MAT OP; ZA
OSEn TO SELECT MATERIALS,. AND WILL TERMINA TE WHEN
IS FOUNCi THAC IS ABOVE THE RAf-(GE OF ALL REQUESTS-

ENERGY CRID OF BROADENED HATA

A
CRITERIA 13

OR 7.A

PAC)E 0O04
SIGOl^O
SÏGO181.O

31 GOIo-*. O'
SIGO1840
SIGOI85O

THE ENERGY 15RIKi TOR THE DCF1F1LER SROADfIMEX' CROSS SfTCTKiN1S IS
SELECTED TO INSURE THAT THE BROADENED DATA IS LINEAR--).. INEAP.
1NTERP-OLABLE, AS SUCH TME ENERGY GRIB FOR TWE BROAnENED DATA
MAY NGT BE Tl-IE SAME AS TI-IE ENERGY GRID r.'OR THE ORTGj--MAl..
UNBfC(JAnEWED DATA, GENERALLY AFTER BROADENING f HERE WILL. BIf
FEWER DAVA POINTS IN THE RESONANCE REGION... BUT AT LOW ENERfSY
THERE MAY BE MORE POINTS, DUE TQ THE 1/V LOW ENERGY EFFECT
CREATEH BY DOPl-1LER BROADENING»

3IGO19VO

EFFECTIVE TF.MERATURE INCREASE

IF THE ORIGINAL DATA IS NOT AT ZERO KELVIN THE PROGRAH WILL
BROADEN THE DAVA BY THE EFFECTIVE TEMPERATURE ttJFFEMCE TO THE
FINAL TEMPERATURE* IF THE DATA IS ALREADY AT A TEMPERATURE Ti-(AT
IS HIGHER THAN THE FINAL. TEMPERATURE DORPLER BROADENING IT,
NATURALLY NOT PERFGRMED AND THE TEMPERATURE IN THIT SECTION
AT ITS ORIGINAL. VALUE,

MULVIPUf: FINAL TEMPERATURES

fi PRESENT VERSION ONLY DOPPLER BROADENS TO ONE FINAL.

SIGO1990
SIGOlVOO
SIGOl'? 1.0
SIGO1920
SIG01930
SIGO V? 40
3IGOIVSO
3IGO1960
SIG01970
SIGO1980
SIG01V90
SIG02000

IS UTFTSI GO 20 .IO
SIG02020
SIG02030
SIGO2O4O
3IG02050

TEMPERATURES T.G020&V
(IF THERE IS SUFFICIENT INTEREST EXPRESSED BY
VERSION MAY BROADEN TO MULTIPLE TEMPERATURES,
CONVACT THE AUTHOR IF YOU ARE INTERESTED IS^ A
TEMPERATURE OPTION)>

PROGRAM OPERATION

USERS FUTURE
PLEASE
MULTIPLE

• THE DATA
PAGE IS
IN THE CORE

EACH SECTION QF FILL" 3 DATA IS CQNSI.OERED SEF1S
IB READ AND DQPPLER SROADE-NED A PAOE AT A TIME -ONT=:
2004 DATA POINTS)» UP TO THREE PAGES OF DATA MAY BK
AT ANY GIVEN TIMEf THE PAGE BEING BROADENED,. VHE POGE BELOW IT
ÏN. ENEPfISV AND VHE PAGE ABOVE IT IN ENERGY, AFTER A PAGE HAS BEEN
BROADENED IT IS THINNED, IF THE ENTIRE SECVItW CONTAINS ONLY
ONE PAGE OR LESS, IT WILL STILL BE CORE RESIDENT AND WILL BE
WRITTEN KIRECTL.Y FROM CORK TQ THE OUTPUT TAPE, IF THF BROADENED,
THINNED SECTION IS LARGER Tt-IAN A PAGE, AFTER A PAGE HAS BEEN
BROADENED ANH THINNED IT IS WRITTEN TO A SCRATCH FILE* AFTER THE
ENTIRE SECTION HAS BEEN BROADENED AND THINNED THE DATA I
FROM SCRATCH TO CORE» ONE PAGE AT A TIME., THF OUTPUT TO THE
TAF1E.

ALLOWABLE ERROR

AFTER DOPPLER BROADENING THE CROSS SECTION IM THE RESONANCE

SIG02070
SIG02080
SIG0209O
SIG02100
SIG0211O
SIG02120
3IG02.130
SIG02140
SIG02150
SI002160
31002170
SIGO21BO
S1002190
SIG02200
SIG02-210
SIGO222O
•3IG02230
3IG0224O

OUTPUTSIG022SO
SIG02260
SIG02270
STG02280
SIG02290

REGIONSIG02300
WILL GENERALLY BE MUCH SMOOTHER THAN THE UNBROADENEn OATA AN» CAN SI002310
BE REPRESENTED TO THE SAME ACCURACY BY A SMALLER NUMSER OF ENERGY SIG02-T2O
POINTS, THEREl-ORE AFTER DOPPLER BROADENING THE DATA CAN BE THINNEUS1002330
WITH- ESSENTIALLY NO LOSE OF INFORMATION* SIG02340

3IG023S0
THE ALLOWABLE ERROR MAY BE ENERGY INDEPENDENT- <CONSTANT) OR ENERGYSIGO236O
DEPENDENT, THE ALLOWABLE ERROR IS DESCRIBED BY A TABULATED SIG02370
FUNCVION 01- UP TO 20 <ENERGY,ERROR> PAIRS AND LINEAR
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BETWEEN TABULATED POINTS. IF QNLY GK1E rA.SULA >'v D Pm.Mr JT, PIUEN ï'HE 3IGO2;; V1 •
LRROR WILL BE CONSIDERED CONSTANT OVEn' THE CNfTP1F. ENERGY RANGE. ::UG02~K.-"
WITH TH.Ï.S ENERGY DFPEf-1DEr(T ERROR ONE MAV OPT I i" T. ZF. TMF m/Ti-'MT FOP 3tGC2-H ,
ANY GIWEN APPLICATION BY USIK1G A SMALL FIRRC'!=: IN '"HIr. "-"Nf-.P'.-Y RANGE 5TGO:::*1'-
OF INTEREST AND- A LESS STRINGENT ERROR IN 0'"HFR ENERGY RANGES» 3T'.JO2-'V.-:< •

INPUT FILES 31 GO'. .'41S1.

UNIT OESCRI PT I ON 'I)IGC-U-Cf''.

5 INPUT CARDS (BCD -• SO CHARACTERS/RECORD} 3IG0249'1.-
10 ORIGINAL. EN.DF/8 DATA (3CD - 30 CHARACTEK'S/K'F.CO^P '• SIG02?.'-».

OUTF1UT F ILES 3130252' •

UNIT DESCRIPTION . 310025^'-

6 OUTPUT REPORT < BCD - 120 CHARACTERS/RECORD"; 3IG02ï5o^

1.1 FINAL EHDf/B DATA (BCD - 30 CHARACTERS/RECORD) ' SIG02ÏÏ A--
SIG02580

SCRATCH FILES 3IG02S'-*'-

UNIT DESCRIPTION 3IG026I.O
— . 3IG02620

1.2 SCRATCH FILE FOR SROADENEH DATA <SINARY - 2-^04 WORBS/RF.CGP-D) 3IGr>263o
-•3T.G026-+0

INPUT CARDS 3IG02650
. 3IG026Ô0

C-ARB COLS. DESCRIPTION 3IG026 7'/-

L 1-11 SELECTION CRITERIA (0"MAT* i=2A> SIG02<s?O
12-22 WO LONGER USED AS AN Ii-(PUT OPlTr)N1 THFF FORMER 3IGC270O

MEANING OF THIS PARAMETER WAS>••>>> 3IG02710
MINIMUM ENERGY SPACING SELECTOR . 3IGO272O
~ O - à DIGIT MINIMUM ENERGY SPACING CALCULATIONS- 3T.00273* •

STANDARD 6 DIGIT El 1,4 OUTPUT-. 3IG027-4O
- 1 - 3 DIGIT MINIMUM ENERGY SF1ACING CALCULATIONS. GIG027^0

STANDARD 6 DIGIT El 1,4 OUTPUT: 3IQ027o>;
~ 2 - 3 DIGIT MINIMUM ENERGY SPACING CALCULATIONS, 3IG0277O

VARIABLE S DIGIT F FORMAT OUTPUT, 3IGO278>,
EXPERIENCE HAS DEMONSTRATED THAT FAILURE . TO USF. 2 3rG027'-A-
FOR THIS OPTION CAN RESULT IN SIGNIFICANT ERRORS SIG028O0
IN THE FINAL DATA, THEREFORE INTERNALLY THIS OPTION SIG02B1O
IS ALWAYS SET TO 2. , 3IG0282C

23-33 KELVIN TEMPERATURE • 3IG02S3O
2-N 1 - U LOWER MAT QR ZA LIMIT SIG0284-;

12-22 UPPER MAT OR ZA LIMIT 3IG028Sw
UP TO 100 MAT OR ZA RANGES MAY JSE SPECIFIED, ONE SIG02«*0
RANGE PER CARD. THE LIST OF RANGES IB TERMINATEn BY 3100287O
A BLANK CARD, IF THE UPPER LIMIT IR LESS THAN THE 3IG02«8(,
LOWER LIMIT THE UPPER LIMIT WILL BW. SET EQUAL TO THE SIGO289O
LOWER LIMIT. IF THE FIRST REQUEST CARD IS BLANK IT SIG02V0C

v WIlJ.. TERMINATE THE LIST OF REQUESTS AND CAUSE ALL • SIG02910
DATA TO BE RETRIEVED (SEE EXAMPLE TNPUT>• ?iIt30i-'92',

VARY 1-11 ENERGY FOR ERROR LAW 3IGO293O
12-22 ERROR FOR ERROR LAW SIG0294>'

THE ACCEPTABI..E LINEARIZING ERROR CAN J?£ GIVEN AS AN 3IGO29ÏÏC
ENERGY DEPENDENT FUNCTION SPECIFIED PY UP TO 20 3IGO2960
< KNERGY, ERROR) PAIRS AND LINEAR INTERPOLATION SIGO297*.
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TABULATE POINTS. ENERGIES MUS1" *Z IN ASCENDING ORDER »'â nGo':9HO
THIi ERROR !..AW IS TERMINATED BY A W..ANK CARD.- LF T-I-IE 3TGO^-1VO
FIRST ERROR LAW CARD IS SLAWK CT !-.'TLJ.. TERMINATE THE G1GO3000
ERROR !..AW AND THE ERROR WILL BE TREATED AS TNERGV 3IGOJOtO
INDEPENDENT. EC(UAL TO ZEROrMWICH INDICATES THAT Tl-IE (:>7.G0302C'
BROADENED DATA SHOULD NOT 9\i. THINNED» - S '."003030

EXAMPLE INi=1IjT NO» !

Ï«RÔ D!.ÏN ALL. URANIUM ISOTOF1EB AND THORIUM-232 TO JOO KEl. "TN-. FPOi
O TO 1OO EV THIN OUT-PUT DATA TO 0.1 PER-CENT ACCURACY. FROM .100.
T!) 1 KE-V MARY THE ERROR BETUEEH 0.1 AND 1 PER-CENT > A.WM:! L KEV
USE 1 PER-CENT ACCURACY, CALCULATIONS WILL '..'SE « 0IC5IT MINIMUM
ENERGY SPACING FOR CALCULATIONS, AND B VIGlT >.>ARIA*t. F. F OUTPUT
i-OS-MA T (NOTE THAT THIS 13 NO LONGER AM l.MP'JT OP1VTnN. «£p r.Oi
ABQUE).

THE FOLLOWING NIKE CARDS -ARE REQUIRED

1 O 3*00000+ 2
92OOO 92999
9O232 < UPPER LIMIT WILL AUTOMA r I CAL!.. Y PE VEF

<BLANK CARD INDICATES END DF PEOUEST LJ
O. OOOOO+ O 1*00000-0-3
1•OOOOO+ 2 i< OOOOO-O3
1*OOOOO+ 3 1*OOOOO-02
1.OOOOO+ 9 1.00000-02

(BLANK CARD INDICATES EMfr- OF ERRDR LAW)

EXAMPLE INPUT NO, 2

3IG0306O

EVSIGOôOiiO

•5IG03.I.1O

S10<i3 :L 40
STG031S0
SI GO3160
3IG03170

C
C
C

C
C

C.
C
C
c-
C

ALJ.. DATA TO 300 KELVIN AHD DO NOT TH T.M TM*f. PROA)IiEN DATA
ALL OF THE STANDARD OPTION MAY BE INMOKED MERELY BY «PECÏ^YXNG
TME KELyIN TEMf11SrIRATURE ON THE FIRST CARH. ALL. OTHEft "TE!..0S MAY
OK LEFT BLANK,

TWE F-OLLfJWING THREE-. CARDS ARE REQUIRED

3-: 00000+ 2 (MAT RETRIEVAL; 9 mr*J.T ? 300 KE
«!RETRIEVE ALL DATA, TERMINATE REQUEST LIST
<0.0 ALLOWABLE ERROR* TERMINATE ERROR !..AW)

MACHINE DEF1ENDENT CODING

T>IG03200
3IG03210
3IGO322O
3IG0323O
3IGO324O
SIG03250
SI.GO326O
:3ICO-327O
SIG0323**'
5I003:;:90
SIGO33OO
SI GO3.310
SÏG0332O
3IGO333O
3IG0334O
SIGO335O
'-3IG03360
3ÎG03370
SIG03380

3IG03400
3IG0341.0

THE ONLY MACHINE DEPENDENT CODING IN THIS l--lRO(.?i--:AM IS IN SIG03420
CONNF.CTT.QN WITH THE USE OF DOUBLE PRECISION ON SHORi- WORD LDMGTM SIG03430
COMPUTERS <E«G< IBM 32 BITS/WORD COMPUTERS).. AS DISTRIBUTED THIS SIG03440
PROGRAM WILL PERFORM DOUBL.E PRECISION ARITHMETIC AND NEED NOT SE SIG03450
MODIFIED FOR USE ON ANY COMPUTER* ST.GO346O

SIG03470
IF YOU WISH TO OPTIMIZE THIS PROGRAM FOR USE AT YOUR INSTALLATION,SIG034B0
J.F YOU HAVE A LONGER WORD LENGTH COMPUTER (C,t3. CDC -SO 3T.TS/W0RD S.T.G03490
COMPUTERS), YOU MAY ELIMINATE THE DOUBLE PRECISION ARITHMETIC. SIGOSSQO

SIGO3T5Ï.0
MACHINE D(TPENBENT CODING *«*•**# . 3IG03520
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PROGRAM GROUPIE
VERSION 76-1 (NOt-CMFJER 1976)
VERSION 79-1 (OCTOBER 1979; CDC-7ô00 AMD CK1AY-I VfR1S TON»
VERSION 80-1 (MAY 1980) IBM, CDC AND CRAY VERSION
VERSION 81-L (JANUARY 1931) EXTENSION TO 3000 GROUPS
VERSION 81-2 (MARCH 19Ql> IMPROVED SPEED
VERSION 81-3 (AUGUST 1991 ) SUILT-IN 1/E WEIGHTING SPECTRi.^
VERSION 82-1. (-JANUARY 1982) IMPROVED COMPUTER COMPA ITS P.. Ti
VERSION b'3-1 (JANUARY 1983")«MAJOR RE-DESIGN.

«ELIMINATED COMPUTER DEPENDENT
•!•NEW, MORE COMPATIBLE I/O UNIT
•*NEW MULn-SAND LIBRARY WTNAKY

WRITTEN BY DERMOTT E, CULLEN
NUCLEAR DATA SECTION
INTERNATIONAL ATOMIC ENERGY AGENCY
P,O, BOX'2OO
VIENNA, AUSTRIA

TELEPHONE 23-60-1718

REPORT UCRL-50400, MOL, 17, PART D Cl979)

LAWRENCE LIVERMORE LABORATORY-

AUTHORS MESSAGE

OROOOO t> •
GROOOOb-/

i GRQOOl 1.
1Y OROOO VJ' '•

GROOO 1-.Ï».
CODING - GROOO !.4<."
NUMBERS • GRDOOUv ••
FORMA T * GROOO1 -- "•

GROOOlT1.1

OROOO V-M-

GR00O2O0

GR0002UO
!3R000230
GR0OO24O

GRQOO261 •
GROOO2 7O

THE REPORT DESCRIBED ABOVE IS THE LATEST PUBLISHED 7".'OCUMENTATXON
FOR THIS PROGRAM. HOWEVER, THE COMMENTS BELOW SHOULD BE CONSTOFREDGRC .,0.Sl-,.1

THE LATEST DOCUMENTATION INCLUDING ALL RECENT IMPROVEMENT?, PLEASEGRQOO j'20
READ ALL OF THESE COMMENTS BEFORE IMPLEHENTATXONf PARTICULARLY GROOCS.'ÏO
THE COMMENTS CONCERNING MACHINE DEPENDENT COOING> GR00034O

GROOOoSO
AT THE PRESENT TIME WE ARE ATTEMPTING TO .DEVE!..CJP A SET OF COMt-1U TF.RGR0003o',.<
INDEPENDENT F1KOGRAMS THAT CAN EASILY BE IMPLK-MSrNTFTD ON ANY ONE GR000-37O
OF A WIHE VARIETY OF COMPUTERS. IN ORDER TO ASSIST ?>! THIS F'ROJECTGR000',i8O
IT WOULD BE APPECIATED IF YOU WOULD NOTIFY THF AUTHOR OK-" ANY GROOO39',.-
COMPILER DIAGNOSTICS, OPERATING PROBLEMS OR SUGGEST!ONfJ ON HOW TO GROOO-H)O'

IN THIS WAY FUTURE VFRSTONS OFPROGRAM, HOPEFULLY,
WILL. BE COMPLETELY COMPATIBLE FOR USK QN YOiJR

IMPROVE THIS
THIS PROGRAM
COMPUTER•

PURPOSE'

THIS PROBRAM IS "DESIGNED TO CALCULATE ANY COMBINATION OF
THE FOLLOWING QUANTITIES FROM LINEARLY IHTERPOLABI..E TABULATED
CROSS SECTIONS IN THE ENDF/B FORMAT

<1) UNSHIELDED GROUP AVERAGED CROSS SECTIONS
C2> BONBARENKO SELF-SHIELDED GROUP AVERAGED CROSS SKCTIONR
<3> MULTI-BAND PARAMETERS

IN THE FOLLOWING FOR SIMPLICITY THE ENBFYB "TERMINOLOGY—ENDF/B
TAPE—WILL BE USED, IN FACT THE ACTUAL MEDIUM MAY BIT TAPF, CARDS,
DISK CR ANY OTHER MEDIUM.

ENDFYB FORMAT

THIS PROGRAM ONLY USES THE ENDF/B BCD OR CARD IMAC?*: FORMAT <AB
OPPOSED TO THE BINARY FORMAT) AND CAN HANDLE DATA IN ANY VERSION

GROOC-Il »
GRQOO420
GR000430
GROOO^4O
GR0004S0
GR000460
GROOO 4 ?<>
«ROOO'VcJO
GRO0049O
GROOOSOO
GR000510
GR000S20
GR000K30
GROOOS^O
GROOOSSO
GROOOSAO
GROOOS7O
GROOOS8O
GR000590
GR000.600
GR00061.0
GR0O062O



PAGE OOO2
OF THE /» FORMAT <I,E*, ENCF/B-I, H1-Hl, IV OR V FORhAT)

IT IS ASSUMED
FORMAI" AND NO
ASSUMED THAT THE
NUMBERS <COLUMNS
CORRE-CTLY OUTPUT
AND ALL SECTIONS
OTHER SECTION OF

THAT THE DATA IS CORRECTLY CODFD IN THE" ENDI-VB
ERROR CHECKING IS PERFORMED., .KN PARTICULAR IT IS

MATs MF AND MT ON EACH CAHD IS CORF-:I."CT- SEQLIENCE
76-SO) ARE IGNORE.D "ON IHPUT,- BUT WILL BE
ON ALL CARDS, THE FORMAT OF SECTION MF-1 ? MT-451
OF MF--- 3 MUST BE CORRECT+ THE PROGRAM COPIES ALL
DATA AS HOLLERITH AND AS SUCH IS INSENSITIVE TO

GR00O64O
G R O O O O S O
G R O O O A O O
GROOO*7O

THE CORRECTNESS OR INCORRECTNESS OF ALL OTHER SECTIONS,

GROOOoVO
GR00O7O0
GR000710
(3ROOO72O
GROOO73O
GR000740
GR00O75O

CONTENTS OF OUTPUT

ALL FILE 3 CROSS SECTIONS THAT ARE USED BY THIS PROGRAM MtJST EC
LINEARLY INT1T.RP0L.ASLE; IN ENERGY AND CROSS SECTION <ENDF/B
INTERPOLATION LAW 2>, FILE 3 BACKGROUND CROSS SECTIONS MAY BE MADE0RÛ00760
LINEARLY INTERPOLASI..E USING PROGRAM LINEAR < UCRL -50-4O0 < VOL. 17* GROOO77O
PART A), THK RESONANCE CONTRIBUTION MAY BE AD.DED TO Tf-'E i?ACKGROUNDGR000 790
CROSS SECTIONS USING PROGRAM RECENT (UCRL-50400, VOL. > 1.7* PART B)*GR000790
IF THIS PROGRAM FINDS THAT THE FILE 3 CROSS SECTIONS ARE NOT GROOOBOO
LINEARLY ".CNTERPOLABLE THIS PROGRAM WILL TERMINATE EXECUTION. GROOO81O

GROOO82O
GF .300830
GR000840
GROOOBSO
GROOOSoO
GRQOOa 70
GROooaao
GR000Q90
GROOO9OO
GROOO91O
GR000920
GR000930
GR000940
GROOO9KO
GR000960
GRO00970

THE ORDER OF ALL SIMILAR COMMENTS (FROM LINEAR? RECENT AND SIGMAl>GRD009Q0
REPRESENTS A COMPtJ=TTE HISTORY OF ALL OPERATIONS PERi-ORMED ON GR00O99O
THE DATA*

IF ENBV-
OUTPUT,
ANGULAR

» FORMATTED OUTPUT IS REQUEST-ED ENTIRE EVALUATIONS' ARE
HOT JUiJT THE MULTI-GROUPED FILE 3 CROSS SECTIONS? i?*G*
AND ENERGY DISTRIBUTIONS ARE ALSO INCLUDED*

DOCUMENTATION

THE FACT THAT THIS PROGRAM HAS
BY THE ADDITION OF TWO COMMENT
SECTION IN. THE FORM

OPERA rero
CARDS AT

GN THE. DAVA IS DOCUMENTED
THE END OF FACH HOLLERITH

UNSHIELDED GROUP
PROGRAM GROUPIE <83-l>

AVERAGES USING 17ÏÏ GROUPS

THESE
I.E.,

COMPtJ=TTE HISTORY OF ALL OPERATIONS R
GROOlOOO
GROOlOlO

COMMENT CARDS ARE ONLY ADDED TO EXISTING HOLLERITH SFCTIONS,GROOl020
THIS PROGRAM WILL. NOT CREATE A HOLLERITH SECTION, THE FORMATGRQ01030

OF THE HOLLERITH SECTION IN ENDF/B-V DIFFERS FROM THE THAT OF
EARLIER VERSIONS OF ENCF/B* BY READING AN EXISTING MF"!f MT=451
IT ÏS POSSIBLE FOR THIS PROGRAM TO DETERMINE WHICH MERSION OF
THE ENDF/B FORMAT THE DATA IS IW, WITHOUT HAVING A SECTION OF
MF=I, MT---4S1 PRESENT IT IS' IMPOSSIBLE FOR THIS PROGRAM TD
DETERMINE WHICH VERSION OF THE ENDF/B FORMAT THE DATA IS IN, AND
AS SUCH IT IS IMPOSSIBLE FOR THE PROGRAM TD DETERMINE WHAT FORMAT
SHOULD BH-. USED TO CREATE A HOLLERITH SECTION.

