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I U CR WORLD LIST OF CRYSTALLOGRAPHIC COMPUTER PROGRAMS

FIRST EDITION
SEPTEMBER 1s 1962

INTERNATIONAL UNION OF CkYSTALLOGRAPHY
COMMISSION ON CRYSTALLOGRAPHIC COMPUTING

GENERAL DESCRIPTION

1 THE FORM OF LISTING OF CRYSTALLOGRAPHIC COMPUTER PROGRAMS WILL BE THAT
USED PREVIOUSLY BY THE CRYSTALLOGRAPHIC COMPUTING COMMITTEE OF THE AMERICAN
CRYSTALLOGRAPHIC ASSOCIATIONe FOR EASE IN ASSEMBLY AND REVISION A FORMAT
BASED ON IBM PUNCHED CARDS IS USED.

2« NORMALLYs EACH PROGRAM LISTED SHOULD BE A DISCRETE ENTITY CAPABLE OF
BEING RUN BY ITSELF (ALTHOUGH IT MAY OR MAY NOT NORMALLY BE USED IN CONJUNCTION
WITH ONE OR MORE OTHER PROGRAMS)s HOWEVERs A PACKAGE OF MINOR PROGRAMS OR
ROUTINES EACH OF WHICH HAS LITTLE IMPORTANCE OUTSIDE THE PACKAGE SHOULD PREFER=-
ABLY BE LISTED AS A SINGLE ENTRY.,

3. A PROGRAM SHOULD NOT BE LISTED UNLESS IT HAS RUN SUCCESSFULLYs ALTHOUGH
IT NEED NOT BE DEBUGGED IN ALL RESPECTS. PREFERENCE FOR LISTING IS FOR PROGRAMS
WHICH HAVE SOME PROMISE OF BEING USEFUL TO OTHERS AND FOR WHICH SUITABLE WRITE~-
UPS AREs OR WILL PROBABLY BECOMEs AVAILABLE.

4. EACH PROGRAM IS TO BE REPRESENTED BY AN ENTRY CONSISTING OF -~

Ae A TITLE COMPRISING A SINGLE IBM CARD (80 COLUMNS) CONTAINING THE
ESSENTIAL INFORMATION PERTAINING TO THE PROGRAM IN A VERY COMPRESSED FORMs AND

Be AN (OPTIONAL) ABSTRACT OF NOT MORE THAN ABOUT 50 WORDSs WRITTEN
BY THE AUTHOR(S) OF THE PROGKAMs ON ADDITIONAL IBM CARDS. THIS SHOULD GIVE
WHATEVER CAN BE BRIEFLY STATED REGARDING TYPE OF APPLICATIONs GENERALITYS
VERSATILITYs SPEEDs STORAGE REQUIREMENTSs AND ACCURACYs REFERENCES TO OTHER
PROGRAMS THAT CAN BE USED IN CONJUNCTION WITH IT ARE VALUABLE.

5¢ THE I U CR WORLD LIST OF COMPUTER PROGRAMS WILL CONSIST PRIMARILY
OF THE TITLE AND ABSTRACT CARDS ARRANGED ACCORDING TO MACHINE TYPE AND FUNCTION

6e¢ TO ASSIST IN THE USE OF THE PROGRAM LISTs A LISTING OF ABBREVIATIONS
AND AN AUTHOR INDEX WILL BE MADE AVAILABLE FROM PUNCHED CARD LISTINGSe THE
EXTREME DEGREE OF COMPRESSION REQUIRED ON THE TITLE CARD MAY REQUIRE THAT EVEN
AUTHORS NAMES BE ABBREVIATED. IN SUCH CASES THE AUTHOR INDEX WILL CROSS~-
REFERENCE THE ABBREVIATED NAME TO THE CORRECTLY SPELLED NAME. ASIDE FROM
SUCH CROSS REFERENCESs EACH ENTRY IN THE AUTHOR INDEX WILL CONSIST OF SURNAME)S
INITIALSs AND MAILING ADDRESSs ON A SINGLE IBM CARDe

7 THE TITLEs ABSTRACTs AND AUTHOR-INDEX CARDS SHOULD BE PREPARED BY
THE PROGRAMMERS THEMSELVES WHENEVER POSSIBLEs IN ACCORDANCE WITH THE FORMAT
GIVEN BELOWe IF THIS IS NOT POSSIBLEs THE INFORMATION SHOULD BE SUBMITTED ON
PROGRAM LIST FORMSy AVAILABLE ON APPLICATION.

8¢ THE INFORMATION SHOULD BE KEPT AS CURRENT AND COMPLETE AS POSSIBLE BY
FRESH INFORMATION FROM PROGRAMMERSs FOR FUTURE EDITIONSe ESPECIALLY» THE STATUS
AND AVAILABILITY INFORMATION IN COLS, 78 - 80 SHOULD BE COMPLETE AND UP-TO-DATE.
OBSOLETE PROGRAMSs AND PROGRAMS THAT HAVE NO APPRECIABLE PROSPECT OF BECOMING
AVAILABLE OR OF BEING USEFUL TO OTHERSs SHOULD BE WITHDRAWN,

9¢ A SUBSTANTIAL REVISION OR MODIFICATION OF A PROGRAM SHOULD BE TREATED
AS A NEW PROGRAM WITH A NEW ENTRY IN THE PROGRAM LIST AND A NEW ACCESSION
NUMBERes THE OLDER PROGRAM SHOULD BE WITHDRAWN IF MADE OBSOLETE BY THE REVISION.



10+ THE LANGUAGE OF THE TITLE CARD SHOULD BE ENGLISHe FOR ABSTRACT CARDS
ENGLISH IS PREFERABLE THOUGH NOT NECESSARY. HOWEVERs ONLY THE ROMAN ALPHABET
WITH LETTERS AND CHARACTERS AVAILABLE ON ENGLISH~LANGUAGE I1BM MACHINES MAY BE
USED,

1234567890 ABCDEFGHIJKLMNOPQRSTUVWXYZ es=+-/()#*

11e COMMENTS ON THIS SYSTEM AND SUGGESTIONS FOR EVENTUAL MODIFICATION ARE
SOLICITEDse HOWEVERs FOR THE TIME BEINGs IT SEEMS ADVISABLE TO FREEZE THE
SYSTEM IN THE FORM HERE DESCRIBED.

DAVID P SHOEMAKERs EDITOR
MASSe INSTe OF TECH.
CAMBRIDGE 39y MASS.s USA

1 U CR COMMISSION ON
CRYSTALLOGRAPHIC COMPUTING
Ge Ae JEFFREYs CHAIRMAN
Te HAHN
Me Ae PORAJ-KOSHITS
De ROGERS
De Pe SHOEMAKER

THE PROGRAM LISTINGS HERE GIVEN WERE COLLECTED BY THE REGIONAL AND MACHINE

CORRESPONDENTS WHOSE NAMES ARE GIVEN BELOWs ACCOMPANIED BY THEIR ASSIGNED RANGES

OF ACCESSION NUMBERS AND THEIR PRESENT ADDRESSESs

1 - 2999 De SAYRE (CANADA AND Us S Aes AMERe CRYSTs ASSNe LIST)
IBM COes 590 MADISON AVENUEs NEW YORK 229 Ne Yo
3001 ~ 3499 De ROGERS (ZEBRAs AUSTRALIA» NEW ZEALAND» SOUTH AFRICA® Ue Ko)
IMPERIAL COLLEGEs Uese OF LONDONs LONDON SeWeTs ENGLAND
3501 - 3999 De We Jo CRUICKSHANK (PEGASUS)
CHEMe DEPTes THE UNIVERSITYs GLASGOWs We2s ENGLAND
4001 - 4499 Jeo ROLLETT (DEUCEs MERCURY)

COMPUTING LABes Us OF OXFORD» SOUTH PARKS RDes OXFORD» ENGLAND

5001 - 5999 Te HAHN (AUSTRIAs GERMANYs SWITZERLAND)
MINERALOGe INSTes Ue OF FRANKFURTs SENCKENBERG—~ANLAGE 309
FRANKFURT/MAINs GERMANY

6001 - 6499 Se ASBRINK (SCANDINAVIA)
INST. OF INORGe AND PHYSs CHEMs» Ue OF STOCKHOLM,
KUNGSTENGATAN 459 STOCKHOLMs SWEDEN

6501 - 6999 Ae LINEK (BULGARIAs CZECHOSLOVAKIA» GERMAN DEMOCRATIC REPUBLIC

HUNGARY»s POLAND» ROUMANIA)

INSTe OF TECHNe PHYSes» ACADe OF SCIes CUKROVARNICKA 10
PRAGUEs CZECHOSLOVAKIA

7001 - 7499 Pe. MERIEL (FRANCE» PORTUGAL» SPAIN)

Ce Eo Neo SACLAYs BePe2s GIF-SUR-YVETTEs SEINE-ET-OISE»s FRANCE

7501 - 7999 Ce PANATTONI (ITALYs YUGOSLAVIA)
ISTe DI CHIMICA ORGANICAs Ues OF PADOVAs PADOVAs ITALY
8001 - 8499 De SMITS (BELGIUM» NETHERLANDS)
MATHe INSTes Uese OF GRONINGENs REITDIEPSKADE 49 GRONINGENS
NETHERLANDS
8501 - 8999 Ye TAKEUCHI (JAPAN)
DEPT. OF MINERALOGYs Ue OF TOKYOs MOTOFUJIMACHI» BUNKYOKU»
TOKYOs JAPAN

FORMAT

TITLE CARD

CoLSe 1 - 4 PROGRAM ACCESSION NUMBERs TO BE ASSIGNED BY THE EDITOR.
PROGRAMS ARE NUMBERED SERTALLY IN CHRONOLOGICAL ORDER OF

RECEIPT BY THE EDITORs TO AVOID CONFUSIONs ACCESSION NUMBERS

OF OBSOLETED PROGRAMS WILL NOT BE RE-USEDe. THE UNITS PLACE



CoLS.

CoLse.

COL S

coLs.

COLe

78

6 - 13
15 - 22
24 - 38
40(41) - 76

OF THE NUMBER SHOULD BE IN COLe 4.

MACHINE TYPEs BY CODE NAME OR NUMBERe MAY BE FOLLOWED
BY ABBREVIATIONS INDICATING SIZE OF STORAGEs MODIFICATIONS
ETCes» AND/OR LANGUAGE IN WHICH PROGRAM WAS WRITTEN.

ALTERNATIVELYs FOR A PROGRAM WRITTEN IN A MACHINE~INDEPENDENT
MANNER IN A LANGUAGE SUCH AS FORTRAN OR ALGOL» THE LANGUAGE
NAME MAY TAKE THE PLACE OF THE MACHINE NAMEe IN SUCH A CASE
IT IS ASSUMED THAT THE USER MUST ORDINARILY COMPILE THE
PROGRAM FOR HIS OWN MACHINEes THE ABSTRACT SHOULD STATE THE
TYPE OF MACHINE ON WHICH TESTEDs AND INDICATE THE AMOUNT OF
STORAGE REQUIRED.

FUNCTION OF PROGRAMs BY CODE ABBREVIATIONSe SEE LIST OF
ABBREVIATIONS.

AUTHORSs PROGRAMMERSs ETCe BECAUSE OF SPACE LIMITATIONS MORE
THAN ONE OR TWO NAMES SHOULD BE AVOIDED IF THIS CAN BE DONE
WITHOUT INJUSTICEs ONLY SURNAMES SHOULD BE GIVEN EXCEPT WHEN
USE OF AN INITIAL IS NECESSARY TO AVOID CONFUSION.

IT MAY BE NECESSARY TO ABBREVIATE SURNAMESe IN THIS CASE
CROSS REFERENCES SHOULD BE ENTERED INTO THE AUTHOR INDEX.

TWO OR MORE SURNAMES SHOULD BE SEPARATED BY PUNCTUATION
(COMMA» SLASHs» OR ASTERISK) BUT NO SPACESe WHERE INITIALS
ARE NEEDED THEY SHOULD FOLLOW THE SURNAME»s SEPARATED BY
SPACES BUT NO PUNCTUATION.

WHERE A SLASH (/) APPEARS BETWEEN TWO NAMESs THE NAMES AFTER
THE SLASH ARE THE NAMES NOT OF AUTHORS OR PROGRAMMERS BUT
THOSE OF PERSONS PRESENTLY IN CONTROL OF THE PROGRAMs TO WHOM
INQUIRISS REGARDING THE PROGRAM SHOULD BE ADDRESSED.

WHERE AN ASTERISK (%) APPEARS AFTER THE NAME OF AN AUTHOR OR
PROGRAMMERs IT INDICATES THAT THAT PERSONs RATHER THAN THE
FIRST-NAMED AUTHOR OR PROGRAMMERs 1S THE PERSON TO WHOM
INQUIRIES SHOULD BE SENT,

THE NAMES OF AUTHORS MAY BE PERMITTED TO EXTEND BEYOND COL.
38 AND ENCROACH ON THE NEXT FIELD IF ABSOLUTELY NECESSARY.
IN THIS CASE THE LAST NAME GIVEN SHOULD BE FOLLOWED BY A
SLASH TO SEPARATE IT FROM WHAT FOLLOWS.

I0ENTIFICATION AND COMMENTSe IF AN IDENTIFICATION CODE NAME
OR NUMBER EXISTSs IT SHOULD BE GIVEN STARTING IN COLUMN 40
AND FOLLOWED BY A SLASH {/)es FURTHER COMMENTS BEGIN
IMMEDIATELY AFTER THE SLASHs WITHOUT A SPACE BEFORE.

IF THERE IS NO IDENTIFICATION CODE NAME OR NUMBER» COLUMN
40 SHOULN BE LcFT BLANK AND THE COMMENTS SHOULD BEGIN IN
COLUMN 41,

COMMENTS SHOULD BE ABBREVIATED AS MUCH AS POSSIBLE AND
MUST NOT EXTEND BEYOND COLUMN 76

STATUS OF PROGRAM OPERABILITY AND AVAILABILITY OF PROGRAM CODE (IeEes

ACTUAL LISTING OF PROGRAM IN AUTOMATIC AND/OR SYMBOLIC AND/OR MACHINE
LANGUAGEs ADEQUATE FOR TROUBLE-SHOOTING AND MAKING MODIFICATIONS)

L WELL CHECKED OUT» PROGRAM CODE AVAILABLE
M WELL CHECKED OUTs PROGRAM CODE NOT AVAILABLE
N OPERABLE BUT NOT WELL CHECKED oOuT



COLe 79 STATUS OF PROGRAM WRITE-UP

W COMPLETE WRITE-UP IN FINAL FORM AVAILABLE
P ABBREVIATED OR PROVISIONAL WRITE~-UP AVAI'.ABLE
N NO WRITE-UP AVAILABLE

COLe. 80 STATUS OF AVAILABILITY OF PROGRAM IN WORKING FORM (PUNCHED CARDS OR
TAPEs PLUS WRITE-UP AND/OR PROGRAM CODE IF SO INDICATED IN 78 AND/OR
79)

AVAILABLE THROUGH MACHINE~USER ORGANIZATION (Ees Ges» SHARE)
AVAILABLE THROUGH MANUFACTURER OF MACHINE

AVAILABLE DIRECTLY FROM AUTHOR OR AUTHORS INSTITUTION

PROGRAM IS OF A SPECIAL OR LOCAL NATUREs CONDITIONALLY AVAILABLE
NOT AVAILABLE AT PRESENTs PROBABLY AVAILABLE AT LATER DATE

2XP»PX 0

ABSTRACT CARDS

COLSe 1 - 4 PROGRAM ACCESSION NUMBERs THE SAME AS ON THE TITLE CARDe

COLe 5 SUCESSIVE CARDS OF AN ABSTRACT ARE LETTERED SERIALLY As B
Co Dy ¢ o »

CoLS, 8 - 80 {73 CHARACTERS AND SPACES PER CARD) FOR THE CONTENT OF THE
ABSTRACTs WHICH SHOULD BE LIMITED TO NO MORE THAN ABOUT 50
WORDS.

AUTHOR INDEX CARDS -- BEGIN IN COLe. 1 AND GIVE
SURNAMEs INITIALS» AND MAILING ADDRESSs EeGe =~

COULTERs Ce Los Me Re Ce UNIT» CAVENDISH LABORATORYs CAMBRIDGEs ENGLAND
ALL NAME ABBREVIATIONS SHOULD BE EXPLAINED ON ADDITIONAL CARDS» Ee Ge»

CLTRs SEE COULTERs Ce Lo

ABBREVIATIONS
A ACENTRIC (NON-CENTROSYMMETRIC) ONLY
ABS ABSORPTION CORRECTIONS
AT ANISOTROPIC TEMPERATURE FACTORS CAN BE TREATED
BL BEEVERS-LIPSON TYPE OF (FR) CALCULATION
BLK SMALL BLOCK OF POINTSs AS IN NEIGHBORHOOD OF FOURIER PEAK

C CENTRIC (CENTROSYMMETRIC) ONLY
CONTOUR PRODUCES CONTOURED FOURIER MAPS OR SECTIONS
D INTERPLANAR SPACINGS

OF DIFFERENTIAL FOURIER

DEBYE DEBYE TEMPERATURE

DIR DIRECT METHODS OF SIGN OR PHASE DETERMINATION
DISPERSN - ANOMALOUS DISPERSION (CORRECTIONSs ETCs)

OM DIAGONAL (OR MAINLY DIAGONAL) MATRIX *
bp DATA PROCESSING

E ERRORs STANDARD DEVIATIONSs ETCe

EL ELECTRON (DIFFRACTION)

FM FULL MATRIX

FPK FOURIER PEAK SHAPE ANALYSIS

FR FOURIER SYNTHESIS (2 OR 3 DIM)

FT FOURIER TRANSFORM

H INDEX (HKL) GENERATION

ICA INDIVIDUAL ATOMIC CONTRIBUTIONS (TO SF) AVAILABLE
1D INTERATOMIC DISTANCES (AND USUALLY BOND ANGLES)
IT INPUT

LC LATTICE CONSTANTS

LF LITTLE F - FORM FACTCRS



LP

LS

N

oT

P
PATSUP
PI

PK
PREC
PROF
R

S

SCL
SF
SIGN
SPC
SPEC
STAT
STEREO
TF
THETA
WEIS
2

3

LORENTZ-POLARIZATION CORRECTION

LEAST SQUARES (ASSUMED TO BE 3 DIM UNLESS OTHERWISE INDICATED)
NEUTRON (DIFFRACTION)

QUTPUT

POWDER CALCULATIONS

PATTERSON SUPERPOSITIONs MINIMUM FUNCTIONs ETCa
POWDER INDEXING

PEAK

PRECESSION

PROFILE

R FACTORs AGREEMENT FACTOR

SPECIAL

SCALE FACTOR

STRUCTURE FACTORS

MANIPULATION OF STRUCTURE FACTOR SIGNS (NOT SAME AS DIR)
SPECTROMETER SETTINGS

SPECIAL

STATISTICSs PERTAINING PARTICULARLY TO SF

CALC OF STEREO STRUCTURE PICTURES

TEMPERATURE FACTOR

BRAGG ANGLE

WEISSENBERG

TWO-DIMENS IONAL

THREE-DIMENS IONAL

MACHINE ABBREVIATIONS

ALWAC
BULL GET
BULLGAET
CAB 500
CEP
DASK
ER' 56
FACIT
G-15
G-15D
KDC1
LGP 30
MERCURY
M18
NEBO3
PCl

PC2

TR&

PEG
SILLIAC
URAL 1
WGMATIC
X 1
ZEBRA
ZRA 1
222
Z22R
1103
1620
2002
204

205

220
22038
6001
628

650

(OREGON STATE UNIVERSITYs USA)

BULL TYPE GAMMA ET (FRANCE)

BULL TYPE GAMMA AET (FRANCE)

SEA TYPE CAB 500 (FRANCE)

CALCOLATRICE ELETTRONICA PISANA (PISA UNIVERSITYs PISAs ITALY)
{ DENMARK)

STANDARD-ELECTRIC-LORENZ ER 56 (GERMANY)

FACIT EDB (SWEDEN)

BENDIX

BENDIX

KYOTO (JAPAN) DAIGAKU DIGITAL COMPUTER

ROYAL-MCBEE

FERRANTI MERCURY (BRITAIN)

MUSASHINO 18s SOMEWHAT SIMILAR TO PC1l (TOKYOs JAPAN)

NATIONAL ELLIOTT NE 803

PARAMETRON COMPUTERs DEPT. OF PHYSICSs UNIVe OF TOKYOs TOKYO» JAPAN
FACOM=-202 (JAPAN)

TELEFUNKEN TR 4 (GERMANY)

FERRANTI PEGASUS (BRITAIN)

SILLIAC (AUSTRALIA)

{USSR)

WEGEMATIC 1000 (SWEDEN)

Ne Ve ELECTROLOGICAs THE HAGUEs» NETHERLANDS

STANTEC ZEBRAs STANDARD [ELEPHONES AND CABLES LTDs ENFIELD» ENGLAND
(GERMAN DEMOCRATIC REPUBLIC)

ZUSE 222 (GERMANY)

ZUSE 22R (GERMANY)

REMINGTON RAND UNIVAC

IBM

SIEMENS 2002 (GERMANY)

BURROUGHS

BURROUGHS

BURROUGHS

NEAC = 2203 BASIC UNIT (JAPAN)

?g;VETTI ELEA 6001 K INDICATES 10000 DIGITS HIGH SPEED STORAGE.
1BM



701 18M
704 IBM
7070 IBM
709 18M
7090 I18M

NOTE -~ IBM 709 AND 7090 ARE INTERCHANGEABLE IN NEARLY EVERY RESPECT EXCEPT
SPEEDe VIRTUALLY ALL IN EXISTENCE ARE 32 Ke
9002 OLIVETTI ELEA 9002« K INDICATES 10000 DIGITS HIGH SPEED STORAGE.

PSEUDO~-MACHINES (GENERAL PROGRAMMING LANGUAGESs COMPILABLE ON SEVERAL MACHINE
TYPES)s WHICH MAY BE CITED IN LIEU OF MACHINE IF SOURCE PROGRAM IS LARGELY
MACHINE INDEPENDENT (HOWEVERs ABSTRACT CARDS SHOULD CONTAIN REFERENCE
TO MACHINE ON WHICH COMPILEDs PREFERABLY WITH INDICATION OF STORAGE
REQUIREMENTS) -~

ALGOL ALGORITHMIC LANGUAGE

ALGOL60 DITTO (1960 VERSION)

AUTOCODE

FORTRAN FORMULA TRANSLATION (IBM)

FORTRANZ FORTRAN 11

MAD MICHIGAN ALGORITHMIC DECODER (RELATED TO ALGOL)

MODIFIERS

AGL WRITTEN IN ALGOL (60)s COMPILED ON MACHINE INDICATED BY PRIOR ABBREV
AUC WRITTEN IN AUTOCODER (7070)s COMPILED ON MACHINE INDIC. BY PRIOR ABBREV
AUT WRITTEN IN AUTOCODEs COMPILED ON MACHINE INDICATED BY PRIOR ABBREV.