REACTION INDEX

THIS PROGRAM
SECTION MF=I1

TIDES NOT LISE THE REACTION INDEX WHICH
MT«45i OF EACH EVALUAT-ION,

IS GIVITN IN

GROO104O
RROO1050
GROO1060
GROOiO70
OROO108«
GROO1O9O
GROOIlOO
GROOlIlO
GROO1120
GROOl130
GROO114O
GROO1350
GROOHoO
GROOI17O

THIS PROGRAM DOES NOT UPDATE THE REACTION INDEX TN MF-I* MT«4S1, GROOlISO
THIS CONVENTION WAS BEEH ADOPTED BECAUSE MOST US1.-RS DO NOT . GROOl 190
REQUIRE A CORRECT REACTION INDEX FOR THEIR APPLICATIONS AND IT UASGROO1200
NOT CONSIDERE.» WORTHWHILE TQ INCLUDE THE OVERHEAD OF CONSTRUCTING GROO12.10



C
C
£w

C
C
C
C
C
C
C
C

C
C
C
C

C
C

C
C

C
C
C
C
C
C

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

A CORRECT REACTION INDEX TN THIS PROGRAM, HOWEVER, XF
A REACTION INDEX FOR YOUR APPLICATIONS, AFTER RUNNING
YOU MAY USE PROGRAM DICTION TO CREATE A CORRECT REACTION

SECTION SIZE

SINCE THIS PROGRAM LISES A LOGICAL PAGING SYSTEM THCTPE IS ND i. JMJT
TO THE NUMBER OF POINTS IN ANY SECTION, E,-G,-,- THE TOTAL CROSS
SECTION MAY BE REPRESENTED BY 200,000 DATA F1OINTS:

SELECTION OF DATA

THE PROGRAM SELECTS MATERIALS TO SE PROCESSED DASfTD HITHER ON
MAT < ENBF/B MAT NO,) OF: ZA, THE PROGRAM ALLOWS UP TO ?.00 MAT OR
ZA RANGES TO BK SPECIFIED* THE PROGRAM WILL ASSUME THAT THE
ENDf-VB TAPE IS IN EITHER MAT OR ZA ORDER, WHICHEVER CRXTERIA .CS
USED TQ SELECT MATERIALS, AND WILL TERMINATE WHEN A MAT OR ZA
IS FOUND TI-(AT IS ABOVE THE RANGE OF ALL REQUESTS.

ENERGY ORDER AND UNITS

ALL. ENERGIES (FOR CROSS SECTIONS, WEIGHTING SPECTRUM OR GROUP
BOUNDARIES) MUST BE IN UNITS OF EV AND MUST ffE IN ASCENDING
NUnCRICAL ORDER,

ENERGY GRID

ALTHOUGH ALL Rt=JACTIONS MUST TO LINEARLY INTE'RF-'OLABLE,- THEY DO NOT
ALL HAVE TO USE THE. GAiME ENERGY GRID* EACH REACTION CAN *E GIVE»
BY AN 1NDHPEHDENT ENERGY QRIEu THIS PROGRAM WILL PROCEED FROM
THE LOWEST TG HIGHEST ENERGY SELECTING EACH ENERGY INTERVAL OVER
WHICH ALL DATA, FOR AWY GIVEN CALCULATION, ARE ALL LINEARLY
INTERPOLA&LE >

GROUP STRUCTURE

THIS PROGRAM IS DESIGNED TO USE AN ARBITRARY ENERGY GROUP
STRUCTURE WHERE THE ENERGIES ARE IN EV AND ARE IN INCREASING
ENERGY ORDER, IF ONLY' UNSHIELDED AVERAGES ARE CALCULATED THIS
PROGRAM CAN HANDLE UP TO 3000 GROUPS, IF SELF-SH.XELDFD- AVERAGE'S
AND/OR MULTT.-BAND PARAMETERS ARE CALCULATED THIS PROGRAM CAN
HANDLE UP TO ITS GROUPS,

THE USER MAY INPUT
USE USK ONE OF THE
O. > 175 GROUP (TART
<2) 50 GROUP

126 GROUP
171 GROUP
620 GROUP
64O GROUP
69 GROUP
63 RROUP
99 GROUP
54 GROUP

(6)
C7>
(&>
<9>

ClO>

AK ARBITRARY GROUP STRUCTURE OR THE USER MAY
SEVEN BUILT-IN GROUP STRUCTURES.
STRUCTURE >

(ORNL STRUCTURE)
<ORNL STRUCTURE?
(ORNL STRUCTURE)
(SANI>-rr STRUCTURE, UP TO 18 MEV)
(SAND-II STRUCTURE, UP TO 20 MEV)
(WIMS STRUCTURE>
(GAN-I STRUCTURE)
(GAM-II STRUCTURE)
(MUFT STRUCTURE)

GROUP AVERAGES

THIS PROGRAM DEFINES GROUP AVERAGED CROSS SECTIONS AS:

PAGE 0003
YOLi RE-QUTRF:" GR00121.:';
THIrS PROGRAMGROOl ?.iO

GROOl24O
GROO :!. 2SO
GROO126O
GROOt 27-. ;•
GROO12SO
GROO129O
GROO13OO
GROO1310
GROO1320
GROO 13"5O
GROO.134O
GROOt 35« •
GROO 13<h C
GROO1-5'VO
GROO1380
QROO1390
GROO1400
GROOl41O
GROO1420
GROO143O
GRDO1440
QROOÎ.4SO
GROO1460
GROO1470
GROOl480
GROO149O
GROOJ. SOO
GROOlSIo
GROO1520
GROO1530
GROO1540
GROOlKSO
GROO1560
GR001570
9R001580
GROOlSVO
GROOlAOO
RRDOlAlO
0R001A2O
GROO1630
GROO1640
GROOIASO
GRQOiAAO
GR001670
GROOl6SO
GROO1A9O
GR001700
QROOlVlO
GROOl720
GROO173O
GROOl740
GROO17SO
GROO1760
GROO1770
QROO .178O
GRQOl790
GROO18OO



AVERAGE

WHERE..,

AVERAGE
Kl, E2
SIHMA(E)
3(E>
WTCE)

(INTEGRAL El TQ E2> (SIGMA(E)-*S(E)-*WT(E)M-DFr)

(INTEGRAL El TO E2) (S(E)*WT(E)*DE)

GROUP AMERAGEB CROSS
ENERGY LIMITS OF" THE
ENERGY DEPENDENT
IiNERGY DEPENDENT
ENERGY DEPENDENT

SECTION
GROUP

CROSS SECTION FOR ANY
WE IGHTING SFMZCTRt JM
SELF-SHIELKING PACT OR :

REACTION

ENERGY .UEPENDKNr WEIGHTING SPECTRUM

AGE 0OO4
GROO 13KJ
GROOl'320
GROO1330
GROO1840
GROO18SO
GROOISAO
BROO1370
GROO1B8O
GROO1890
GROOl9OO
GROO1910
GROOl92O
GROO1930
GROO1940
GROO19SO
GROOI960
GROO1970
GROO1980
GR001990
GR002000

l"M£ ENEKGY DEPENDENT WEIGHTING SPECTRUM ÎS GIVEN BY AN ARBITRARY
TABULATED LINERLY IHTERPGLABLE FUNCTION WHICH CAN BE DESCRIBED
BY AN ARBITRARY NUMBER OF POINTS. THIS ALLOWS THE USER TO
SPECIFY ANY DESIRED WEIGHTING SPECTRUM TO ANY GIVEN DEGRFE OF
ACCURACY, REf-IEMBER THAT THE PROGRAM WILL ASSUME THAV THE SPECTRUM
IS LINEARLY INTERPOLATE BETWEEN TABULATED POINTS-, THEREFORE THfT.
USER SHOULD USE ENOUGH POINTS TO INSURE AN ACEQUATG RKP)":;:I8ENTATT.0NGR002010
OF THE SPECTRUM BETWEEN TABULATED DATA POINTS.- GR002020

GR002030
GROO2O4O
GR002050
GR002060

JNSHIELDED GROUP AVERAGES GR002070

THE PRESENT VERSION OF THE CODE HAS A BUILT IN CONSTANT AND
WEIGHTING SPECTRA-,

.1/E

FOR UNSHIELDED AVERAGES THE SELF-SH 7. ELHI NG FACTOR (WT(E)) XS SET
TO UNITY, IF ONLY UNSHIELDED AVERAGES ARE CALCULATED TH IS PROGRAM
ALLOWS UP TO 3000 GROUPS» UNSHIELDED AVERAGES AK1E CALCULATED FOR
EVERY REACTION (EVERY ENDF/B SECTION- OF FILE 3>.

SELF-SHIELDED GROUP AVERAGES-

IF SELF-SHIELDED AVERAGES AND/OR MULTI-BAND PARAMETERS ARE
CALCULATED THIS PROGRAM ALLOWS UP TO 175 GROUPS, SELF-SHIELDED
AVERAGES ANI.i/OR MULTI-SAND PARAMETERS ARE CALCULATED FOR THE
TOTAL, ELASTIC, CAPTURE AND FISSION.

FOR THE TOTAL-, ELASTIC, CAPTURE AND FISSION THE PROGRAM USES A
WEIGHTING FUNCTION THAT IS A PRODUCT OF THE ENERGY DEPENDENT
WEIGHTING SPECTRUM TIMES A BONDERENKO TYPE SELF-SHIELDING FACTOR.

WT(E) - S(E)/(TOTAL(E)+SIGMAO)**N

WHERE.-.'

S(E) - ENERGY DEPENDENT WEIGHTING SPECTRUM (DEFINED BY
TABULATED VALUES AND LINEAR INTERPOLATION BETWEEN
TABULATED VALUES). .

TOTAL(E) - ENERGY DEPENDENT TOTAL CROSS SECTION FOR QHtF. MATERIAL
(DEFINED SY TABULATED VALUES AND LINEAR INTERPOLATION
BETWEEN- TAE(ULATED VALUES).

SIGMAO - CROSS SECTION TO REPRESENT THE EFFECT OF ALL OTHER
MATERIALS AND LEAKAGE (OEFI\'EB WITHIN EACH GROUP TO BE
A MULTIPLE OF THE UNSHIELDED TOTAL CROSS SECTION
THAT GROUP)»

N - A POSITIVE INTEGER (O, 1, 2 OR 3).

GROO2O9O
GR00210O
GR002110
GR0021.20
GRQ02130
GR002140
GR002150
GR002160-
GROO217O
GR0O2180
GR002190
GR002200
GR002210
GROO222O
GR002230
GR002240
GROO225O
GR00224Q
GR002270
GR002280
GRQO229O
GR002300
GROO231O
GRQ02320
GRQ02330
GR002340
0R002350
GRQO-.236O

WITHINGR002370
GR002380
GR002390



C
C
C
C
C
C

C
C
(2
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
c
C
C
C
C
C
C
C
C
C
C
C
C
C
C

F1AGE OOOb
GROO24OO

USE ONE ENERGY DEPENDENT UET.GHTIh)B SPHCTRUM SCE) GR002<( I'''
BONDERENKO TYPE SELF-SHIELDING !-ACTORS <:.?ÏÏ S1GMA0GR00242O

THE PROGRAM WILL
AND 25 DIFFERENT
AND N COMBINATIONS) TO DEFIi-JE 25 DIFFERENT
FOR EACH REACTION, WITHIN EACH GROUP-,

AVERAGE CROSS SECTIONS,GR0024/-0
GROO244O
GROQ24SO
GR0024oO
GR002470

THE 2S WEIGHTING FUNCTIONS USEH ARE.,*,
Cl) - UNSHIELDED CROSS SECTIONS CN~O>
(2-22.V- PARTIALLY SHIEI-TiED CROSS SECTIONS <N=*1 ,VARIOUS SIUMAO)

THE VALUES OF SIGWAO THAT ARE USED VARY FROM 1024 TIMES
THE UNSHIELDED TOTAL CROSS SECTIONS IN STEPS OF 1/2
DOWN TO 1/1024 TIMES THE UNSHIELDED TOTAL CROSS SECTION
<A RANGE OF OVER 1 MILLION, CENTERED ON THE UNSHIELDED
TOTAL CROSS SECTION WITHIN EACH GROUP),

<23> - TOTALLY SHIELDED FLUX WEIGHTED CROSS SECTION
',H-I, SIGMAO=O)

(24) - TOTALLY SHIELDED
<N=2« SIGMAO==O>

(25) - TOTALLY SHIKLDED
<N=3, SIGMAO=O)

CURRENT WEIGHTED CROSS

COSINE SQUARED WEIGHTED CROSS SECTION

FOR ALL OTHER REACTIONS (EXCEPT TOTAL* ELASTIC CAPTURE AND
FISSION). THE PROGRAM WILL USE THE ENERGY DEPENDENT WEIGHTING
SPECTRUM S<E) TO DEFINE THE UNSHIELDED (BONHERENKO N«0 >
AVERAGED CROSS SECTION WITHIN EACH GROUP.

RESOLVED RESONANCE REGION

IN THE RESOLVED RESONANCE REGION (ACTUALLY EVERYWHERE BUT IW THE
UNRESOLVED RESONANCE REGION) THE CROSS SECTIONS OUTPUT BY I...TNEAR-
KECENT-SIGfctAl WILL OE ACTUAL ENERGY DEPENDENT CROSS SECTIONS AND
THE CALCULATIONS BY THIS PROGRAM WILL YIKiLD ACTUAL SHIELDED AN»
UNSHIELDED CROSS SECTIONS.

UNRESOLVED RESONANCE REGION

IN THE UNRESOLVED RESONANCE REGION PROGRAM RECENT USES TME
UNRESOLVED RESONANCE PARAMETERS TD CALCULATE INFINITELY DILUTE
AVERAGE CROSS SECTIONS. THIS PROGRAM WILL MERELY READ THIS
INFINITELY DILUTE DATA AS IF IT WERE ENERGY DEPENDENT DATA ANH
GROUP AVERAGE IT» AS SUCH THIS PROGRAM WILL PRODIJCE THE CORRECT
UNSHIELDED CROSS SECTION IN THE UNRESOLVED RESONANCE REGION, SUT
IT WILL NOT PRODUCE THE CORRECT SELF-SHIELDING EFFECTS.

ACCURACY OF RESULTS

ALL INTEGRALS ARE PERFORMED ANALYTICALLY» THEREFOR* NO ERROR IS
INTRODUCE» DUE TO THE USE OF TRAPA20ÏDAL OR OTHER INTEGRATION
SCHEME, THE TOTAL. ERROR THAT CAN BE ASSIGNED TO THE RESULTING
AVERAGES IS JLIST THAT DUE TO THE ERROR IN THE CROSS SECTIONS
AND ENERGY DEPENDENT WEIGHTING SF1ECTRUM. GENERALLY BTNCi=: IHE
THf. ENERGY DEPENDENT WEIGHTING SPECTRUM APPEARS IN BOTH THE
NUMERATOR AN» THE DENOMINATOR THE AVERAGES RAPIDLY BECOME
INSENSITIVE TO THE WEIGHTING SPECTRUM AS MORE GROUPS-ARE USED.
SINCE THE WEIGHTING SPECTRUM IS LOADED IN THE PAGING SYSTEM THE
USER CrtN DESCRIBI=: THE SPECTRUM TO ANY REQUIRED ACCURACY USING
ANY NUM&ER OF ENERGY VS. SPECTRUM PAIRS.

MULTÏ-BAND PARAMETERS

GROO2-V9O
GRQO2SOO
GR002S10
GR002'.-:20
CÎR002S30
GROO2S4O

GROO2S6O
GR002570
GR002590
GROO2S9O
GR0026OO
GROO261O
GR002620
GRQO263O
GR0026-K)
GR002650
GR002660
GR002670
GR0O268O
GROO2690
GRQ02700
GRO0271O
GR002720
GROO273O
GROO2740
GR002750
GR002760
GROO277O
GROO278O
GR002790
GROO23OO
GRO02910

GR002830
GR002840
GR0028S0

GROO287O
GR002880
GR00289O
GR0029OO
GR002910
GR002920
GR002930
GR002940
GRQ029S0
GROO296O
GR002970
GR002980



PAGE OOOô
GR002990
GRQO3OOO
GROO3O1O
GR003Q20
0ROO303O
GPOO3O4O
GR003O50
GRQ03060
GRQ0307O
ViR003080
GR0Q3090
GROO3KX»
GROO313.O
GR003120
GRG03130
GROO314O
GRQ03150
GR003160
0RO03170
GROO318O
GROO319O
GROO.32OO
GR003210
I3RQ03220
GR0Q3230
GROO324O
GRQO.\Ï23O
GRQO326O
GR003270
GROO323O
GR003290
GROO33OO
GR0033I0
0RO0332O
GROO3Ô3O
GR003340
GR003350
GR003360
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THE SELF-SHIELUE» CROSS SECTIONS FOR THE INDIVIDUAL CONSTITUENTS GRG0338.0
OF ANY MIXTURE CAN BE CALCULATED BY THIS PROGRAM BY REALIZING THATGR003390
THIS PROGRAM ESSENTIALLY ONLY USES THE TOTAL CROSS SECTION AS A GRQQ340Q
WEIGHTING FUNCTION TO ACCOUNT FOR SELF-SHIELDING EFFECTS* FOR A GRQO341O
MIXTURE IV IS THEREFORE ONLY NECESSARY TO USE THE TOTAL. CROSS GJSOO342O
SECTION FOR THE MIXTURE IN PLACE OF THE ACTUAL TOTAL CROSS SECTIGNGR003430
FOR EACH CONSTITUANT ANB TO RUN THIS PROGRAM. THIS CAN BfT DONE' SY GR003440
FIRST RUNNING PROGRAM MIXER TO CALCULATE THE ENERGY DEPEMDf-NT GR0034S0
TOTAL CROSS SECTION FOR ANY COMPOSITE MIXTURE.:. MEXT, SUBSTTTUTtT GR003460
THIS COMPOSITE TOTAL GROSS SECTION FOR THE ACTUAL. TOTAL. CROSS ' GROO347Q
StFCTION OF EACH CONSTITUENT (IN EACH ENDF/B FORMATTED EVALUATION).GR0034«0

MULT I-BANO PARAMETERS ARE CALCULATED FOR THE TOTAL.» EL. AS TIC,
CAPTURE AND FISSION REACTIONS. WITH THE NUMBHR OF GROIJPS THAT
ARK! NORMALLY USED (SEE BUILT IN GROUP STRUCTURES) ALL OTHER
REACTIONS RESULT IN A NEGI..IGABLE AMOUNT OF SfTLF-PMIELDING< AS
SUCH THEIR EQUIVALENT BAND CROSS SECTION WILL. MERELY SE THEIR
UNSHIELDED VALUE WITHIN EACH BAND.

FOR AHY GIVEN EVALUATION r WITHIN AiMY GIVEN GROUP THIS PROGRAM
WILL GE-NKRATE THl". MINIMUM NUMBER OF BAWDS tfEttUIRED WITHSN THAT
GROUP- AS OUTPUT TO THH COMPUTER READABLE HIBK FILE THK BAND
PARAMETERS FOR EACH EVALUATION WILL BE FORMATTETi TO HAVE TIME
•SAME NUMBER OF HANDS IU ALL GROUPS (WITH ZERO WEIGHT FOR SOME
BANDS WITHIN ANY GROUP)* THE USER MAY DEC)IlDE TO HAVE OUTPUT
EITHER WITH THE MINIMUM NUMBER OF BANDS REQUIRED FOR EACH
IiVALUAlION <E,G« 2 BANDS FOR HYDROGEN AND 4 BANDS FOR U-233) OR
THE SAMK NUMBER OF BANDS FOR ALL EVALUATIONS <£>Û> 4 BANDS FOR
BOTH HYDROGEN AND U--233) .

FOR 2 OR FEWER BANDS THE' PROGRAM USES AN ANAL IfTIC EXPRESSION
TO DEF:£?«fE ALL. MULTI-BAND PARAMETERS» FOR MORE THAN 2 BANDS THE
PROGRAM PERFORMS A NON-LINEAR FIT TO SELECT THE MULTI-BANK
PARAMETERS THAT MINIMIZE TVIE MAXIMUIi FRACTIONAL ERROR AT ANY
POINT ALONG THE ENTIRE SÏTLF-SHIELDING " CURVE • THE NUMBER OF BANDS
R&QUXREÏi WITHIN ANY GIVEN GROUP IS DEFINED .BY INSURING- THAT THE
MULTI-BAND PARAMETERS CAN BE USED TO ACCURAf-E-LY DEFINE SELF-
SHIELDED CROSS SECTIONS ALONG THE ENTIRE SELF-SHIELDING CURVE
FROM 3IGMA0 - O TO INFINITY». THE USER MAY DEFINE THE ACCURACY
REQUIRE».

ENDF/B FORMATTEB-UNSHIELDED AVERAGES

UNSHIELDED MU!..T1 -GROUP AVERAGED CROSS SECTIONS FOR AL.!.. REACTIONS
MAY BE OBTAINETJ IN THE ENDF/B FORTRAN IN. EITHER HISTOGRAM
(INTERPOLATION LAW i> OR LINEARLY INTERPGLABLE <.INTERPOLATION
LAW 2> FORM, SF.E INPUT BELQU FOR DETAILS,

MIXTURES OF MATERIALS AND RESONANCE.OVERLAP

FINALLY,1RUN VHIS PROGRAM TO CALCULATE THE SELF-SHIELDED CROSS
SECTION FOR EACH CONSTITUENT, PROPERLY ACCOUNTING FOR RESONANCE
OVERLAP BETWEEN THE RESONANCES OF ALL OF THE CONSTITUENTS OF THE
MIXTURE. DURING THE SAME RUN THESE SELF-SHIELDED CROSS SECTIONS
CAN IN TURN BE USED TO CALCULATE FULLY CORRELATED MULT-BAND

INPUT FILES

UNIT DESCRIPTION

GR003490
GROO3SOO
GROO3S1O
PR003S20
GR003530
GR003540
GROO355O
GR003560
GR003570
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10
INPUT DATA (BCD - SO CHARACTERS/RECORD)
ORIGINAL ENDF/B DATA (BCD - 30 CHARACTHRS/RIICORD >

PAGE 0007
GROO35BO
GROO3S9O
GROO36OO

OUTPUT FILES

UNIT DESCRIPTION

6 OUTPUT REPORT (BCD - SO CHARACTERS/RECORD>
11 MULTI-GROUP EHDF/B DATA - OPTIONAL

(BCD - 80 CHARACTERS/RECORD)
! MULTI-BAND PARAMETERS - COMPUTER READABLE - OPTIONAL

(BINARY - 4373 WORDS/RECORD)
2 SELF-SHIELDED CROSS SECTION LISTING - OPTIONAL

(BCD - L20 CHARACTERS/RECORD)
3 MUt-TI-BAND PARAMETER LISTING - OPTIONAL.

(BCD - .120 CHARACTERS/RECORD)
4 UNSHIELDED CROSS SECTION LISTING - OPTION

(BCD - 120 CHARACTERS/RECORD>

SCRATCH FILES

UNIT FILENAME" DESCRIPTION.

8 ENERGY DEPENDENT WEIGHTING SPECTRUM
(BINARY - 2004 WORDS/SLOCK)

9 TOTAL CROSS SECTION
(BINARY - 2004 WORDS/BLOCK)

12 ELASTIC CROSS SECTION
(BINARY - 2004 WORDS/BLOCK)

13 FISSION CROSS SECTION
(BINARY - 2004 WORDS/BLOCK)

14 CAPTURE CROSS SECTION
(BINARY - 2004 WORDS/BLOCK")

INPUT CARDS

CARD COLS, FORMAT DESCRIPTION

1 .1-11. Ill SELECTION CRITERIA <O-=MAT, 1
i " 12-22 111 NUMBER OF SRQUPS,

=»»GT.O - ARBITRARY GROUP BOUNDARIES ARe READ
FROM INPUT FXLE (N GRO(JPS REQUXRe
NH-I GROUP BOUNDARIES)» CURRENT
PROGRAM MAXIMUM IS 17$ GROUPS (IF
SHIELDED OR MULTI-BAND PARAMETERS)
OR 3000 GROUPS (TF ONLY UNSHIELDED
AVERAGE CROSS SEC1I IONS CALCULATED).
3ULIT-IN OPTIONS INCLUDE*• ••

r TART 1/5 GROUPS . SEE
- ORNL 50 GROUPS BLOlSK
- ORNL 126 GROUPS DATA
- ORNL 171 GROUPS
- SAND-II 620 GROUPS UP TO IS MEV
- SAND-II 640 GROUPS UP TO 20 MEV

-6 . - UIMS 69 GROUPS
-7 - GAM-I 63 GROUPS
-8 -GAM-IT 99 GROUPS
-9 - MUFT 54 GROUPS

O
-1

-4

GRQO3620
CSROO363O

GR00365O
GR00366O
0R003A7G

GR003690
GR0037O0
GRQ0371O
GR00372O
GR003730
GR003740

GR003760
GROO377O
GR00378O
GR003790
GR00380O
GRQ03810
GROO382O
GR003830
GROO384O
GR0038S0

GR003870
GR00388O
GROO3S9O
GR003V00
GRQ03910
GR003920
GR003930
GR0O394O
GROO395O
GROO396O
GR00397O
RR003980
GR00399O
GROO4OOO
GRQ04010
GR004020
GR004030
GR00<)04<X
GROO4OSO
•GR004060
GR004070
GROO4O8O
GROO4O9O
GR004100
GR004110
GR00412O
GROO413O
GR00-414O
GR004150
GROO41.6O



23-33 111 MULTI-BAND SELECTOR

34-44 111

- 0 - NO MULTl-BAND CAIXULATIDNS
••= 1 - 2 SAND. CONSERVE AV < TOT), AW1/T0T)

AND AV<I/T.0T»*s2)
•=• 2 - 2 BAND» CONSERVE AV(TOT), AV<1 /TGT)

AND AV•: 1/<T0T+5IGMA0> ) Wf-ISRFT
SIGMAO « AVCTOT/ XN EACH GROUP

- 3-5- MULTI-BAND FxT, CONSERVE AVCTOT) AND
MINIMIZE" FRACTIONAL ITRROR FOR ENTIRE
3ELF-SHIELDINe CURVE CSXGMAO *•• O TO
INFINITY)

I!" THE SELECTOR IS POSITIVE O. TO 5) THE
MINIMUM NUMBER OF BANDS WILL. BF OLJT PUT FOR
EACH ISOTOPE INDEPENDENTLY, .TF THE SELECTOR
IS NEGATIVE O l TO -S) THE SAME N(JhBER OF
BANDS <ABS(SELECTOR)} WILL BE .OUTPUT FOR
ALL ISOTOPES» "
NUMBER OF POINTS USED TO /.1IESCRIBf?: ENERGY

WEIGHTING SPECTRUM S<E)»
jr WEIGHTING SPECTRUM.

PAGE 0003
GR004170
GR004180
GROO419O
GR004200
GROO421O
GROO 422<)
GR004230
GROO'1240
GROO42SO

EJ. 1., 4

GR004270
GRQ0428O
GR004290
GR0O43OO
GR004310
GR004320
GR004330
GR004340
GROO435O
GR004360

- O OR 1- EÏ^ERGY INDEPENDENT <SO CAL.LED FLAT)GR004o70
WEIGHTING SPECTRUM, NO DATA READ GR004380
FROM INPUT FILE. GROO439O

= .GT,1 - READ THIS MANY POINTS FROM INPUT GRQO44OO
TO DESCRIBE WEIGHTING SPECTRUM. GR004410
NO LIMIT TO THE NUMBER OF POINTS GROO442O
USED TO DESCRIBE WEIGHTING, GR004430

MULTI-BAND CONVERGENCE CRITERIA» GR004440
ONLY USED FOR 3 OR MORE BANDS. THE NUMBER OF GR004450
BANDS IN EACH GROUPS IS SELECTED TO JXSURE GR004460 ,
THAT THE ENTIRE SELF-SHIELDING CURVE CAN BE GROO447O
REPRODUCED TO WITHIN THIS FRACTIONAL ERROR. GR004480
•»-.LT. 0*0001 - USE STANDARD 0*001 . GROO449O

. (0,1 PER-CENT) GR004S00
~ »GE. 0.0001 - USE -AS CONVERGENCE CRITERIA GR004S10
CONSTANT CROSS SECTION 3CN ALL BANDS SELECTOR. GR004520
THIS OPTION IS ONLY USED XF ONE WISHES TO GROO4S3O
DETERMINE THE IMPORTANCE OF USING MULTI-BAND GROO4S4O

• DATA COMPARED TO MULTI-GROUP DATA, THIS CAN GRQ04S50
E-iE ACCOMPLISHED BY RUNNING THE SAME PROC1LEM GR004SA0
USING MULTI-BAND PARAMETERS AND THEN RE-RUN GR004S70
USING SELF-SH-IEL.DED MULTI-GROUP DATA.. GROO458O
« 1-25 - USE THE SAME SE-J-F-SHIELDOI CROSS GR004390

IN ALL BANDS» THE INDEX SELECTS ONE GR004^00
OF THE 25 CROSS SECTIONS GENERATED GR004410
IN EACH GROUP CSE1E ABOVE FOR GR00462O
DEFINITION OF 25 WEIGHTING GR004630
FUNCTIONS FOR AVERAGES)* GR004é40

- NOT 1-25 - GENERATE NORMAL. MULTI-BAND OROO-4é5O
PARAMETERS GR004660

GROO467O
fHE SECOND INPUT CARD IS USE!» TO SELECT ALL DESIRED OUTPUT MODHS• GROO468O
EACH OLlTP-UT DKVICIZ MAY BE TURNED OFF <0> OR ON <1)> THEREFORE
THEREFORE EACH OF THE FOLLOWING INPUT PARAMETERS MAY BE EITHER
ZERO TO INDICATE NO OUTPUT OR NON-ZERO TO INDICATE OUTPUT,

56-66 111

2
2
2

1-11
12-22
23-33

111
11.1.
I l l

* SELF-SHIELDED CROSS SECTION LISTING
MULTI-BAND PARAMETER LISTING
MULTI-BAND PARAMETERS COMPLiTER READABLE

GR004 700
GR00471O
GR004720
GRQ04730 _
GR004740
GROO4VSO



C
C
C

C.
C
C
C
C
C

C

C
C
C

C
C
C
C

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

34-44

45-53

L-80

111

PAGE 0OO9
UNSHTELDEB CROSo SECTIONS XN ENDF/B FORMAT GR0047oO
«•• :l. - HISTOGRAi"! FORHAT <INTERPOLATION LAW 1) GR004 7VO

•3R004 780
GR004 790
GRQO48OO
GRQ0481O
GRQ0482O
GRO0-4B3O

••' 2 - !..INEAK-LINEAR < INTFRPO'. A T A O N LAW 2i
UNSHIELDED CROSS SECTIONS LISTING

LIBRARY IDENTIFICATION. ANY TlHXT THAT THST
USER WISHES TO IDENTIFY THE MULTI-BAND
PARAMETERS. THIS LIBRARY IBENTÏPXCATION IS
WRITTEN INTO THE COiMPLnFP'. READABLE MUI. TX~EiANDGRO0'+84O
DATA FILE.

4-N 1-11
1. P~ P.Z

111
111

GROO4SSO
GRQ04860
GROO487O
GROO488O
GR0048W
GROO49O*'
GR00491O

LOWER MAT OR ZA LIMIT
UPPER «AT OR ZA LIMIT
UP TO 100 MAT OR ZA RANGES MAY PIi. SPECIFIED.,
ONE RANGE PER CARD-. TWE LIST OJ" KAMQES .TS
TERMINATED BY A BLANK CARD. IF THE UPPER
LIMIT IS LESS THAN THE LOWER LIMIT TMF. UPPER GR00492O
IS SET EQUAL TO THE LOWER LIMIT, .TF THI? FÏRSTGR004930
REQUEST CARD IS BLAWK IT WILL TERMINATE1 THE GROO494O
LIST OF RANGES AND CAUSE ALL DATA TO BE
RETRIEVED '.SEE EXAMPLE INPUT),

UARY 6El1,4 ENERGY GROUP BOUNDARIES, ONLY RGGHJ IK1Ea XF
THE NUMBER OF GROUPS INDICATED ON THE FIRST
INPUT CARD IS' POSITIVE» ALi.. ENERGIES MUST
BE IN ASCENDING ENERGY IN EV* THE PRESENT
LIMITS ARE 1 TO 175 GROUPS < IF SHTFrLICD
OR MUl-TI-BAND PARAMETERS ARE CAL CULATEIO •
QR 1 TO 3000 GROUFS < IF ON»..Y UNSHIELDED
AVERAGE CROSS SECTIONS ARE CALCULATED), FOR
N GROUPS N+i BOUNDARIES. WIU.. BK-: READ FROM

GR004950
GR00496O
GR004970
GROO498O
GROO499O
GROOSOOO
GROOSOlO
GR005O2O
GROOSO3O
GR0050*O
GRQOSOSO
GRO0SO6O

THE INPUT FILE» E,G» IF THE FIRST INPUT CARD GROOS070

VARY

INDICATES 20 GROUPS, 21 ENERGY BOUNDARIES
WILL BE READ FROM THE INPUT FILE*

4 ENERGY DEPENDENT WEIGHTING SPECTRUM, ONLY
REQUIRED IF THE NUMBER Of-" POINTS INDICATED
QN FIRST CARD IS MORE THAN ONE» DATA IS
GIVEN IN «ENERGY, WEIGHT) PAIRS» UP TO 3

• PAIRS'PER CAR1D* USING ANY NUMFCR 01- CARDS
REQUIRED, ENERGIES" MUST BE IN ASCENDING
ORDER IN EV, THE SPECTRUM VALUES MUST BE
NOM-NEGATIVE, THE ENERGY RANGE OF SPECTRUM
MUST AT LEAST SPAN THE KNERGY RANGE OF TWE
ENERGY GROUPS. SINCE SF1KCTRUM IS STORED IN"
PAGING SYSTEM THERE IS NO t..IMIT TO NUMBER
OF POINTS THAT CAN BE USED Tb DESCRIBE THE
WEIGHTING SPECTRL(M,

EXAMPLE INPUT NO » I

REQUEST ttATA BY MAT AND PROCESS ALL DATA <ALL MAT BETWEEN 1 AND
9999), USE THE TART 175 GROUP STRUCTURE, GENERATE 3 BAND
PARAMETERS CTHE FOR ALL ISOTOPES) TO 0,1 PER-CENT ACCURACY
T.N THE SELF-SHIELDING CURVE., OUTPUT ALL LISTING, COMPUTER
READABLE AND ENDF./B FORMAT GROUP AVERAGES-» THfrL FOLLOWING FXVI=T
INPUT CARDS ARE REQUIRED,

O -3 O 1,00000-03

GROO5O8O
GR005090
GROOSlOO
GROOSHO
GRQOS120
GROOS13O
GRQOSl40
GROOSl50
GR00S.1.60
GR005170
GROOSl8O
GROOSl90
GR00S2OO
GR00S210
GROO522O
GRQO523O
GROOS24O
GR00S2S0
GR00S260
GR00S270
GR005280
GR00529O
GR00S300
GR00S310
6R00S320
GRO0S33O
GR00S340



C
C
C
C
C
C
C
C
C
C

C
C

C
I*
Q
C
L«
C
C

C
C
C
C

C
C
C
C
C
C
C
C
C
C
C

i i i i i
TART 175' GROUP.» Vi WAND LIBRARY TO -O.I PER-CENT ACCURACY

1 9999
CBLANK CARD TERMINAIES REDUEST LIST>

EXAMPLE INPUT NO. 2

PROCESS ALL DATA, USE 1/V WEIGHTING IH ORDER 1*0 CALCJLATiT
UNSHIEL.UED ONE GROUP CROSS SECTIONS OVER THE .ENERGY RANRfT 0.5 EV
TO X MEV <NOTE THAT THE RESULTS ARE SIMPLY F'ROPQRTIONAL TO THE
RESONANCE !INTEGRAL FOR EACH REACTION). OUTPUT UNSHIELDED LISTXNO.
THE FOLLOWIN(S FIVE INPUT CARDS ARE REQUIREI'.

O O 1 -1 O
O O O O 1

RESONANCE INTEGRAL CALCULATION <FROM O.S EV TO 1 MEV)
',RETRIEVE ALL DATA, TERMINATE REQUEST K-IST^

5.00000-0.1 1.00000+06

MACHINE DEPENDENT CODING ******

MULTI-BAND CALCULATION

PAGE 0010
GR005350
C3ROOS36O

GRÛ0S3SO
GROOSoVO
GR00H400
GRG05410
GRO05420

THERE IS MACHINE DEPENDENT CODING IN SUBROUTINE REAiIHN AND
AROUND THE HUMMY SUBROUTINE ZXSSG BECAUSE THE NON-LINEAR
SYSTEM SOLVER ZXSS3 IS A PROPRIETARY PIECE OF SOFTWARE WHICH
CANNOT BE DISTRIBUTED WITH THIS PROGRAM, THE NON-!..JNEAR SYSTEM
SOLVER IS ONLY USED TO CALCULATE MULTI-BAND F-ARAME-TERS WITH
THREK OK' MORE E(ANDS, THEREFORE'THIS VERSION OF THE PROGRAM
WILL ONLY OQ MULTI-BAND CALCULATIONS WITH UP TO TWO BANDS. IF
YOU HAVE ZXSSQ AVAILABLE REMOVE ALL ERROR MESSAGE AND STOPS
FROM SUBROUTINE ZXSSQ AND ADD TO THIS PROGRAM. FROM THIS PROGRAM
REMOVE THE DUMMY SUBROUTINE ZXSSQ AND THE RESTRICTION ON THE
NUMBER OF BANDS IN SUBROUTINE READIN (THE VARIABLE MPAND),
THIS WILL ALLOW YOU TO DO CALCULATIONS WITH UP TO FIVE BANDS
(MORE THAN IS REQUIRED IN ANY CASE NORMALLY ENCOUNTERED>>

DOUBLE PRECISION CALCULATIONS

THERE IS ALSO MACHINE DEPENDENT CODING IN SUBROUTINE GROUPN TO
USE DOUBLE PRECISION ARITHMETIC ON SHORT WORD LENGTH MACHINES
<E«G. IBM 32 BITS/WORD MACHINES) FOR THE SEL-F-SHIELWXNG
CALCU)-AIi(ONS. AS DISTRIBUTED THIS DOUBLE PRECISION ARITHMETIC
WILL WORK ON ANY MACHINE. HOWEVER IF YOU HAVE A LONGER WORD
LENGTH MACHINE <E<O+ CDC AO BITS/WORD MACHINE) YOU MAY OPTIMIZF.
THIS'PROGRAM FOR USE ON YOUR MACHINE BY ELIMINATING THE USE
OF DOUBLE PRECISION ARITHMETIC IN SUBROUTINE GROUPN.

SCRATGH I/O

AS IiISTRIBUTED THIS PROGRAM WILL PERFORM NORMAL FORTRAN
BINARY I/O AND NEED NOT BE MODIFIED FOR USE ON ANY COMPUTER.
HOWEVER IF' YOU WISH TO OPTIMIZE THIS PROGRAM FOR USE AT YOUR
INSTALLATION YOU MAY REPLACE THE BINARY I/O READ/WRITE IN
SUBROUTINES IBI-OCK AND OBLOCK BY THE MOST EFFICIENT TYPE OF
I/O FOR YOUR COMPUTER,

MACHINE DEPENDENT CODING

GR00544O
GR0054S0
GROO546O
GR005470
GROOS48O
GR00ÏÏ490
GR005500
GR005ÏÏ.I.0
GROOS52O
GROO5S3O
GR00554O
GR00S550
GRQQ5S560
GR0O5ÏÏ70
GR00558O
GR00559O
GROO5AOO
GR00S610
GR00S*2O
GR005A30
GR0O3640
GR00ÏÏ650
GRQ0S660
GR00567O
GR005680

GROOS7OO
GR005-710
GR005720
GR005730
GRQ05740
GR005750
GR0OS76O
0R005770
GR00S78O
GR005790-
GROOS3OO
QROOSaiO
GR005820
GR005830
GR005840
GROOS8Î5O

GR00S870'

GR00589O
GR005900
GR005910
GR00592O
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PROGRAM EVALPLOT
VERSION 73-1 (AUGUST 1975)
VERSION 76-1 (JULY 1976)
VERSION 77-1 (APRIL. 1977)
VERSION 78-1 (JULY 1978)
VERSION 79-1 (FEBRUARY 1.979)
VERSION 8O-1 (JULY 1930) IBM VERSION
VERSION 80-2 (DECEMBER 1980)
VERSION Bl-I (MARCH 1901)
VERSION 81-2 (AUGUST 1931) IMPROVED ZOOM
VERSION 82-1 (JANUARY 1992) IMPROVED COMPUTER CDMPATIBtI...TTY
VERSION 83-1 (JANUARY 1983) ELIMINATED CDMF1UTSR DEPENDENT COU.TNG.