FTN WRITTEN IN FORTRAN» COMPILED ON MACHINE INDICATED BY PRIOR ABBREVe

FT2 WRITTEN IN FORTRAN IIs COMPILED ON MACHINE INDICATED BY PRIOR ABBREV.
8K INDICATED MACHINE MUST HAVE AT LEAST 8192 WORDS HIGH-SPEED STORAGE

4Ks 32K MUST HAVE AT LEAST 4096s OR 329768 WORDSs ETCe

AUTHOR/PROGRAMMFR INDEX

ABRAHAMSs Se Ces» BELL TELEPHONE LABORATORIES» MURRAY HILL»s NJ
ABRAHAMSSONs Ses INSTe OF MEDICAL BIOCHEMISTRYs UNIVe OF GOTEBORGs SWEDEN
ABRAHMSs SEE ABRAHAMSs Se Co

ABRHMSN» SEE ABRAHAMSSONs S.

AHMED» Fe Res NATIONAL RESEARCH COUNCILs OTTAWA» CANADA

ALDEN® Re Aes» DEPT CHEM» UNIVe OF WASHINGTONs SEATTLE 5» WASHe

ALLENs Ses METALLURGY DEPTes MITs CAMBRIDGEs MASS,

ANZENHOFs SEE ANZENHOFER

ANZENHOFERsKes» MPIos EIWEISSFORSCHUNGs MUENCHENs LUISENSTRs 39s GERMANY
APPEL Y Kes QUANTUM CHEMISTRY GROUPs UNIVe OF UPPSALAs UPPSALAs SWEDEN

ASBs SEE ASBRINKs Se

ASBRINK» Ses» INSTe INORGe AND PHYSe CHEMes UNIVe OF STHLMes STOCKHOLM VAs SWEDEN
BAEHR s Se» DAW=STRUKTURFORSCHUNGs BERLIN» GDR

BAENZIGERs Neo Ces IOWA UNIVERSITYs IOWA CITYs IOWA

BALLARDSMISS JeVes PHYSeDEPTes COLLEGE OF SCIe AND TECHes MANCHESTER 1s ENGLAND
BARTL sHe sMINSINSToUNIVe FRANKFURT»SENCKENBERG ANLAGE 30s GERMANY

BASSIs Gey CENTRE D*ETUDES NUCLEAIRES DE GRENOBLEs GRENOBLEs ISEREs FRANCE
BEITINGERs Ees MUENCHE: ~OTTOBRUNNs FAe BOELKOWs FINKENSTRe 15» GERMANY
BENOFFI ANDREAs OLIVETTI» VIA CLERICI 4y MILANO» ITALY

BENVENUTs SEE BENVENUTI P

BENVENUTI Ps CSCEs, SERVIZIO CALCOLIs LUNGARNOs PACINOTTI 16» PISAs ITALY
BERGe s SEE BERGERHOFF

BERGERHCFFsGes CHEMe INSTe UNIVesBONNs GERMANY

BERTOLUZs SEE BERTOLUZZA C

BERTOLUZZAs Cs CSCEs SERVIZIQO CALCOLI» LUNGARNOs PACINOTTI 16s PISAs ITALY
BEUs Ke Eos GOODYEAR ATOMIC» BOX 628s PORTSMOUTH» OHIO

BLANDs Jo Aes IeCele LTDes BILLINGHAM DIVes BILLINGHAM COes DURHAMs ENGLAND
BLOCK» Ses NATIONAL BUREAU OF STANDARDS, WASHINGTON DC

BLOMKs SEE BLOMQVISTs Go

BLOMQVISTs Ges AeBse ATOMENERGIs STUDSVIKs TYSTBERGAs SWEDEN



BONNERs Re Ues SHELL DEVELOPMENT COes EMERYVILLEs CALIFs

BOONSTRAs Ee Ges NePHYSeRoeLes CeSeleRes BOX 3959 PRETORIA® SOUTH AFRICA
BOOTHs De Pes RELL TELEPHONE LABORATORIES» MURRAY HILLs N J

BORNs Les MINe~PETRO INSTes KIELs GERMANY

BOWLERsMISS MesAERE HARWELLs DIDCOTs BERKSs ENGLAND

BOYKOs Ee Res WESTINGHOUSE ELECTRIC COs9 BETTIS PLANTs PITTSBURGHs PAs
BRANDENs Celes DEPTe OF CHEMISTRYs UNIV. OF UPPSALAs UPPSALAs SWEDEN

BROWNs» Be We CHEMe DEPTes» EVERETT JUNIOR COLLEGEs EVERETTs WASH.

BRUHN» RECHENINSTITUT PROF HAACKs TU BERLIN

BRWNs SEE BROWNs Be We

BRYDENs Je¢ Hes 2430 VASSAR PLes COSTA MESAs CALe

BUJs SEE BUJOSAs A,

BUJOSAs Aeo I.B.M.' SOA.E.’ SERRANO 5» MADRID 1 SPAIN

BURKE s MARY Ees DEPT CHEMs UNIV OF CALIFs LOS ANGELES 24» CALIF

BURNHAM» Ce Wer GEOPHYSICAL LABes 2801 UPTON STes NeWes WASHINGTON 89 DeCoe
BUSINGsWe Res OAK RIDGE NATIONAL LABORATORYs OAK RIDGEs TENNESSEE

CARPENTERs CelLss STATE UNIVERSITY OF IOWA:r IOWA CITYs IOWA

CARPENTERs Ge Bes BROWN IINIVERSITYs PROVIDENCEs RI

CARTERs Fo Leos WESTINGHOUSE RESEARCH LABORATORIESs PITTSBURGH 3535 PAe
CARTER» Js Mes» GOODYEAR ATOMICs BOX 628+ PORTSMOUTHs OHIO

CHAND s SEE CHANDROSSs R

CHANDROSSs Re» DEPTe OF CHEMes» MITs CAMBRIDGEs» MASS.

CHUs So Co (MRS)s CRYSTALLOGRAPHY LABes UNIVERSITY OF PITTSBURGHsPITTSBURGHsPA.
CLOSSs Se Wes

CLTRs SEE COULTER»s Ceole

COHEN»sJ B DEPT¢MATERIALS SCesTECH INSTes NORTHWESTERN UNIVesEVANSTONsILL
COONEYs We Aes SEE HAENDLERs He Me

CORFIELCy Pes DURHAM COLLS SCIENCE LABSs SOUTH RDs DURHAMs ENGLAND

COULTERs DRe ColLe MeReCe UNIT» CAVENDISH LABORATORYs CAMBRIDGEs ENGLAND
CRUICKs SEE CRUICKSHANKs DeWoJe

CRUICKSHANK?® De We Jeos CHtMe DEPTes» THE UNIVERSITY), GLASGOWs We2s SCOTLAND
CURTISsAesR«»AERE HARWELLs DIDCOTs» BERKSs ENGLAND

DARLOWs Se Fes PHYSe DEPTes COLLEGE OF SCIe AND TECHes MANCHESTER 2 ENGLAND
DEANGELISSR JsDEPT,MATERIALS SCesTECH INSTes NORTHWESTERN UNIVesEVANSTONsILL.
DE GRIFFI ELENAs OLIVETTIs VIA CLERICIs MILANOs ITALY

DEGRIFy SEE DE GRIFFI ELENA

DELFy Be Wes PHYSs DEPTes UNIVERSITY COLLEGEs CARDIFFs WALES

DIDRIKSENs Fes IBMs OSLOs NORWAY

DIETRICHsHes FRITZ-HABER~INSTITUTsBERLIN-DAHLEMsFARADAYWEG 4-69 GERMANY
DODGEs Re UNION CARBIDE RESe INSTes» BOX 3245 TUXEDOs NeYe

DOLLIMORE» JEANs CHEMe DEPTes UNIVERSITY COLLEGEs GOWER STes LONDON WeCelsENGLAND
EDSTRANDs Mes FORSKNe AVDes AeBe BOFORS NOBELKRUTs BOFORSs SWEDEN
EHRLICHHeWeWe s ICI LTDsHEAVY ORGe CHEMICALS DIVs THE FRYTHEsWELWYNsHERTSsENGLAND
EICHHORNs Ee¢ Les BURROUGHS COes PASADENAs CALIFORNIA

FENNs Re He» ROYAL INSTITUTIONs 21 ALBEMARLE STes» LONDON We 1s ELGNALD
FITZWs SEE FITZWATERs Do

FITZWATERs Des IOWA STATE UNIVERSITYs AMES, IOWA

FRASSs SEE FRASSON EDOARDO

FRASSON EDOARDOs CENTRO DI STRUTTURISTICA CHIMICAs VIA FeMARZOLO#*ls PADOVASITALY
FREEMANs He Co9 SCHe OF CHEMes» UNIVERSITY OF SYDNEYs SYDNEYs AUSTRALIA
GANTZELs PETER Ke 9 DEPT CHEMs UNIV OF CALIFs LOS ANGELES 24» CALIF
GILMARTINSMRS JesAERE HARWELL»s DIDCOTs BERKSs ENGLAND

GRAFy De Les ILLINOIS GEOLOGICAL SURVEY, URBANA»s ILLe

GRANTs De Fes PHYSs DEPTes UNIVERSITY COLLEGEs CARDIFFs WALES

GREENs DeWe» ROYAL INSTITUTIONs LONDON Wels ENGLAND

GRUB1ISSs SEE GRUBISSICH CLAUDIC

GRUBISSICH CLAUDIOs CeEeCoSes» VIA PAOLOTTI 99 PADOVAs» ITALY

GTZLs SEE GANTZELs PETER Ko

GUERRI Les CSCEs SERVICIO CALCOLI» LUNGARNOs PACINOTTI 16s PISA» ITALY
HAENDLERs He Mes DEPT CHEM» UNIV OF NHs DURHAMs NH

HAHN s THes MINe 'INSTe UNIVes FRANKFURTs» SENCKENBERG ANLAGE 30s GERMANY
HAMILTONs We Ces BROOKHAVEN NATIONAL LABORATORYs BROOKHAVENs NY

HARDINGs MRSe Me Mes CHEMe CRYSTe LABes SOUTH PARKS ROADs OXFORDs ENGLAND
HARRISsCAVID Res CHEMISTRY DEPTes» UNIVERSITY OF COLORADOs BOULDERsCOLO.
HELLNERs Ee» MIN+-PETRO. INSTe» KIEL» GERMANY



HENDEs SEE VAN DEN HENDEs Jo He

HIGH» UNIVERSITY OF WASHINGTONs SEATTLEs WASHe

HILDEBs SEE HILDEBRAND

HILDEBRANDs Res MINe INSTe 'JNIVes FRANKFURT » SENCKENBERG ANLAGE 30sGERMANY
HINEe Res PHYSICS DEPTes UNIVERSITY COLLEGEs CARDIFFs WALES

HIRSHFELDy Fes DEPTe OF CHEMs UNIVe OF MINNes MINNEAPOLISs MINN,

HOLDENs Je Res NAVAL ORDNANCE LABORATORYs SILVER SPRINGs MDe

HOPes SEE HOPPE

HOPPE sWev MPI. EIWEISSFORSCHUNGs MUENCHENs LUISENSTRe 39+ GERMANY

HOUSTONs Bae Jeoo

HUBERSRes» MPIle EIWEISSFORSCHUNGs MUENCHEN» LUISENSTRe 39» GERMANY

IBERSs JeAe DEPTe CHEMes BROOKHAVEN NATLe LABes UPTONs Leles NeYe

IITAKAs Yeos» FACe OF PHARMACEUTICAL SClss UNIVe OF TOKYOs BUNKYO=KUs TOKYCs JAPAN
JACOBSONs Re Aes DEPTe OF CHEMes UNIVe OF MINNes» MINNEAPOLIS» MINN.

JAMARDs FACULTE DES SCIENCES D¥ORSAYs PHYSIQUE DU SOLIDEs ORSAYs S ET 0Os FRANCE
JEFFREYs Ge Aes CRYSTALLOGRAPHIC LABes UNIVERSITY OF PITTSBURGHs PITTSBURGHs PAe
JENSENs Le Hes UNIVe OF WASHINGTONs SEATTLEs WASH,

JOHNSONs CeKe INSTe FOR CANCER RESes 7701 BURHOLME AVEes PHILAe 1lls PA.
JOHNSONs Qe UNIVe OF CALIFORNIAs BERKELEYs CALIF,

JONES UNIVe OF CALIFORNIA» BERKELEYs CALIFs

KAPLOWs Res» METALLURGY DEPTes MITy CAMBRIDGEs» MASS. .

KAYs MeIle NASAs LEWIS RESe CTRes» 21000 BROOKPARK RDass GLEVELAND 35 OHIO
KEILHAUs Hes NORWEGIAN DEFENCE RESEARCH ESTABLISHMENT» KJELLERs NORWAY
KEMPTER3CePesLOS ALAMOS SCIENTIFIC LABORATORYsLOS ALAMOSeNM

KEULs SEE KEULEMANSs Ee¢ We Ms

KEULEMANSs Ee We Mes LABe VOOR KRISTALLOGRAFIEs UNIVe OF AMSTERDAMs NETHERLANDS
KEUNINGs We? CENTRe PROEFSTATIONs STAATSMIUNENs HOENSBROEKs NETHERLANDS

KEYESs Pe Aes IOWA STATE UNIVERSITYs AMES» IOWA

KINGy Ge Se Des Ee Re Aes 95 RUE GATTI DE GAMONDs BRUSSELS 18 BELGIUM

KOENEs» Ae Aes STATISTICAL DEPTes TeNeOss THE HAGUE® NETHERLANDS

KOENIGs Do Fe» BIOPHYSICS DEPTes JOHNS HOPKINS UNIVes BALTIMOREs MDe

KRAUSEs CHe? DAW-STRUKTURFORSCHUNGs BERLIN»s GDR

KRAUTs Jes UNIVERSITY OF WASHINGTONs SEATTLEs WASHe

KRUECKEBERGFe9» MATHe INSTe UNIVe BONNsGERMANY

KRUECKEBGs SEE KRUECKEBERG

LAGERWALLs Xes ADP INSTss CHALMERS UNIV, OF TECHNes GIBReGe5» GOTHENBURGs» SWEDEN
LAIy Te Fes CHEMe DEPTes UNJVERSITY OF HONG KONG

LARSONs AeCe LOS ALAMOS NATLe LABes» LOS ALAMOSs NeMe

LARSENs Fes DANISH INST. FOR COMPUTING MACHINERYs GL CARLSBERGV 2»s VALBY»s»DENMARK
LEFKERs Res USASRDL-XEs FORT MONMOUTH»s NJ

LENHERTs Pe GALEN» BIOPHYSICS DEPTes JOHNS HOPKINS UNIVes BALTIMOREs MDs
LEVYsHe Aes» OAK RIDGE NATIONAL L_ABORATORYs» OAK RIDGEs TENNESSEE

LIMINGAs Re» DEPTe OF CHEMISTRYs UNIVe OF UPPSALAs UPPSALAs SWEDEN

LINDsMes CHEMe DEPTes CORNELL UNIVes ITHACAs NoYe

“INEK? Aes INSTes OF SOLID STATE PHYSes CSAVs PRAGUEs CZECHOSLOVAKIA
LINGAFELTERs Ee¢ Ces UNIVe OF WASHINGTONs SEATTLEs WASH.

LINGFLTRs SEE LINGAFELTERs Ee Ce

LIPSCOMBs We Nes JURes DEPTe OF CHEMes» HARVARD UNIVERSITYs CAMBRIDGEs MASSe
LIPSCs SEE LIPSCOMBs We Nes JRe

LOMBARDs SEE LOMBARDI SILVANA

LOMBARDI SILVANAs OLIVETTIs VIA CLERICIs MILANOs ITALY

LOVEs We "o BIOPHYSICS DEPTes JOHNS HOPKINS UNIVes BALTIMOREs» MDs

LUNDBERGs Bes DEPT. OF CHEMISTRYs UNIV. OF UPPSALA» UPPSALAs SWEDEN

LUNDBRGs SEE LUNDBERGs B

LOVs SEE LOVELLs FeMe

LOVELLs FeMe SCHOOL OF CHEMes UNIVe OF SYDNEYs NeSeWes AUSTRALIA

MAC SEE MACINTYREs WeMs

MACGILLs SEE MACGILLAVRYs Ce He

MACGILLAVRYs Ce Hes LABe VOOR KRISTALLOGRAFIEs UNIVe OF AMSTERDAMs NETHERLANDS
MACINTYREs We Mes DEPTe OF CHEMes UNIVERSITY OF COLORADOs BOULDERs COLOe

MAINs Pes PHYSICS DEPTe» COLLEGE OF SCle AND TECHNOLOGYs MANCHESTER 1s ENGLAND
MAIRs Ge Ae» NATIONAL RESEARCH. COUNCILy OTTAWAs CANADA

MALLETTs Ge Res DOW CHEMICAL COey» BOX 2131s DENVERs COLOs

MARes SEE MARTINsKe Oe

MARTINsKe Oes OAK RIDGE NATIONAL LABORATORYs OQAK RIDGEs TENNESSEE



MARSH9® Re Ees» CALIFe INSTe OF TECHes PASADENAs CALIF

MASAKIs Nes DEPTe PHYSICSs OSAKA UNIVes» NAKANOSHIMAs OSAKAs JAPAN

MARIANI Ces INSTITUTO DO CHIMICA FISICAs UNIVERSITA DI MILANO» MILANOs ITALY
MATHER» Kes Pe Os DRe 2131 JACKSONs MISSe

MATHEWS s

MATTESsRes LABORATORIUM FUER ANORGe CHEMIE DER TeHe STUTTGARTs GERMANY

MCGANDYs Ee Les CHEMe DEPTes BOSTON UNIVERSITYs BOSTONs MASSe

MCMULLANY Re Kes DEPTe OF CHEMes UNIVe OF PITTSBURGHs PITTSBURGH» PENNSYLVANIA
MEDRUDs Re Ces IOWA UNIVERSITYs IOWA CITYs IOWA

MEYERs EoeFeHes» DEPTe CHEMISTRYs TEXAS UNIVERSITYs AUSTINs TEXAS

MILLERs De Pes TEXAS INSTITUTE» DALLASs TEXAS

MOHNs Ge Jo» WESTINGHOUSE ELECTRIC COs9 BETTIS PLANTs PITTSBURGH: PAe

MONDRUPs PesDANISH INSTe FOR COMPUTING MACHINERYs GL CARLSBERGV 2sVALBYsDENMARK
MORGANs Ce Hes CHEMe DEPTes QUEENS COLLEGEs DUNDEE» SCOTLAND

MORINOs Yos DEPTs OF CHEMes UNIV, OF TOKYO» BUNKYO-KUs TOKYOs JAPAN

MORRUW,s Je¢ Ces» UNIVe OF NORTH CAROLINAs CHAPEL HILLs NC

MOSELEYsJERRYs» CHEMISTRY DEPTes UNIVERSIVY OF COLORADOsBOULDER»COLO,

MCZZIs Res RESEARCH DIVes RAYTHEON CULess WALTHAM 5&4¢ MASS,

MUELLERs MeHse ARGONNE NATIONAL LABORATORY ARGONNEs ILLINOIS

MUSILY Fe Jes GOODYEAR ATOMIC» BOX 6289 PORTSMOUTHs OHIO

NADRs SEE NADRCHALs Je

NADRCHAL s Jes INSTe OF SOLID STATE PHYSes» CSAVs PRAGUEs CZECHOSLOVAKIA
NEETHLINGy Je Des Ne Pe Re Les PRETORIAy SOUTH AFRICA

NEWELLs Jos» RESEARCH DIVes RAYTHEON COes WALTHAM 549 MASSe

NIIZEKI» Ne9 ELECe COMMs LABs JAPAN TEL-TEL PUBe LORP+s TOKYOs JAPAN

NKBs SEE NOVAK»s B

NORMENTs Hes CALLERY CHEMICALSS

NORTHs AeCoeTes ROYAL INSTITUTIONs 21 ALBEMARLE STes LONDON We 1ls ENGLAND

NOVAKs Bes NUMe CENTRe OF MATes CHARLES UNIVes PRAGUEs CZECHOSLOVAKIA

NOVAKs Ces INSTe OF SOLID STATE PHYSes CSAVs PRAGUEs CZECHOSLOVAKIA

NVKs SEE NOVAK» Ce

OGAWA's Yes INSTITUTE FOR PROTEIN RESEARCH» OSAKA UNIVes KITAKU OSAKA JAPAN
OLOVSONs SEE OLOVSSONs I

OLOVSSONs les DEPT, OF CHEMISTRYs UNIVe OF UPPSALAs UPPSALAs SWEDEN

OSAKI s Kes DEPTe PHYSICSs OSAKA UNIVes NAKANOSHIMAs OSAKAs JAPAN
PALENIK9GeJesCODE 50589 USNCTS sCHINA LAKEsCALIFORNIA

PALMs Je Hes LABe TECHN. PHYSICAs TECHNISCHE HOGESCHOOLs DELFTs NETHERLANDS
PALMERSRsA«9BIRKBECK COLLEGE RES<LABes 21 TORRINGTON SQes LONDON WeCs1ls ENGLAND
PANATTs SEE PANATTONI CARLO

PANATTONI CARLO» CENTRO DI STRUTTURISTICA CHIMICAs VIA FeMARZOLO»1sPADOVASITALY
PATT SEE PATTERSONs AelLe

PATTERSONs AeLe~ INST FOR CANCER RESEARCHs 7701 BURHOLME AVEs PHILADELPHIA 11sPA
PAULINGs PETER, CHEMe DEPTes UNIVERSITY COLLEGEs GOWER STes LONDON WeCelsENGLAND
PEACORs DeRes DEPT OF GEOL AND GEOPHYS» MITs CAMBRIDGE 39s MASS

PENFOLDy Be» DEPTe OF CHEMes HARVARD UNIVERSITYs CAMBRIDGEs MASS.

PEPINSKYs Res DEPTe OF PHYSICSs PENNe STATE UNIVes UNIVERSITY PARKs PA.

PETERSs MRSe Ges MATHe DIVes NATIONAL PHYSICAL LABes TEDDINGTONs MIDDXes ENGLAND
PETERSONy De Pes DOW CHEMICAL COMPANYs MIDLAND» MICH.