EVAOwO-JO

EVA0007'.;

EVA00090
EVAOOlO'.
EVAOO11• •
EV AOOl 2'..
EVAOOl3O

EVAOO lui

REPORT UCRL-S0400, VOL. 17, PART E (1979)
LAWRENCE I. IVERMORE LABORATORY

. WRITTEN BY

TELEPHONE

DERMOTT E< CULLEN
NUCLEAR DATA SECTION
INTERNATIONAL ATOMIC
P.O. BOX 2OO
VIENNA* AUSTRIA
23-60-1713

ENERGY AGENCY

EVAOOl 7-'•
EV AOO13'.'
EVAOO190
F.VA00200
EVA00210
EVA00220
EVAOO23O
EVA0024O
EVA00250
EVAOO26O
EVAOO27O
EVA00230

IS THF. LATEST PUBLISHED DOCUMENTATION. EVAOO29O
THE COMMENTS BELDW SHOULD EC CONSIDEREDEVAOOSO'O

THE LATEST DOCUMENTATION INCLUDING ALL RECENT IMPROVEMENTS. PLEASEEVAOO31O
READ ALL OF THESE COMMENTS BEFORE IMPLEMENTATION, PARTICULARLY FVAO032'.;
VHE COMMENTS CONCERNING MACHINE DEPENDENT COPING-, EVAOO33O

EVA00340
AT THE PRESENT TIME WE ARE ATTEMPTING TO DEVELOP A SET OF C0MPUTEREVA003SO
INDEPENDENT PROGRAMS THAT CAN EASILY BE IMF1LEMENTFn ON ANY ONE EVAOO36O
OF A WIDE VARIETY OF COMPUTERS. IN ORDER TO ASSIST IH THIS PRfUECTEVAOOCSTO
IT WOLlLH BE Af-1PECIATED IF YOU WOULD NOTIFY THE AUTHOR QF ANY EVA0O380
COMPILER DIAGNOSTICS, OPERATING PROBLEMS OR SUGGESTIONS OW HOW TO EVA0O39O
IMPROVE THIS PROGRAM^ HOPEFULLY» IN THIS WAY FUTURE VERSIONS OF

WILL BE COMPLETELY COMPATIBLE FOR USE ON YOUR

AUTHORS MESSAGE

THE REPORT DESCRIBED ABOVE
FOR THIS -PROGRAM.» HOWEVER,.

THIS PROGRAM
COMPUTER,

PURF1OSE

THIS PROGRAM IS DESIGNED TO
FORMAT AND TC) PLOT THE DATA,
PARAMETERS (E.G. MU-BAR* MU-
AND/OR ENERGY DISTRIBUTIONS

READ EVALUATED DATA FROM THE ENDF/B
THE USER MAY SELECT CROSS SECTIONS,

•BAR, ETC*), ANGULAR DISTRIBUTIONS
TC BE PLOTTED»

EVA004O0
EVA0041.0
EVAQO42O
EVA00430
EVA00440
EVA00450
EVAOO44O
EVAOO47*)
EVA00480
EVA0049O
EVA00500
EVAOOSlO
EVA00S20
EVA00S30
EVA00S40
EVA005S0
EVAOOS6O

AS DISTRIBUTED THE FZRST FRAME OF PLOTTED OUTPUT WILL. DOCUMENT EVA0O57O
THE PROGRAM NAME, VERSION AND INSTALLATION. THIS INFORMATION IS EVA00580
STORED AS DATA IN THE ARRAY VERSES NEAR THE BEGINNING OF EVAOOS9O
SUBROUTINE SETPLT. IF YOU WISH TO CUSTOMIZE THE"OUTPUT TO IDENTÏFYEVAOOàOC
YOUR INSTALLATION CHANGE THE LAST TWO LINES OF THE ARRAY VERSES. EVAOOAIO

IN THE FOLLOWING FOR SIMPLICITY THE ENDF/'B TERMIh)OLOGY—ENDF./B •
TAPE—WILL BE USED. IN FACT THE ACTUAL MEDIUM MAY BE TAPE» CARDS,
DISK CR ANY OTHKR MEDIUM,

PROGRAM IDENTIFICATION



PAGE OOO2
EVAOO62O

ENDF/B FORMAT EVA0063O
- * FVAOOA40

fH:tS PROGRAM ONLY USES THE ENDF/B BCD OR CARD IMAGE FORMAT C AS EVAOOft-'oO
OPPOSE.D TO THE BINARY FORMAT) AND CAN HANDLE DATA TN ANY VERSION EVAOO66O
OF THE ENDK-VB FORMAT <I.E., ENDFVB-!, 11,111, IV OR V FORMAT). EVAOOoTO

EVAOOoBO
IT IS ASSUMED THAT THE DATA IS CORRECTLY CODED TN THE ENDF/B
FORMAi" AND NO ERROR CHECKING IS PERFORNES*- IN PARTICULAR IT XS
ASSUME» THAT THE MAT* MF AN» MT ON EACH CARD IS CORRECT. ivEOUENCE EVAOOVlO
NUMBERS (COLUMNS 76-80) ARE IGNORED. FORMAT OF SECTION MT--4f52 • 455EVA00720
OF MF=I, AND ALL SECTIONS OF MF«3, 4 AND 5 MUST BE CORRECT. ALL EVAOO 730
OTHER SECTION OF DATA ARE SKIPPED AND AS SUCH THE OPERATION OF
VHIS PROGRAM IQ INSENSITIVE TO THE CORRECTNESS OR INCORRECTNESS
OF ALL OTHEK SECTIONS.

EVAOO 7OC'

EVAOO740
EVAOO750
EVAOU760
EVAOO770
EVAOO790
EVAOO79O

ALL DATA THAT IS USED BY THIS PROGRAM SHOULD BE LINEARLY
INTERPOLABLE (ENDF/B INTERPOLATION LAW 2 ) , IF THIS PROGRAM FINDS
ANY DATA THAT IS NOT LINEARLY INTERPOLABLE IT WILL PRINT AN ERROR EVAOOdOO
MESSAGE,- BUT WIU.. STILL PLOT THE DATA AS IF IT WERE LINEARLY EVA00810
INTERPOLABLE. THE ONLY ERROR THAT WILL RESULT IN THE PLOT WILL BE EVA00S20
IN VHE CURVE FOLLOWED BETWEEN TABULATED POINTS, PRQI3RAM LINEAR EVA00830
(UCRL-5O4OO, VOL, 17, PART A) MAY BE USED TO CONVFR-T CROSS EVAOOS4O
SECTIONS TO LINEARLY INTERPOLABLE FORM-, PROGRAM LEGEND CAN BE USEDF.VAOOB5O
FOR ANGULAR DISTRIBUTIONS AND PROGRAM ENERGY CAN BE USEIi FOR EVA00860
SECONDARY ENERGY DISTRIBUTIONS. EVA00870

EVA00880
EVAOO89O
EVA00900
EVA0091O
EVA00920
EVAOO93O
EVA00940
EVA00950

SINCE THIS PROGRAM USES A LOGICAL PAGING SYSTEM THERE IS NO LIMIT EVA0O96O

REACTION INDEX

THIS PROGRAM DOES NOT USE THE REACTION INDEX WHICH IS GIVEN IN
-SECTION MF=I, MT-45I OF EACH EVALUATION,

SECTION SIZE '

TO THE NUMBER OF POINTS IN ANY SECTION, E-G,, THE TOTAL CROSS
SECTION MAY BE REPRESENTED BY 200,0OO DATA POINTS.,

SELECTION OF DATA

IN' VHE BATCH MODE THE FIRST INPUT CARD SPECIFIES A 2A RANGE TO
PLOT. FOR ANY 7A WITHIN THE RANGE SPECIFIED ON THE FIRST CARD
PLOTS OF SPECIFIC ENERGY .RANGES, AND TYPES OF DATA MAY BE
REQUESTED• ' -

IN THE INTERACTIVE MODE THE USER MUST SPECIFY A SPECIFIC PLOT OF
OF A ZA, TYPE OF DATA AND ENERGY RANGE. EACH COMMAND IS FXEClJTE1Ta
IN TURN,

CATEGORIES OF DATA

CROSS SECTIONS ARE DIVIDED INTO SIX CATEGORIES

Cl> TOTAL, ELASTIC, CAPTURE, FISSION AND TOTAL INELASTIC
C2> TOTAL INKLASTXC, INELASTIC DISCRETE LEVELS ANTi CONTINUUM
<3> <N,2N), CN,3N) AND <N,N* CHARGED PARTICLE)
(4) <N,CHARGED PARTICLE)
(5) PARTICLE PRODUCTION < PROTON, DEUTERON, E T C ) AND DAM AGE-

PARAMETERS NU-BAR, MU-BAR, XI AND GAMMA

EVAOOV70
EVA00980
EVAO0990
EVAOlOOO
EVAOlOlO
EVAO102O
EVAO :l 030
EVAO1040
EVAO1050
EVAO1060
EVAO1O7O
EVAO1O8O
EVAO1090
EVAOIlOO
EVAOlIf^
EVAOil2O
EVAO1130
EVAOl140
EVAOl150
EVAO1160
EVAO1170
EVAO118O
EVAO1190
EVAO12OO
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MASTER PLOTS EVAO122O
EVAO123O

IF !HE USH.R REQUESTS MASTER PLOTS, A PLOT OF EACH CATEGORY OF DATAITVA0124<'
IS FIRST PLOTTED OVER THE ENERGY RANGE FROM 0,01 EV (OR USER EVA012bO
SPECIFIED LOWER ENERGY LIMIT) Oft THE LOWEST THRESHOLD (WHICHEVER EVAOJ 2<b< •
IS HIGHER) UP TO THE HIGHEST TABULATED EJ-JERGY, ' EVA0127*-'

EVAOl260
ZOOM COMMANDS EVA0129'-

EVAO1300
IN ADDITION TO THE MASTER PLOTS THE USER MAY REQUEST MORE DETAILEDEVAO131O
PLOTS OF ANY CATEGORY OF DATA, OVER ANY ENERGY RANGE BY USING ZUOMEVAO132O
COMMANDS, ZOOM COMMANDS SPECIFY EVAO1330

EVAOl34O
EVAO i:.55O
FVAO 13û('
EVAO1370
EVAO1380

17,PART E) EVAO1390
EVAO14OO
EVAO .1.4.to
EVAO1420
EVA01430
EVAO144O
EVAO145O
EVAOl4*O
EVA014/0
EVAO1480
EVAOl49O

<1)
(2)
(3?
C4)
(S>

A ZA RANGE
ONE OF THE SIX CATEGORIES OUTLINED ABOVE
AN ENERGY RANGE
A- CROSS SECTION RANGE (OPTIONAL)
ONE QF THREE PLOTTING MODES'(SEE UCRL3O.4OO ,VOL.,

IDENTIFICATION OF DATA

FOR CROSS SECTIONS CURVES FOR-UP TO 12 REACTIONS MAY APPEAR ON A
SÏNGLE PLOT» REACTION REACTION IS IDENTIFIED BY A DIFFERENT LINE
TYPE ANU A NAME» FOR INELASTIC OATA LEVELS ARE XKiEMTIFrEn BY
LEVEL ENERGY (IN NO CASE IS ENDF/B JARGON USEXi., SUCH AS MT=Se)*
FOR ANGULAR OR ENERGY DISTRIBUTIONS EACH PLOT WILL. ONLY CONTAIN
DATA FOR A SINGLE REACTION, BUT MAY CONTAIN CURVES FOR UP TO 5
INCIDENT NEUTRON ENERGIES. REACTIONS ARE InENTIFIEW PY NAME AWD
EACH CURVE IS IDENTIFIED SY INCIDENT NEUTRON ENERGY, I-OR ANY TYPE EVA0150O
OF DATA IF THERK ARE MORE CURVES TO PLOT THEN WILL. FIT ON A SINGLEEVAOISlO
PLOT, THEY UII_L BE DTVIDElCi INTO A SERIES 0\~ PLOTS»

BATCH MODE

EVAO152O
EVAO1S30
EVAO154O
EVAO1550
EVAO1S6C
EVAOl570

IN THE BATCH MODE Tl-IIS ROGRAM WILL READ ALL ZOOM COMMAND AT THE
BEBINNXNe OF Tl-IE PROGRAM AtMD PROCEED TO EXECUTE ALL. COMMANDS
UITHOUl FURTHER INSTRUCTIONS FROM THE USER. IN THE BATCH MODE THE EVAO158O
ZA RANGE SPECIFIED OW THE FIRST INPUT CARD IS USED TO DEFXNE WHICHEVAO1590
EVALUATIONS TO PLOT- PLOTTING MAY BE SPEC IF IFIl WITH DR WITHOUT EVAO .1600
MASTER PLOTS» AND WTTI-I OR WITHOUT ZOOM COMMANDS» ZOOM COMMANDS MAYEVAO1610
SE INPUT IN ANY ORDER, I+E*, THEY NEED NOT BE IN THE ORDER' IN EVAOl620
WHICH THEY WILL BE EXECUTED* IF MASTER PLOTS ARE REQUESTED DATA EVA01630
FOR EACH OF THE DEFINEIi SIX CATEGORIES WILL IN! TURN BE' PLOTTED* EVA01640
IF ONE OR MORE ZfJGM COMMANDS ARE SPECIFIED FQR A GIVCN CATEGORY OFEVAO16S0
DATA, THE ZOOM PLOTS WILL IMMEDIATELY FOLLOW THE MASTER PLOT OF EVAOl660
THE SAME CATEGORY OF DATA. IF MASTER PL07S ARE NOT REOUES)-ED ONLY EVAO167«)
ZOOM PLOTS WILL BE PRODUCE»•• IN ALL CASES PLOTS WILL BE PROD(JlCED
IN Vi-JE ORDER IH WHICH THE EVALUATIONS APPEAR ON THE TAPK, AND
WITHIN EACH ZA PLOTS WILL BE PRODUCED IN CATEGORY 1 THROUGH 6
ORDER*

INTERACTIVE MODE

EVAO16BO
EVAO1690
EVAOl700
EVA01710
EVAOl72O
EVAO1730
EVAO1740

IN THE INTERACTIVE MODE THIS PROGRAM WILL READ ONE ZOOM COMMAND ATEVAO1750
A TIME ANB EXECUTE THE_ ZOOM COMMAND* IN THE .INTERACTIVE MODE THE. EVA0176O
ZA RANGE SPECIFIED ON THE FIRST INPUT CARD IS IGNORED AN» THE NEXTEVAOl770
EVALUATION TO BE PLOTTED IS DEFINED ONLY BY THE LOWER ZA LIMIT EVAOl790
SPECIFIED WITH THE ZOOM COMMAND* EACH ZOOM COMMAND CAN ONI..Y EVA0179O



SPECIFY A SLNGUi: ZA, OEFINEC BY TI-IE LOWER ZA LIMTT OF THE ZOOM
CUMMANB, AND THE IJPPER ZA LIHIT OF THE 2D0M COMMANP XS IGNORE»*
IN TME INTERACTIVE HODE THERE ARE NO MASTER PLOTS AND DNL.Y ZOOM
COMMANDS ARE EXECUTEr.!< ZOOM COMMANDS MUST BE IMP».'T IN THE ORDER
THAT THEY ARE TC) QE EXECUTED AND THE END OF A RUN IS INDICATED BY
THE END OF CHE LIST OF ZOOJ-I COMMANDS (I.E.; A ZOOM COMMAND WITH A
LOWER ZA LIMT.T OF ZERO)., AFTER READICWG A ZOOM COMMAND THH PROGRAM
WILL SEARCH TO FIND THE- REQUESTED ZA* IMMEDIATELY OENEiVATE THE
REQUESTEB ZOOM PLOT AND THEN PAUSE. WHEN THE PROGRAM PROCEEDS FROMEVAO 1.8S0
THE PAUSI=. IT WILL TRY TO READ THE NEXT ZOOM COMMAND: HOW TO PAUSE EVAO199«
IF MACHHNE DEPENDENT AND A STANDARD INTERFACE HAS PEEN PUXLT FOR EMAO 1.9OO
THIS PROGRAM, IN THE INTERACTIVE MODEo AFTER GKMPERATING A PLOT EVAOl91O
THIS PROGRAM WILL CALL SUBROUTINE WAITER1 AS DISTRIBUTED WITH Tl-! ISEVAO 192O
PROGRAM SUBROUTINE WAITER WILL MERiILY IMMEDIATELY RETURN, IF THE EVAO1.93O

PAGE 0004
EVAOJ8OO
EVAOlBlO
EVAOl«20
EVAOl^30
EVAO184O
EVAO liiSO
EVAO 13AO
EVAO19?0

USER WISHES VO REALLY IMPLEMENT THE INTERACTIVE MOCTf! OF THIS
.-'ROGRAM INSERT THE CODING IN SUBROUTINE'. WAITER TO PAUSE WHEN
SUBROUTINE WAITER IS CALLED,

INPUT FILES

(BCD - SO CHARACTERS/RECORD)
<BCTi - 80 CHARACTERS/RECORD>

UNIT DESCRIPTION

5 INPUT CARDS
10 EINUF-VB DATA

OUTPUT FILES

UNIT DESCRIPTION

6 OUTPUT REPORT <BCD - 120 CHARACTERS/RECORD)
13 PLOTTING TAPE

SCRATCH FILES

UNIT DESCRIPTION

12 SCRATCH FILE '.BINARY -10020 WORDS/RECORD)

INPUT CARDS

CARD COLS »

1- 5
A-IO
11-13
.16-20
21-25

FORMAT

15
15
15.
15
15

26-30

36-4O

41-43

IS
15
15

DESCRIPTION

NO LONGER USEn
PLOT FILE 3 <0"N0., I=YES)
PLOT FILE 4 (0«NO# I=YEB)
PLOT FILE S <0-N0-; I=YES)
ORDERED DATA "LAG
» O - DATA IS NOT ORDERED (SEARCH ENTIRE

FILE),
- 1 - DATA IS ZA ORDERED <COLUMNS 26-35

DEFINE THE ZA RANGE TO PLOT)•
™-1 - DATA IS MAT ORDERED <COLUMNS 2e'—3ï5

DEFINE THE'NAT RANGE TO PLOT).
MASTER LOWER ZA OR MAT LIMIT FDR PLOTS
MASTER UPPER ZA OR MAT LIMIT FOR PLOTS
FLAG FOR TEMPERATURE IN PLOTS
=• O - TEMPERATURE CN PLOTS-
* 1 - NO" TEMPERATURE ON PLOTS
« O •- ANY REACTION WHOSE MAXIMUM CROSS

EVAOl94O
EVAOl 9îiO
EVAO1960
EVA01970
EVA01980
EMAO199O
EVA02000
EVA02010
EVA02020
EVA02030
EVAO2O4O
EVA02050
EVAO2O6O
EVAÔ20 70
EVAO2O8O
EVA0209O
EVA02100
EVAO211O
EVAO212O
EVAO213O
EVA02140
EVA02150
EVA02160
EVAO217O
EVA02130
EVA02190
EVA02200
EMA02210
EVAO2220
EVA02230
EVA02240
EVA02250
EVA02260
EVA02270
EVA02280
EVA0229O
EVA02300
EVAO231O
EVA02320
EVA02330
EVA.O234O
EVA02350
EVAO236O
EVA02370
EVA02380
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C
12

C
C
C

c

C
C
C
£

C
C
C
C
C
C
C
C

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

4 6 - 5 3

5 6 - 6 5

ElO:

ILlO <

66-70

2 ~ N 1~- 5
6-10

11-13

1 5
I S
15

16-
26-
36-
46-
56-

•25
•33
•45
•53
•60

fT.10<3
ElO > 3
ElO < 3
ElO, 3

15

X LENGTH
0,0
* GT. 0.
LENGTH

« 0*0
=•• * GT » 0,
NORMALLY

IS LESS THAN 1 MXU..IBARN U)IL).. BE
IGNORED,
ALL REACTIONS WILL BC PLOTTED
REGARDLESS OF VHE MAGNITI.JDE OF
THE CROSS SECTION-.
OF PLOT,

EW-O24OO
E V A02'*".<:
E V A O 2 •»•:'••

EVAO'2-130

10,24 INCHES USED,
AS X LENGTH OF PLOT,

EVA0245»

Y
O - USED
OF PLOT,

- STANDARD 10,24 INCHES JJSED.
O - USED AS Y LENGTH OF PLOT,
EACH PLOT IS PLOTTED WITHIN

IN A SQUARE AREA THAT IS 10<24 BY
10.24 INCHES- HOWEVER THE ABOVE INPUT
PARAMETERS MAY SE 'JSED TO DEFINE ANY SIZE
FOR THE PLOTS (E,G» TO OBTAIN A DETAILED
PLOT OF A RESONANCE REGION INPUT 100.0 FOR
THE X LENGTH TO OBTAIN A 100.0 BY 10.-24
INCH PLOT>,
OPERATING MODE
- O - BATCH WITH MASTER PLOTS,
=» 1 - BATCH WITHOUT MASfER PLOTS,
-- 2 - INTERACTIVE WITHOUT MASTER PLOTS,
BATCH MODE == ALL ZOOM REQUESTS ARE READ AT
THE BEGINNING OF THE PROGRAM AND MAY BE TN
ANY ORDER, EACH MATERIAL WITH A ZA BETWEEN
THE LOW AND HIGH LIMITS (SPECIFIED ON THE
FIRST INPUT CARD) WILL BE PLOTTED,
WITH MASTER PLOTS ••« AS EACH HEW MATERIAL IS
READ A MASTER PLOT OF EACH TYPE WILL BE
GENERATED 6EF0RE GENERATING ANY ZOOMED PLOT
QF THE SAME MATERIAL AND TYPE,
WITHOUT MASTER PLOTS - ONLY ZOOMED PI..OTS
WILL BE GENERATED,
INTERACTIVE MODE = ZOOM REQUESTS ARE READ
ONE AT A TIME AND MUST BE IN THE 9AME ORDER
AS THE MATERIALS ON THE ENDF/B TAPE, THE
LOW ZA LIMIT OF THE ZOOM REQUEST WILL BE
TO DEFINE WHICH MATERIAL. TD PLOT NEXT, THE
UPPER LIMIT OF THE ZOOM REQUEST AND THE
LOW AND HIGH ZA LIMITS (SPECIFIED ON THE
FIRST INPUT CARD) WILL BE lONDK'ED,
ZOOM LOWER ZA LIMIT
ZOOM UPPER ZA LIMIT
DATA CATEGORY (1 TO 6)
1 ~ TOTAL, ELASTIC, CAPTURE, FISSION

AND TOTAL INELASTIC . '
2 - TOTAL INELASTICf DISCRETE LEVELS

AND CONTINUUM
3 = (N.2N>, (N,3H), (N.4N), CN*N»X>
4 « (NtCHARGED PARTICLE)
5 « PARTICLE PRODUCTION AND DAMAGE

NU BAR, XI AND GAMMA
LOWER ENERGY LIMIT (F.V>
UPPER ENERGY LrMIT (EV)
LOWER CROSS SECTION LIMIT (BARNS)
UPPER CROSS SECTION LIMIT (BARNS)

EVA02470

ËVAO2-V--O
EVA025C" •
EVA02S1'..'

EVA02ÏÏ".ÎO
EVA0254O

ËVA02570
EVA02SBO
EVAO259O
EVAO26OO
EVA026:U>
EVAO262O
EVAO'? 630

EVA0265O

EVAO267O
EVA0268O
EVA0269C'
EVA02700
EVAO27HJ
EVA02720
EVA02730
EVA027J-0
EVA02750

USEDEVA027ôC>
EVA02770
EVA02780
EVA0279O
EVAO2SOO
EVAO2S1O
EVA02820

EVA02Q40

6 -•-

ZOOM
ZOOM
ZOOM
ZOOM
ZOOM OiLOT MODE (SEE UCRL50400 s-VOI. , 17,PART
O •-"-• MULTIPLE PLOTS - INDIVIDUAL SCALINR

EVAO2S6O
EVA02B70
EVA02B80
EVAO289O
EVAO29OO
EVA02910
EVA02920
EVA02930
EVA0294O
EVA02950

E)EVA02960
EVA02970



I-
COMMDN SCALING

C
C
C

C
C
C

C

C
C
Q
r
C
C

C
C
C
C
C

C
C
C
C
C
W

C
C
C.
C
C
C
C
C

1 ••-• MULTIPLE PLOTS
2 T* SINGLE PLOT
THERE MAY E<E UP 100 ZOOM COMMANDS IN THE
BATCH MODE AND THERE IS NO LIMIT TCi THE
NUMBER OF ZOOM COMMAr-JDS IN TH¥: .INTERACTIVE
MODE, THE END QF THE ZOOM COMMANDS IS
INDICATED BY A. BLANK CARIi FOLl..OWING THE LAST
ZOOM COMMAND,

CROSS SECTION LIMITS OF ZOOMED PLOTS MAY BE USED TO SELECT ANY
RANGE Of CROSS SECTION REQUIRED. IF NOT SUF1PLIED < I > E > (..OWER ~ .
UJ-1F1KR - 0,0) ZOOMED PLOTS WILL QE AUTOMATICALLY SCALED IN CROSS
SECTION SO VHAT THE PLOT CONTAINS THE ENTIRE CROSS SECTION
RANGE OVER THE ENERGY RANGE QF INTEREST,

vEI. ECT

I=1AGE 0006
EVA02980
EVA02990
EVAOoOOO

EVA03O2O
EVA03030
FVA0304O
EVA03050
EVAO3OÔO
EVA03070
EVAOSOWO
EVA03090
EVA03100
FVAOiIlO
EVA031JK)
EVA031...ÎOTHE MASTER 7 A LIMITS ARE USED TO-DEFINE WHICH 7A VALUES TO

FOR PLOTTING. Ql" THOSE ZA VALUES SELECTED FOR PLOTTING THE ZOOM ZAEVA0314O
LIMITS Bf1ECIFY WHICH ZA VALUES TO PLOT ON AN EXFANDED ENERGY SCAL EEVAOLS :l ÏÏO

EVA03I60
THE ZA ORDERED DATA FLAG ON CARD 1, COLS, 21-25 IB MERELY USED TO EVA03170
MINIMIZE RUNNING TIMS BY ALLOWING THE !-1RGGRAM TT) TERMINATE ONCE ITEVAOSiBO
HAS PLOTTED ALL. REQUESTED DATA» WITHOUT SEARCHING THE REMAINDER Oi1-EVAOS19O
THf ENHF/B FORMAT FILE» ONCE A ZA LARGER THAN THE MASTER UPPER ZP, L=IVAOSSOO
LIMIT IS- FOUND, IF THE ZA ORDERED DATA FLAG IS ON. THE P)VOGRAM CAN
IMMEDIATELY TERMINATE, OTHERWISE THE PROGRAM' MUST SKARCI-I ALL- THE
WAY ro THE END OF THE DATA <.I.E, UP TO THE TEND CARD) TD INSURE
rWAT ALL DAVA IN THE REQUESTED ZA RANGE HAS BKEN PLOTTED.

EXAMPLE INPUT

APLOT ALL. THORIUM AND URANIUM ISOTOPES FROM
ro PRODUCE ZOOMED PLOTS OF CATEGORY 1 DATA (TOTAL
FISSION AND TOTAL INELASTIC DATA) FOR THORIUM-232 FROM 10 EV TO
1 KEV AND FOR URANÏUM-238 FROM 100 KEV TO 20 MEV THE FOLLOWING -1
INPUT CARDS ARE REQUIRED,.,,

EVAO32.1.O
EVA0322O
FT.VA03230
EVA03240
EVA03250
EVA03260
EVAO327O
EVA03290

0 1 1 1 19000092999
9023290232 1 1,0000+Oi 1,0000+03
9223892238 1 1.0000+05 2,0000+07

CARD FOLLOWING LAST ZOOM COMMAND)

O

ZA ORDERED FILE.
El. ASTIC ,- CAPTURE, EVA03290

EVA03300
EVA033.1.Q
EVA03320
EVAO3330
EVA03340

1.
3

SEE UCRL-50400, VOL, 17, PART
CORRESPOND TO THE ABOVE INPUT

E FOR EXAMPLE
PARAMETERS,

OUTPUT PLOTS THAT

MACHINE DEPENDENT CODING ******

CHARACTER PLOTTING

THE ONLY MACHINE DEPENDENT PORTION OF THE GRAPHICS INTERFACE IS
INVOLVE» WITH PLOTTING STRINGS OF CHARACTERS, ALL. CHARACTERS ARE
STOREXt IN THIS PROGRAM FOUR PER WORD, ALL PLOTTING OF CHARACTER
STRINGS IS PERFORMED WITH SUBROUTINE 3YMBL4, K)HICH ASSUMES FOUR
CHARACTERS PER WORD AND PASSES THE CHARACTER STRINGS ON TO THE
NORMAL CALCOMP-L.IKE Cf-IARACTER PLOTTING SUBROUTINE SYMBOL.» FGR USE
ON COMPUTERS WITH MORE THAN FOUR CHARACTERS PER WORD ,9(.1BROUTINr-T.
SYMBL4 CONTAINS CODING TO PLOT ONE WORD OF CHARACTERS AT A TIME.
ADVANCING XN THE X OR V DIRECTION -CAS APPROPRIATE) PETWEEN WORDS,
BY ACTIVATING VHIS CODING THIS PROGRAM MAY BE USED ON MACHINES
WITH MORE THAN FOUR CHARACTERS PER WORD-.

EVA03350
EVA03360
EVA03370
F.VAO338O
EVA03390
F.VA03400
EVA03410
EVA03420
EVA03430
EVA03440
EVA03450
EVA03460
EVAO347O
EVA03480
DM03490
EVAO3S0O
EVAOSSlO
FT.VAO352O
EVA03530
EVA03540
EVA03550
EVAO3S6O
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C
C
C
C
W

C
C
C
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C
C
C
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C
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EVAOo\<><-">

PAUSE BETWEEN PLOTS • • EVA0353t>

AFTER GENERATING A PLOT THIS PROGRAM WILL CALL SUBROUTINE: WAITER'
BEFORE 1-1ROCFEDING TO THE NEXT PLOT. AS DISTRIBUTED TN THIS I=
SUBROUTINE: WAITER wru.. MERELY IMMEDIATELY RETURN» J:F THE USER
WISHES m IMPLEMENT THE INTERACTIVE MODE OF THTS PROGRAM INSER'!
CODING L1N SUBROUTINE WAITER TQ PAUSE WHEN SUBROUTINE WAITER IS
CALLEIi.

MACHINE DEr-1ENDENT CODING •*•**•***
PLOTTER INTERFACE •*•*«•»•»*•*##»***#

VHÏS PROGRAM USES A CALCOMP-LIKE PLOTTER .T.NTFRFACE CONSISTING OF
ONLY FOUR SUBROUTINES WHICH ARE DEFIiWED AS FOLLOWS -, > >

PLOTS<BUFfNBUF,NTAPE) - INITIALIZE PLOTTER, DEFINF W-IFFFR FOR
PLOTTER O U F ) , SIZE 01- BUFFER IN WORDS EVAOoT-W
< NBUF) AND UNIT NUMBER OF PLQTT] NG TAPEF.VA0o.750
<NTAPE). THIS ROUTINF IS ONLY GALLED EVA03760
CALLED ONCE WITH Pl. OTS<BUF, 1000,10) • EVA03770

- MOVE PEN FROM CURRENT POSITION TO THE EVA0378O
COORDINATES CXj-Y) OR TERMINATE PL0TTINGEVA0377O

EVAOO

EVA03660
EVz1AOoO ('•;'

EVAO3A9O

EVA03720

ON)

SYMBOL < X , Y » H, BCD ». A > NECD > -

NUMBER < X s. Y ; I -I, Z s A, UZ >

DEPENDING ON THE VALUE 01- IF1EN-.. »
2 - MOVE AND DRAW !.INE «BEAM

= . 3 - MOVE ONLY < T-(EAM OFF)
« -2 - ADVANCE TO NEXT FRAME
--• 99? - TERMINATE PLOTTING
PLOT CHARACTERS STARTING AT THE
COORDINATES <X,Y> AND MOVING AT AW
ANGLE <A> WITH RESPECT TO THH POSITIVE
X AXIS <IN THIS CODE' A= O,O OR 90,0).
THE CHARACTERS ARE STORED IN (BCD) AND
<NBCD) DEFINES THE NUMBER OF
TO PLOT, EACH CHARACTER WILL
HEIGHT.
PLOT A FLOATING POINT NUMBER
AT THE COORDINATES (XtY) AND
AW ANGLE (A) WITH RESPECT TO
POSITIVE X AXIS <ÏN THIS CODE
90.0). THE NUHBER IS <Z> AND <NZ> IS
THE NUMBER OF DECIMAL DIGITS TO PLOT
AFTER THE DECIMAL POINT < O~END NUMBER
WITH DECIMAL POINT, -J1=WRITF NUMBER AS
AN INTEGER WITH NO FOLLOWING DECIMAi.
POINT) . EACH CHARACTER WIL/.. BF. CHJ IN
HEIGHT*

IN ADDITION THE PLOTTER INTERFACE USCNG THE FOLLOWING CONVENTIONS

PLOTTING AREA

THE DEFAULT PLOTTING AREA ASSUMED BY THIS PROGRAM IS A SQUARE
10.24 BY 10,24 INCHES AND IS COMPOSED A SET OF 1024 BY 1024
RASTER POINTS (RASTER POINT SPACING IS 0.01 INCHES IN. X OR YJ.
THIS PLOTTING AREA IS DEFINED BY THE ARRAY <XYFHGE) IN BLOCK DATA
(THE LOWER AND UPPER X LIMITS FOLJ..0WED BY THE LOUER AND UPPER Y
LIMITS ARE GIVEN). THF. RASTER POINT SPACING IS GJVJEN BY T-HE ARRAY
<RASVER) IN BLOCK DATA <THE RASTER POINT SPACING IS GÏVEN FOR THE

EVA03BOO
EVAOO-BIO
F.VA03820
EVAO383O
EVA03840
EVA03S50
EVAO38<b0
EVAO387O
EVAO38J3O
EVA03890

CHARACTERSEVA039OO
BE <H> IN EVA03910

EVA0392O
EVAO393O
E V AO '39 4-0
EVA0395O
EVAO396O
EVAO397O
EVAO39BO
EVA03990
EVAO^OOO
EVA04010
EVA04O2O
EVA04030
EVA04040
EVA04050
EVAO4O6O
EVA04070
FVA04080
EVAO4O9O
EVAO41OO
EVAO411O
EVAO412O

STARTING
MOVING AT
THE
A=O•O OR

EVA04130
EVA0414O
EVAO41.SO



1-1AGE OOO8
X AND Y DIRECTIONS >. THE F1LOTTtNG AREA MAY PL=! RE-DEi-TNED EcY THE
USER BY USING INPUT CARDS, BUT THE RASTEK Sf1ACIMG WILL. S T I L L
REMAIN THE SAHE (E
PLOTTING AWEA WILL
PDXNTS),

CHAKACTER SIZE

Gi IF THE USER DEFINES A 20,0 BY ].0>0
I..0GICALLY BE C0MP0SEH BY 2000 BY 1.0OO

THE RATIO OF WIDTH TO HEIGHT
TO BE 6/7, ALL CHARACTERS WILL
RASTER PQINTg WIDE, THE HEIGHT
IN UNITS OF RASTER- SPACINGS IN
AND < WTDTH), TVJO POSSIBLE CHARACTER SIZES ARE !'.'EFINEI
VERSION OF THE CODE BOTH ARE THE SAME SIZE.

;*•**•*•* PLOTTER. INTERFACE

EVAO'U ?O
PLOT THE EVAO'U^O
RASTER EVA041.90

EVA042OO
EVA042I0
EVA04220
EVA0423O

OF CHARACTERS OR NUMBERS IS ASSUMED EVAO424O
BE 14 RASTER POINTS HIGH AND X2 £VAO4i!S'>
AND WIDTH OF CHARACTERS ARE HEFINEBEVAO-4260
BLOCK DATA BY THE ARRAYS (HEIGHT) EVA04,?70

BUT IN TH ISEVAO'128O

EVAO43OO
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PROGRAM MERGER
VERSION 80-1 <JANUARY !.980)
VERSION BO-2 (DECEMBER 1980^
VERSICN 82-1 CJAjMUARY 19S2)
VERSION 83-:l (JANUARY 1983) NEW» MORE COMPATTBI. E I/O

PAGE 0OO1
MËR00040

MEROOO1SO
MEROOOo1..'
MEROOO70
MEROOOS1- "•

UNIT NUMBERS •
MEROOiOO

WRITTEN .9Y DERMOTT E. CULLEN
NUCLEAR OATA SECTION
INTERNATIONAL ATOMIC ENERGY AGENCY
P.O. BOX 200
VIENNA, AUSTRIA
23-60-1713TELEPHONE

AUTHORS MESSAGE

THE COMMENTS ECLOW SHOULP BE CONSIDERED" TKH LATEST DOCUMENTATION
FOR THIS PROGRAM INCLUDING ALL RECENT IMPROVEMENTS, 1-1LEASE READ
ALL OF THESE COMMENTS BEFORE IMPLEMENTATION, PARTICULARLY THE
COMMENTS CONCERNING MACHINE DEF1ENDENT CODING.-.

MEROO .120
MEROOI ,5O
MEROO140
MEROOiSO
MEROOlfcO
MEROOl7O
MEROOlB','
MEROOl?0
MEROO2OO
MEROO21O
MER0022 n

MER00;>30
MEROO240

AT THE PRESENT TIME WE ARE ATTEMPTING TO DEVELOP A SET' OF COMPUTF.RMEROO23O
.INDEPENDENT PROGRAMS THAT CAN EASILY BE IMPLEMENTED ON ANY ONE MER00260
OF A WIDE VARIETY OF COMPUTERS» IN QRDEK' TO ASSIST IN THIS PR0JECTMER00270
IT WOULD BE APf-1ECIATSD IF YOU WOULD NOTIFY" THE AUTHO!=.1 QF ANY MER00280
COMPILER DIAGNOSTICS» OPERATING PROBLEMS OR SUGGESTIONS GN HOW TO MER0029O
IMPROVE VWIS PROGRAM, HOPEFULLY» IH THIS WAY FUTURE VERSIONS DF MER003OO
THIS PROGRAM WILL BE COMPLETELY COMPATIBLE FOR USE ON YOUR MER003J0
COMPUTER. ' MER00320

MER00330
PURPOSE • MER00340

MER00350
THIS- PROGRAM IS DESIGNED TO SELECTIVELY RETRIEVE' DATA OFF OF FROM MEROO36O
1 TO 10 ENDF/B DATA TAPES AND TO MERGE THE SELECTED DATA INTO A MER0O370
SINGLE MAT/MF/MT ORDERED FINAL OUTPUT FILE. ' MEROO38O

MER0O390
MEROO-400
,MEKOO4Io
MER00420
MER00430
MEROO44O
MER00450
MER00460
MER00470
MER00480
MEROO49O

THE ONLY NUMERICAL. DATA THAT THIS PROGRAM READS 7.3 VHE ZA FROM THEMEROOSOO
FIRST CARD OF EACH SECTION AND THE MAT/MF/MT FROM EACH CARD*
SEQUENCE NUMBERS ARE IGNORED ON INPUT AND AL.).. OTHER FIELDS ARE
READ AS HOLLERITH,. AS SUCH THIS PROGRAM NEED NOT DISTINGUISH
BETWEEN DIFFERENT VERSIONS OF THE ENBF/B FORMAT-,

IN THE DISCUSSION THAT FOLLOWS FOR SIMPLICITY THE ENDF/B
TERMINOLOGY ENDF/B TAPE WILL BE USED, IN FACT THE ACTUAL
MEDIUM USED MAY BE TAPE* CARD* DISK OR ANY OTHER MEH.TUM,

ENDF/3 FORMAT

THIS PROGRAM ONLY USES THE ENDFVB BCD OR CARD IMAGE FORMAT
OPPOSED TO 7WE BINARY FORMAT) AND CAN HANDLE DATA IN ANY
OF THE ENDF/B FORt1IAT (I.E.* ENDF/B-I, 11, III, IV OR V FORMAT)

MEROOSlC''
MER00520
MEROO53O
MEROO54O
MER00550
MER00560
MER0OH7O

IT IS ASSUMED THAT THE DATA IS CORRECTLY CODED IN TME ENDF/B
FORMAT AN» NO ERROR CHECKING IS PERFORMED, IN PARTICULAR IT IS
ASSUMED THAT THE MAT, MF AND MT ON EACH CARD XS CORRECT-, SEQUENCE MEROOSQO
NUMBERS <COLUMNS 76-GO) ARE IGNORED ON INPUT» BUT WTLL BE MEROOS9O
CORRECTI..Y OUTPUT ON ALL CARDS. • MEROO6OO

MER00610
SECTION SIZE _ . MER00420



SCNCE THIS PROGRAM ONLY REAHS THE DATA OiNE CARD AT A TTMK THERR.
13 NO LIMIT TQ VI-(E SIZE OF ANY GIVEN SECTION, K, 13, l'HE TOTAL
CROSS SECTION MAY BE DESCRIBEIf BY 200,000 HATA POINTS,

SELECTION OF DATA

THE USER MAY CHOQSE TO MERBE- ALL DATA OK' THE USER MAY SI-1ECJPY
THAT ONLY CERTAIN DATA SHOULD BE_SELECTED» THE DATA TO BE
SELECTEIi IS DEFINED BY SPECIFYIWG UP TO 1OO MAT/MF/MT OR
ZA/MF/MT RANGES-, EACH RANGE IS DEFINED BY LOUKR AND UPPER LIMITS
OF MAT/MF/MT OR ZA/MF/MT. . -

REQUEST !.. I. MITS

PAGE 0OO2
MEROO63Q
MPTR0064O
MER006SC
MER00660
MEROO67O
MEROO68O
MER00690
MER0O70O
MEROO710
MEROU C2O
MER00730
MEROO 7AO
MEROO7SO
MEROO76O

- MER00770
IN ORDER TO SIMPLIFY TlHE INPUT OF SELiLCTION REQUESTS TI-(E FOLLOWINGMER0O78O
CONVENTIONS HAVE BEEM INTRODUCED IK' ORDER TO DEFINE Tl-H-" UPPER MER00790
LIMITS OF REQlJESTS IF THEY ARE NOT DEFIiVEB BY INPUT (I,E*, IF THE.YMER00800
ARE ZERO), MER00810

MERO082O
(1> MAT OR ZA - TF THE UPPER LIMIT IS ZERO IT IS SET EQUAL TO THE MER00830

LOWER LIMIT» MER00840
C2> MF OR MT - IF THE UPPER LIMIT IS ZERO IT IS SITT EtIUAL. TO THE MER0085O

MAXIMUM POSSIBLE VALUE, 99 OR 999 RESPECTIVELY. MEROO86O
MER00870

WITH THESE CONVENTIONS AN ENTIRE EVALUATION MAY JEC SELECTED BY MEROO88O
MERELY SPECIFYING THE L.OWER LIMIT OF MAT OR ZA* THE UPPER MAT OR MER00890
2A LIMIT WILL BE SET EOUAL. TO THE LOUER LIMIT, THE LOWER LIM-I7S 0FMER0090O'
MF/MT WIU. BE O/O AND THE UPPER LIMITS OF MF/MT WILL EiE SET TO MEROO91O
99/999. THIS WILL CAUSE ALL SECTIONS OF A SINGI-F. EVALUATION TO BE MER00920
SELECTED,

SATISFYING SELECTION CRITERIA

MER00930
MER00940
MEROO95O
MER0096Ô
MER00970
MEROO98O

IN ORDER FOR A SECTION TO MEET THE SELECTION CRITERIA SPECXFIED
BY ONE. OF THE RETRIEVAL REQUESTS,. EACH OF THE TMREE FIELDS (
MAT/MF/MT C)R ZA/MF/MT) MUST INDIVIDUALLY SATISFY T)-HK CORRESPOND INI3MER0099O
LIMITS OF THE REQUEST* IT IS NOT SUFFICIENT THAT THE MAT OF fit MEROlOOO
SECTION LIE BETWEEN THE MINIMUM AHH MAXIMUM MATS OF A REQUEST» THEMEROlOiO
MF ANB MT WILL ALSO BE INDIVIDUALLY COMPARED TO THE MF AND MT MER01020
LIMITS OF THE REQUEST-, FOR EXAMPLE» A SECTION WITH MAT/MF/MT- MER01030
2SOO/3/2 DOKS NOT SATISFY A REQUEST THAT SPECIFICS A REQUEST USINGMERO1O4O
THE RANGE 2000/3/1 THROUGH 3000/3/1* H-IIS- REQUEST SPECIFIES ALL MEROlOSO
MATERIALS WITH MAT BETWEEN 2000 AND 3000, BUT ONLY THOSE SECTIONS MERO1060
WÏ.TH MF/MT=3/1. SIMILARLY A REQUEST FOR 2000/3/1 T)-IROlJGH 3000/99/ MEROlO 70
999 WILL NOT SELECT ANY SECTIONS WITH MF=I OR 2, 3I.NCt. THE
REQUEST SPECIFIES ALL MATERIALS WITH MAT BETWEEN .2000 AND 3OOO,
BUT ONLY THOSE SECTIONS WITH MF~ 3, OR MORE.