PILs SEE PILLINGs DeEs

PILLINGs DeEes CoEealIeRes 84 KINGSWAYs LONDON WeCe2e¢9s ENGLAND

PISTORIUSy) Ce We Fo Tes NePHYSeReLes CeSeleRes BOX 395y PRETORIA» SOUTH AFRICA
PISTORILUSs MeCes NoReIeMATHeSCes CoeSeleRes BOX 3959 PRETORIA» SOUTH AFRICA
PTRSONs SEE PETERSONs Ds P

PREWITTs Ce Tes DEPTe OF GEOLOGYs MASSe INSTe OF TECHe» CAMBRIDGE» MASS,

PROUTs Ce Kes CHEMs CRYSTe LABss SOUTH PARKS RDes OXFORDs ENGLAND

RICHARDSs Je¢ Pe Ges PHYSe DEPTes UNIVERSITY COLLEGEs CARDIFF»s WALES

ROGERSs Des CHEMISTRY DEPTes IMPERIAL COLLEGE» LONDONs SeWe79» ENGLAND

ROLLETTs Je Ses OXFORD UNIVe COMPUTING LABes SOUTH PARKS ROADs OXFORDs ENGLAND
ROMMINGs CHRe» CHEMISTRY DEPARTMENTs UNIVERSITY OF OSLOs BLINDERNs NORWAY
ROSSMANs Me Ges DEPTs OF CHEMes UNIVe OF MINNes MINNEAPOLISs MINNe

ROWEs JoeMes I eCelelLTDe9HEAVY ORGe CHEMICALS DIVes THE FRYTHE sWELWYNSHERTS+ENGLAND
RUDOLPH» Ge Jos NeReleMATHeSCes CeSeleRes» BOX 3959 PRETORIA9 SOUTH AFRICA

SAMET Pes CO HePe STADLERs KINGS COLLEGEs NEWCASTLE UPON TYNEs ENGLAND

SANDSs De Ees LAWRENCE LABORATORYs LIVERMOREs CALIF.

SASADAs Yes INSTITUTE FOR PROTEIN RESEARCHs OSAKA UNIVes KITAKU OSAKA JAPAN
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SASSs Res RICE INSTITUTEs HOUSTONs TEXAS

SASVARIY Ke? MeToeAeKOZPeKEMeKUToINTo e BUDAPESTs» HUNGARY

SAYREs Des IBM COes 590 MADISON AVE.s NYC

SCHAPIROs PeJe CRYSTe LABes Uese OF PITTes PITTSBURGH 139 PAs

SCHMIDsEes RECHENINSTITUT DER TECHNes HOCHSCHULEs STUTTGART» HERDWEG 51 GERMANY
SCHOONEs Je Ces LABe VOOR KRISTALCHEMIEs UNIVERSITY OF UTRECHTs NETHERLANDS
SCHWARTZ sLeHe sMATe SCle DEPTes NORTHWESTERN Us EVANSTONs»ILL.

SENKOs Me Ee» IBM COUMPANYs» POUGHKEEPSIEs N Y

SHIONOs Res CRYSTALLOGRAPHIC LABes» UNIVERSITY OF PITTSBURGHs PITTSBURGHs PAe
SHOEMAKERs Ce Bes DEPTe OF CHEMes MITs CAMBRIDGEs MASS,

SHOEMAKERs De Pes DEPTe OF CHEMes MIT o9 CAMBRIDGEs» MASS.

SHOs SEE SHOEMAKERs De Po

SILVERTONs Je Ves CORNELL UNIVes CEPTe OF CHEMISTRYs ITHACAs NYo

SIMEs Se Ge® CHEMe DEPTes THE UNIVERSITYs GLASGOW We2s SCOTLAND

SIMPSONs Se Mes DEPT OF GEOLes MIT» CAMBRIDGE 399 MASS,

SLITERs Je¢ Aer 2162 14TH STes TROYs N Y

SMITH» Ae Ees SHELL DEVELOPMENT COes EMERYVILLEs CALIF.

SMITHs Jes SEE SMITHs JeGeFa

SMITH» Je Ee We Les SCHe OF CHEMes UNIVERSITY OF SYDNEYs SYDNEYs AUSTRALIA
SMITHY JeGeFes SCHOOL OF CHEMes UNIVERSITY» LEEDS 29 ENGLAND

SMITSs De Wes MATHEMATISCH INSTITUUTs UNIVERSITY OF GRONINGENs NETHERLANDS
SPARKSs Re Aes IBM CORPes» TIME-LIFE BLDGes NYC

SPEAKMANY Je Ce9 CHEMe DEPTes THE UNIVERSITYs» GLASGOWs We2s SCOTLAND

SPKSs SEE SPARKSs ROBERT Ae

STADLERs HePes KINGS COLLEGEs NEWCASTLE UPON TYNEs ENGLAND

STEMMLERs Re Ses ILLINOIS GEOLOGICAL SURVEYs URBANAs ILLe

STEWARTs Je Mes UNIVe OF WASHINGTONs SEATTLEs WASHe

STOUTs Ge Hes DEPT CHEMs UNIVe OF WASHINGTONs SEATTLE 5s WASHe

STWRTs SEE STEWARTs Je Me

SUMNERs Ge Ges MELLON INSTes PITTSBURGHs PA.

SVETICHs Ges DEPTs OF CHEMss BOZEMANN» MONT,.

TAKEUCHIs Yes» DEPTs OF MINERALOGYs UNIV. OF TOKYOs HONGO» TOKYOs JAPAN
TEMPLETONs De Hes UNIVy OF CALIFORNIAs BERKELEYs» CALIF

TEMPs SEE TEMPLETON» De He

THURN sHe s LEHRST ¢ ANORG e ANALYT ¢ CHEMIE TaHoSTUTTGART 9SCHELLINGSTR e 26 sGERMANY
TOEPFERs RECHENINSTITUT PROF HAACKs TU BERLIN

TOMANs Kes INSTe OF SOLID STATE PHYSes» CSAVs PRAGUEs CZECHOSLOVAKIA

TRAUBs Wes COLUMBIA UNIVERSITY (COLLEGE OF PHYSICIANS AND SURGEONS)s NYC
TRBDs SEE TRUEBLOODs Ke No

TREUTINGs Re Gos BROOKHAVEN NATIONAL LABORATORY» BROOKHAVENs NY

TREUTNGs SEE TREUTINGs Re Gs

TRUEBLOODs KeNe 9 DEPT CHEMs UNIV OF CALIFs LOS ANGELES 24s CALIF

TRUTERs MeRes» SCHOOL OF CHEMes UNIVERSITYs LEEDS 29 ENGLAND

TULINSKY» Aes DEPTe OF CHEMISTRYes» YALE UNIVERSITYs NEW HAVENs CONNo
TUVLINDs SeQes ADP INSTes CHALMERS UNIV., OF TECHNes GIBReGe59 GOTHENBURGs SWEDEN
VAN DEN HENDEs JeHes ESSO RESeAND ENGINeCOes» CBRLe PO BOX 459 LINDENS NJe
VAN DER HELMs De INSTe FOR CANCER RESes 7701 BURHOLME AVEes PHILAe 11» PAs
VAN DER SLUIS» s 51 CATHARIJUNESINGELs UTRECHT» NETHERLANDS

VANDs Ves GROTH INSTes PENNe STATE UNIVes UNIVERSITY PARKs PAe

VDHELM SEE VAN DER HELMs De

VOGEL*ReEe» KAMAN CORP COLO SPRINGSs»COLO

VONKs Ce Ges CENTRAAL LABe STAATSMIJUNENs GELEENs NETHERLANDS

WEHs SEE WEHEsDe Jo

WEHEsDe Jes OAK RIDGE NATIONAL LABORATORYs OAK RIDGEs TENNESSEE

WEISSs He Ges DAW=STRUKTURFORSCHUNGs BERLINs GDR

WERKEMAsMARILYNs CHEMISTRY DEPTes UNIVERSITY OF COLORADOs BOULDER»COLO.
WERNERs PeEes INSTse INORGe AND PHYSe CHMes» UNIVe OF STHLMes STOCKHOLM VAs SWEDEN
WESTMs SEE WESTMANs S

WESTMANs Ses INSTe INORGe AND PHYSe CHEMes® UNIVe OF STHLMes» STOCKHOLM VAs SWEDEN
WHITTIERY Ve Ees DOW CHEMICAL COMPANYs MIDLANDs MICH.

WILL9»Ges MPIs EIWEISSFORSCHUNGSMUENCHENs LUISENSTRe 395 GERMANY

WILLIAMSs De Ees IOWA STATE UNIVERSITYs AMESs IOWA

WOLFELs Ee¢ Rer» ABTe FURs STRUKTURFORSCHUNGs DARMSTADTs GERMANY

WOLTENs GeMe AEROSPACE CORPes BOX 95085, LOS ANGELES 455 CALIF.

WOOLF SONsMeMes MANCHESTER COLLEGE OF SCIENCE AND TECHNOLOGYs MANCHESTERs ENGLAND
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WRIGHTs DeAes DEFENSE STANDARDS LABSs BOX 50s ASCOT VALEs W2s VICTORIAs AUSTRAL,
WUNDERLICHs Jeos CENTRAL SCle INDUSTRe RESs ORGes MELBOURNEs AUSTRALIA

WUENSCHs BeJes DEFPT OF GEOL AND GEOPHYSs MIT» CAMBRIDGE 39, MASS

ZALKINs Ass LAWRENCE RADIATION LABe.s» P O BOX 808» LIVERMOREs CALIF.

ZANO, SEE ZANOVELLO RENATO

ZANOVELLO RENATOs CeEeCeSes Ve PAOLOTTI 9» PADOVA,s ITALY

ZILAHI-SEBESSs Les MeToeAeKOZPeKEMeKUT ¢ INTo s BUDAPESTs» HUNGARY

CNRS BELLEVUE = LABORATOIRE DE CRISTALLOGRAPHIE APPLIQUEE DU CNRS» 1 PLACE
ARISTIDE BRIANDs BELLEVUEs S ET Os FRANCE

DAW-STRUKTURFORSCHUNGs BERLIN» GDR = INSTITUT FUR STRUKTURFORSCHUNG DER DAW»
BERLIN-ADLERSHOFs GERMAN DEMOCRATIC REPUBLIC

INST, OF SOLID STATE PHYSes CSAVs PRAGUE» CZECHOSLOVAKIA = USTAV FYSIKY
PEVNYCH LATEK CSAVs PRAHA-STRESOVICE» CUKROVARNICKA 10s CZECHOSLOVAKIA

LABeCALCeCNRS = LABORATOIRE DE CALCUL DU CNRSs IMPASSE D*AUBERVILLIERSs PARIS
19s FRANCE

MeToeAeKOZPeKEMeKUT ¢ INT e s BUDAPESTs HUNGARY = ZENTRAL RESEARCH INSTITUTE
OF CHEMISTRY OF THE HUNGARIAN ACADEMY OF SCIENCESs BUDAPESTs HUNGARY

NUMeCENTReOF MATes CHARLES UNIVes PRAGUEs CZECHOSLOVAKIA = CENTRUM NUMERICKE
MATEMATIKY KARLOVY UNIVERSITYs PRAHA-MALA STRANAs CZECHOSLOVAKIA

LIST OF PROGRAMS
LISTED ACCORDING TO MACHINE TYPE AND FUNCTION,

TO FIND A PROGRAM WHEN ONLY THE ACCESSION NUMBER IS KNOWN» CONSULT THE
ACCESSICN NUMBER INDEX WHICH GIVES THE MACHINE AND FUNCTION UNDER WHICH THE
PROGRAM IS LISTED.

IN THE INTEREST OF LEGIBILITYs THE ACCESSION NUMBERS AND SERIAL LETTERS (As By
ETCe) ON THE ABSTRACT CARDS (COLSe. 1 - 5) HAVE BEEN SUPPRES ED.

PROGRAMS LISTED UNDER PSEUDO-MACHINES

236 ALGOL D EICHHORN RECW/RECIPReTRANSL«FROM WEISSBG.DATA LPM
PROGRAM COMPUTES RECIPROCAL TRANSLATIONS FROM AXIAL DATA ON WEISSENBERG
FILMSs AND OPTIMIZES FOR FILM SHRINKAGE AND SIMILAR ERRORS.

248 ALGOL DF EICHHORN DSBM/DIFFeSYNTHESIS (DS-ONE) LPM
SIMPLE 3-BY-3 PLUS 6-BY-6 MATRIX DIFFERENTIAL SYNTHESIS FOR P-BAR-ONE>
FOR UNLIMITED NUMBER OF REFLEXIONS BUT NUMBER OF ATOMS AND SCATTERING
TYPES LIMITED BY AVAILABLE MEMORYs GOODNESS-OF-FIT AND ACCURACIES ARE
COMPUTED SIMULTANEOUSLY WITH REFINEMENTe PROGRAM IS SELF-CYCLINGe

249 ALGOL DF EICHHORN DSSO/DIFFeSYN.! ESIS(DS=TWO) LPM
PROGRAM AS DS-ONEs BUT COMPUTES AYLOR EXPANS ON OF POSITIONAL ERROR TO
SECOND ORDER APPROXIMATION.

250 ALGOL DF EICHHORN DSEI/DIFFeSYNTHESIS(DS-THREE) LPM
PROGRAM AS DS-TWO» BUT ALSO COMPUTES DEBIJE-WALLER SHIFTS TO SECOND ORDER
CORRECTIONSs A RELAXATION METHOD IS APPLIED TO SOLVE EQUATIONS.

251 ALGOL CF EICHHORN DS /DIFFeSYNTHESIS(DS-FOUR) LPM
HAS ALL FEATURES OF DS-ONEs BUT IS BASED ON COMPARISON OF OBSERVED AND
CALCULATED THIRD DERIVATIVES OF RHOs THUS YIELDING 10-BY-10 MATRIX. THE
PROGRAM THUS CATERS TO INDIVIDUAL ATOMIC SCALE FACTORS.

247 ALGOL E ID EICHHORN ESDV/ESD AND MPE OF POS+BO.DS ANGLES LPM
FROM THE ESD VALUES OF X»YsZ THE MOST PROBABLE ERRORS OF BON"S AND ANGLES
ARE COMPUTED TOGETHER WITH THE BONDS AND ANGLES.

256 ALGOL FR EICHHORN FRSY/TRICLINIC FO RIER SYNTHESIS LPM
FOURIER SYNTHESIS PROGRAM (3-DIMENSIONAL) FOR TABULATOR PRINT-QUT.

INDEX LIMITATION IS FACTOR OF AVAILABLE STORAGE.
5012 ALGOL FR 2 HOPPE 2 DIM NO SYMMETRY SIMPLIFICATION LWA
5013 ALGOL FR 3 HOPPE/HUBER 3 DIM NNN
240 ALGOL H LC EI -HHORN CELL/CELL CONSTANTSsLIMITING SPHERE LPM
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241

243

238

244

252

253

246

239

245

257

258

259

254

255

237

5014
242

4019
362

120

PROGRAM COMPUTES COMPLETE SET OF CELL DATA FROM OBSERVED DATA ABOUT TWO
AXESs THEN COMPUTES ALL NON-REDUNDANT INDEX COMBINATIONS SUBJECT TO
SPACEGROUP CONSTRAINTS WITHIN GIVEN LIMITING SPHERE (WAVE LENGTH).

ALGOL LC EI1CHHORN ROTO/AXES FROM LAYERLINES LPM
PROGRAM CALCULATES AXIAL TRANSLATIONS FROM ROTATION-OSCILLATION DATAs
AND OPTIMIZES FOR FILM SHRINKAGE ERRORS AND NON-CYLINDRICAL CAMERA SHAPE.

ALGOL LF EICHHORN SCCS/SCATTERING CURVES LPM
PROGRAM CONVERTS PUBLISHED SCATTERING DATA INTO UNIFORM SET OF 100
VALUES AND DIFFERENCESs TO GIVE CARD SET OF 25 CARDS FOR INPUT INTO
STRUCTURE FACTOR AND REFINEMENT PROGRAMS LISTED BELOW.

ALGOL LP EICHHORN WEIS/LORENTZ~POLWEISSBG.DATA LPM
PROGRAM CALCULATES LP FACTOR ACCORDING TO 3-DIMENSIONAL EXPRESSION AND
OBTAINS BOTH PATTERSON AND FOURIER COEFFICIENT FROM RAW INTENSITY.

ALGOL LP EICHHORN PREC/LORENTZ~POLARCPRECESSION DATA LPM
FROGRAM USES THE MODIFIED WASER EXPRESSION TO OBTAIN LP FACTORS FOR
PRECESSION INTENSITIESe THESE ARE CONVERTED INTO THE PATTERSON AND
FOURIER COEFFICIENTS.

ALGOL LS EICHHORN LSAN/LEAST SQUARES REFe(LS—-ONE) LPM
LEAST SQUARES ANALOG OF DS-ONE.

ALGOL LS EICHHORN LSFM/LEAST SQUARES REFe(LS-TWO) LPM
HAS ALL OPTIONS OF DS—-ONE AND LS-ONEs BUT COMPUTES 9-BY=9 MATRIXes

ALGOL PROF EICHHORN LSPL/MARSH-WASER LEAST SQUsPLANE LPM
THE MARSH-WASER RECIPE IS APPLIED TO COMPUTE THE (OPTIMIZED) LEAST
SQUARES PLANE THROUGH A SET OF POINTS.

ALGOL S EITCHHORN THSC/THRESHOLD SCANNER LPM

PROGRAM DETERMINES THRESHOLD INTENSITY VALUE FOR EACH OBSERVABLE BUT
NOT OBSERVED REFLEXIONs FROM LP EXPRESSION AND MINIMUM VISIBLE INTENSITY.

ALGOL S EICHHORN FILM/ACCURACY OF FILM READINGS LPM
PROGRAM COMPUTES MOST PROBABLE ERROR FOR CELL CONSTANTS FROM ESTIMATED
STANDARD DEVIATIONS OF INDIVIDUAL READINGS.

ALGOL SCF HOLM SCFA/PNL(N) AND Z-CONTRs LPM
HIGHLY SPECIALIZED INTEGRATION PROGRAM TO CALCULATE SELFCONSISTENT FIELDS
FOR HARTREE FIELDS OF LANTHANIDES.

ALGOL SCF HOLM SCFB/Y{R) AND Y*(NL»sR) LPM
HIGHLY SPECIALIZED INTEGRATION PROGRAM TO CALCULATE SELFCONSISTENT FIELDS
FOR HARTREE FIELDS OF LANTHANIDESs

ALGOL SCF EICHHORN ATOM/WAVEFIELD INTEGRATION LPM
CURVEFITTING INTEGRATION OF WAVEFIELDS TO OBTAIN ATOMIC SCATTERING
FACTORS FOR DIFFRACTION USESe

ALGOL SF EICHHORN ISOF/ INDeISOTROPIC STRUCTURE F LPM
SIMPLE STRUCTURE FACTOR AND PERCENTAGE DISCREPANCY CALCULATION FOR
ISOTROPIC TEMPERATURE FACTORS,

ALGOL SF EICHHORN ANIF/INDeANISOTReSTRsFACTORS LPM
SIMPLE STRUCTURE FACTOR AND PERCENTAGE DISCREPANCY CALCULATION FOR
ANISOTROPIC TEMPERATURE FACTORSs

ALGOL SF § E ICHHORN TRER/TRIAL AND ERROR STR,F LPM
THIS PROGRAM WILL ROTATE AND TRANSLATE A RIGID GROUP SYSTEMATICALLY
AND COMPUTE THE STRUCTURE FACTOR SET FOR EACH MODELe THE TRIAL AND
ERROR PROCESS IS SELF-OPTIMIZING AND WILL CONVERGE UPON A SET R-FACTOR,

ALGOL SF 3 HUBER/ANZENHOF s 3 DIM ANY PLANE WANTED NNN

ALGOL TF S EICHHORN ZERO/ZERO-APPR¢ANISOTReTEMP4FACTORS LPM
PROGRAM CONSTRUCTS ZERO-APPROXIMATE SET OF ANISOTROPIC DEBIJE-WALLER
PARAMETERS FROM CELL CONSTANTS AND OPTIMIZED ISOTROPIC TEMP.FACTORS,

AUTOCODE LP PALMER PRECs LP ANY LEVEL NOT TRICLINIC LWA

FORTRAN2 ABS 3 BUSING*LEVY sWEH ORABS/ABSORPTION CORR»ARBITRARY SHAPE LWA
USES. GAUSS INTEGRATION TO CALCULATE ABSORPTION FACTOR FOR CRYSTAL DEFINED
BY PLANE FACESe GENERAL THREE-DIMENSIONAL REFLECTION DESCRIBED BY ANGLES
READ BY SUBROUTINE WHICH MAY BE WRITTEN BY USER. SUBROUTINES INCLUDED FOR
ONE ZONE AND FOR GE ORIENTERe. USES TAPE STORAGE IF NEEDED. WRITTEN IN
FORTRAN 2¢ TESTED ON 704 AND 7090e

FORTRAN2 DP WRIGHT s CHAND s SHO*/DATAPR/SCL+TFsFCOEFsUNTRY FsPATCOEF LPA
DOES WILSON PLOT (BY LEAST SQUARES) TO GIVE OVERALL ISOTROPIC TF AND
PRELIM SCL FACTORe. GIVES PATTERSON COEFS MODIFIED BY ANY DESIRED SHAPE
FUNCTION AND WITH ORIGIN PEAK REMOVEDs THEN RECALCULATES SCL FACTOR BY
CONSIDERATION OF PAT ORIGINe PUNCHES F (ABS SCL) FOR BUSING (PGM 360)



344

345

314
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AND PREWETT (PGM 364) LS PGMS, ALSO PUNCHES UNITARY SF CARDSe COMPILED
ON 32K 70909 SHOULD RUN ON 8K MACHINE
FORTRAN FR2 KAY IT A¥3(CAL)*FOBSeOT FR/DIF, NPA
CALCULATES ELe DENSITY OR DIFFERENCE MAP USING SINe TABLE
CHECKED ON 8000 WORD 704

FORTRAN NsDPs2 KAY NPD AND SPECTReIT FOR 100PART TABL. NPA
CHECKED ON 8000 WORD 704
FORTRAN2 SPC LP SHOEMAKER MIXG2/GEN HKL s SPECTROGON STGSsLPsETC LPA

EXECUTIVE PROGRAM AND PACKAGE OF SUBROUTINESes SUBROUTINE INDEX
GENERATES NEW HKL AND CARTESIAN COORDS OF RL POINT EACH TIME CALLEDe
GENERATES INDICES ASYMMETRIC UNIT ANY LATTICE ANY LAUE GROUPs INPUT
IS CELL CONSTANTS TRICLINIC OR OTHER. PGM CALCULATES SETTINGS PHI CHI
PSI FOR GE XRD5 SINGLE CRYSTAL ORIENTER (GONIOSTAT) OR MAY BE ADAPTED
TO SETTINGS IN WEISSENBERG OR OTHER GEOMETRYe OPTIONALLY CALCULATES
LP OR OTHER NEEDED DATAe« COMPILED ON 32K 709s SHOULD RUN ON 8K.
GENERALIZATION OF PGM 119.