DUPLICATE SECTIONS

MERO1080
MERO1O9O
MEROIlOO/.
MEROlIlO
MEROl120

— — — — — — — — — — . -, MERO113O
IF TWO OR MORE SECTIONS WITH THE SAME MAT/MF/MT ARE FOUND EITHER MEROl140
ON THE SAME OR DIFFERENT TAPES, THE SECTION FROM THE TAPE DEFINED MEROi150
EARLIEST IN THE. INPUT CARDS WILL BE COPIED TO THE FINAL TAPE AND MEROi160
ALL OTHER SECTIONS WITH THE SAME MAT/MF/MT WILL BE SKIPPED. THE MEROH70
OUTPUT REPORT WILL. INDICATE WHICH SECTIONS•WERE COPIED FROM WHICH MEROl18O
TAPES^ AS WfLL AS WHICH SECTIONS ARE" DUPLICATE AND WERE SKIPPED* MEROl190

MER01200
REACTION INDEX ' MER01210
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C
C
C
C
C
C
C
C
C

TH.Ï3 PROGRAM DOES NfOT UPBATE THE REACTION INDK-IX IM MF~1. » MT--4ÏÏ1
HOR I=ACH M H T E R I A L . THE PROGRAM WILL FOLLOW THE CONVENTIONS
OEFJINEl"! ABOVE' ANlH ONI..Y COPY ONE SECTION MF=I,- MT«4S1 AND SKIP
ALL OTHERS (JF MORE THAN O N E ) . THIS CONVENTION HAS BKKN ADOP T-ELI
BECAUSE. MOST USERS DO NOT REQUIRE A CORRECT REACTTCW If-(DEX FOR

I=1AGE OOO3
MERO 12"-S'-1

. MER01.2.3O
MERO12 4»'
MERO125O
MERO12*«..'
MER0127-:'

THERE APPLICATIONS AND IT WAS HOT CONSIDERED WORTHWHJi.IT TO INCUJDEMERO12S*.
VHE OVERHEAD OF CONSTRUCTING A CORRECT REACTION INDEX IN THIS
PROGRAM. HOWEVER, IF YOU REQUIRE A REACTION INDEX FOR YOUR
APPLICATION AFTER RUNNING THIS
DICTION TCJ CREATE ONE»

RETRIEVAL. STATISTICS

PROGRAM YOU MAY USE P1ROGRAM

THERE WILL ALWAYS BE AN OUTPUT
SECTIONS WHERE SELECTED, WHICH
WHICH TAPE THE SECTION WAS ON,

REPORT LISTING !UsWiCATINO WHICH
DUPLICATE SECTIONS WIMRE SKIPPED,
WHICH REQUEST (MAT/MF/MT OR

ZA/MF/MT RANGE) CAUSED THE SECTION TQ BE SELECTED AND HOW MANY
CARDS WERE IN THE SECTION» IN ADDITION THE UBER MAY OPTIONALLY
OBTAIN A FILE CONTAINING THE SAME INFORMATION» THIS FII-L" MAY BE
COMBINE» WITH OTHER SIMILAR FILES OUTPUT EY THIS PROGRAM IN ORDER
FO ACCUMULATE RETRIEVAL STATISTICS OVER A PERIOD OF TIME, IF
SF1ECIFIEII THIS FILE WILL CONTAIN THE. FOLLOWING INFORMATION IN
617 FORMAT,

(2)
<3>
C 4)
<5>

ZA
MAT
MF
MT
NUMBER OF CARDS IN SEQTION
REQUEST NUMBER THAT CAUSED

INPUT FILES

UNIT DESCRIPTION

SECTION TO BE SE!. ECTEH

VARY
INPUT CARDS <SCD - SO CHARACTERS/RECORD)
FROM 1 TO 10 EN.DF/B DATA FILES <BCO - 8O CHARACTERS/RECORD )

OUTPUT FILES

UNIT -DESCRIPTION.

6
VARY
VARY

OUTPUT
MERGED

REPORT
ENDFYB

LISTING OCD - 120 CHARACTERS/RECORD)
DATA (BCD - SO CHARACTERS/RECORD)

RETRIEVAL STATISTICS FILE (BCD - 80 CHARACTERS/RECORD)

INPUT CARDS

CARD COLUMNS FORMAT DESCRIPTION

1-11 111 MERGED TAPE UNIT NUMBER*
12-32 TIl PRIMARY RETRIEVAL CRITERIA

», o - M A T
•=• 1 - ZA

23-33 XIl RETRIEVAL REPORT UNtT NUMBER (OPTIONAL.)
«•LE*O - REPORT WILL NOT BE WRITTEN
-.GT.O - REPORT OF EACH SECTION RETRIEVED

WILL. BE WRITTEN ON THIS UNIT

HERO129O
MEROl3OO
MERO131'i
MERO .1320
MERO1330
MERO134O
MERO135*.'

MFfRO 138O
MEROl3VO
MEROI4OO
MERO141O
MERO1420
MERO143O
MERO144O
MEROl4SO
MERO1460
MEROl470
MEROl4SO
MER01.49O
MEROlSOO
MEROlSIo
MEROIS2O
MERO1530
MERO154O
MEROlSSO
MERO1560
MERO1570
MERO1S&O
MERO1S9O
MERO1600
MERO1610
MERO162O
MEROl63O
MERQ1640
MERO1650
MERO166O
MERO167O
MERO J. 6SO
MERO1690
MEROl700
MERO1710
MERO17'2O
MERO173O
MERO174O
MER017S0
MERO176O
MERO J. 7 7<)
MERO1780
MEROl79O
MFROlQOO



3-N

VARY

1-66
67-70
1-11

loft y
14
111

A2

1- 6
7- 8
9-1.t
12-17
13-19
2O-22

16
12
:&3

12
13

23-33

EXAMPLE INPUT

III

PAGE 0004
KERGEH TAPE LABEL MEROlBlC'
MERGED TAPE ENDF/B NUMBER MERO1320
UNIT NUMBERCS) OF TAPFTCS) TO MERGE, MEROl830
TAPES TO MERGE ARE DEFINED QNF. PER MERO1340
CARD. THE USER MAT SPECIFY 1 TO 10 ' MERO1850
TAPES AND THE LIST IS TERMIHATEn BY A MERO1860
SLANK CARD. MERO1870
LOWER PRIMARY LIMIT (MAT OR ZA) MEROlQSO
LOWER MF LIMIT MERO189O
LOWER MT LIMIT MEROl900
UPF1ER PRIMARY LIMIT (MAT OR 7A) ' MERO1910
UPPER MF LI (1 IT MERO1920
UPPER MT LIMIT MERO1930
RANGES OF MAT/MF/MT OR 7A/MI-/MT TO BE MERO1940
RETRIEVEIrARE SPECIFIED BY DEFINING MEROlVSO
ONE RANGE (LOWER AND UPPER LIMITS) I=1ER MERO 19AO
CARD. THE USER MAY SPECIFY O TO HQQ MER01970
RANGES AND THE LIST QF REQUIrTST RANGES MERO1980
IS TERMINATED BY A BLANK CARD <- IF MEROl990
THE FIRST CARD IS FLANK (O REQUESTS) MER02000
ALL DATA WILL BE RETRIEVED, IF THE UPPER ' MER02010
PRIMARY CRITERIA (MAT OR ZA> IS LESS THAN MER02020
THE LOWER PRIMARY CRITERIA, THE UPPER MER02030
PRIMARY CRITERIA WILL BE SET EQUAL. TO MERO2O4O
THE LOWER PRIMfWY CRITERIA* IF THE UPPER MER02050
MF OR MT LIMIT IS 2ER0, OR BLANK, IT MER02060
WILL EC SET TO THE MAXIMUM POSSIBLE MER02070
VALUE, I.E. MF~99 OR MT=999 (SEF MERO208O
EXAMF1LE INPUT ) . - MER02090
ASSIGNED REQUEST NUMBER. IF NOT SPECIFIED MERO'-'lOO
THE PROGRAM WILL ASSUME THAT EACH REQUEST MER02110
LINE IS INDEPENDEHT AND REQUESTS ARE MER02120
NUMBERED 1, 2, 3, 4? ETC. REQUEST NUMBERS MERO2I3O
NEED ONLY BE SPECIFIE» IF THE USER WISHES MERO214O
TO EITHER GROUP A NUMBER OF RANGES MERO2150
TOGETHER FOR. THE OUTPUT REPORT, AND/OR IF MER02160
THE USER WISHES TO ACCUMUI..A1E RETRIEVAL
INFORMATION USING THE OPTIONAL OUTPUT
REPORT FILE.

MERGE ENDF/B DATA ONTO UNIT 10 FROM UN-ITS 11* 12, 13 AND 14,.
. RETRIEVE DA-J-A- BY MAT NUMBER. WRITE RETRIEVAL STATISTICS ON
UWIT IS, THE RETRIEVAL WILL. BE MATS 1103, 1106 , ALL MATS
SETWEEN 1204 AND 1215» MF*1, 3, 4 AND 5 OF MAT 1,?19 ANXl MF*=3,
MT=I OF MAT 1304-, ALL OF THESE RANGES WILL E1E TREATED AS? PARTS
OF-REQUEST WUMBEK 431-7,

THE FOLLOWING 14 INPUT CARDS ARE REQUiRE7I.

10 O IS
EXAMPLE TAPE LABEL FOR MERGER

11
12
13
14

(BLANK CARD TERMINATES TAPE I.. 1ST)

MER02170
MERO218O
MER02190,
MER022O0
MER02210
MERO222O
MER02230
MER02240
MER02250
MER02260
MERO227O
MER02280
MER02290
MER02300
MER02310
MERO232O
MER02-530
MER02340
MER02350
MER02360
MER02370
MER0238O

1103 4317 (UPPER LIMIT SET TO .1103/99/999>MER02390



C
C
C
C
C
C
C

1106
1204
1219
1.21.9
13GA

1215
1219
12.1.9
1304

4317
4317
4317
4317
4317

(UPPER
(UPPER
(UPPER
( UPPER
(UPPER
<BLANK

MACHXNK DEPENTJENT CODING «••»****** • *
C
C
C

PAGE 0005
LIMIT SET TO 1106/99/999>MERO24OO
LIMIT SET TH 121ïï/9<?/V99 >MER02->10
LIMIT SFT TO 1219/ 1/999 >C»ERO242O
LIMIT SET TO 1219/ 5/99"?>MFRG24'Si>
LIMIT COMPL ETE!..Y DEF !NED > MERO244O
CARD TERMINATES REQUESTS

FHEK1E SHOULD NOT BE ANY MACHINE DEPENDENT CODINCi IN THIS 1-1RQGRAM,

MACHINE DEPENDENT CODING

MERO248O
MER02^9<;'
MER02S00
MER02510



PROGRAM DICTION(0UTPUT*TAPE6~0UTPUT,TAPElO,TAPEl1 >
C
C
C
C
C
C
C
C
C
C
C

C
C
C
C
C
C
C

C
C
C
C
C

C
C
C
C

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

C
C
C
C

PROGRAM DICTION
VERSION 81-1 (SEPTEMBER 1.9Sl >

(JANUARY 1982)
(JANUARY 19(33) *KEEP QRIGINAi.. MOD, NUMBER

«NEW»

VERSIDW 82-1
VERSION 83-1.

PAGE OOO1
00010OO*.
OOO2OOC" '
00030',,'C-
0004000'
000ÏÏ000O
00O60OO-

MORE' COMPATIBLE I/O '.JNIT' NUhBE1RS, 0007OO0»
0008O0O-'
00O90«J<V-
.00100OC"
00.1 1000-
0012000'
0013000c
001400Ov
OOISOOOw
0016000«.

___ OO17000'/
THE COMMKNTS BELOW SHOULD BE CONSIDERED 7"HE LATEST DOCUMKNATXOH OOISOOO'•
FOR THIS PPlOGRAM TNCLUIJIING ALL RECENT IMPROMEM(TNT?;, PLEASE READ 0019000«:
ALL GF THESE COMMENTS BEFORE IMPLEMENTATION» 0020000«;

0021000»:
AT THE PRESENT TIME WE ARE ATTEMPTING TO DEVELOP A SET OF"" C0MPUTER002200O» •
I.NCePEN»EWT PROGRAMS THAT CAN EASILY BE IMPLEMENTED ON ANY ONK" OO23OOOv.
OF A WIBE VARIETY OF COMPUTERS. IN ORDER TO ASSIST IH THIS PR0JECT00240000
IT WOULD BE APPECIATEIf IF YOU WOULD NOTIFY THE AUTHOR OF ANY 0O250OOO
COMPILER DIAGNOSTICS, OPERATING PROBLEMS DR SUGGESTIONS ON HOW TO 00260000
IMPROVE "THIS PROGRAM, HOPEFULLY» IN THIS WAY FUTURE VERSIONS OF
ri-IIS PROGRAM WILL. BE COMPLETELY COMPATIBLE FOR USiE C)N YOUR
COMPUTER,

WRITTEN BY DfRMOTT F.. CULLEH
NUCLEAR DATA SECTION
INTERNATIONAL ATOMIC ENERGY AGENCY
P.O, BOX 200
A-3400, 1JIENNA, AUSTRIA

TELEPHONE 23-60-171.8

AUTHORS MESSAGE

PURPOSE

THIS PRO(SRAM IS DESIGNED TQ CREATE A REACTION INDFX FOR TA(V-H
MATERIAL ON AN EN.OF/B FORMATTED TAPE AND TO INSERT THIS REACTION
INDEX IN FILE 1, SECTION 451 OF EACH MATERIAL, .

IN THE DESCRIPTION THAT FOLLOWS FOR SIMPLICITY THE ENDF/B
TERMINOLOGY ENDF/B TAPE WILL BE USED, IN FACT THE ACTUAL
MEDIUM MAY BK TAPE, CARDS, DISK, OR ANY OTHER MEDIUM»

ENDF/B- FORMAT

THIS PROGRAM ONLY USES THE EHDF/B BCD OR CARD IMAGE FORMAT CAS
OPPOSED TO THE BINARY FORMAT> ANC CAN HANDLE DATA IN ANY VERSION
OF THE ENDF/B FORMAT (I.E., ENDF/B-I» II,III, TV OR V FORMAT).

THIS PRO(SRAM WILL. AUTOMATICALLY DETERMINE WHICH VERSICJN OF THF
ENDF/Hs FORMAT EACH MAT IS IN AND WILL THEN PROPERLY REPLACE THE
REACTION INDEX FOR EACH MAT, DIFFERENT MATS ON THE SAME TAPE MAY
EVEN BE IN DIFl=TiIRENT VERSIONS OF THE ENDF/B. FORMAT,

00270OCv-
0O28OOO0
00290000
0030000«)
0O31OOOO
0032OOOO

0O3-4O00O
0035000C;'
0O3600O0
003700OO
003QOOOO
003900OO
004000OO
OO41OOOO
00420000
00430000
0044O0OO
00450000
00460000
00470000
004800OO
00490000
00500000
00510000
0052OOO0
00530000

IT IS ASSUMED VHAT THE DATA IS CORRECTLY CODED IN THE ENDF/B
•FORMAT AND NO ERROR CHECKING IS PERFORMED, IN PARTICULAR IT IS
ASSUMED THAT THE MAT, MF AND MT ON EACH CARD IS CORRECT. SEQUENCE OO54OOOO
NUMBERS (COLUMNS 76-SO> NEED NOT1BE PRESENT ON INPUT. BUT WILl. BE 0OJ3500OO
CORRECTLY OUTPUT ON ALL CARDS. 00560000

005700OO
IN ORDER TO DISTtNQUISH GETWEEH DATA IN THE ENttF/B-M AND EARLIER 005800Oo
VERSIONS OF THE EUTfF/B FORMAT, FOR ALL DATA IN THE ENPPVB-V 0Q59OOOO



FORMAT, GN THE SECOND CARD OP SECTION MF-A f MT =451 Ti-tE Nl
MUST BE ZERO. IN EARLIER VERSIONS GF THE ENDF/9 1"OK1MAT TMIfS Nl
DEFINEïi THE NUMBER QF COMMENT CARDS IM THE SECTION» WHÏCW IS
ALWAYS POSITIVE. Tf-(EREFORE SY SIMPLY TESTING THIS Nl FIELn IT
IS POSSIBLE -TO DISTINGUISH BETWEEN DATA IN THE ITNPFZB-M AND
EARLIER VERSIONS OF THE ENDF/B FORMAT,

SECTION SIZE

GE OOO2
0O60OOOO
00610000

00640000
00650000
00660OOO
00670000
00680000
00690000
OOTOOOOO
00710000
00720000
00730000

IT IS ASSUMED- VHAT THE ENTIRE ENDF/B W E CONTAINS 3000 OR FEWER 0075000O
SECTIONS, I.E. 3000 OR FEWER «AT,MF,KrT COMBINATIONS, IF THIS I..IMIT0076000O
IS EXCEEDED THIS PROGRAM WILL TERMINATE EXECUTION» IF HEETf BE THISOO77OOOO
LIMIT CAN EASILY BE CHANGED BY CHANGING THE DIMENSION STATEMENT 00780000
BELOW AND RE-DEFINING THE VARIABLE MAXIE IN THE BELOW DATA
STATEMENT <

SINCE THIS PROGRAM ONLY READS THE OATA ONE CARD AT A TIME THERE
IS NO LIMIT 10 THE SIZE OF ANY GIVEN SECTION, PJl, G * THE TOTAL.
CROSS SECTION MAV EC DESCRIBED BY 200,000 DATA POINTS. •

NUMBER OF SECTIONS PER TAPE

HOLLERITH SECTION

00790000
00800000

ooaioooo
009200OO

KACH MAT MUST. INITIALLY CONTAIN A SECTION MF=I, MT»45.1 > ALTHOUGH 00840000
THE SECTION MAY. QR MAY MOT INITIALLY CONTAIN A REACTION"INDEX. IF 00850000
ANY MATERIAL. DOES HOT CONTAIN A SECTION MF̂ -I .<• MT-4SI TH .TS PROGRAM 00960O00
WILL TERMINATE EXECUTION» THIS CONVENTION HAS BEEN ADOPTED BE0AUSE008700O0
IT IS IMPOSSIBLE FOR THIS PROGRAM TO DETERMINE WHICH VERSION OF 0083000O
THE EN.DF/B FORMAT THE DATA IS- CODED IN WI-T-HOUT FIRST READING MF-I »00390000

O09000OO
0091OOOO
0O92OOOO
00930000
00940000
0O95O00O

MT=45:l. <• THEREFORE WITHOUT AN'INITIAL SECTION MF--1 , MT~45.t. THE
PROGRAM CANNOT DETERMINE HOW TO PROPERLY OUTPUT MF«1, «T-451.

ÏF THE MATERIAL INITIALLY CONTAINS A REACTION INDEX IT WILL BE •
USED TO DEFINE THE MOD NUMBER FOR CORRESPONDING SECTIONS TN THE
HFU REACTION INDEX <I«E, IF A SECTION FROM THE ORIGINAL REACTION
INDEX HAS THE SAME MF/Ï-5T NUMBERS AS A SECTION IN THE NEW REACT ION 00<?60oOo
INDEX THE MOD NUMiBER FROM THE ORIGINAL REACTION INDEX WILJ.. BE USED0097000O
IN THE NEW REACTION INDEX). OTHERWISE THE MOD-NUMBER IN THE NEW 00980000
REACTION- INDEX WILL BE SET EQUAL TO ZERO/ 00990000

0100O00O
PROGRAM OPERATION , - . 01010000

• 01020000
THK ENTIRE ENHF/B TAPE IS FIRST READ AND A DICTIONARY ENTRY IS 010"300OO
CREATE» F(JR EACH SECTION OF THE TAPE. THE ENDF/J-i TAPE IS THEN 01040000
REWOUND AND READ A SECOND TIME-, DURING TH-IS SECOND PASS THE
DICTIONARY OF EACH !-5AT IS REPLACED. THIS VERSION OF DICTION
DOES NOT USE' SCRATCH FILES AND IS MORE EFFICIENT THAN EARLIER
VERSIONS OF DICTION,

INPUT CARDS

NONE

INPUT FILES

UNIT DESCRIPTION .̂

10 ORIGINAL TAPE OF ENPF/B DATA CBCD - 80 .CHARACTERS/RECORD)

01060000
01070000
01080OOO
010900OO
O11QOOOO
01110000
01120000
01130000
0114OOOO
01150000
.01160000
01170000
onaoooo



C

C
C
C
C
C
C

C
C
C

OUTPUT FILES

UNIT ICSCRIPTION

6 OUTPUT REPORT (BCD - 120 CHARACTERS/RECORD.'
1.1 KTNA!.. TAPE OF EKDF/B DATA '.BCD - 80 CHARACTERS/RECORrO

MACHINE C O D I N G *•>*»»*•**•

PAGE 0OO3
01:1.900Ow
O:!.200Ov" •

G122OOO'/
O123OOO'''
0124OO<,",
012SOOO-
01260000'
O127OO<»
01.23000'. ••

THERE SHOUL.D NOT BE ANY MACHINE DEPENDENT CDI' TMG IN THIG F1ROGRAiI. 0:1.2WX" •
0:13000Ov

MACHINE DEPENDENT CODING K-«s*«i*«« 0:l.3!.000< •



C

C

C

C

C

C
C

C

C

O

O

C

O

C

VERSION
VERSION

TELEPHONE

AUTHORS

COMPLOT
83-1 (FEBRUARY, :
83-2 (MAY, 2.983)

BY DERMOTT Ev CULLEH
NUCLEAR DATA SECTION
y. NTERNA TIONAL ATOM IC
VIENNA, AUSTRIA
23-60-17.1. S

PAGE OoO:l
COMOOO 3<.'
COMOOO-K.
COMOOOt.-.•

ENERGY AuENCY

COMOOO ?••
CÛMOOO>:)0
COHOOO9O
COMOOIOi-
fiOMOOlLO
COMOO12'•
COMOO il o<:
COMOOJ. 4 v

COMOO1

COMOO Ui
COMOOI?

THE COMMENTS BELOW SHOULD BE CONSIDERED THE LATEST DOCUMENTATION
ALJ.. RECENT IMPROVEMENTS. PLEASE READ ALL OF THESE COMMITNT-S BEFORE,
PARTICULARLY THE COMMENTS CONCERNING MACHINE ,OF-F1KMDENT CODING.

AT THE PRESENT TIME- WE ARE ATTEMPTING TO DEVELOP A S£T OF C0MPUTERC0MOO21O
INDKPENDEN'C PROGRAMS THAT CAN EASILY BE IMPLEMENTFJi ON ANY ONE C0M0O22O
OF A WIDE VARIETY OF COMPUTERS. IN ORDER TO ASSIST IN THXS PROJECTC0M0O23O
IT WOULD BE APPEiCIATEB IF YOU WOULD NOTIFY THF AUTHOR OP ANY
COMPILER DIAI3N0STICS, OPERATING PROEfLEMS OR SUGGESTIONS ON HOW TO
IMPIVCVE THIS PROGRAM* HOPEFULLY, IN THIS WAY FUTURE VERSIONS OF
THXS PROGRAM WILL. BE COMPLETELY COMPAr-IBLE FOR USE ON YOUR
COMPUTER.

PURP1OSE

CfJMPARE EKDF/B FORMATTED DATA FROM TWO SEPARATE INPUT TAPES.
REACTIONS ARK CONSIDERED TO BE COMPARABLE IF THEY HAVE TW. SAME
<ZA,MT), RESULTS ARE PRESENTED IN GRAPHICAL FORM*

IN THE FOLLOWING FOR SIMPLICITY THE" ENBI-VB TERMINOLOGY S-NDFZB
TAPE—WILL BE USED* IN FACT THE ACTUAL. MEDIUM MAY BE TAPF.,- CARDS.
DISK OR ANY OTHER MEDIUM,

COM0024O
COMOO2SO
COMOO 2 &(.•
00MOO?.TO
OOM00280
COMOO29O
C0MO030O
CÛM0031.C
COMOO32V
CÛM0033O
C0M0034L'
C0M003S0

PROGRAM IDENTIFICA TION

A3 DISTRIBUTED THE FIRST FRAME QF PLOTTED OUTPUT
THE PROGRAM NAME.; VERKION- AND INSTALLATION,
STORED AS I-JATA IN THE ARRAY VERSES NEAR THE
SUBROUTINE. SETH-T. XF YOU WISH TO CUSTOMIZE THL" OUTPUT TO .TDENTIFYCQM004Ï5O
YOUR INSVAL.LAT7.0hi CHANGE THE LAST

WILL. DOCLtMENT
THIB INFORMATION IS
BEGCNNING OF

CQM0O37O
C0M0038O
C0MOO39O
COMOO-^OO
COMOO-410
CQM00-42O

COMOOA4O

fWO LIMES OF THE ARRAY VERSES.

ENHFYB FORMAT

THIS PROGRAM ONLY USES THE EHDF/B BCD OR CARD IMAGE FORMAT'(AS
OPPOSED TO Tl-IE BINARY FORMAT) AND CAN HANDLE DATA IN ANY VERSION
OF THE ENOFYS FORMAT <I.E, , ENDF/B--I, 11,111, IV OR V FORMAT),

SOTH SETB OF I: VAL.CJATED DATA MUST BE' IN THE iLNî:!FZr:> FORMAT, (3NLY
SECTIONS OF FILE 2 (RESONANCE PARAME-VERS) AM?:» FILE 3 (TABULATED
CROSS SECTIONS) WILL BE READ AND ALL OTHER. SFi-CTiUWS WILL BF
SKIPPED, IN FILG 2 THE ONLY .IMPORTANT INFORMATION IS THE ENERCiY
1..TMITS OF THE RESOLVED AND UNRESOLVED RESONANCE REGION WHICl-I IS
L.OCATED IN THE SAMf=T FIELDS IN AL!.. VERSIONS OF THE ENDF/8 FORMAT.
SIMILARLY THK FORMAT OF FILE 3 IS THE SAME IN ALL. VERSIONS OF
ENDF/B. THEREFORE THIS PROGRAM CAN BE USED WITH DATA IN ANY Oi-

COMOO46O
CÛM00470
C0M00480
C0M0O490
COMOOSOo
C0M0051O
COM0052O
C0M00530
C0M00540
COMOOSC-iO
C0M00560
COMOOSV'')
COMOOSSC
COMOO59O
C0M00600
C0M00610



THE ENUF/B 1"ORJ-(AI .1I. E. ENBF/S-Ï, m, :v,> OR

CWOSS SECTAON INTERPOLATIOH

CROSS SECTIONS MUST 5£ IN EITHER HISTOGRAM (LE., IMTCRPOLAIION
LAW 1) OR LINEARLY IHTERt-1OLAEfLE <I.E. INTERPOLATTON LAW 2) FORM
IF THEY ARE NOT A WARNING MESSAGE WILL BE F1RINTRTi AWD EXECUTION
WILL BK TERMINAI EIU GEE INSTRUCTIONS BELOW ON HOW TO
DATA TO HISTOGRAM OR LINETARLY INTERPOLABLE F-OfW >

REACTION INDEX

PAGE 000"!
C0M0O620
COMOO63O
C0M0064O
COM00630
COMOO&6O
COMOO67O

THIS PROGRAM DOES NOT USE THE REACTION .INDEX WH-ICM IS BIUEN JN
SECTION MK-1Wl, MT-4SJ.. OF" EAC!-! EVALUATION.

SECTION SIZE

COMOO7OO
COMOCJfIO
CQM0O7V20
COMOO 730
COhOO 740
COMOO75O
COMOO760
COMOO77O
COMOO79O

Si-NCE THIS PROGRAM USES A LOGICAL PAGING SYSTEM THERE 13 MO LIMIT
(O THE NUMBIrR OF POINTS IN ANY SECTION, E-G»> THE TOTAL CROSS
SECTION MAY BE REPRESENTED BY 200,000 DATA POINTS,

WHICH REACTIONS WILL BE PLOTTED

THOSE REACTIONS WITH THE SAME 'CZA, MT> WILJL S£ COMPARED, BUT
ONLY THOSE REACTIONS WHICH DIFFER BY A USER SPECIFIED ALLOWAELi=:
DIFFERENCE WCLL BE PLOTTETu IN ORDER' TO FORCE ALL. COMPARABLE

COMOO82O
C0M00B30
C0M0O840
C0M0OS3S0

C0M00870
REACTIONS TO BE PLOTTED THE USER NEED
DIFFERENCE OF ZERO,

ONLY SPECIFY AN ALLOWAPLiT.

PLOT FORMATS

YHE TWO CROSS SECTIONS ARE
CROSS SEC-(ION) AND A CROSS
<THE SECOND' CROSS SECTION),
SER.ÏES (JF PLOTS* EACH PLOT

CONSIDERED TO BE A STANDARD CfHE FIRST
SECTION TO 61E CQMPAREZi VD THE
THE OUTPUT F-ROM- THIS PROGRAM IS fis

CQMOOS9O
COMOO9QO
COMOO91O
C0M0092O
COMOU93O

COMOoVSO
WILL CONTAIN THE STANDARD CROSS 3ECTI0N00M0O96O

AND IN ADDITION THE USER MAY SPECIFY THAT EACH.PLOT ALSO CONTAIN
THE SECOND CROSS SECTION AND/OR THE RATIO OF THE SECCWD CROSS
SECTION TO THE FIRST CROSS SECTION»

THE USER MAY SELECT ONE OF THE FOLLOWING
NUMBER PRECEDING TME OPTION IS THE VALUE
THAT THE USER SHOULD SPECIFY AS INPUT ON

FIVE PLOT FORMATS
OF THE PLO)- PSODK
THE FIRST CARD)*

< THE

THE STANDARD CROSS SECTION- <I*E. FIRST EVALUATION) AND THE
RATIO OF THE SECOND EVALUATION TQ THE FIRST EVALUATION. THE
DATA WILL BE PRESENETEB AS TWO SUB-PLOTS PER PLOT WIT-H THE
STANDARD CROSS SECTION IN THE UPPER !-!ALF OF THE PLOT AiMD THE
RATIO IN THE LOWER HALF QF THE PLOT,

THE STANDARD CROSS SECTION <I»E.
SECOND EVALUATION. .THE DATA WILL
PER PLOT WITH THE; STANDARD CROSS
OF THK PLOT AND THE SECOND CROSS
THE PLOT»

THE- STANDARD CROSS SECTION <I»E»
SECOND EVALUATION. THE DATA WILL
COKTAXNING BOTH THE STANDARD AND

FIRST EVALUATION) AND THE

CQM00970
C0M0O98O
C0M0O99O
COMOlOOO
COMOlOlO

SI:1.£C.TGRCOMO 102O
COMOl030
COMO1O4O
COMO1050
COMO1060
COMO1070
COMOlOBO
COMOI09O
COMOIlOO
COMOlIlO

BE PRESENTED AS TWO SUe-PLOTSCOMO.1120
SECTION
SECTION

ON
IN

THE UPPK-R
THE LOWER

HALI-
HALf-" OF

FIRST EVALUATION) AND THE
BE PRESENTED AS ONE PLOT
SECOND CROSS SECTION.- . THE

STANDARD SECTION WILL BE PRESENTED AS A SOLID LIME AMD

COMOl13O
COMO114O
COMOIlSO
COMOl160
COMOl :l 7<>
COMO 1.1 SO
COMOl190
CI.5M0J.20O



C
C
C
C
C
C
C
C
C
C
C
.-••
C
C
C
C

• c

C
C
C
C

C
C
C
C
C
C
C
C
C
c
C
C
C
C
C

C
C
C
C
C
C
C

C
C
C
C

,C
C
C
C
C
C
C
C
C

THE CRÛS:?; SECTION WILL, SE
PAGE 000.1

T.SE'riT'-'.V.1 AS A OASMED LINE- COMO 1.2IO
COMO122O

THE STANDARD CROSS SECTION, SECOl-SD CROSS SECTION AND PAVIO OF COMO.1.2^'
1'riE SECOND CROSS SECTION TO THE SECOND CROSS SECTION: THE DATACOMOl2-^ •
WXLL &E PRESENTED AS THREE SUB-PLOTS PER PLOT UUT!! r.HE C0M0L25o
STANDARD CROSS SECTION IN THE UPPER THIRD OF THE PLOT. VHE COMO12o'•
SECOND CROBS SECTION T.N THE MIDDLE THIRD AND THE RAVIO OF THP. CX)KO 1.1 r :
TWO IN THE LOWER THIRD OF THE PLÛT, COHO123'

<4> THE STANDARD CROSS SECTION, SECOND CROSS SECTION AND R1AT-IO OF COhO '.3O* •
THE SECOND CROSS SECTION TQ THE SECOND CROSS SECTION, T-Hf DATACOMO 1.5:1 >
WILL OE PRESENTED AS TWO SUB-PLOTS PER PL(T)- WITH THE STANDARD COMO f.S::.<:
AND SECOND CROSS SECTION ON THE SAME SUB-PLfJT IN n-iE UPPER COMOl.SoO
TWO THIRDS OF THE PLOT AND THE RATIO OF TME TWO TM THE LOWER
THIRD 01" THE PLOT, THE STANDARD CROSS SECTIOM WILL BE
PRESENTED AS A SOLID LINE AND THE SECOND CROSS SECTION WILL BECQM013foO
PRESENTED AS A DASHED LINE. CQMO137O

COMOl38o
ADDITIONAL PLOT FEATURES COMGJ...59O

IN ADDITION TO THE CROSS SECTIONS OR RATIO THE FOLLOWING
INFORMATCONS WILL BE INCLUDED ON EACH PLOT*

(1> AN IDENTIFICATION FOR EACH SET OF CROSS SECTIONS (VP TO 30
CHARACTERS FOR EACH SET)

THE MAXIMUM
VHE.TWO CROS

NEGATIVE AND
;S SECTIONS.

POSITIVE PER-CENT DIFFERENCE

ARROWS INDICATING THE ENERGY AT MHICH
(MINIMUM AND MAXIMUM RATIO) OCCUR,

THE MAXIMUM DIFFERENCES

THE ENERLvY LIMITS OF THE RESOLVED AND L'NRESOLV/SJD RESONANCE
REGION CIF THEY FALL WtTHIN THE ENERGY L.r.MITS OF THE PLOT>.

RATIO DATA

COMOl-ViO
COMO1420
C0M01430
COMOl^4O
COMO145w
CQMO1460
COMOi4?O
COMO14SO
COMO:I49O
CCJMO 13Ov;
COMOl SK;
•C0M0152O
COMO153O
CDMOlS-iO
COMO1S5O
COMO1560
COMO157O
COMOtSBO
COMO159-;•
COMO16OO
COMOl610
COMO1620

VF RATIO OUTPUT IS REQUESTED THE RATIO WILL PE DEFTNEn AT EACH
ENER(SY THAT APPEARS IN EITHER EVALUATION, SETWEtEN THESE ENERGIES
THE RATIO WILL BE PLOTTED ASSUMING LINEAR DEPENDENCE 9ETWEiEN
TABULATED VALUES-. FOR HISTOGRAM OR LINEARLY INTERPOL ABLE CROSS
SECTIONS THIS REPRESENTATION WILL POINT OUV ALL EXTREMA OF THE

BUT NOT NECESSARILY THE ENERGY DEPENr1ENCE BETWEEN TABUL.ATEPCOM01<b3o
COMO164O
COMO 1.650

IF THE EVALUATE]-J DATA TS NOT IN EITHER HISTOCFfAM OR L 1'NRARt.Y
TNTkRPGLABLE FORM THE RATIO MAY NOT EVEN FTHH At..».. EXTREMA, FOR
EXAMPLE, IF ONE EVALUATION IS LINEARLY INrEKPOLAM.E AWD THE
OTHER NON-LINEAR, 3UT BOTH AGREE AT ALL TABULATED ENEMIES THE
RATIO WILL APPEAR TG BE EQUAL .TO UNITY AT1 ALL ENERGIES* BUT IN

VALUES,

FACT THE CROSS SECTION BETWEEN TABULAfED ENERGIES MAY BE QUITE
DIFFERENT USINK LINEAR VS. NON-LINEAR INTERPOLATION. FOR THIS
REASON ONLY LINEARLY INTERPOLABLE OR-HZSTOGRAM DATA IS ALLOWED
AS INPUT TO THIS PROGRAM.

LINEAR INTERPOLABLE

ALL CROSS SECTIONS MAY BE CONVERTED TO LINEARLY INTeRPOLAW-K FORM
BE USING PROGRAM LINEAR (UCRL-50400* VOL. J7.< PART A ) .

CQMO1660
COMOl6?0
COMO1680
COMOl 69 (..•
CDM01700
COMOl71O
COMO17_O
COMO1730
COMO1740
COMO1750
COMO1760
COMO 1771O
COMOl78O
COMO1790



HISTOGRAM

ALL LINEARLY INTERPOLABLK CROSS SECTION MAY B*-.
HISTOGRAM <X,E, HULTI GROUP1) FORM SY USING F1RCKrRAM
UCRLSOAOO, VOL. • 1.7, PART D ) .

INPUT UNITS

TO

UNIT' DESCRIPTION

5 INPUT CARD
IO FMRST ENDF/D FORMATTED EVALUATION <STANDARD)
1.1 SECOND ENDF/B FORMATTED EVALUATION,

OUTPUT UNITS

UNIT DESCRIPTION

6 OUTPUT REPORT

SCRATCH UNITS

UNIT DESCRIPTION

12
13
14

SCRATCH
SCRATCH
SCRATCH

UNIT
UNIT
UNIT

FOR FIRST EVALUATION
FOR SECOND EVALUATION
FOR RATIO (ONLr USED IF R1ATX OS REQUESTED )

INPUT CARDS

CARD COLUMNS FORMAT DESCRIPTION

X-X X
12—^''^

Hi
IU.

•: O=MAT,

RATTO
CP1QSS

ER CROSS

SH-TC f I ON.

E 0004
C0MO19OO
COMO18IO
COMO1B20
COMOi. 830
CDMO:i.84O

COMOlBaO
COMOIS70
COMO18

COMOl 1^OO
COMO1910
COMO192O

COM.0194O
COMO19S0
COMO I960
COMO1970
COMO 1.990
QOMO:t.99u
COMOSOOO
COMO2O1O
COMO2020
COMO2O3O
C0MO204O

23-- 33 ElJ. . 4

C0M02O60
C0M02O ?0
COMO2O8O
C0M02O90
C0M0210O
C0M02110
COMO212O
C0M02130
C0M0214O
C0M02150
C0M02160
COMO21?O

SI. BO
C0M02190
COM02200
C0M02210
COMO222O
C0Î102230
CQMO2240
C0M022S0

34-44

45-55

1-30
1--30

El 1

El 1 , 4

A3O
A30

RETRIEVAL MODE
OUTF1UT MODE
--' O - CROSS SECTION OVER
- 1 - CROSS SECTION OVER
•" 2 - TVJO CROSS SECTIONS
••--- 3 - CROSS SECTION

RATIO.
-• 4 - TWO CROSS SECTIONS ON SAKE PLOT OVER

RATIO.
ALLOWABLE FRACTIOMAL UTJ=TEP-ENCC-USEn WHEN
PLOTTING RATIOS. ANY REACTION WHERE THE
TWQ EVALUATIONS DIFFER BY MORE THAN THE
ALLOWABLE DIFFERENCE UI!.).. BE PLOTTK.P. IF
ZERO IS IHPUT THE STANDARD ALLOWABLE
DIFFERENCE OF 0.0OS <O>S PER-CENT) UILl.. BE COMO227';'
USED. C0M0228O
X DIMENSION OF PLOT <XF 7ERO IS INPUT C0M0229O
F-ROGRAM WILL USE STANDARD OPTION» CURRENTLYCÛMO23OO
13•50 >• . C0M02310
Y DIMENSION OF PLOT * IF ZERO XS INPUT C0M023.2O
PROGRAM WILL USE STANDARD OPTION, CURRENTI. Y C0MO233O
10.24>. COMO234O
IDENTIFICATION FOR UPPER EVALUATIONS COMO:-235O
IDENTIFICATION FOR LOWER EVALUATIONS COMO?.36<>
< IDENTIFICATIONS .SHOULD PfT. !.EFT ADJUSTîiH COMO^.ÎVO
TO START IN COLUMN 1). C0M02330



:'A)JE OC"..