PROGRAMS LISTED UNDER ACTUAL MACHINE DESIGNATIONS

6012
6011
6010
6013

7018

8001

8002

7016

7017

7015

5016

5017

7013

5019

5023

5021

ALWAC-3E FR 1 TUVLIND 10-28/ LWA
ALWAC=-3E FR 2 TUVLIND 05-28/ LWA
ALWAC-3E SF LAGERWALL 02-28/ LWA
ALWAC-3E SF 3 H APPEL KGK-1/ LPA

GENERATES ONE OR TWO TERM STRUCTURE FACTORS FOR POSITIVE HKL»
USING 2 OR 3 TERM EXPONENTIAL APPROXIMATIONS OF LFe

BULL GET LP BASSI L AND LP CALC»SIN SQUARE THETA LWA
CALCe L AND LP FACTORS AND SINUS SQUARE THETA
BULL GET FR 3 AC KEUNINGsVONK#* TRICLs 1500 REFL NNN

USES TRICLe ELeDENSe FORMULAE BUT ONE SIGN RELATION MAY BE INTRUDUCED
SPEED 3 SEC/POINT (1500 REFLe)e

BULL GET LP KEUNINGs VONK* Ds LFs INTe OVER LP LWA
INPUT RECe CELL CONSTes TABLES OF LITTLE F (MAXe 5) AND H K Lo

BULL GET LS BASSI LSeDMe64 PARAMETERS MAX LWA
LEAST SQUARES REFINEMENTs DMs 64 PARAMETERS MAXIMUMe NO TEMPERATURE
FACTOR

BULL GET SF LP BASSI SF OR INTENSITIESsLP» N OR XRAYS LWA

SF OR INTENSITIES CALCULATIONSs N OR X RAYSs L OR LP FOR POWDERS»
ALMOST ALL SPACE GROUPS. 16 ATOMIC POSITIONS MAXs 4096 ATOMS PER UNIT
CELL MAXe LF PEPINSKY APPROX.
BULLGAET D LP LF LABeCALCeCNRS DsLP(WEISsPree}sLF LWA
TRICLINICe CALCULATES 1/Ds Ls AND LP FACTORS (N OR X RAYS)
FOR POWDERSs WEISSENBERGsesee CALCULATES LF LINEAR INTERPOLATION
BULLGAET DP EXT IITAKA EXTINCTION COR FOR STRONG REFLECTION LWA
CORRECT F FOR EXTINCTION ASSUMING DARWINS EQelI#=I/1-GIeWHERE I IS
I 0BSes G IS FOUND FOR THE GIVEN STRONG REFLECTIONS AND CALCULATES I%* AND
F FOR THE PLANES.
BULLGAET DP TF IITAKA WILSON PLOT FINDS SCL AND TF LWA
GIVES DATA FOR WILSON PLOT. TF AND SCL FACs IS CALCULATED BY LS IF THE
WEIGHT FOR EACH ZONE IS ASSIGNED.

BULLGAET FR 2 LABeCALCeCNRS FOURIER SYNTHESIS 2 DIMe LWA
FOURIER SYNTHESIS 2 DIMENSIONSs STEPS FROM 1/100
BULLGAET H 2THETA IITAKA LIST He2THETA ETC IN A GIVEN REGION LWA

LISTS HKLsMULTIPLICITYs»SIN THETA BY LAMDASQe»2THETA ETC FOR THE
PLANES WITHIN A GIVEN 2THETA MAXe. HKL IS IN A DEFINITE ORDER EXCLeABSENT
REFLECTIONS¢CALCULATION ONLY FOR ANY GIVEN ZONE OR A LAYER OR AN AXIS
IS POSSIBLESs

BULLGAET 1D IITAKA ID BET GIVEN ATOMS ALSO BOND SEARCH LWA
ANY SYMeOPERATION INCLUDING LATTICE TRANSLATIONSsDEFINED FOR PARTICULAR
SPACE GROUP IS APPLIED FOR ANY ATOM (IN ASYM UNIT)e DISTANCES AND
ANGLES BETWEEN ANY SPECIFIED (OR NOT SPECIFIED) ATOMS ARE CALCULATED.
IN ANGLE CALCULATIONs IT IS POSSIBLE TO FIX ONE ATOM AS CENTER AND
CALCULATE ALL POSSIBLE DISTANCES AND ANGLES AROUND IT.

BULLGAET LC IITAKA FOR ALL XTL SYS BY I'S INCL 3 SYST ER wWA
FINDS RECIPROCAL LATTICE CONSTe(MAX 6 PARAMETERS) BY LS METHOD BASED ON
INDEXED 2THETA 0OBS BY POWDER OR SINGLE TAKEN BY ANY WAVELENGTHe



1%

5020
5018

5015

5024

7014

5022

7012

7004

7011

7002

7001

7006

7007

7009

7008

7010

INDIVIDUAL WEIGHT FOR EACH OBS CAN BE PUTe SYSTEMATIC ERRORS UP TO 3
KINDS ARE INCLUDE HKLs 2THETA 0BS AND CAL TABLE IS PRINTEDa

BULLGAET LC TRANS [ITAKA TRANSFORM LC IN BOTH DIRECTIONS LWA
GIVES BOTH CELL VOLUMES AT THE SAME TIMEe
BULLGAET LP»sABS IITAKA WEIS PREC FOR ANY LAYERsXTL SETTING LWA

WEISes RETIGRAPH»OSC AND PRECe PHOTO CAN BE TREATED FOR ANY METHOD OF
TAKING PHOTOsANY CRYSTAL SETTING (AXIS) AND FOR ANY LAYER LINE.
ABSORPTION CORRECTION BY INTERPOLATING THE STORED TABLE AND CAN BE
APPLIED FOR SPHERICAL AND C LINDRICAL SPECIMEN

BULLGAET LS 3 IITAKA TRIyMONOSORTH s _.sDMs ISQTFeEACH ATOM LWA
REFINES FOR F SQeALL DATA ARE STORED IN THE M CHINELUSES WEIGHTS BY
HUGHES SYSTEMe THE WEIGHT CAN BE MODIFIED BY A FACTOR GIVEN BY EACH INPUT
PLANE CARDe THE SHIFTS XYZB FOR EACH ATOM AND OVERALL SCALE FACTOR ARE
OBTAINED BY DIAGONAL APPROX.THEY ARE MULTIPLIED BY GIVEN DAMPING FAC.
(XYZ AND B SCL SEPARATELY)e AT THE END OF EACH CYCLE SHIFTSsEeSeDeSH
R ETC ARE LISTED. SPEED FOR TRIe O0¢5N+0428J+1e5 SEC/PLANEeN ATOM J KIND.

BULLGAET PERPe D IITAKA FIND BEST PLANEsCALC. PERPENDICs D LWA
TRICLINIC CASE. FINDS THE BEST PLANE THROUGH A GIVEN SET OF ATOMS BY
LS METHOD AND CALCULATES THE PERPENDICULAR DISTANCES FROM ANY GIVEN ATOM.
THE COEFFICIENTS OF THE EQUATION OF THE BEST PLANE ARE GIVEN WHICH ARE
PROPORTIONAL TO THE MILLER INDICES OF THE PLANE.

BULLGAET SF 2 3 LAB4CALCSCNRS SF DIRECT SUMMATION LWA
SF BY DIRECT SUMMATIONs GIVEN COORDINATES OF EACH ATOMs HKL SET »

AND LFe 1000 ATOMSs MAX VALUE OF H (OR K OR L) 100

BULLGAET SF 3 FR2 IITAKA TRI MONO ORTH C FOLLOWED BY FR PROJ LWA
ISOe TF FOR EACH ATOM KINDe DATA FOR ANY FR OR DIF FR PROJe ARE STORED
CURING SF CALe BUT SF INPUT IS FOR UNIQUE REFe R FACe ETC ARE LISTED.

FR CALe CAN START AFTER SF FOR ANY PART OF THE CELL WITH ANY INTERVAL.
OUT PUT PERMITS DIRECT CONTOQURING. SF SPEED FOR TRIe 0e06N+0e52JU+3 SEC/
PLANE« N ATOM J ATOM KINDe

CAB 500 ID CNRS BELLEVUE ID»BOND ANGLES»TRI LINICsORTHORHOMBS LWA
INTERATOMIC DISTANCES AND BOND ANGLES FOR TRIPLETS OF ATOMS IN
TRICLINIC AND ORTHORHOMBIC SYSTEMS

CAB 500 LF 1/D2 CNRS BELLEVUE CALC LFs1/D SQUARE ALL SYSTEMS LWA
CALCULATES 1/D SQUARE AND LFs ALL SYSTEMSs HKL SET AND LF VALUES FOR
DISCRETE VALUES OF 1/D BEING GIVENe LF BY LINEAR INTERPOLATION

CAB 500 LP CNRS BELLEVUE LP CALCSWEIS EQUI-INCLsHeALL SYSTEMS LWA
IN ALL SYSTEMSs GENERATES HKL LIMITED BY REFLECTION SPHEREs FOR EACH
HKLs GIVES 1/D SQUAREs AND LP FOR WEIS EQUI-INCL.

CAB 500 LS 2 CNRS BELLEVUE LS 2 FOR DIFFERENT PLANE GROUPS«DM LWA
ONE PGM OF LS REFINEMENT FOR EACH OF PLANE GROUPS P2s PGGs PMGs CMMs
PMMe REFINES ATOMIC COORDINATESs ISOTROPIC TF (THE SAME FOR ALL ATOMS)»
AND SCALE FACTOR. DMe MAX NUMBER OF ATOMS UNRELATED BY SYMMETRY 20. MAX
NUMBER OF REFLECTIONS 300s 10 DIFFERENT ELEMENTS MAX,

CAB 500 LS 3 CNRS BELLEVUE LS 3 FOR P212121 SPACE GROUP.DM LWA
LS REFINEMENT FOR P212121 SPACE GROUPs» ON THE ATOMIC COORDINATES OF 20
INDEPENDENT ATOMS MAX, 300 REFLECTIONS MAXe LFS PROPORTIONAL TO A
UNIQUE LFs DMe

CAB 500 SCL TF CNRS BELLEVUE SCL AND TF WILSON METHOD LWA
SCALE AND TEMPERATURE FACTORS BY WILSON METHOD. 1400 VALUES OF

- EXPERIMENTAL INTENSITIES MAXIMUM,.

CAB 500 SF 2 CNRS BELLEVUE CALC SF 2 FROM AT +COORDe OF EACH ATe LWA
CALCULATES SF 2 FROM ATOMIC COORDINATES OF EACH ATOMs HKL AND CORRES-
PONDING LFS BEING GIVENs 40 ATOMS MAXe (OR 80 IF CENTERED)

4 DIFFERENT ELEMENTS MAX.

CAB 500 SF 2 3 C CNRS BELLEVUE SF 2 3 TRICL C WITH ISOTROPIC TF LWA
CALCULATES SF 2 OR 3 FOR TRICLINIC CENTERED CELLe ISOTROPIC TEMPERATURE
FACTOR IF NEEDEDe HKL SETs 1/D SQUAREs AND LFS ARE GIVEN FROM ANOTHER
PROGRAM,

CAB 500 SF 3 CNRS BELLEVUE CALC SF 3 FROM ATe«COORDe OF EACH ATe LWA
CALCULATES SF 3 FROM ATOMIC COORDINATES OF EACH ATOMs HKL AND CORRES-
PONDING LFS BEING GIVENe 100 ATOMS MAXe (OR 200 IF CENTERED)

4 DIFFERENT ELEMENTS MAXe

CAB 500 " SF 3 C CNRS BELLEVUE SF 3C WITH INDIVIDUAL ISOTROPIC TF LWA

CALCULATES SF 3 FOR CENTERED CELLe ISOTROPIC TEMPERATURE FACTOR
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7003

7526
7527
6008

6009

4023

4028

4021

4027

4049
4020

4025

4022
4029

4026

4030

4024

5007

5004
5005

5003
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FOR EACH ATOMs IF NEEDED. HKL SETs 1/D SQUAREs AND LFS ARE GIVEN FROM
ANOTHER PROGRAMe

CAB 500 SPEC CNRS BELLEVUE F OBS FROM OPTICAL DENSITIES LWA
CALCULATION OF F OBSERVED AS SQUARE ROOT OF OPTICAL DENSITIES
CORRECTED WITH LP FACTORS

CAB 500 SPEC CNRS BELLEVUE NORMALIZES INTENSITIES FROM N FILMS LWA
PUTS ON THE SAME SCALE INTENSITIES FROM N FILMSs N MAX = 12, GIVES FOR
EACH REFLECTION THE N VALUES ON SCALE OF FIRST FILM AND MEAN VALUE.

CEP SF C AT GUERRIBERTOLUZ MIN SF/ LWS
CEP SF C 2 GUERRI »BENVENUT MIN F/ LWS
DASK K2 FR 2 3 LARSEN F DASK 330D/GENL FR 3 DIM LWA

3-DIM FR PGM APPLICABLE TO ANY SPACE GROUP,
STRAIGHT OR DIFFERENCE FR AND BOUNDED PROJECTIONS POSSIBLE.

DASK K2 SF MONDRUP DASK 330/GENL SF LWA
SF PGM» ANISOTROPIC TFs» USES TRICLINIC FORMULAES
DEUCE bP SIME/SPEAKMAN LP TUNNELL CORR FOR WEISSENBERG MW A

PO14/EQUI-INCLINATION WEIS DATA FOR A TRICLINIC CRYSTAL ARE CORRECTED FOR
LP TUNNELL FACTORSe BASIC DEUCE GIVES 50 PLANES PER MINUTE. OUTPUT
SUITABLE FOR ROLLETT SF 'SFLS FR PGMS.

DEUCE FR ROLLETT/PETERS FR/3D BL CENL MWA
ALL SPACE GROUPS BUT MUST SUM OVER ALL REFLECTIONS WITH NON-NEGATIVE
INDICESe NO LIMIT ON REFLECTIONSs SECTIONS MUST BE DONE IN PARTS IF MORE
THAN 60 BY 80 POINTSe INTERVALS N/7240e

DEUCE FR 2 SIME/SPEAKMAN ELECTRON DENSITY IN GENERAL PLANE MWA
P028+029+030/PROGRAM COMPUTES FOURIER SECTION AT A GENERAL PLANE THRU A
MONOCLINIC CELL USING THE METHOD OF TREUTING AND ABRAHAMS ACTA CRYSTe 14
190

DEVUCE FR 3 DF SIME POB6/DIFFERENTIAL SYNTH SF IT ON DRUM MWA
STRUCTURE FACTOR DATA NORMALLY ON DRUM AS AT END OF SeFe PROGRAMs
REFINES ATOMIC COORDINATES AND INDIVIDUAL ISOTROPIC TEMPERATURE FACTORS.

DEUCE FR 3 DF SIME/SPEAKMAN DIFFERENTIAL SYNTH NP X

DEUCE ID SIME/SPEAKMAN BOND LENGTH AND ANGLE MWA
P031s032/BOND LENGTHS AND ANGLES CALCULATED FOR UP 0O 128 ATOMS AND CAN
GENERATE FROM THESE TWELVE RELATED SETS OF 128 ATOMS.

DEUCE PLANE WATSON/SPEAKMAN MEAN MOLECULAR PLANE DETERMINATION MP X
P069/ALPHACODE PROGRAM DETERMINES BEST PLANE THROUGH A SET OF ATOMS BY
METHOD OF SCHOMAKERs ACTA CRYSTe 12s 600. ATOMS CAN BE GIVEN ANY WEIGHT
FOR THE LEAST SQUARES PROCESSe DISTANCES OF ALL ATOMS FROM THIS PLANE ARE
ALSO OBTAINED.

DEUCE R SCL SIME/SPEAKMAN SCALE AND DISCREPANCY FACTOR MWA
P019/BASIC DEUCEs. SCL AND R FROM ROLLETT STYLE SF OUTPUT,
DEUCE SF ROLLETT/PETERS SF/3D GENL ISOTROPIC MWA

ALL SPACE GROUPS NO LIMIT ON REFLECTIONSe PARAMETERSs F SCALE>»
POSITIONS» ISOTROPIC B FACTORSs CHEMICAL TYPES. UP TO 1664 ATOMS
OF 16 TYPES., g

DEUCE SF SIME P081-3/SF USING PAPER TAPE IT OT MWA
COMPUTES STRUCTURE FACTORS WITHOUT PUNCHING THEREBY, ALLOWING THE R FACTOR
TO BE DETERMINED FIRSTe THE DATA ARE STORED IN DEUCE IN THE FORM
REQUIRED BY THE DIFFERENTIAL SYNTHESIS PROGRAM.

DEUCE SF LS ROLLETT/PETERS LS/3D BLOCK DM AT GENL MWA
ALL SPACE GROUPSs NO LIMIT ON REFLECTIONSe PARAMETERSs F SCALE»
POSITIONSs ANISOTROPIC B FACTORSs CHEMICAL TYPESe UP TO 64 ATOMS
OF 16 TYPES,

DEUCE T/OMEGA SIME/SPEAKMAN CRUICKSHANK THERMAL ANALYSIS ACTA 9 MWX
P036903750389039/ALPHACODE AND GIP MONOCLINIC THERMAL ANALYSIS PGMe 1)
TRANSFORMS COORDINATES» TEMP FACTORS TO ORTHOG MOLECULAR AXESe GIVES
VALUES OF U SUB IJ FOR EACH ATOM (ACODE)e 2) FORMS LS NORMAL EQTNS FOR
DETN OF T AND OMEGA (ACODEie 3) INVERTS MATRIX» SOLVES FOR T AND OMEGA
{GIP7)e 4) DETERMINES STANDARD DEVIATIONS (ACODE)

ER 56 FR 2 THURN GENL s VARIABLE GRIDs Hs K UP TO 19 LWA
IT ABS(F)COS{ALPHA)»ABS(F)SIN(ALPHA)

ER 56 FR 2 C KRUECKEBGsBERGe 2DIM ALL CENTROSYM SPACE GROUPS LPA

ER 56 ID MATTES DISTe ANGLES BETWEEN SELECTED ATOMS LWA

ANY SYMMETRYe DISTANCES AND BOND ANGLES BETWEEN SELECTED ATOMS
ER 56 LC BY LS SCHMID STRUCTUR E/ REFINEMENT OF LC BY LS LWA
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5001

5002

6020

6019

6021
6022
6014
6016
6026
6017
6024
6023

6018
6025
6015
108
109
110

125
6513

6512

GILT FUER ALLE KRISTALLKLASSENs IT. WELLENLAENGE UND (UNGENAUE
LC ODER KOEFFIZIENTEN DER QUADRATISCHEN FORM) SOWIE (THETA ODER
4XTHETA ODER SINUSQUADRAT THETA) UND KENNZIFFER FUER KRISTALLKLASSE.
OT. VERBESSERTE KOEFFs DER QUADRe FORM» Es» LC VERBESSERTs (SINQUADRAT
THETA FUER GEGEBENE (HKL))} GEMESSEN UND MIT NEUEM LC BERECHNET.
BIS 200 THETAWERTE ZUGELASSEN, »

ER 56 LP WEIS MATTES WEIS LP FOR ANY LEVEL LWA
CALC OF SFs SQUARE OF SFs SIN THETA FROM EQUIINCLINATION
WEIS~DATA

ER 56 THETA+SF SCHMID STRUC. A/IN MILLER INDICES ARRANGED LWA
SINQUADRAT THETA UND KOMPLEXER SF FUER ALLE KRISTALLSYSTEME 3=DIM.
BIS ZU 200 ATOME AUS 10 VERSCHIEDENEN ATOMSORTEN JE ELEMENTARZELLE
ZUGELASSENe AUSGABE IN LEXIGRAPHISCHER ANORDNUNG DER MILLER INDICES

ER 56 THETA+SF SCHMID STRUCTUR B/ARRANGED INCREASING THETA LWA
FUER MONOKLINE UND HOEHERE SYMMETRIE ERHAELT MAN SINQUADRAT THETA»
THETA UND KOMPLEXEN SFs DER GROESSE VON THETA NACH GEORDNET. BIS ZU
200 ATOME AUS 10 VERSCHIEDENEN ATOMSORTEN JE ELEMENTARZELLE SIND
ZUGELASSEN. ERFASST WERDEN DIE MILLERINDICES H==9(1)+9s
K=0(11}9» L=0(1)9

FACIT 2K ABS WERNER ABSP/PREC 39 XTALS OF ARBITR SHAPE LWA
AS ABSW FOR FACIT EXCEPT THAT CALC TIME IS Ce N¥M%%#3%0,018 SEC PER REFL
FACIT 2K ABS WERNER ABSW/WEISS 3s XTALS OF ARBITR SHAPE LWA

CALULATES ABS FACTORS AND CORRECTS INTENSITIES. GAUSS METHOD FOR
NUMERICAL INTEGRATIONe N (MAXe 14) XTAL SURFACES. M#*#3 VOLUME ELEMENTS
TO BE CHOSEN SO THAT M*#3% (N+1) IS LESS THAN 8000« INPUT IS EGNe FOR =
OR COORDINATES FOR THREE POINTS IN - EACH XTAL SURFACE» CELL DIMENSIONS»
LINEAR ABSORPTION COEFFICIENTs WAVE LENGTHs HKL AND OBSERVED
INTENSITIESs ABOUT N#¥M*#3#0,009 SEC PER REFLECTION.

FACIT FPK 2 3 LUNDBRGsOLOVSON LOKE/FR PK MAXs GAUSS ELLIPS APPROX LWA
FACIT 1K FR 2 EDSTRAND/ASB* S1/C FAST LWA
FACIT FR 2 3 LIMINGA»OLOVSON PROFFS/ANY SYMMsGRID.REFL ANY ORDERe LWA
FACIT 10 LIMINGAsOLOVSON VINTER/DISTsANGLESeANY SYMMETRY. LWA
FACIT 2K LF WESTMAN AFFE/LS FIT POLYNOM(SIN THETA)=LOG LF LWA
FACIT LP WERNER PRECs LP FOR ANY LEVELs H LWA
FACIT 2K LP WESTMAN»ASBRINK LOPPA/LP OF INTENSITIES FROM WEIS LWA
FACIT LS ASBRINKs BRANDEN LS/BLOCK~DM APPRsILAYER SCLSsISOTR TFS LWA

SFLS (OR SF) PGM FOR ORTHORH SYMM AND LOWERe PGM REFINES F BY SHIFTING

LAYER SCALEFACTORS COUPLED IN A MATRIX WITH AVERAGE VIBRATION PARAMTR)

AND BY SHIFTING ATOMIC COORDS AND INDIV ISOTR VIBR PARAMTRS USING BLOCK
DIAG MATRIX APPROXIMATIONe. PGM USES LF TABLESs PROVIDES THREE DIFFERENT
WEIGHTING SCHEMES»s HAS ACCELERATION DEVICES AND MAKES WEIGHT ANALYSIS,

ACCIDENTALLY ABSENT REFLSs IF INCLUDED»s ARE TREATED SEPARATELY.

FACIT 1K P WERNER 1Q81/ INDEX APPR KNOWN PTRNsREFINES LC LWA
FACIT SF ASBsWESTMsBLOMK PROSIT/P1l OR P=1sLF-CONSTSs FROM AFFE LWA
FACIT SF H LIMINGA»OLOVSON STRIX/CALC SF+H FOR FR 1TeANY SYMM, LWA
G-150 LC MALLETT CUBICs COHN LS METHOD»s DBL PREC

G-15D LC MALLETT MONOs ORTHs COHN LS METHODs DBL PREC
G-15D P PK MALLETT POWD LINE PROFILE ANAL»s STOKES

G-15 SF AT S SMITH A ¢ P~-BCM ONLYs LONG CHAIN MOL

G-15 SF S SMITH A E P-BNM FROM FT OF LONG CHAIN

ILLIAC ) STEMMLER/GRAF# HENDRICKS AND TELLER MIXED LAYER EQN
LGP30 D L INEK#NKB FOR "THETA INTERPOLATE IN TABLES NPA

INPUT ARBITRARY TABLES» LATTICE CONSTANTSe QUTPUT VALUES OF
PHYSICAL FUNCTIONS FROM TABLES FOR EVERY HKLe

LGP30 DP KOENIG M=13 100/AVG WEISS OR PREC DATA»s LP
LGP30 oP CARPENTER OM13-C3/REPROCESS DATA» PERMUTE HKL
LGP30 DP LP MEDRUD M13-M1/CONVERTS INT TO F##2

LGP3¢C FR 2 A KOENIG "M=13 102/BL 1/64 ACENTR

LGP30 FR 2 C KOENIG M=13 101/BL 1/64 CENTRO

LGP30 FR 2 C LEFKER FR OR PATT 512 COEFS

LGP>0 FR 2 DF LEFKER DIFFERENTIAL SYNTH 512 COEFS

LGP30 FR 2 3 C BAENZIGER M13-BLl.,/GRID 1/64

LGP30 FR 3 5 NORMENT FOR R3M + RELATED SP GRPSs 400 COEFS
LGP30 H LP NORMENT HKLs LP

LGP30 10 LINEK*NKB GENERAL FORMULA LWA
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LGP30 LP CARPENTER M13-Cl/LP CORR FOR WEISS DATA
LGP30 LS A AT BAENZIGER M13-B2/UP TO 26 UNIQUE ATOMS
LGP30 LS C AT BAENZIGER M13-B3/UP TO 26 UNIQUE ATOMS
LGP30 PATSUP 2 LOVE PATT SHIFT MAP MAKER
LGP30 PI LEFKER INDEX TETRAG AND HEX POWD PATTERNS
LGP30 SF LP LEFKER GEN SFs LPs SP GR EXT 96 ATs 6 KIND
LGP30 SF S NORMENT SF FOR R3M + RELATED GRPS»s TO 64 AT
LGP30 SF 2 LENHERT PREP F OR DF FOR PGMS 2 OR 3
MERCURY DIRC WOOLFSON WOOLFSONS FOLLY/ LPA
DATA - SIGN RELS IN FORM OF TRIPLE PRODUCTSs
OUTPUT = ALL SETS OF SIGNS FOR WHICH SIGN RELS ARE VALID WITHIN
PRESCRIBED LIMITS,
METHOD = AS DESCRIBED IN ACTA CRYST 10s 116
TIME - DEPENDS ON PRESCRIBED LIMITS, (SEE ALSO PGM 4002s FOR 704s)
MERCURY DP LAI/ROLLETT CORRELATE F-SQUARED LPA

GIVEN F-SQUARED FROM 2 SETS INTERSECTING LAYERS AND SCL FACTORS»
PRODUCES AVERAGED DATA ON COMMON SCALE

MERCURY D°P MAIR/ROLLETT CORRELATE AND SORT MWA
GIVEN F-SQUARED FROM 2 SETS INTERSECTING LAYERS AND SCL FACTORS)»

PRODUCES AVERAGED DATA ON COMMON SCALEes ANSWERS CAN BE SORTED BEFORE
OUTPUT »

MERCURY DP PROUT DR/04 LWA
TRANSFORMS I FROM WEIS OR OSCILLATION PHOTOGRAPHS TO F-SQUAREDs F»

AND MODIFIED F-SQUAREDs APPLYING LORENTZs POLARISATION ANC
INCLINATION FACTORS,

MERCURY DP ROLLETT SORT HKL DATA MPA
GIVEN HKL DATA IN RANDON ORDERs PROVIDES DATA SORTED INTO ANY DESIRED
ORDER OF INDICES.

MERCURY ©DP NORTH RIM46/TAPE-EDITING/CORRECTING LWA
TAPE IS READ IN AND COPIED BY COMPUTERe WHENEVER A PRE-SELECTED
CHARACTER IS ENCOUNTEREDs IT MAY BE (1) COPIED AS IT STANDS»s
(2) OMITTED ENTIRELYs (3) REPLACED BY A DIFFERENT PRE-SELECTED
CHARACTERs ACCORDING TO HANDSWITCH SETTINGSs

MERCURY DP NORTH RIM60O/AUTOMATIC DIFFRACTOMETER DP LWA
{l) DIFFRACTOMETER OUTPUT CHECKED FOR PUNCHING ERRORS
(2) DATA CHECKED FOR EVIDENCE OF CRYSTAL MIS=-SETTING
(3) BACKGROUND-CORRECTED INTENSITIES DERIVED
(4) STANDARD ERRORS IN ABOVE CALCULATED
(5) CORRECTIONS APPLIED FOR LP FACTORs ABSORPTIONs AND RADIATION DAMAGE
(6) FINAL QUTPUT IN FORM SUITABLE FOR INPUT TO FOURIER OR LEAST SQUARES

PROGRAM
MERCURY DP LP BLANDs ROWE* 439/DATA REDUCTION LPA
DATA TAPE REQUESTS OPTIONAL FACILITIES INCLUDING LP FACTORs UPPER LAYER
" WEIS SPOT SHAPE CORRECTIONs INTERPOLATION FOR ABSORPTION CORRECTION»
WILSON PLOTs UNITARY SFe INPUT PLANES TAPE CARRIES HKL INTENSITY,
OUTPUT IS ANY OR ALL OF F SQDs Fos Us SIN/LAMBDA SQDs SCALING AND TEMP.
FACTORS FROM WILSON PLOT.

MERCURY E MAIR/ROLLETT BOND LENGTHS AND STANDARD DEVIATIONS
GIVEN POSITION AND VARIANCE MATRIX OUTPUT FROM 3-D LS» FINDS BOND LENGTHS
AND THEIR STANDARD DEVIATIONS,

MERCURY FPK HARDING PEAK SHAPES MPA
CALCULATES 3-D FOURIER TRANSFORM OF GIVEN LF CURVEe
MERCURY FR 2 KEILHAU NDRE-R2280/C0OSCOS OR SINSIN VERSION LWA

COMPUTES 2-DIM FR AS A SUMMATION OVER F (HKL) COSCOS-
OR F (HKL) SINSIN-TERMS ONLYe SPEC CASE OF PGM NDRE~-R2281s
AXES SUBDIVISION 1/60e INPUT PGM NDRE BIP.

MERCURY FR 2 KEILHAU NDRE-R2281/C0SCOS + OR - SINSIN VERSN LWA
COMPUTES 2-DIM FR AS A SUMMATION OVER (A(HKL)} COSCOS + OR -
B8 (HKL) SINSIN) TERMSe AXES SUBDIVISION 1/60e [(NPUT PGM NDRE BIPe

MERCURY FR 2 KEILHAU NDRE-R2282/PLANE GROUPS 7s8 AND 12 LWA
COMPUTES 2-DIM FR AS A SUMMATION OVER A(HKL) COSCOS TERMS WHEN Q IS EVEN»
B (HKL) SINSIN TERMS WHEN Q IS ODDs Q BEING H OR K OR H+Ks
AXES SUBDIVISION 1/60e INPUT PGM NDRE BIPe

MERCURY FR 2 KEILHAU NDRE-R2284/GENERAL VERSION LWA
COMPUTES 2-DIM FR AS A SUMMATION OVER TERMS A (HKL) COSCOS+B (HKL) SINCOS
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+C (HKL) COSSIN-D(HKL) SINSINe. AXES SUBDIVISION 1/60. INPUT PGM NDRE BIPe

MERCURY FR 3 KEILHAU NDRE-R2285/230 OPTIMAL PGMS LWA
CONSTRUCTS OPTIMAL WORKING PGM VALID FOR THE SPACE GROUP IN QUESTION
TAKING FULL ADVANTAGE OF COMPUTATIONAL SHORTCUTS MADE POSSIBLE BY
SYMMETRY RELATIONSe WORKING PGM IS VERY CLOSE TO ABSOLUTE OPTIMUMe
FINALLY PERFORMS 3-DIM FRe AXES SUBDIVISION 1/60e INPUT PGM NDRE DIPe.

MERCURY GEOMETRY ROLLETT ROTATE BOND MPA
GIVEN POSITIONS OF THREE ATOMS FORMING TWO BONDSs FINDS POSITION BY
ROTATING ONE BOND ABOUT ANOTHERe

MERCURY GEOMETRY SPARKS/ROLLETT LOCATE HYDROGEN ATOMS MWA
THREE ROUTINES WHICH PROVIDE COORDINATES FOR H ATOMS CALCULATED FROM
OTHER POSITIONS FOR ATOMS JOINED TO XHs XHHs XHHH GROUPS RESPECTIVELY.

MERCURY GEOMETRY SPARKS/ROLLETT MOLECULAR AXES MWA
GIVEN ATOMIC POSITIONS AND WEIGHTSs FINDS CENTROIDs AXES OF INERTIA
(BY LATENT VECTOR ANALYSIS) AND COORDINATES REFERRED TO THESE AXES.

MERCURY ID DIDRIKSEN NDRE~R2286/ATOMIC DISTe AND ANGLES LWA
COMPUTES THE DISTANCES BETWEEN ANY TWO ATOMS SPECIFIED IN A GIVEN
STRUCTURE AND ANY ANGLES IN ANY TRIANGLE FORMED BY ANY THREE ATOMS
SPECIFIEDe INPUT PGM NDRE DIPs

MERCURY ID SPARKS/ROLLETT DISTANCES AND ANGLES MwWA
GIVEN ATOMIC POSITIONS AND SYMMETRY OPERATIONS» PROVIDES ALL UNIQUE
DISTANCES IN STRUCTURE BELOW GIVEN LIMITs ALL ANGLES WITH LEGS BELOW
SECOND LIMIT.

MERCURY LC MAIN» WOOLFSON FROM WEIS DATA LPA
USES ALPHA 1 - ALPHA 2 SEPARATION FROM ZERO-LAYER WEISe INPUT -

INDICES WITH MEASURED SEPARATIONS» CAMERA CONSTANTSs ROUGH LCe
QUTPUT - ACCURATE LC WITH Ee ACCURACY ABOUT 1/2000,

MERCURYA LF INTPL PAULINGsDOLLIMORE/INTERPOLATES IN LF LPA
GIVEN LF TABULATED AT WIDE INTERVALS IN S» DOES POLYNOMIAL INTERPOLATION
AT PRESET INTERVALS IN LAMBDA S OR LAMBDA S SQUARED. USED WITH ROLLETT
SFLSe

MERCURYP P H D SF PAULINGsDOLLIMORE/RD1/CALCs»SORT Ds SF NPA
FOR GIVEN CELL»2 GENERATES HKL»s CALCULATES D FOR ALL PLANES IN GIVEN
SHELLs SORTS IN ORDER OF Ss» PUNCHES ANY OF Ds 1/Ds D2s 1/D2s S» S2»
LAMBDA Ss (LAMBDA S)2s THETAs 2THETA., FOR GIVEN STRUCTURE WILL PRODUCE
Fse Is ILPe ISOTROPIC TF ONLYs ANY SPACE GROQUPe

MERCURY PATSUP ABRHMSNs»ROLLETT PAYTERSON SUPERPOSITION 3D LPA
GIVEN 3-D PATTERSON FUNCTIONs SYMMETRY OPERATIONSs TRANSLAIES ORIGIN TO
EACH OF UP TO 16 GRID POINTSs CALCULATES SPECIFIED FUNCTION OF
COINCIDENT POINTS,

MERCURY PK EHRLICH 868/RHO MAX AND CURVATURE LWA
FOR GIVEN F CURVE (FORSYTH WELLS)s TEMPERATURE FACTORS AND WAVELENGTH
CF RADIATION PREDICTS CURVATURE AND MAX VALUE OF ELECTRON DENSITY

MERCURY PK LOCN SPARKS/ROLLETT 19~-POINT GAUSSIAN INTERPOLATION MWA
GIVEN 19 POINTS OF FO MAP PROVIDES PEAK POSITION AND HEIGHTe GIVEN FC
(OR FO - FC) POINTS AS WELL AND INPUT POSITION CALCULATES N-SHIFTS AND
BACK-SHIFTSe GIVES B~FACTOR ALSO IF AXES ORTHOGONALe

MEKRCURY PLANE ROWE 353/BEST WEIGHTED PLANE LWA
EQUATION FOR WEIGHTED PLANE THROUGH GIVEN POINTS IS CALCULATED USING
LEAST SQUARES METHODs AND OUTPUT IN ORTHOGONAL AND CRYSTALLOGRAPHIC
COORDINATESy DISTANCES OF THESE POINTSs THEN OF ANY OTHER GIVEN POINTS»
FROM THE-PLANE ARE ALSO OUTPUT.

MERCURY LS2 FMAT CURTIS/BOWLER 29F/GENL 2D LSsFMyATsN OR XRAY LWA
GENERAL 2-=DIM SF + LS PGMs FULL MATRIXs ANISOe NEUTRON OR XRAYe INPUT
PLANE GP NOy LCs LFs LIST OF HKFy PARASs CONTROL CODE FOR EACH CYCLEs
WEIGHT IS A FUNC OF Fo OUTPUT PARASs CHANGES» ERRORSs SFs AS REQDs
WRITE~UP AERE-R3134 AMENDED BY CPN 52+ SAME AS 7090 PGM LS2DsNO.

UP TO 31 DISTINCT ATOMSs 85 PARAS REFINEDs 500 PLANESs ON 24K MERCURY
MERCURY R LAI/ROLLETT AGREEMENT ANALYSIS LPA
GIVEN F-0BSy F-CALCs FINDS SUMS OF MODULI OF F-0BSs F~CALC» F~-DBS MINUS
F~CALCs» AND R FACTORS, FOR GROUPS INDICATED BY F-0BSs SIN THETAs AND

INDEX VALUES.

MERCURY S NORTH RIM5Q/FOURIER INTERPOLATION LWA
GIVEN AN ELECTRON=-DENSITY DISTRIBUTION EVALUATED AT THE POINTS OF A
3-DIMENSIONAL GRIDs THE PROGRAMME USES LINEAR INTERPOLATION TO
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CALCULATE THE ELECTRON DENSITIES AT THE POINTS OF A SECOND GRID)»
RELATED TO THE FIRST IN A DEFINED WAY.

MERCURY  SCL ROWE 347/LAYER SCALING LWA
PLANES TAPE OF INDICES AND F OR F SQD ASSEMBLED FROM SUCCESSIVE
LAYERS UP THE AI AXIS IS MODIFIED BY APPLICATION OF SCALING FACTORS
WHICH CAN BE DIFFERENT FOR EACH HIs USEFUL AFTER FOBS/FCALC CORRELATION
IN INDIVIDUAL LAYERS DURING REFINEMENT ,

MERCURY SCLLAYRS ROLLETT LAYER SCL FROM RELATIVE F-SQUARED LPA
GIVEN F~SQUARED FROM LAYERS WHICH INTERSECTs FINDS SCL FACTORS TO PLACE
LAYERS ON SAME SCL BY LATENT VECTOR ANALYSIS.

MERCURY SPC FENN AUTOMATIC 3-CIRCLE DIFFe SETTINGS NPN
(1) INDICES GENERATED IN SPECIFIED ORDER OMITTING SPACEGROUP ABSENCES
(2) THREE ANGLES CALCULATED FOR EACH REFLEXION FOR ANY RECIPROCAL AXIS

MOUNTED PARALLEL TO GONIOMETER AXIS
{3) ANGLE INCREMENTS OUTPUT IN FORM SUITABLE FOR INPUT TO DIFFRACTOMETER

MERCURYP SF DOLLIMORE PROTEIN SF/SIMPLEsFAST LPA
CALCULATES INDIVIDUAL AND TOTAL SF FOR 2 GROUPS OF ATOMS
IN P21e TOTAL ISOTROPIC B ONLYs UNLIMITSD NUMBER OF ATOMS IN EITHER
GROUPes FAST FOR BIG STRUCTURESe OTHER SPACEGROUPS EASILY AVAILABLE.

MERCURY SF LS ROLLETT LS/3D BLOCK DM GENL MPA
ALL SPACE GROUPSe. LIMIT OF 6000 REFLECTIONSs PARAMETERSs F SCALE>
POSITIONSs ISOTROPIC B FACTORS ), CHEMICAL TYPESe UP TO 96 ATOMS OF
16 TYPES.

MERCURY SF LS ROLLETT LS/3D BLOCK DM AT GENL MWA
ALL. SPACE GROUPS. LIMIT OF 6000 REFLECTIONSs PARAMETERSs F SCALE)»
POSITIONSs ANISOTROPIC B FACTORSs CHEMICAL TYPESe. UP TO 96 ATOMS OF
16 TYPES.

MERCURY TFANALYS SPARKS/ROLLETT MOLECULAR VIBN-LIBN TENSORS MWA
GIVEN ATOMIC POSITIONSs TFs AND WEIGHTSs FINDS AXES AND AMPLITUDES OF
VIBRATION AND LIBRATIONe LIBRATION AXES PASS THROUGH CENTRE OF MASS.
OBSERVED AND CALCULATED ATOMIC VIBRATION TENSORS ALSO OUTPUT,

MERCURY TFANALYS SPARKS/ROLLETT ATOM VIBRATION AXES MWA
GIVEN AT FOR ATOMs PROVIDES PRINCIPAL VIBRATION AXES AND AMPLITUDES BY
LATENT VECTOR ANALYSISe ,

MERCURY 2SFRFRDF BALLARDsMAINsDARLOW#*/ LPA
CALCS SFe SCALES WITH F OBS USING ALL OR OUTER ONLY REFLEXIONS. GIVES
R FOR ALL AND/OR OUTER TERMSe CALCS FR(OBS) \ND/OR FR(CALC) AND/OR DF
USING INNERs QUTER» OR ALL TERMSs ~NY OR ALL OF 9 COMBINATIONS POSSIBLE.
UNIQUE AREA ONLY. ANY DIVISION ALONG EACH AXISe. ANY SECTION OF PROGRAM
MAY BE USED BY ITSELFe 2D ONLYs

MERCURY 3ABSLP WOOLFSON EQUI-INCLINATION WEIS
LIMITEC TO CRYSTALS IN FORM PARALLELEPIPED WITH EDGES ALONG CELL
DIRECTIONS, SIMPLE INPUT, OUTPUTS ABS CORRECTIONs LP. PHILLIPS SPOT-
SHAPE FACTORs SIN THETAe TIME DEPENDS ON CRYSTAL SIZE -~ NORMALLY 2 SECS
PER REFLECTION.

mM1B FR 2 NIIZEK1 XTL2/GENLsAsCyGRID N/1000 LWA
TREATS ANY SPACE GROUP AS TRICLINICe. A OR C BY PGM PARAMETERe SIN TABLE
LOOK UPs INPUT IS MATRIX OF F VALUES WITH PROPER END MARKSe GRID N/1000,

m18 10 NIIZEKI DISTsANGLESsANY SYM - LWA
PGM NEEDS INDICATIONS OF ATOMS BY PROPER NUMBERINGS. COMPUTES INTERATOMIC
DISTANCE OF GIVEN PAIR OF NUMBERS OR ANGLE OF GIVEN TRIPLET OF NUMBERS.

M1B LP ABS NIIZEKI XTL3/LPyABS CORR HEX PRSM XTLS LPA
APPLICABLE TO EQUATOR REFLECTIONS FROM CRYSTAL WITH UP TO 6 SIDED PRISM
SHAPEs INPUT IS INDICES CRYSTAL OUTLINE SIN THETA/LAMDA AND ORIGINAL F
SQUAREDe PGM TAKES ANY NUMBER OF REPRESENTATIVE POINTS AND INTEGRATES
BEAM PATHS.

M1B SF 2 NIIZEK] XTL4/FOR 14 PLANE GROUPS LPA
SUBROUTINE GENERATES ATOMIC F VALUE OF EACH ATOM FOR EACH REFLECTIONe
PGM SELECTS ANY ONE OF FOURTEEN PLANE GROUPS BY PGM PARAMETER. USES
ISOATOMIC TEMPERATURE FACTORS.

M18 SpC NIIZEKI XTL1/GONIO STGS PO CONTROL TAPE LWA
NORMAL BEAM ANY LEVEL ANY ROTATION AXISe INPUT IS CELL CONSTANTS
WAVELENGTH AND MAXIMUM THETA. PGM GENERATES INDICES CALCULATES SETTINGS
PHI UPSILON FOR RIGAKUDENKI SXGl1 GONIOMETER FOR SINGLE CRYSTALe ALSO
PUNCH OUT CONTROL TAPE FOR AUTOMATIC MEASUREMENTS OF INTEGRATED INTENSI-~
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NE8O3 10 LINEK GENERAL FORMULA LWA
PCl BL 1D MORINO MOLECULAR INTENSITY - 1 GAS EL LWA

MOL INT AT EACH Q IN REGION INSTRUCTEDe SCATTERING AMP» ID AND VIB MA FOR
EACH KIND OF ATOM PAIR ARE INSTRUCTEDe CAL UP TO 65 KINDS OF ATOM PAIRS,
PC1 8L 1D MORINO MOLECULAR INTENSITY - 2 GAS EL LWA
MOL INT WITH CORRECTION FOR NON-NUCLEAR SCATTERINGs CORRECTION FACTORS
ARE INSTRUCTED AS TABLE ON TAPEs THEY ARE READ ONE BY ONE DURING CAL.
OTHERWISE SIMILAR TO PGM MOL INT~le CAL UP TO 30 KIND OF ATOM PAIRS.

PC1 BL 1D MORINO MOLECULAR INTENSITY - 3 GAS EL LWA
MOL INT WITH PHASE SHIFTSes OTHERWISE SIMILAR TO PGM MOL INT=le CAL UP TO
41 DIFFERENT KINDS OF ATOM PAIRS.