1 . - 1 . J.
1 Z—',?.'?. in

C
C
C
C
C
C

C
C
C
C
C
C

• c

C
C
C

C
C

C
C
C
C

C
C

LOWER MAT OR Z H LIMIT
UPPKR MAT OR ZA LIMIT
UP TC 100 MAT OR ZA RANGES ARE AL
THE LIST IS TERMINATED BY A PLANK CARD.
IF Tl-IE UPPER LIMIT IS LESS "("HAh* Tf-MrT LOWER
LIMIT IT WILL BE SET E W A L TO VHE
!..IMIT. IF THE FIRST
ALL. DATA WILL BK

CARD IS BLANK

EXAMPLE .INPUT"

TT

RETRIEVE MATS 'J.023, 1036 AND 1065 THROUGH ZO?:?-
DATA AS FROM ENDF/B-V AND ENDF/B-IV. PLOT THE P
THE ENKF/B-IV DATA AND THE RATIO (MODE 3) USINO
THE STANUARB OR DENOMINATOR OF THE RATIO <5ÏMŒ
AS THE FIRST OF TME TWO DATA SET), OHLY PLCO- THQS"=:
WHICH DIFFER AT ONE OR MORE ENERGIES BY 1 PEP-CENT
(NOTE, 1 PER-OENT •« 0.01. AS A FRACTION) » MAKE THE
THE PLOT 20 BY 10 <X BY Y) INCHES*
TItE FOLLOWING SEVEN INPUT CARDS ARE REQUIREH »

XDHXTTFY THE
DF/B-V DATA,

lft SI-1ECJFTED
REACTIQMS
OR MORE

OF

3 0 0.01.
ENDF/B-V DATA (STANDARD)
ENUF/B-IV DATA

20» O 10,0

1056 -
1065 1072

(P-LANK CARD TERMINATES REQUEST LIST)

MACHINE DKPENDKNT CODING ******

CHARACTER (-'LOTTING

C
C
C
C
C
C
C
C '
C
C
C

THE ONLY MACHINE DEPENDENT PORTION OF THE GRAPHICS INTERFACE JS
.!.NVOLVEIi WITH PLOTTING STRINGS OF CHARACTERS. AL!.. C)HARACTERS ARE
STORED IN THIS PROGRAM FOUR PER WORD» ALL PLOTTING OF CHARACTIL-R
STRINGS XS PERFORMED WITH SUBROUTINE SYMfL-I, WKTCJ-! ASSUMES POUR
CHARACTERS PER WORD AND PASSES THE CHARACTER STRINGS ON TO THE
NORMAL CALCOMP-I. IKE CHARACTER PLOTTING SUBROUTINE SYMWOL. FOR USE
ON COMPUTERS WITH MORE THAN FOUR CHARACTERS "='S."R WORD SUBROUTINE
SYMBL4 CONTAINS CODING TO PLOT ONE WORD OF CHARACTSTRS AT A TIME,
ADVANCING IN THE X OR Y DIRECTION (AS APPROPRIATE) BETWEEN WORDS,
BY ACTIVATING THIS COPTNG THIS PROGRAM MAY BE USEI' ON MACMINfS
WITH MORE THAN FOUR CHARACTERS PER WORD,

MACHINE
PLOTTER

DEPENDENT
INTERFACE

CODING

C
C
.C
C
C
•-/
C
C
C
C

THIS PROGRAM USES A CALCOMP-LIKE PLOTTER INTERFACE CONSISTING OF
ONLY FOUR SUBROUTINES WHICH ARE DEFINED AS FOLLOWS -> >

COMO2 •

COMOJ-

C0M024VO
C0M0248O
COMO24VO

COMO252O

C0M02S4O

OOM02570
C0M025li)<)
C0M02K90
C0M02600
C0M02610
C0M02620
COMO2A3O
COMO264O
COMO26SO

COMO267O
C0W02Ô80
C0M02&90
C0M0270O
C0M02 71O
CQMO272O
COMO..' 73O
C0M02740
C0M02 75O

COMO2 ?70
CGMO 2 73O
COMO2?9O

COMO2S1O
C0M0232O
COMO283O
C0MO284O

COMO286O

COMO2«J3O

PLOTS < BUF,NBUF,NTAPE)

PLOT<X..Y,IPEN)

INITIALIZE PLOTTER * WrTFINF. BUFFL=TR FOR COMO29OO
PLOTTER (BUF),- SIZE OF BUFFER IN WtIRDS COMO2V1O
CNBUF) AND UNIT NUMBER OF PLOTTING TAPECOMO292O
(NTAPE). THIS ROUTINE TS ONLY CALLED COMO293C
CALLED ONCE WITH PLOTS'BUF,XOOO.3O). COMO294O
MOVE PEN FROM CURRÇNT ^QSITXON TO THC C0M02V5O
COORDINATES <X»Y> OR TEPMINATE Pl. Cl TINGC0M029A0
DEPENDING ON THE VALUE OF LPEN,. COMO297O



Ir: 000ft

:3YMB0L < X > Y, H, BCD, A, NBCD ;

HUMBER ( X , Y, l-l, Z, A > WZ J

2 •- MOVE 'AND CR' AW LINE ( T.>EAM ON)
3 - MOVE ONLY >'. PIVAM OFF)

••- -3 - ADVANCE TO NEXT FRAME
-.=. 9 9 9 - TERMINATE PLOTTWG
PLOT CHARACTERS STARTING AT THE
COORDINATES (X,Y) AND MOVING AT AN
ANGLE <A) WITH RESPECl" TO THE POSITIVE
X AXIS (IN THIS CODE A- 0<0 OR 90*0>,
THE CHARACTERS ARE STORED IN (BCHO AND
<NBCD) DEFINES ^HE NUMBER OF
TO PLOT. EACH CHARACVER WILL
HEIGHT,
PLOT A FLOAfI1MG POINT NUMBER
AT THE COORDINATES (X,Y) AND
AN ANGLE (A) WITH RESPECT TO
POSITIVE X AXIS <IN THIS
9 0 * 0 ) * THE NUMBER I Ï Ï VZJ

00M0299O
COMOoOOO
C0M03010
C0M03020
0OMO3O3O
COMO3O4O
C0M0130SO
C0M03O60

CHARACTERSC0M03070
BE <H:> Ui

STARTIiMG
MOVING AT
TH!.-:

CODE A-O.O OR
AND (NZ) I S

THE NUHBER OF DECIMAL DIGITS TO PLOT
AFTER THE DECIMAL. POINT ( O-END NUMDIIR
WITH DECIMAL POINT; -I«WRITE N(JMBER AS
AN INTEGER WITH NO FOLLOWING DECIMAL
POINT)* EPiCH CHARACTER WILL .Wi' (H) IN
HEIGHT»

IN ADDITION THE PLOTTER INTERFACE USING T\-<E FOLLOWING CONVENTIONS

PLOTTING AREA

I1HE DEFAULT PLOTTING AREA ASSUMED BY THIS PROGRAM IS A RECTANGLE
i.3*5O BY 10 »24 INCHES AND IS COMPOSED A SET OF 135O BY :ICC:'4
RASTER POINTS (RASTER POINT SPACING IS 0,01 INCHES IN X-QR Y)."
IHIS PLOTTING AREA If-. DEFINED BY THE ARRAY 'XYCTGE) .IN WLOCN DACA
(THE LOWER AND UPPER X LIMITS FOLLOWED BY THF. LOWER AND UPPER Y
LIMITS ARE (31 VEN). THE RASTER POINT SPACING VS GIVEN BY TMfi" ARRAY
(RASTER) IN BLOCK DATA (THE RASTER- POINT SPACING IS" GIVEN FOR THE
x rtN.fi Y DIRECTIONS), Th)E. PLOTTING AREA MAY BE RE-DEFINED JKY THE
USER BY USING INPUT" CARDS,. BUT THE RASTER SPACING WILJ.. STILL
REMAIN THE RAMK (E,05, IF THE USER DEFINES A 20,0 BY 10*0 PLOT THE
PLOTTING ARKA WILL LOGICALLY SE COMPOSED BY 2OOO BY ?.000 RASTER
POINTS),

CHARACTER SIZE

IHE RATIO CJt- WIDTH TO HETGHT QF CHARACTERS OR NUMBERS IS ASSUMKTi
TO BE A/7, ALL CHARACTERS WILL BE 14 RASTER POINTS HIGH AND A2
RASTER POINTS WIDE OR ? RASTER POINTS HIGH AND 6 RASTER POINTS
WIDE. THE HEIGHT AHD WIDTH OF CHARACTERS ARE DEFINE):! 1."N UNITS OF
RASTER SPACING» IN &-LOCK DATA BY THE ARRAYS '!HEIGHT) ANII (WIDTH)

***** PLGTTR1R INTERFACE

cohosioo
COMOSl10
C0M03120
C0M03130
CfTrKm 40
COMOS1I SO
COMOS11.60
COMO317O
C0M031B0
C0M03.190
C0M03200
C0M03210
. COMO322O
COMO323O
C0M03240
C0M03250
C0M03260
0OMO327O
C0M032«0
C0M0329O
C0M033OO
COMO331O
C0M03320
C0M03330
C0M03340
COMOSoSO
C0M033&0
C0M03370
C0M03380
C0M03390
C0M03-400
COMO341O
COM03420
COM03430
C0M03440
COM034!=ro
C0M03460



'•;GE OOO"1

CONOO'.; :,<'•

C
C

C
C
C
C
C
C
C

c
C
C
C
C
C

C
r
C

C
C
r

C

C
C

C
C
C
C
C
C
C
C
C
C
C

C
C
C
C
C

PROGRAM CONVERT
UERSION
VERSION
VERSION
VERSION
VERSION
VERSION-

WRITTEN

75-1
78--1
BO-I
80-2
82» 1
83-1

(APRIL 19
C JANUARY
(AUGUST 1
(DECEMBER
(. JANLlARY
( ..JANUARY

BY DEBlMOTT E,

75 >
•!.?7S>

980) TBM
1930)

'L 9Bf )
1983)

CULLEN
NUCLEAR DATA SECTION-
INTERNATIONf-SL ATOMIC ENERGY AGENCY
P<0, BOX 200
VIENNA, AiJSTRIA
23--60-3 718

CGNOO''>:<•"•

CCNOOO1?*.
CQNOOlO'••
CONOOtLO
CONOOl 2'.'
CÛN00130
CONOOI40

AUTHORS MESSAGE

TKE COMMENTS BELOW 31-!0'JLD BE CONSISEKED THE LATEST DOOUMENATION
FOR THIS PROGRAM IHCLlJHIiMQ ALL RECENT IMPROVEMENTS, PLEASE READ
ALL 01- THESE COMMENTS BEFORE XMPLEMSNT-ATION.: PARTICULAR!..y THE
COMMENTS CONCERNING MACHINE DEPENDENT CODING,

CONO01.6i '
1""ELEPHON)V. 23~-60--3 718 CONOOl 7')

CONOO loO
CONOO .1.90
CONOO2OO
CON0O21O
CON00220
C0N00230
C0N0024O
C0NO0:?S0

AT THE PRESENT ITME WE ARE ATTEMPTING TO DEVELOP A SET OF C0MPUTERC0NOO26O
INDEI-'ENDENT PROGRAMS THAT CAN EASILY BE IMF-LFMENT-D ON ANY ONE C0N0O2 70
OF A WIDE VARIETY OF COMPUTERS. IN ORDER TO ASSIST IN THIS PROJECTCONOOSfcO
IT UCULiTi BE APPGTCIATFTn IF YOU WOULD NOTIPV THE AUTHOR OF" ANY CQNOO29'.'
COMPILER DIAt)NOSTICS7 OPERATING PROBLEMS OP 9UtSGfTSTIONS ON HOW TO COHOO3C-.:-
IMPROVE THIS PROGRAM, IN. PARTICULAR IF YOUR FORTRAN COMPILER", HR C0N0031O
COMPUTER HAS A SET OF REQU-T.REMENTS THAT APE DIFFERENT FROM THOSE C0N00.'S20
OF CnCc CRAY OR IBM PLEASE NOTIFY THE AUTHOFr AND THIS PROGRM WILL. CQNOOoZo
BE MODIFIED TO CONSIDER YOUR COMPUTER SEPARATELY- HOWEVER, .1TN C0N0O.340
ORDER TO PREVt=TNT A PROLIFERATION OF CODING IT IS IMPERATIVE THAT 00N0O.V50
TAJ IDENTIFY EXACTLY HOW YOUR FORTRAN COMPILER OR COMPUTER DIFFERSCON00360
FROM THOSE ALREADY CONSIDERED BY THIS PROGRAM; HOPEFULLY,IN THIS
WAY FUTURE VERSIONS OF THHi PROGRAM WILL BE COMPLETELY COMPATIBLE
FOR USE' ON YOUR COMPUTER*

PURF-OSE '

THIS PROGRAM XS DESIGNED TQ AUTOMATICALLY CONVER
FOR USE ON ANY ONE OF' A VARIETY QF COMPUTERS>

FORTRAN CODING CONVENTIONS

ALi.. FORTRAN STATEMENTS THAT ARE
BE USEIi ON ONE TYPi=: GF COMPUTER
A COMMENT CARD THAT SAYS

INDICATING
INDICATING

C;*-**-** CDC-7A00
CRAY- 1 *•***«»
E X P O R T •*«*«•«••*

CON00380
CONOO39O
CONOO 'K>0
C0N00410
C0N00420

F OR TRAN I-''ROGRAMSCONOO43O
C0N0O440
C0N00450
C0N0046O
C0N0047 0

COMPUTER DEPENPi=TNT AND SHOULD 0NLYC0N00480
SHOULD BE F1RECEDKTI AND FOLLOWED BYC0N00490

CONOOSOO
CONOOSio
CQNOOS2O
C0N00S30

CARDS
CARDS

ONLY
ONLY

FOR
FDR

USE
USE

ON
ON

CDC--7 AOO
CRAY-I

INDICATING STANDARD FORTRAN

IN MOST CASES FORTRAN STATEMENTS WILL BE PRESENT FOR ALL. THREE
POSSIBILITIES, CJNE WILL SE ACTIVE AND THE GTHI=TR TWO WILL APPEAR
AS COMMENT CARDS, THIS PROGRAM UILi.. ALLOW THE USER VO CONVERT
PROGRAMS BACK AND FORTH .BETUEEN ANY OF THESE MACHINES (INSTEAD
OF" DOING THE CHANGES BY !-!ANIO* FOR EXAMLPES OF HOW THIS CONVi=TNTIONCONOOoOO
IS USEIT" SEE rHfc LISTING GF THIS PROGRAM AND THE COMMENTS BELOW CONOOAlO

C0N00540
C0N00550
C0N00560
C0N00S70
COHOOSBO
C0N00S9O.



ON MACHINE DEPENDENT CODXN(S.

PER A T I NG INSTRUC T IONS

PAGE 0001?
C0N00420
CONOO&3O

C0N00A5O
THE USER INPUTS A SINGLE WORD, LEFT ADJUSTED,
THE SINGLE INPUT CARD,. THIS SINGLE INPUT CARD
THE FOLLOWING TS-IREE WORDS.
CÛC-76OO
CRAY-I
EXPORT

PROGRAM OPERATION

IN COLUMNS 1-8 OF
MAY CONTAIN ONE Of-"

CONOO630
CON0O«J9O
C0N00700
C0N00710
C0N0072O
COMOOVoO

. • CONOOMO
THi-: PROGRAM WXI..L. THEN SEARCH FOR COMMENT CARDS VHAT START WITH C-*«C0M00750
IN COLUCiNCS 1-3 FOLLOWED BY ANY ONE OF THE THRE-X KEYMOP.DS <CDC-7A00C0NO«>76o
CRAY-I OR EXPORT) . T.F THE KEYWORD IS THE SAME AS THE ONE INPUT SY C0N00770
THE USER ALL CARDS UP TO THE NEXT CARD WITH C** IN COLUMNS 1-3 CONOO780
FOLLOWED BY THE SAME KEYWORD WILL BE SET ACTIVE PY SETTING COLUMN CONOOWO
1 TO BLANK. IF THE KEYWORDS DIFFERS FROM THAT INPLlT BY THE USER C0N0080O
ALL CARDS UP TO THE K1EXT CARD WITH C** IN COLUMN'S 1-3 FOLLOWED DY CON0O810
VHE SAME KEYWORD WIi-L SE SET INACTIVE BY. SETTING COLUMN 1 TO C. C0N00820
KEYWORDS MAY NOT BE NESTED <I,E., THIS PROGRAM WILL ONLY OPERATE CON00830
PROPERLY Ii- KEYWORDS APPEAR IN PAIRS. ONCE A CARD IS FOUND THAT C0N00840
CONTAINS A KEYWORD, THE NEXT CARD THAT CONTAINS A KEYWORD MUST " C0N008S0
CONTAIN THIr". SAME KEYWORD) . C0NOO86O

CON00870
PROGRAM CARD CONOOQaO

C0N00890
CON00900
C0N00910
OON00920

THLS PROGRAM WII..L. ASSUME THAT THE FORTRAN PROGRAM STAR-I-S WITH A
PROGRAM CAW) AN» POSSIBLE CONTINUATIONS OF THE PROGRAM CARD. FOR
USE ON CDC OR CRAY COMPUTERS THIS PROGRAM WILL. AUTOMATICALLY
ACTIVATE THE PROGRAM CARD AND CONTINUATION CARDS, FOR USE ON 0THERCQN00930
COMPUTERS THIS PROGRAM WILL AUTOMATICALLY DE-ACT-JiVATE THE P1ROGRAM C0N0O940
CARD AND CONTINUATION CARDS* THIS CONVENTIONS HAS BEPi-N INTRODUCED
BECAUSE" SOME CDC COMPILERS CONSIDER IT AN ERROR T.F THE FIRST
CARD IS HOT A PROGRAM CARD. F1RECEEDING COMMENT. CARDS ARE NOT
ALLOWED, THEREFORE THE NORvMAL CONVENTION, DESCRIBED ABOVE,- OF
USING PRECEDING AND FOLLOWING COMMENT CARDS=. CANN(DT BE USED AT

BEGINNING QF THE PROGRAM.

COMMENT CARDS

COMMENT CARDS MAY APPEAR' ON CARDS BETWEEN PAIRS OF KEYWORD CARDS
ONLY IF THE COMMENT CARDS CONTAINS C IN COLUMS 1~6< ANY

ANYTHING ELSE IN
SETTING COLUMN 1
AND/QR EXECUTION,

COLUMNS 1.-6 MAY BE
BLAKK AND CAN LEAD

CARD THAT CONTAINS
BY THIS F1R(JGRAM BY
DURING COMPILATION

INPUT FILES

UNIT DESCRIPTION

5 INPUT CARD (BCD - 30 CHARACTERS/RECORD)
IO ORIGINAL PROf7RAM .OCD - SO CHARACTERS/RECORD;.

OUTPUT FILES

UNIT DESCRIPTION

ACTIVATED
TO ERRORS

C0N009S0
CONOO<?6«
CON00970
CONOO98O
C0N00990
CONOlOOO
CONOlOlO
CONO1020
CONOl030
CONOl04O
CONOlOSO
OQNQ :l 0*0
CONO1070
CONO1080 .
CONO109O
CONOIlOO
CONOlIlO
CONOl120
CONO113O
CONOl14O
CONOIlSO
CONOl160
CONOI170
CONO11SO
CONOl19O
C0N01200



C
C

C
C

6 OUTPUT REPORT (BCD - 120 C
11 RE-FORMA 1"TITJi PROGRAM (BCD - 30 CHARACTERS/RECORD •

INPUT CARDS

A SINGLE. XNPUT CARD IS READ<

COLUMNS FORMAT DESCRIPTION.

:!.-
C
C
C
C

C

C
C
C
i'*

C
C
C

KEYWORD, LEFT ADJUSTEIi Ï0 START IW COLUHN
THE KEYWORD MAY BE ONE OF THK FOLL.QWIHG 7'!"
WORDS•
CBC-7600
CRAY--1
EXPORT

OR

MACHINE DEPENDENT CODIMG •*•*•*•**•*•*

TH£ ONLY
WITH HOW

MACHIW. DEPENDENT CODING
AN END QF FILE IN SENSED

IN
IN

THIS 1"1ROGRAM 155 ASSOCIATED
FORTRAN ON PTFFERtThIT

i!: 000'?
COHO121

CONOl24O
CONO125'..'
CCNO126O
C0N012"'0
CGNOI:::BC
CONO 129<"

2A4 KEYWORD, LEFT ADJUSTEIi Ï0 START IN COLUMN .1 » C0N013O0
=E CONO I1:? IO

CONO1320
CONO133O
CONOi 3"4O
CONO1350
CON01360
C0H01.37O
CONO138O
CONO1390
CONO14OO

COMPUTERS, AS DISTRIBUTED THIS PROGRAM CQiMTAINK TH? 1.'P̂  '.7DWVeNTIONCONOl 410
OF ,END= PIRECTLY IN THE READ STATEMENT, AS WE'LL AS THE CONVENTIONCONO142O
USED ON THE LIVERMORE CDC-7600"AND CRAY-I, FOR USE WITH ANY DTHCR C0N0143O
COMF1UTFR MERELY REPLACE THE READS AND TESTS FOR ENP Of-" TILE AT
THE TWO INDCCATED POINTS IN THE PROGRAM,

> • » » * * MACHINE DEPENDENT CODING •*•*•**•«•**

CONOl440
CONOl'450
CONO.1.460
CONO14VO