PCl1 D IITAKA 1/D0%%252THETA(HKL ) FOR ALL REFS LWA
INPUTs LC (OR RECIPe LC)» WAVELENGTHs 2THETA MAXs EXTINCTION RULEs
OUTPUTs LISTS HsKsL9sQs2THETA OR SINTHETA/LAMe FOR ALL REFS (EXCLUDING
ABSENT REFS) WITHIN GIVEN 2THETA MAX.

PCl bP LP . TITAKA CORR EQUI WEISS LWA
LP CORRECTION FOR EQUIINC. WEISS. DATAe CORRECTS 10BS FOR ANY LAYER FOR A
GIVEN AXIS (A OR B OR C}e

PCl oP P I1ITAKA FIND NEAREST QCAL (HKL}IFOR Q@ BY POWDs LWA
STORE RECeLCs TABLE OF QOBS BY POWDER PHOTOs QOBS MAXe. CALCULATES QCAL
FOR ALL HKL WITHIN QMAX AND FINDS THE NEAREST QOBSe. TABULATES HKLs QCAL»
Q0BSs QOBS—-QCALs

PCl FT 1D MORINO INVERSE TRANSFORMATION OF RD GAS EL LWA
USES OUTPUT TAPE OF PGM RD AS INPUT WITHOUT FURTHER PROCESSINGs REMOVES
ARTIFICIAL TFe. NUMBER OF TERMS IS RESTRICTED TO 88 OR LESSe

PC1 FT 1D MORINO RADIAL DISTRIBUTION GAS EL LWA
RO CURVE BY FT MOL INT WITH OR WITHOUT MODIFICATION BY ARTIFICIAL TF.

TFs REGION AND INTERVAL OF R ARE INSTRUCTEDs NUMBER OF TERMS IS RESTRICT-
ED TO 145 OR LESSe

PC1 1D IITAKA BOND SEARCHINGes NO ANGLE CALTDe LWA
CALCULATES DISTANCES BETWEEN TWO ATOMS ONE IN AN ASYMe UNIT AND OTHERS IN
THE SAME UNIT OR OUTSIDE OF THE UNIT. THE ATOMIC COORDINATES ARE DERIVED
BY SYMe OPERATIONS INCLUDING LATTICE TRANSLATIONSe MAX AND MIN DISTANCES
CAN BE DEFINED AND ALL THE DISTANCES WITHIN THE RANGE ARE PRINTED OUT
TOGETHER WITH THE SYM. OPERATION CODES AND THE COORDINATES.

PCl ID TAKEUCHISsIITAKA IDs ANGLE INVOLVED LWA
FEED COORDINATES OF THREE ATOMS AND CALCULATE THREE DISTANCES AND AN
ANGLE.

PCl LS MORINO LS ANALYSIS OF MOL INT CURVE GAS EL LWA
LS FIT OF 0BSD MOL INT CURVE BY CALD ONEe PARAMETERS TO BE ADJUSTED ARE
INDEX OF RESOLNs VIB MA AND IDe APPLICATION TO MOLECULES WITH 4 OR LESS
DIFFERENT KINDS OF ATOM PAIRS IS PRACTICALe. CONSISTS OF A SERIES OF PGMS
OPERATED SERIALLYe NUMBER OF 0BSD POINTS IS RESTRICTED TO 99 OR LESS.

PC1 SF IITAKA MONOCLeCeISOTF FOR EACH ATOM KIND LWA
FOR MONOCLINIC CENTRIC SPACE GROUPS. ATOMIC SCATTERING FAC ARE CALTED BY
THE 2 TERM GAUSSIAN EXPANSIONe INPUT TAPE» HKLs SINTHETA/LAMs (FOBS)s
OUTPUT TAPEs HKLs SINTHETA/LAM»s (FOB>)s FCALe MAX N=38-2Je¢ SPEED=0+2N+
Oe4J SEC/PLANEe N ATOMS J KINDS IN AN ASYMs UNITe

PC1 TABLE IITAKA MAKE SINTHETA##2 OR Q TABLeVS+2THETA LWA
MAKE SINTHETA##2(X10#%5) OR QVALUE(X10##5) VS, 2THETA(X10%%#2) TABLES IN A
CLEAR TABLE STYLE. STARTING AND ENDING 2THETA ANGLES CAN BE DEFINEDs Q
VALUES (1/D%%2) ARE CALTED FOR ANY GIVEN WAVELENGTH,

PEG 7K DIR3 HINE MPA
PROGRAM FOR APPLICATION OF GRANTs HOWELLSs ROGERS SIGN RELATION METHOD
(ACTAe CRYSTe 105489) TO 3 DIMENSIONAL DATA.

PEG 4K DP SMITHsJ/TRUTER* LP+PHILLIPS+ABS FOR WEIS AND LIN DIF MPA
INPUT VISUAL EST. WEIS UR OQUTPUT OF ARNDT-PHILLIPS LINEAR DIFFRACTOMETERe
LF ANY AXISe ABS SPHERES OR CYLINDERS FOR MR LESS THAN 5, PHILLIPS CORRe

PEC 4K FR 2 SAMET/STADLER COFS/SINGL CHARACTR OUTPUTeVAR MESH LWA
QUTPUT FOR DIRECT CONTOQURING PATCH OR FULL SYNTHESISe SUMS BY REGRESSIONs
FACILITIES FOR FR 3 SECTIONS BY PRELIM SUMMATION FOR UNLIMITED L
H UP TO 40s K UP TO 45¢ 500 TERMS 30X60 POINTS 15 MIN FOR P2/M
35 MIN FOR P21/C INCL PRINT-QUT

PEG 4K FR 2 C GREEN RT4B/BLsGRID 1/649 10 MINsSEE RI4A wPM
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PEG 7K FR 2 3 PILsLOVsBUJ/TRUTER*/VARe GRIDe ALL SG MP A
ANY GRID TO 1/400. BL TABLE GENERATEDe OUTPUT VARIABLE ACROSS PAGE.
ALL OR BLKe USES UNIQUE PLANES THRU ORTHORHOMBIC»
REQUIRES EQUIVe PLANES FOR HIGHER SYMe USES 7K AND 2 MAG TAPES.
FOR DESCRIP OF SLIGHTLY EARLIER VERSION SEE BOOK (PERGAMON PRESS)
ON GLASGOW CRYST COMPUTER CONFERENCE OF 19609 Pe 564

PEG 7K H3 HINE MPA
USED IN CONJUNCTION WITH PROGRAM FOR APPLICATION OF
GRANT» HOWELLSs ROGERS SIGN RELATION METHOD

PEG 4K 1D TRUTER DISTsANGLES»ANY SYM MPA
DISTe (ANGLES OPT) LESS THAN L1 BETWEEN GIVEN ATOMSe DIST (ANG)LESSTHANL2
BETWEEN PROGRAM~GENERATED SYM-AND TRANS-RELATED ATOMS AND GIVEN SETe
FOR DESCRIP SEE BOOK (PERGAMON PRESS) ON GLASGOW CRYST
COMPUTER CONFERENCE OF 1960y Pe 69

PEG 4K LP CORFIELD PRECSWEIS OTLP OR CORRECTED SF NPA
PEG 4K PREC DP GREEN RI4A/LPsSCL9HIUSED WITH RI148B MPA
PEG 4K SFLS AT CRUICKsPILLING GEN LSsALL SGsRIESPARTIAL DIAG MPA
FOR FULL DESCRIP SEE BOOK (PERGAMON PRESS) ON GLASGOW
CRYST COMPUTER CONFERENCE OF 19609 Ps 41
PEG 4K VIB ANAL BUJOSA/CRUICK#* FROM ATsTRANS+ROT VIBS»COORD CORRNS NPA

GIVEN ATOMIC UIJ FINDS PRINCIP AXESs RIGID BODY TRANS
+ ROT VIB TENSORSs UIlJ CALC» COORD CORRNS FOR ROT ERROR.
FOR DESCRIP SEE BOOK (PERGAMON PRESS) ON GLASGOW
CRYST COMPUTER CONFERENCE OF 1960s Pe 730

SILLIAC ABS LOVELL ABS CORR FOR XTLS WITH PLANE FACEv LwX
ABSORPTIUN FACTORS FOR CRYSTALS BOUNDED BY PLANE FACESs AVAILABLE FOR
THREE~-DIMENSIONAL EQUI-INCLINATION DATA

SILLIAC ANGLES LOVELL BOND ANGLES ONLY LWX
COMPUTES ALL ANGLES SUBTENDED AT A CENTRAL ATOM BY PAIRS OF ATOMS FROM A
SPECIFIED GROUP.

SILLIAC DP LP SMITH JsFREEMAN V15/CORRECTS INTesGIVES SIN THETA LWX

SILLIAC FR 2 FREEMAN V7/GRID N/128s UP TO 1280 TERMS

SILLIAC 1D LOVELL BOND DISTANCES ONLY NP X
COMPUTES ALL DISTANCES LESS THAN A SPECIFIED LIMIT WITHIN BASIC CELL AND
26 SURROUNDING CELLSe ALL SPACE GROUPS CAN BE HANDLED.

SILLIAC LF FREEMAN V14/POLYNOM REPe OF SCAT CURVES

SILLIAC LS FREEMAN AUTOMATIC LSs MONOCLINIC ONLY

SILLIAC SF MONO FREEMAN V8/SF MONOCLINIC ONLY

SILLIAC SF ORTH FREEMAN V10/SF ORTHORHOMBIC ONLY

SILLIAC SF 3ATN LOVELL ALL SYMM N/XDIFF DOES 2X2 FOR SCLTF NPX
GENERAL STRUCTURE FACTPR PGMe AVAILABLE FOR ANY SYMMETRY., NEUTRON OR
X=RAY DATA WITH ISOTROPIC OR ANISOTROPIC TEMPERATURE FACTORSe GIVES R
FACTOR AND DOES 2X2 MATRIX FOR AVERAGE TEMPERATURE FACTOR AND SCALE
FACTOR

URAL 1 DP NOVAK E101/LPsABSeCORR LPA

URAL 1 FR 2 C BAEHR*WEISS UP TO 1600 WORDS(OCTALJ)IN 2GROUPSsBL LWA

URAL 1 FT TOMAN FOR AMORPHE MATERIALSeOT RADeDISTRe NPX
RADIAL DISTRIBUTION FUNCTION OF SCATTERING MATTER FROM 0 TO 16 ANGSTROMS,

URAL 1 SF LINEKsNVKsNADR EB2/GENERAL FORMULAGICA LPA

URAL 1 SF C BAEHR*KRAUSE IT=LC»COORDIDEBYESLFsF(0OB)»OT ALSO R LWA

URAL 1 STEREO LINEK#NVK FROM THREE FR2 A 3MODEL IS COMPs NP X
COMPUTATION OF THE CUBE ROOT OF PRODUCT OF RO(XY)eRO(XZ)4RO(YZ) IN EVERY
(XYZ) FROM UNIT CELL.

WGMATIC LP WEIS3 ROMMING cS-01/ LWA

LP OF INTENSITIES FROM WEIS ANY LAYER LINEs PRINTS SIN SQ THETA,
CORRECTED INTENSITYs SQ ROOT OF CORRECTED INTENSITY.

X1 FR 3 KEULEMANS THREE ORTh MWA
X1 SF 3 KEULsMACGILL TRICLsINDIV ISOTROPIC TF MWA
ZEBRA D AND PI DELF ZK50/D AND SINTHETA FROM CELLDATA LWS
LISTS ALL HKL SINTHETA AND D FOR D LESS THAN SPECIFIABLE LIMIT.
ALL CLASSES EXCEPT CUBIC.
ZEBRA D SORT DELF ZK57/SORT D OT OF 4K50 MNA
ZEBRA DpP ROGERS ZK3/CONVERT F COSALPHA TO FAsFB MW A

CONVERTS TAPES WITH /F/s COSALPHA TO FAs FB AND MARKERS FOR USE WITH
ZK1/2
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ZEBRA DP ROGERS ZK5/0THER OCTANTS LSW
PREPARES 3D DATA FOR ZK1/2 FROM ABBREVIATED FORMAT. AVAILABLE FOR BOTH
PMMM AND P212121.

ZEERA DP SPC ROGERS ZK56/CENTROID DIFFR LINE MNA
EVALUATION OF SYMM FIXED—~RANGE CENTROID OF DIFFRACTOMETER LINE (PIKE-
WILSON METHOD!}.

ZEBRA ENERGY ROGERS ZK35/DIPOLE ENERGY IN TRICLINIC LATT MNA
PROG FOR EVALTN OF DIPOLE INTERACTION ENERGY AS A FUNCTN OF RADIUS IN
TRICLINIC LATTICE. USED FOR NYLON BUT GENERAL IN FORM.

ZEERA FITPLANE PALM 0-519/F1T PLANE THROUGH SET OF POINTS LWA

ZEBRA FR OT VAN DER SLUIS ZK7/TRANSFORM FR OT LSW
OFFERS 3 MODES OF DISPLAY CF FR SUMS TO FACILITATE CONTOURING.

ZEERA FR 2 3 SMITS ZX2/C TRICLe GRID 17256 LWS

ZEBRA FR 2 3 SMITSs SCHOONE ZK1/C OR As TRICLe GRID 17256 LWS

ZEBRA IT SMITS ZK23/PREPARES F-TAPES FOR ZK20s21922 LWS

ZEBRA»SC LIN REG RUDOLPH 2 LINE LSy E LWA
MAX 100 POINTS (WEIGHTS OPT)»s OT COEF LINEAR REGRESSIONs VARIANCE

ZEBRA LP ABS. PALM 0-500/F FROM Is EQUI-INCL WEIS LWA
CALCe F SQs Fs ABSeCORRe FOR SPHERs OR CYLINDR. SPECIMEN

ZEBRA LP WEIS GRANT ZK40/LP EAUI-INCL WEIS MNA

ZEBRA LP WEIS SMITS ZK /F FROM Is ANTI-EQUI INCL LWS
CALCULATES SIN THETAs SIN SQ THETAs F SQ AND F FROM INTENSITIES

ZEBRA LP WEIS SMITS ZK43/F FROM Is EQUI-INCL WEIS LWS
CALCULATES SIN THETAs SIN SQ THETA» F SQ AND F FROM INTENSITIES

ZEBRASNC LS DATA BOONSTRA BO5/PREPARES LS IT FROM PAT IT NPA

IT PAT TAPE ZK1s2. OT TAPE FOR IT LS ZK22« MANUAL CORRECTIONS NEEDED FOR
CENTRAL LATTICE ROWS

ZEBRA LS SCHOONE ZK22/INDIV ISOTROPIC TFs DIAGONAL REF LWS
INSERTS FOR VARIOUS SPACE GROUPS., MAX 64 ATOMS, 9 TYPES

ZEBRASNC MARGIN BOONSTRA BO3/SHIFT TELEPRINTER MARGIN 10 SF NP A
SHIFT MARGIN OF TELEPRINTER OT 10 SPACESs EASILY CHANGED

ZEBRASC P PISTORIUSs C. GI9/TAB P ACCORDING TO H NPA
AID TO Ple IT LC» OT OF P LISTED ACC TO He SUPERCEDED BY 704 PROG

ZEBRA P1 LOENE ZK51/RECOG ZONES IN POWDER DATA MPA
USES DE WOLFFS METHODe

ZEBRA PROF COR NEETHLING ZK54/STOKES CORRN FOR INST BROADENING LWS

ZEBRA PK LOCN GRANT ZK11/LS PEAK POSN MNA
27-POINT 3D DATA. SPHERICAL LS TREATMENT.

ZEBRA PK LOCN GRANT ZK12/LS PEAK LOCN MNA
64-POINT 3D DATA SPHERICAL LS TREATMENT.

ZEBRA PK LOCN GRANT ZK13/LS PEAK LOCN MNA
64 POINT 3D DATA. ELLIPSOIDAL LS TREATMENT,

ZEERA»SC PLANE RUDOLPH - 3 PLANE LS THRU ATOM POS LWA

MAX 100 POINTS (WEIGHTS OPT)s OT LS PLANEs INDs TOTAL DEVIATION
SUPERCEDED BY PROG MORGANs QUEENS COLLEGEs DUNDEE

ZEBRAYMC SF CORR BOONSTRA»SMITS BOA/SPOT-SHAPE INC IN WEIS INT CORR NPA
GRON-=CH=20 BY SMITS (WEIS INT TO CORR SF) MODIFIED TO INCLUDE SPOT-SHAPE

FACTOR

ZEBRAPNC SF STAT BOONSTRA BO2/SFs SF%¥2 INC SCL FROM LS ZK22 NPA
DATA FOR STAT. IT FOR LS 2ZK22 USED TO LIST SFs SF#%2 INC SCL

ZEBRA SF A SMITS ZK20/A INDIV ISOTROPIC TF LWS
INSERTS FOR VARIOUS SPACE GROUPS, MAX 80 ATOMS, 13 TYPES,

ZEBRA SF C SMITS ZK21/C INDIV ISOTROPIC TF LWS
INSERTS FOR VARIOUS SPACE GROUPS. MAX 80 ATOMSs 13 TYPES,

ZEBRA SPC SMITS ZK41/8PC FOR C2/C MNA

ZEBRA TABLE DELF sROGERS ZK71/TABLE 4SINSQTHETA MNA

THETA 1 DEG/PAGE»s 0(0401)90 DEGe 4SINSQTHETA TO 5 DEC PLs FIRST DIFF
TABULATEDe COPIES TABLE AVAILABLE.

ZEBRA 1IFRTRANS NEETHLING ZK70/1D FR TRANSFORMATION MNA
ACCEPTS 1000 ORDINATESs ADJUSTABLE SPECTRUM INTERVAL.
ZEBRA 3 GEOM ROGERS ZK30/MOLECULAR BOND SCAN LSW

IDENTIFIES ALL INTERATOMIC DISTANCES WITHIN ASYMMETPIC LIMITe ALSO GIVES
ORTHOGONALIZED COORDS IN AU,

ZEBRA 3 GEOM ROGERS ZK31/INTERMOLECULAR CONTACTS SCAN LSW
IDENTIFIES ALL CONTACTS BETWEEN PARENT ASYMMETRIC UNIT AND NEIGHBORS WITH
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LENGTHS LESS THAN PRESCRIBED LIMIT.

ZEBRA 3 GEOM ROGERS ZK32/MOLECULAR GEOMETRY LSwW
GIVES BOND LENGTHS AND DIRN COSINES OF SPECIFIED BONDSs ANGLES BETWEEN
STATED PAIRS OF BONDSs BEST PLANES (WITH OR W/OUT CONSTRAINTS)»

DISTANCES OF ATOMS FROM PLANESs

ZEBRA 3D-GEOM RICHARDS ~ ZK33/3D COORDS FROM 2D AND PLANE MNA
PRODUCES 3D COORDS FROM D COORDS IN A SPECIFIED PLANE

ZRAl FR 2 BAEHR*WEISS UP TO 3000 SF IN MAXe4GROUPSeTFsSCL LPA

ZRA 1 SF C BAEHR#KRAUSE IT=LC»COORDsLFIDEBYES»F(0OB)sOT ALSO R LPA

222 R ER2 BRUHN

222 R SF TOEPFER-BRUHN

1103 opP ROSSMAN/LIPSC~= PATT SHARPENINGs ART TEMP FACe

1103 bp ROSSMAN» JACOBSON/LIPSC%/ADJUNCTS TO 15891599161

1103 bp ROSSMAN/LIPSCH BAD PLANE STATISTICS

1103 DP LP MATHEWS/LIPSCH LP + PHILLIPS CORR FOR WEISSENBERG

1103 FR 2 SC HIRSHFELD/LIPSC*FLEXRAC/FAST 2D FR»s CONSOLE SGN CKHG

1103 FR 2 3 JACOBSON/LIPSC* FOURIER»s BL» GRID N/60

1103 | ) HIRSHFELD/LIPSC* USED WITH PGM 159

1103 LS DM AT ROSSMAN/LIPSCH GENL LS

1103 PATT JACOBSON/LIPSC* PREDICTS PATT PKS FROM COORDS

1163 2K PAT2 MARIANI FIAT INTP LANG PAT2 COS COS LWA

1103 2K SF MARIANI FIAT INTP LANG SPACEGROUP 14 0 LEVEL LWA

1103 UTILITY JACOBSONsSROSSMANsLIPSC*#/P CHEM LIB»s» BOOTSTRAP

1105 FR2 MORROW 5/ LWA

1105 SFC MORROW 6/ LWA

1620 SPS ABS BS MAC/MOSELEY ABS FOR GONIOSTAT.

1620 SPS AT CEN MAC/LACHER AT+ CENTERS FROM 3-FRo

1620 40K D H HAENDLER »COONEY 12/TETRAGONAL D SPACINGS NPA

CALCULATES Q(HKL)» SQUARE OF SIN THETAs D(HKL) FROM UNIT CELL DATA
FOR HKL VALUES FROM 000 TO NNN» UP TO ANY GIVEN Q VALUE.

16204704 D H LP MEYER»MUELLER D SPACEsHKLsPHIsCHIsLPsEXTINCTIONS LPA
INPUT-TITLE CARDs CELL DATAs INSTRUCTION CARDe+ GENERATES INDICES WITH
CHOICE OF EXTINCTIONS ACCORDING TO BUERGER (P83) CALCULATES D SPACINGS
TOGETHER WITH TRIGe FUNCTIONSe. PHIs» CHI FOR 3D ORIENTATION VAILABLE

1620 40K D P HAENDLER 2/0RTHORHOMBIC D SPACINGS LPA
CALCULATES Q(HKL) SQUARE OF SIN THETAs D(HKL) FROM UNIT CtE. DATA
FOR HKL VALUES FROM 000 TO NNNe

1620 40K D P HAENDLER 4/MONOCLINIC D SPACINGS LWA
CALCULATES Q(HKL)»s SQUARE OF SIN THETAs D(HKL) FROM RECIPROCAL CELL
DATA FOR HKL VALUES FROM 000 TO NNN UP TO ANY GIVEN Q VALUE,

1620 40K D P HAENDLER 9/FACE~-CENTERED CUBIC D SPACINGS LWA
CALCULATES Q(HKL)»s SQUARE OF SIN THETAs D(HKL )} FROM UNIT CELL DATA
FOR HKL VALUES FROM 000 TO NNNs WITH HKL ALL EVEN AND ALL ODD UP TO
ANY GIVEN Q VALUE.

1620 40K D P HAENDLER 11/HEXAGONAL D SPACINGS LPA
CALCULATES Q(HKL)»s SQUARE OF SIN THETAs D(HKL) FROM UNIT CELL DATA
FOR HKL VALUES FROM 000 TO NNNs

1620 40K D P HAENDLER 14/TRICLINIC D SPACINGS LPA
CALCULATES Q(HKL)s SQUARE OF SIN THETAs D(HKL) FROM RECIPROCAL CELL
DATA FOR HKL VALUES FROM 000 TO NNN UP TO ANY GIVEN Q VALUE.

1620T20K FR3 VDHELM/PATT* GRID 1/100s0UTPUT NUMeOR ALPHAPLOT LWA
THE PROGRAM CALCULATES ONE SECTION AT A TIME. THE SORTING ORDER OF THE
DATA ON THE INPUT TAPE DETERMINES ON WHICH AXIS THE SECTIONS ARE MADE.
THERE IS A CHOICE OF A NUMERIC TYPOUTs DIRECT ALPHA NUMERIC TYPOUT ON THE
APPROXIMATE SCALE OF THE UNIT CELL AND A POSSIBLE OUTPUT ON TAPE.

THERE ARE NO SPACE GROUP LIMITATIONS.

1620 FR 3 2 AHMED GENERAL 3-D OR 2-D»s GRID N/120 LPA
GENERAL 3-D OR 2-D FOURIER. FOR 1620 WITH 40K OR 20K DIGITSs CARD I/0»
AUTOMATIC DIVIDE+ INDIRECT ADDRESSES, INTERVALS OF N1sN2sN3/120. EMPLOYS
THE DATA CARDS PRODUCED BY THE SF PROGRAMe

1620T20K FRSORTER VDHELM/PATT* PREPARES FOURIER DATA TAPE LWA
THE PROGRAM PREPARES FOURIER AMPLITUDES FROM QUTPUT OF SFLS PROGRAMs
IT REARRANGES THE TERMS IN EACH AMPLITUDE ACCORDING TO THE DESIRED
SORTING ORDERe IT TAPESORTS THE AMPLITUDES.
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1620 40K H HAENDLER» COONEY 5/INDICES TRANSFORMATION LPA
CONVERTS ANY SET (A) OF HKL VALUES TO SECOND SET (B) IF MATRIX OF
TRANSFORMATION FOR SET A TO SET B IS GIVEN.

1620 40K H HAENDLER»COONEY 6/REVERSE INDICES TRANSFORMATION LPA

CONVERTS ANY SET (B) OF HKL VALUES TO SECOND SET (A) IF MATRIX OF
TRANSFORMATION FOR SET A TO SET B IS GIVEN.

1620 H D KING ERA119/HKL + SIN THETA/LAMBDA LPA
INPUT RECe CELL CONSTe + MAX SIN THETA/LAMBDAe. GENERATES HKLs CALCULATES
2/D OR 4/DSQ OMITTING LATTICE ABSENCES ALL SYSTEMSe SPS FOR 20K TAPE 1620

1620 40K LC HAENDLERsCOONEY 3/DIRECT LATTICE FROM RECIPROCAL LPA
CALCULATES DIRECT LATTICE PARAMETERS FROM RECIPROCAL LATTICE PARAMETERS
INCLUDES ANGLE FUNCTIONS AND VOLUMES.

1620 40K LC HAENDLER»COONEY 16/RECIPROCAL LATTICE FROM DIRECT LPA
CALCULATES RECIPROCAL LATTICE PARAMETERS FROM DIRECT LATTICE PARAMETERS
INCLUDES ANGLE FUNCTIONS AND VOLUMES,

1620 40K LC HAENDLERsCOONEY 19/AXIAL TRANSFORMATION LWA
CONVERTS 3-DIMENSIONAL COORDINATE SYSTEM (A) TO SYSTEM Bs GIVEN THE
MATRIX OF TRANSFORMATION FOR (A) TO (B)s WILL CONVERT RECIPROCAL OR
DIRECT CELLS.

1620 40K LF HAENDLER 13/FORM FACTORS LPA
CALCULATES FORM FACTORS USING DATA FROM ACTA CRYST¢9129412(1959)e

1620 SPS SCL MACINTYRE ABSOLUTE SCALE.

1620 40K SF HAENDLER 7/STRUCTURE FACTORS FOR P2-1/C NPA
CALCULATES STRUCTURE FACTOR FOR ANY SELECTED VALUE OF HKLe

1620 SF KING ERA164/TRICL LPA
INDIV ISOTR TFs MAX 750 ATOMSs 9 TYPESe SPS FOR 20K. TAPE 1620.

1620 SPS SF MAC/HARRIS INDIVe TF

1620T20K SFLS VOHELM/PATT* TRICL sMONOCL sORTHSINDIV TF AT»BLOCDM LWA

THE PROGRAM COMPUTES AND TAPES OUT LEAST SQUARES SUMS FOR A BLOCK=-
DIAGONAL MATRIXe TYPES AND TAPES STRUCTURE FACTORS.

1620 SF R SCL AHMED SF+R+SCL ALL SPACE GRPS. VERY FAST LPA
SF R SCLe 1620 WITH 40K DIGITSs CARD I/0s AUTOMATIC DIVIDE + INDIRECT
ADDRESSESe CALCULATES SF FOR ALL SPACE + PLANE GRPSe ALSO R + SCLe
MAXe OF 50 ATOMSs 10 F-CURVES, ISOTROPIC TeFe AT PRESENTs VERY FASTs

1620T20K SPC H JOHNSON/PATT* GONIOSTAT SETTINGS LWA
Ge Ee¢ GONIOSTAT ANGULAR SETTINGS FOR TRICLINIC OR HIGHER SYMMETRY,
REQUIRES A REFLECTION AT CHI NINETY. OUTPUT SEQUENCE ARRANGED TO
MINIMIZE DUPLICATE ANGLE SETTINGS.

1620 FTN WEIS MAC/WERKEMA EQUIes INCe WEISSe COORDs
2002 DIR BEITINGER-HOP* SIGN DET WITH DOUBLE PATT FUNCTIONS LXA
2002 FR 243 HILDEBsHAHN* GEN VERS BL GRID VARIABLE LWA

FOR 2002 WITH PUNCHED CARD ACCESSORIESs SECTIONS PARALLEL
AsB IN HEIGHTS Z. SIZE AND DENSITY OF GRID IN AsB AND
Z-VALUES MAY BE SPECIFIED BY USERe ANY SYMs IT VIA CARDS»
ONE FOR EACH HsKsL COMBINATION sSORTED ON LsKsHe OT ON DIRECT
PRINTERe (SEE PGM NOe. 5009)

2002 FR 3 WILL /HAHN PROGRe WITH CHANGED OUTPUT LWA
SEE PGM NOe 5027,

2002 SF 3 WILtL 3DIM MAXIMUM INDIC MUST BE FED IN LWA

2002 S WILL DIFFUSE SCATTERING LXA

22038 FR 2 OSAK1 N3FR1B/BLsGRID N/100 LPA

BEEVERS~LIPSON PRINCIPLE. SINs COS VALUES FROM TABLEe. TYPES OF TERMS
TREATEDs COSCOSs SINCOSs COSSIN AND SINSINe LOWER AND UPPER LIMITS AND
INTERVALS OF THE GRID POINTS CAN BE SET AT ANY MULTIPLE OF 1/100

22038 FR 2 SASADA»OGAWA PR3FR1/PGG POINT BY POINT GRID N/100 LPA
OT TAPE FROM THE CALC OF SF OR A NEW DATA IS USED AS THE ITe APPLICABLE
TO ANY SPACE GROUP THRU CENTRIC ORTHORHOMBIC BY CORRECTION OF JUDGEMENT
OF HsKe STRAIGHT AND DIFFERENCE FR POSSIBLEs THE OT SHEET PERMITS DIRECT
CONTOURINGe LIMIT 1500 REFLECTIONSs REFER ALSO PR3SFl.

22038 LS OSAKI N3LSIMC/LS MONOCL C LWA
STRUCTURE FACTORS AND LEAST SQUARES PGMe ISOTROPIC INDIVIDUAL THERMAL
PARAMETERSe MONOCLINIC CENTRICs BLOCK DIAGONAL»s CROSS TERMS BETWEEN
SCALE AND OVERALL TEMPERATURE FACTORSs BETWe X AND Z FOR EACH ATOMs ONLY.
F(OBS) FED BY PLANE TAPE. UP TO 35 ATOMS OF 6 KINDe ATOMIC F-VALUES FROM
TABLE. WEIGHTS CAN BE GIVEN EITHER BY A SUBROUTINE OR FROM PLANE TAPE.
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22038 LS AT 2 MASAKI N3LSAMC2/LS AT MONOCL C LPA
2 DIM SF AND LS PGMe APPLICABLE TO PLANE GROUP P2y PMG OR PGG BY
SELECTION OF SYMMETRY TAPEe 2 BY 2 MATRIX AND 3 BY 3 MATRIX FOR
POSITIONAL AND THERMAL PARAMETERS FOR EACH ATOMs 2 BY 2 FOR SCALE AND
OVERALL TEMP FACTORS. WEIGHTS EITHER FROM HUGHES METHOD OR AS IT DATA.

UP TO 20 ANISOTROPIC ATOMS OF 2 KINDSs

22038 SF 2 SASADA s OGAWA PR3SF2/PGG LPA
REFER TO PR3SFle CONNECT TO PR3FR1e
22038 SF 2 SASADA»OGAWA PR3SF3/P2 LPA

ANISOTROPIC TF AVAILABLE. TRIGONOMETRIC FUNCTION IS IN SUBROUTINE OF
TAYLOR EXPANSIONe UP TO 100 ATOMS.

22038 SF 2 3 SASADA»OGAWA PR3SF1/P212121 LPA
PRINT OUT FOs FCs» AND PHASE ANGLEe OUTPUT TAPE CAN BE USED AS THE INPUT
OF FR PROGRAMe UP TO 100 ATOMSs TRIGONOMETRIC FUNCTION BY INTERPOLATION
FROM THE TABLE IN 100 PARTS.

204(5) bp WHITTIERPETERSON/71897199T20/DATA REDUCTION

205 EL DARWINs SMITH TB71/RADIAL DISTR FUNCTION LWM
205 EL DARWIN»s SMITH TB102/LEAST SQU REFINEMENT LWM
204(5) FR 2 WHITTIERSPETERSON/ 730/

205 FR 2 EVANS/BURROUGHS TB59/PROJECTIONAL FOURIERS LwM

PROGRAM DEVELOPED BY US GEOLOGICAL SURVEY AND DISTR BY BURROUGHS CORP.
OUTPUT IS ON 407 TABULATOR.

205 FR 3 MARSHs»EICHHORN TB22/FOURIER AND VECTOR MAPS LWM
GENERAL FOURIER SYNTHESIS ACCORDING TO BEEVERS-LIPSON PRINCIPLE)»

IN UP TO 76-TH CELL EDGE FOR ALL SPACE GROUPSe. PRINTS FIGURE FIELD
DIRECTLYs NEGATIVE VALUES IN RED. PERMITS FORMATING FOR OBLIQUE CELLS
AND APPROXIMATE RATIO OF EDGES.

204(5) FR 3 WHITTIERsPETERSON/ 731/

205 H EICHHORN TB19/LATTICE POINT GENERATION LwWM
PROGRAM GENERATES ALL POSSIBLE INDEX COMBINATIONS WITHIN GIVEN LIMITING
SPHERE» SUBJECT TO SPACEGROUP CONSTRAINTSe PRINTS vIST OF PERMITTED
{HKL) WITH THEIR SINESQUTHETA VALUES,

204(5) H D WHITTIERSPETERSON/717/GEN HKLs SIN THETAs SPACINGS

205 1D E EICHHORN TB20/BONDSsANGLES AND ERRORS LWM
GIVEN ATOMIC POSITIONS WITH THEIR ESD VALUESs COMPUTES ALL BONDS THAT
ARE LESS OR EQUAL TO SUPPLIED MAXIMUM VALUEs CALCULATES MOST PROBABLE
ERROR OF DISTANCESe. THEN COMPUTES REQUIRED ANGLES AND THEIR MPE.

205 10 S IBERS SECOND MOMENT ETC FOR NMR LPX
FROM UNIT CELL AND PARAMETER DATA PROGRAM CAUSES PRINT OUT OF R SQUARE
/LESS THAN DESIGNATED MAX/s Rs R MINUS SIXs AND SELECTED SUMS OF R MINUS
SIX TOGETHER WITH THREE INDICES WHICH DESIGNATE DISTANCE CALCULATED.

205 LP 3 EICHHORN TB21/LP FOR PRECESSION LwWM
PROGRAM COMPUTES LP FACTORS ACCORDING TO WASER FORMULA» THEN PROCESSES
INTENSITIES AND PRINTS LIST OF (HKL)sRAW INTs FSQUs F AND SINESQUTHETAs

205 LP 3 EICHHORN TB23/LP OSCILLATION-ROTATION-WEISSBG LWM
PROGRAM USES DIRECT EXPRESSION FOR LP FACTORs HAS OPTION FOR ROTATION-
OSCILLATION OR WEISSENBERG EQUI-INCLINATION CASE. PROCESSES RAW INT DATA
AND FURNISHES LIST OF (HKL)»s INTs Fs FSQU AND SINESQUTHETA.

204(5) SF 2 3 WHITTIERsPETERSON/721A/SF CALCULATION

220 DF EICHHORN TB58A/P~BAR~ONE DIFF SYNTH LwM
COMPLETE MATRIX WITH INDIVIDUAL ANISOTROPIC DEBIJE-WALLER FACTORS.
PROGRAM CAN BE OVERLAID FOR OTHER CENTRIC SPACEGROUPS. DEPENDING UPON
SYSTEM MAKEUP CAN ACCOMODATE UP TO 99 ATOMS OF UP TO 8 SCATTERING TYPES,
NO RESTRICTION ON NUMBER OF REFLEXIONS,

PROGRAMS TB 58B THROUGH G DOVETAIL INTO TB 58As

220 bP SILVERTON X=2A/LP + PREP DATA TAPE FOR =117 LPA

220 FR 3 HOOGSTEENSEICHH TB58G/FOURIER AND VECTOR MAPS LWM
PROGRAM CONTAINS SCHOMAKER-SHARPENING SUBROUTINE FOR PATTERSON VECTOR
MAPSe OUTPUT IS ON 407 TABULATOR. GRID INTERVALS UP TO 1/100 OF EDGEs

220 FR 3 SILVERTON X=4C/ADAPTATION PROG 2 TO 3 LPA
PRELIMe 1D SUMMN. FOR ANY MONOCLINIC CENTRIC SP GPe
TO ADAPT HOOGSTEEN 2D PROGe FOR 3D

220 H S EICHHORN TB58F/UNIT CELL AND LATTICE POINT GEN LWM
FIRST COMPUTES RECIPROCAL CELL FROM DIRECT CELLs OR VICE-VERSAs
THEN GENERATESs SUBJUECT TO SPACEGROUP CONSTRAINTSs ALL POSSIBLE (HKL)
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WITHIN GIVEN LIMITING SPHERE.

220 ID E EICHHORN TB58B/POSITIONS»BONDS»ANGLES AND ESD LWM
PROGRAM FIRST COMPUTES ESD FOR ATOMIC POSITIONS ACCORDING TO CRUICKSHANK
EXPRESSIONs THEN COMPUTES DISTANCES AND ANGLES AND THEIR MPE.

220 LF EICHHORNMN TB58C/PREP OF SCATT CURVES LWM
CURVEFITS GENERALLY SUPPLIED (INTSTABLESsETC) LITTLE F TO YIELD A SET OF
PUNCHED CARDS AS STAMDARD INPUT FOR TB 58A.

220 LF S EICHHORN TB41/HARTREE WAVEFIELD TO LITTLE F LwM
INPUT TO PROGRAM ARE SELFCONSISTENT FIELD WAVEFUNCTIONS WITH P AS
FUNCTION OF R IN BOHR RADII+ ROUTINE INTEGRATES WAVEFUNCTIONS PER SHELLS
MULTIPLIES INDIVIDUAL VALUES BY ELECTRON OCCUPANCYs TOTALS FOR ALL SHELLS
AND PRINTS ATOMIC SCATTERING FUNCTION AT INTERVALS OF 0402 IN SINETHETA
OVER LAMBDA. INTEGRATION PROCEDURE IS BY OVERLAP-CURVEFITTING.

220 LP 3 EICHHORN TB5BE/LP OSCILLATION-ROTATION=WEISSBG LWM
PROGRAM USES DIRECT EXPRESSION FOR LP FACTORs HAS OPTION FOR ROTATION-
OSCILLATION OR WEISSENBERG EQUI-INCLINATION CASEe PROCESSES RAW INT DATA
AND FURNISHES LIST OF (HKL)s INTs Fs FSQU AND SINESQUTHETA.

220 LS S HEBERT/BURR TB97/LS PLANE WASER~MARSH METHOD LWM
PROGRAM WILL ACCEPT A MAXIMUM OF 50 POINTSs WILL FIRST ORTHOGONALIZE
POSITIONS AND THEN COMPUTE OPTIMUM LEAST SQUARES PLANE.

220 SF LIND X=11/SF + ASSIGN SIGNSs CENTRIC MONOC LPA
SIGN ASSIGNMENT FOR FR ON BASIS OF VARIABLE AGREEMENT CRITERIA
220 SPC SILVERTON X=1/GONIOSTAT SETTINGS LPA
6001 1K DP PANATT/LOMBARD* RESCALING FOR SF LWM
6001 3K DP PREC PANATT NI»ZANO* LP LF THETA NWN
6001 1K DP PREC PANATTONIsZANO®* LP LF THETA LWA
6001 3K DP SCLTF PANATTONI»ZANO* WILSON PLOT RESCALING LWA
6001 3K DP WEIS PANATTONISsZANO* LP LF THETA NWN
6001 1K DP WEIS PANATTONIsZANO%# LP LF THETA LWA
6001 1K FR 2 A PANATT/DEGRIF* FR BLK LwM
6001 1K FR 2 C PANATT/DEGRIF FR BLK LWM
6001 1K FR 3 PANATT/LOMBARD* FR BL CENTRIC/ACENTRIC LwWM
6001 3K SCLTF LS PANATTONIsZANO* RESCALING SF LWA
6001 1K SF 3 A PANATT/DEGRIF#* LWM
6001 1K SF 3 C PANATT/DEGRIF#* LWM
628 LP 1/D SASVARI®ZILAHI MONOCLINLC LPA

NECESSARY 10 STORAGES FOR DATAs 11 FOR WORK AND 7 FOR RESULTe ALL
POSSIBLE VALUES OF (HKL) WILL BE COLLECTED AUTOMATICALLY. DATA OF
1000 REFLEXIONS ARE COMPUTED AND PUNCHED IN EMPTY CARDS IN ABOUT
15 MINUTESe FOR OTHER SYMMETRY ONLY A LITTLE CHANGE OF THE
PROGRAM IS NECESSARY.

628 LS 2 SASVARI*ZILAHI RHOMBIC P NAM LPA
IN ONE CYCLE THREE COORDINATE-REFINEMENT CAN BE MADEe UNE HEAD-CARD
FOR COORDINATES OF THREE ATOMS AND ONE CARD FOR EVERY REFLEXION
CONTAINING THE VARIABLE DATA OF THE REFLEXION IS NECESSARY.

COMPUTATION TIME OF ONE SYCLE BY 150 REFLEXIONS LASTS 5 MINUTES.

628 SF SASVARI*ZILAHI RHOMBIC P NAM LPA
FROM A HEAD CARD THE DIFFERENT ATOMIC COORDINATES AND THE NECESSARY
CONSTANTS ARE STORAGED INTO THE COMPUTERe FOR EVERY REFLECTION A
DISIINCT CARD GIVES THE HKL VALUES AND THE SCATTERING FACTORS AND IN
THESE CARDS WILL BE PUNCHED THE RESULTS. COMPUTATION IS POSSIBLE IN ONE
CYCLE IF THE NUMBER OF DIFFERENT COORDINATES IS SMALLER THA 15,
COMPUTATION TIME OF 800 SF IS ABOUT 50 MINUTES.

650 ABS SANDS ABCOR/PLOTS ABS COR TEMPLATE FOR WEIS

650 D MATHER RECIP CELL CONST + INTERPLANR SPAC

650 D HOUSTON» CLOSS WES~LMVD PGM 1031/INTERPLANAR SPAC

650 D H AHMED (HKL) + D(HKL) IN SPECIFIC SPHERE LNA

INDICES AND SPACINGS FOR BASIC 650+ GENERATES THE INDICES AND CALCULATES
THE SPACINGS FOR ALL REFLECTIONS WITHIN A SPECIFIED SPHERE OR PART OF
SPHERF IN RECIPROCAL SPACE. TO BE USED FOR INDEXING OF POWDER LINES.

650 DEBYF MILLER 008001/DEBYE TEMP FROM X-RAY DATA

650 DF 3 AHMED GENL EeDe + CURVATURES + ATOM SHIFTS LWA
GENL 3-D DIFFERENTIAL FOURIER FOR BASIC 650 CALCULATES THE ELECTRON
DENSITYs 3 FIRST DERIVATIVES AND 6 SECOND DERIVATIVES AT ASSUMED ATOMIC
POSITIONSs AND THE ATOMIC SHIFTS FOR OBS OR CALC DATA IN ANY SPACE GROUP,.
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650 oP BARTL SCL AND OVERALL TF (WILSON-TEST) LWA
PREPARES DATA FOR WILSON-PLOTe K AND B MUST BE EVALUATED GRAPHICALLY.
PROGRAM THEN APPLIES SCL AND TF TO '.P-CORRECTED INTENSITIES.

650 DP BARTL PL AND ABS CORRECT FOR EQUI WEIS LWA
CORRECTS 1 OBS FOR LP-FACT. ABSORPTION
CORRECTION BY MEANS OF TABLE OF A({SIN THETA)

SUPPLIED BY USER COMPUTES ALSO SIN THETAe

APPLICABLE FOR EQUIINCLINATION WEIS. (MONOCLINIC AND HIGHER SYM)e

650 DP BROWNsSTEWART  5303+495/DATA REDUCTs WEISSs PREC

650 oP BROWNsSTEWART  440X/FO DATA RESCALING

650 DP DIETRICH X1/SHARPENING (VARIABLE FUNCTION) MWA
IT CONSTANTS FOR SHARPENING FUNCTIONe OT OF (5040) OR (5041)

OT (5040) OR (5041) CARDS RESPECTIVELYs CONTAINING SHARPENED FO

650 oP DIETRICH X10/INTERPOLAT SCAT FACsCORREL LAYERS MWA
IT SCL FOR LAYERs UP TO 10 FORM FACTOR TABLES FROM LITERATURE (WIDE

INTERVALS» SIN THETA/LAMBDAs F)s OT OF (5040) COMPLETED BY PUNCHING
ABS FACTOR AND WEIGHTs AND/OR OT OF (5039)

OT FOR (5040)~CARDS INDICESs SIN*¥2 THETA/LAMBDA®#2s WEIGHTs FOs UP TO
10 SCATTERING FACTORS (ACCURATE LOGARITHMIC INTERPOLATION)

FOR (5039)-CARDS SAME AS ABOVE EXCEPT WEIGHT AND FO

650 oP DIETRICH X11/SELECTS DATAs SCALES» 1ST SUMM FR MWA

IT 1 CARD WITH 30 STATEMENTS ABOUT WANTED TYPE OF SYNTHESISs GRIDS AND
LOWER AND UPPER LIMITS FOR X»YsZ» SUMMATION ORDERs CONDITIONS FOR THE
SELECTION AND PROCESSING OF DATA. 1 CARD WITH 21 FURTHER STATEMENTS
(CHANGABLE DURING RUN) ABOUT CONDITIONS FOR SELECTION AND PROCESSG OF
DATAe OT OF (5037) OR (5038) OR/AND PREVIOUS OT OF (5042)FOR ADDITION

OT COMPLETE AND OPTIMAL IT FOR FR-PROGR (5047) FOR SECTION OR PROJECTION
EXTRA CARD CONTAINING CHECK TOTALSs LARGEST COEFFICIENT

650 oP DIETRICH X13/N(Z)-TEST MWA
IT LIMITS OF RECIPROCAL SPACE OF DATAs 2 STATEMENTS FOR AUTOMATIC

SELECTION OF (OVERLAPPING) RANGES OF SIN#**2 THETA/LAMBDA*¥2. SCL
OT OF (5040) OR (5041)

OT N(0e1)TO N(1.0)AND MEAN VALUES OF FO%¥2 AND SIN#%¥2 THETA/LAMBDA*¥2
FOR ALL RANGES OF THE LATTER. MEAN VALUES OF N(Z) AND DIFFERENCES TO
THEORETICAL VALUES FOR ACENTRIC AND FOR CENTERED STRUCTURE
650 op DIETRICH X15/SELECTS DATA»PRODUCE IT FOR( 118) MWA
IT 8 STATEMENTS FOR SELECTION OF DATA AND TYPE OF SYNTHESIS WANTEDsFO00O»
VOLUME OF CELLs 2 SCL ONE OF WHICH CAN BE CHANGED DURING RUNs OT OF
{5040)s (5037) OR (5038)

OT COMPLETE IT FOR ( 118)
2 EXTRA CARDS CONTAINING MAXIMUM AND MINIMUM VALUES OF OT

650 DP HAHN#* INT CORR FOR EQUIINCL WEISSENBERG

650 opP /HAHN* N(Z) TEST

650 oP JHAHN#* VARIANCE TEST

650 Y MCGANDY PITTSBURGH DATALOADER/

650 DP MCGANDY INPUT TDF-2/PREP INPUT FOR PGM 37

650 P SVETICH INTENSITY SCALING

650 P SVETICH CONV U OF WASH DECK TO PITTSBURGH

650 oP SVETICHsPTRSON  INTEG INT FROM DENSITMTR TRAC

650 DP ABS  STEWART " 5308/CORR FOR ABSORPTION»s WEISSENBERG

650 OP LP MCGANDY INCOR-P/MOD OF PGM 146 FOR PREC

650 OP LP DIETRICH X9/CORRECTS EQUIINCL WEIS INTsSQ ROOT MWA
IT WAVE LENGTHs EQUIINCLINATION ANGLEs OT OF (5039)s COMPLETED BY

PUNCHING INTENSITIES

OT INDICESs SIN#%#2 THETA/LAMBDA*#2, FOs FO¥¥2, 1/LPs SQUARE ROOT OF LP

650 DP LP WILLIAMS INCOR=IM/CONVENs MOD OF INCOR-I (146)

650 DP LP SHIONO INTENSITY CORRe WEISSENBERG MWA
BASIC 650. EQUI-INCL WEISSe PRINCIPAL OR NON-PRINCIPAL AXES ROTN

650 DP PATS SHIONO : SHARPENED PATTERSON COEF PGM170s171 LWA
BASIC 650 ,

650 DP R DIETRICH X6/SCALES FOs AOsBOsFO-FCsAO~ACsBO-BC MWA
IT OT OF (5037)

OT INDICESs FOsFCs FO-FCe FOR SYMMETRY Pl ALSO AOs BOs AO-ACs BO-BC

3 ADDITIONAL CARDS CONTAINING 2 TYPES OF R AND MAXIMUM AND MINIMUM
VALUES OF MAIN OT
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23
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100
325

b
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39
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169
170
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104

337

37
171

198

334

174

5039

290

7019

DP R CCL AHMED SCALE DIFFERENT LEVELS AGAINST FCALC LNA
SCALING OF LEVELSe BASIC 650 CALCULATES THE SCL AND R FOR EACH LEVEL
SEPARATELY BY COMPARISON OF 0BS AND CALC DATAs» THEN REEVALUATES R FOR
EACH LEVEL AND FOR ALL DATA USING THE EVALUATED SCALES FOR THE LEVELS.
THE LEVELS MAY BE FOR CONSTANT Hs Ks OR Lo

650 OP SCL /HAHN#® WILSON TEST

650 DP STA1 KRAUT AVG EQUIV REFLs CALC Rs GET STATIST

650 OP TF BROWN WILSON PLOTs SCL AND TEMP FACTOR

650 E AHMED SUMS REQUIRED FOR SeDe OF COORDS LNA

EeSeDs BASIC 650. CALCULATES SUMS REQUIRED FOR SeDe OF ELECTRON DENSITY
AND OF COORDS + R + SCLe NORMALLY USED AFTER REFINEMENT IS COMPLETED.

650 E SHIONO STANDJDEV OF ELECTRON DENSITY ETC LWA
BAS.Z 650

$50 FPK WILLIAMS BLOCK PEAK/LS FIT TO 2. POINTS

550 FPK LP DEANGELIS/COHEN BL/FOURIER ANALOF PEAK SHAPESsSTOKES LWA

COMPUTE OR READ IN SIN AND COS COEFF. OF ANNEALED PEAKe COMPUTES SIN AND
COS STOKES CORRs COEFFe OF BROADENED PEAK AND VALUES OF SIN/COS. CORRECTS
FOR VARIATIONS OF ANGULAR FACTORS ACROSS PEAKe OUTPUT 31 COEFFe AT 1/2
HARMONIC INTERVALS AND 9 COEFFe AT 1/4 INTERVALS FOR ALL PEAKSs

650 FR BLK FITZWIKEYES TOF-80B/4X4X4 BLK IN 1/80

650 FR PCH JENSEN CC SS SC CS TABLE EXPAN AND PCH OUT LWA
FROM 1 QUAD CC SS SC CS TABLES ON DRUM PCH 1 2 OR 4 QUAD OF THESE OR SUMS
CC-S5 OR SC + CS AND ADD ANY PREVIOUS PARTIAL CALC X2 Ok X3 IN 20THS
25THS 40THS 50THS CONVENIENT TO CONTOUR DIRECTLY ON 402 OR 407 PRINT onr

650 FR 2 300TH GENL PRQJ CC SS CS sC

650 R 2 DIETRICH X22/GENERALSFASTs WITh. ) SECTIONS MWA
IT OT OF (5042) AND EVENTUALLY OT OF PREVIOUS RUN OF (5047) FOR ADDITION
OT 1 HEADING~ AND CHECK-CARDe SYNTHESIS (7 VALUES PER CARD)

650 FR 2 HELLNERsWOLFEL PROJCC AND SS» N/500

650 FR 2 SHIONOSHELLNERsWOLFEL/GENL PROJ CC SS CS SCs N/250 MWA
FOURIER PROJECTION ALSO FOR PGM 171e FOR BASIC 650 OR WITH IXAe IAS AND
UP TO 4 TAPES OR IXA» IASsy TAPES AND ON-LINE 407

650 FR2 JENSEN ENL PROJSN/200sPATT»FsDELTA F LWA
650 FR 2 TULINSKY GENL PROJ CC SS CS SC N/1000 X N/100

650 FR 2 /HAHN* GENL 2 DIM FOURIER ALL SYMMETRIES

650 FR 2 1 AHMED FR 2 ALL PLANE GROUPS GRID N/120 LNA

CENL 2-D FOURIER FOR BASIC 650« CALCULATES PROJECTIONS IN ANY PLANE GROUP
AT INTERVALS Nls N2/120e¢ THE INTERVALS AND NOs OF POINTS MAY BE DIFFERENT
IN THE TWO DIRECTIONS.

650 FR 2 (2) AHMED FASTy GENL FR 2 GRID N/120 LNA
2-D FOURIERS ON AUGMENTED 650 (4000 WORD DRUMs 3 INDEXING ACCe) FAST»
GENLe GRID INTERVALS N1ls N2/120s

65C FR 2 3 FITZWsWILLIAMS TDF-2/FASTs 1/40 OR 1/80

650 FR 3 SHIONO FOURIERsPATT+DIFFERENCE N/60 MWA
MONOCL »ORTHOe USE OUTPUT OF PGM 176« PGM 170 USED FOR 2NDsORD SUMS.

IXAs IASs UP TO 5 TAPESs ON—-LINE 407(OPTIONAL)

650 FR3 JENSEN GENLsN/1000XN/2009PA 1 19FsDELTA F LWA

650 FR 3 AHMED FR 3 ALL SPACE GROUPS GRID N/120 LNA
GENL 3-D FOURIER FOR AUGMENTED 650 (4000 WORD DRUM AND 3 INDEXING
ACCUMULATORS)s GRID INTERVALS Nly N2s N3/120e ANY SPACE GROUPs COMPUTES
FOR MESH THROUGHOUT ASYMMETRIC UNIT OR FOR BLOCKS OF POINTS.

650 FR 3 DF SHIONO DIFFERENTIAL SYNTH LWM
MONOCL »ORTHOe USE OUTPUT OF P3M 176« BASIC 650 OR WITH IXAsIASs 1 TAPE,
650 H DIETRICH X8/LATTICE POINT GENERATION MWA

IT A*,B*sC¥9ALPHAX9BETA* 9y GAMMA* s MAXIMUM OF SIN THETA/LAMBDAsTYPE OF DATA
WANTED (19293 DIMENSIONALs INDICESsFOR WHICH ALSO NEGATIVE VALUES
HAVE TO BE CONSIDERED)
OT INDICESy SIN#%2 THETA/LAMBDA%%2. NO POINTS RELATED BY FRIEDEL | AW
650 H SVETICH 2010/LIMITING SPHERE REFLNS TeMeO LWA
PROGRAM CALCULATES AND PUNCHES ALL INDEPENDENT REFLECTIONS IN LIMITING
SPHERE OF REFLECTION FOR TRICLINIC MONOCLINIC AND ORTHORHOMBIC SYSTEMS
SECOND SETTING ONLY FOR MONOCLINIC SYSTEMS
650 H THETA JAMARD H AND THETA TRICLINIC MPA
H AND THETA VALUESs TRICLINICs» UP TO GIVEN MAXIMUM VALUES OF
HsKsle 375 HKL MAXIMUMe EXTINCTION RULES MAY BE TAKEN IN ACCOUNT
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650 HYDROGEN STWRTsLINGFTR 5105/GEN H COORDSs BOND LGTHSs ANGLES

650 1D HILDEB sHAHN* ID FOR GIVEN ATOMS ANY SYM LWA
CALCULATES ID BETWEEN GIVEN CENTRAL ATOMS AND ANY NUMBER OF
SPECIFIED NEIGHBOURS FOR TRICLINIC LATTICE.

650 ID SHIONO DIST2ANGLES»SeDe OF ANGLE» ANY SYM LWA
BASIC 650

650 ID STWRTsLINGFLTR9BRWN/5102/BOND LENGTHS ANGLES

650 ID LINGFLTR»BROWN 5112/ INTERMOLECULAR DISTANCES

650 ID 1 AHMED BOND LENGTHS AND ANGLES LNA

INTERATOMIC BOND LENGTHS AND BOND ANGLES FOR BASIC 650 CALCULATES THE
DISTANCES OR DISTANCES AND ANGLES BETe SPECIFIED ATOMS WHOSE FRACTIONAL
COORDS ARE ALREADY AVAILABLE TO THE MACHINE IN THE STORED LIST OF COORDS.

650 ID 2 AHMED INTER + INTRA MOLECULAR DISTANCES LNA
INTERMOLECULAR DISTANCES FOR BASIC 650¢ GIVEN THE FRACTIONAL ATOMIC
COORDS OF ATOMS IN THE ASYMMETRIC UNIT AND EXPRESSIONS FOR THE EQUIVALENT
POSITIONSs IT CALCULATES ALL INTRAMOLECULAR AND INTERMOLECULAR DISTANCES
WHICH ARE LESS THAN A SPECIFIED MAXe LIMIT FOR EACH,

650 LC MCGANDY CELL TRANSFORMATION
65C LF MCGANDY LTL F CURVES FROM 3~TERM GAUSSIAN
650 LF SHIONO 4 POINT INTERPLTN PGM 176
650 WITH IXAe ON-LINE 407(OPTIONAL)
650 LP KRAUT PREC» LP FOR ANY LEVEL
650 LS DM FITZWsWILLIAMS LS-1IM/MOD LS~II (147) FOR ALL SP GRP
650 LS DM FITZWATER LS IIM/MOD OF (147) FOR OTHER SYMM
650 P BK BOYKO s MOHN FOURIER SYNTH OF LINE SHAPE
650 P PK SUMNER CONVO I/PEAK PROFILE CONVOLUTION
650 P PK SCHWARTZ/COHEN POWD LINE PROFILE ANALs STOKES LWA

DETERMINES COSINE AND SINE COEFFICIENTSs STOKES CORRECTED» FOR WARREN
ANALYSIS OF PARTICLE SIZEs STRAINs TWIN FAULT PROBABILITY.

650 PABSPROF MUSILBEUTHOMAS GOODYEARATOMICREPORTGATDMB829DECK806 LWA
PROGRAM WRITTEN FOR IBM 650 TO CALCULATE COMBINED ABSORPTION AND
RADIAL DIVERGENCE CORRECTIONS FOR DEBYE-SCHERRER POWDER DIFFRACTION
LINESe PROCEDURE THAT OF TAYLOR AND SINCLAIR )PROCe PHYSe SOCe
LONDON3»57s 1945) FOR DIVERGENT RADIATIONe MACHINE CALCULATION TIME
ABOUT TWO AND ONE-HALF HOURS. INPUT DATAe SAMPLE RADIUSs TARGET TO
SAMPLE DISTANCEs CAMERA RADIUS» MEASURED 209 LINEAR ABSORPTION
COEFFICIENT OF SAMPLE. PROGRAM OUTPUT IS RELATIVE INTENSITY VS, 20
REFERENCED TO TRUE 20 POSITION.

650 PATSUP KRAUT 3-D PATT SUPERPOS USED W PGM 198

650 PLANE STEWART LS PLANE THRU UP TO 98 ATOMSs ETC

650 SCL KRAUT SCALES ONE SET OF INT TO ISOMRPH SET

650 SCL TF DIETRICH X12/WILSON PLOT MwA

IT LIMITS OF RECIPROCe SPACE OCCUPIED BY DATAs2 STATEMENTS FOR AUTOMATIC
SELECTION OF AND OVERLAPPING OF INTERVALS OF SIN%®%¥2 THETA/LAMBDA%%2,
OT OF (5041)
OT ALL POINTS OF WILSON PLOTs SCL AND TF CALCULATED BY FITTING STRAIGHT
LINE TO THE POINTS BY LS
650 SIGN TRAUB SIGN PERMUT s USED WITH 173
650 SF AHMED CORRECT SF FOR HEAVY ATOM DISPERSION LNA
SF CORR le BASIC 650« CORRECTS PREVIOUSLY CCMPUTED (AsBsF) CALC FOR HEAVY
ATOM DISPERSIONs THEN EVALUATES (AsB)OBSs SCL AND R
650 SF AHMED ADD TO SF CONTRIBUTION OF NEW ATOMS LWA
SF CORR 2« BASIC 650es CALCULATES CONTRIBUTION OF A FEW NEW ATOMS» ADDS
THEM TO THOSE OF THE OTHER ATOMS. ..LL SPACE GROUPS. MAY BE USED FOR
EXAMPLE IN ADDING CONTRIBUTIONS OF THE HYDROGEN ATOMS.

650 SF BOOTH Pls NO TFs NEED LTL F» 200 ATOMS
650 SF /HAHN#* ISOTROPIC TFs ALL SYMMETRIES
650 SF AT DIETRICH X5 /CALCULATES ALSO sCL MWA

IT COORDINATES OF UP TO 200 ATOMSs CONSTANTS FOR UP TO 58 AT AND FOR UP
TO 42 ISOTROPIC TFs SYMMETRY (P1 OR P-1)s OT OF (5041)
OT INDICESs WEIGHTs FO» FCe FOR SYMMETRY Pl ALSO AC» BC» AC/FCs BC/FC
EXTRA CARD SCL (CALCULATED BY LS OF WEIGHTED FO=FC)
650 SF AT MCGANDY 5 ANISOs 20 ISOTR UNIQ ATs Ry SCL
650 SF AT DIETRICH X5/CALCULATES ALSO scCL LPA
IT COORDINATES OF ATOMS (MAXIMUM 200/CELL)» CONSTANTS FOR UP TO 58 AT
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132
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AND. FOR UP TO 42 ISOTROPIC TFs SYMMETRY (P1 OR P-1)s OT OF (272)
OT INDICESs WEIGHTSs FOs FCe FOR SYMMETRY P1 ALSO AC» BC» AC/FCs BC/FC
EXTRA CARD SCALING FACTOR { CALCULATED BY LS OF WEIGHTED FO-FC)

650 SF AT 3 SHIONO TRICL sMONOCL sORTHOs8 KINDs 50 UNIQ LWA
ISOTROPIC OR ANISOTROPICe BASIC 650 OR WITH IXA OR WITH IXAs IASe

050 SF AT 3 BROWNsSJENSENSLINGAFELTERSTEWART/400X9410X94010/

650 SF R SCL AHMED SF + R + SCL ALL SPACE + PLANE GRPS LWA

SF R SCLe BASIC 6505 2000 WORD RUMs NO INDEXING REGISTERSe ALL SPACE AND
PLANE GROUPSe TAKES ADVANTAGE OF THE SYMMETRIES. ALSO CALCULATES SCL + R
BEFORE AND AFTER ADJUSTMENT OF ASSUMED SCLe “AXe OF 50 ATOMS IN ASYM-
METRIC UNIT AND 11 SCATTERING FACTOR CURVESe ISOTROPIC TF ONLY.

650 SF UNIT /HAHN#* UNITARY STRUCTURE FACTORS

650 SF 3 HILDEB/HAHN%* SF FOR ANY SYM IND ISOTR Tr LWA
COMPUTES 3 DIM SF FOR ANY SYM WITH INDIVe ISOTRe TF FOR EACH ATOMs
PROGRAM USES TRICLINIC SF FORMULA

650 SPC HIGH GONIOSTAT SETTINGS

650 SPC WILLIAMS SCO-2/GONIOSTATs XTLS IN GEN ORIENT

650 SPC H TULINSKY GONIOSTAT SETTINGS

650 SPC H LP AHMED {HKL) + GONIOSTAT SETTINGS + 1/LP LNA

GONIOSTAT SETTINGS FOR BASIC 650. GENERATES THE INDICES AND CALCULATES
THE GONIOSTAT SETTINGS AND 1/LP FOR ALL REFLECTIONS WITHIN ANY PART OF
A SPECIFIED SPHERE IN RECIPROCAL SPACEt.
650 STAT ALDENsSTOUT % 1420/UNIT SFs WILSON + HPR STAT TESTS LPA
650 STAT BARTL VARIANCE-TEST LWA
COMPUTES SPECIFIC VARIANCE FROM F SQUAREDsPUT ON ABSOLUTE SCALE
BY WILSON TEST.

650 STAT BARTL N(Z)-TEST LWA
PREPARES DATA FOR N(Z)=-PLOT.

650 TF STEWART 4500/1S0 T F CORR BY LST SQ

650 TF SHIONO ANISOTROPIC TF FROM PGM 1749176 LWA
BASIC 650e¢ USE OUTPUT OF PGM 174

650 TF ScCL AHMED OVERALL CORRECTION TO SCL AND TF LNA

OVERALL CORRECTIONS TO SCALE AND TEMPs FACTOR ON BASIC 650e¢ CALCULATES
LOG(SUM FCALC}/LOG(SUM FOBS) AND (SIN SQ THETA) MEAN FOR THE REFLECTIONS
WITHIN SPECIFIED RANGES OF SIN SQ THETAs THEN CALCULATES THE OVERALL
CORRECTIONS TO THE ASSUMED SCALE AND TEMPERATURE FACTORS,

650 TF UNIF SHIONO WILSON PLOT» UNITARY SF LPA
650 WITH IXAsIASy ON-LINE 407
650 THETA DIETRICH X1l4/ MWA

IT WAVE LENGTHs OT OF (5039)s (5040) OR OTHER
OT SIN®#%2 THETAs SIN THETAs THETA IN DEGREES

704 ABS EXT HAMILTON " ESAF/ABS SEC EXT POLYHEDRAL XTLS LWA
CALCULATES ABS AND SECONDARY EXT. CORRECTIONS FOR ARBITRARILY
SHAPED CRYSTALSe. SHAPE APPROXIMATED BY POLYHEDRONeMETHOD USED IS
MODIFICATION OF THAT DESCRIBED IN ACTA CRYSTe 109 629 (1957)
TIME REQUIRED IS A FEW SECONDS PER REFLECTIONs DEPENDS ON VARIABLE
GRID SIZEe SUPPLIED AS FORTRAN 2 SUBROUTINES FOR VERSATILITY IN USE

704 b P BRYDEN 4214/CALC TABLE OF D FOR POWD

704 DIK WOOLFSON MULTIPLE SOLUTION DIRECT METHOD
DIRECT SIGN DETERMINATICN USING METHOD OF STRUCTURE INVARIANTS AND Z-TEST
~= MULTIPLE SOLUTION RESULTS DISPLAYED AS FOURIER MAPSe WRITTEN IN
FORTRANe

704 DP LS FR PENFOLD/LIPSCx CONV OUTPT ORXLS (12) TO MIFR1 (118)

704 DP PAT PENFOLD/LIPSCH SCL + SHRPN FOR PAT WITH MIFR1l (118)

704 8K DP PHASE HOLDEN TAKES OT FROM 79 MAKES IT FOR 78 LWA
704 OP R /LIPSC* R FACTOR FOR ORXLS OUTPUT (12)

704 PP W /LIPSC* WEIGHTS FOR ORXLS (12)

704 FPK SLITER LOCATES FR PK CNTRSs SEE PGM 10

704 4K FPK BRYDEN 4208/FIND MAX ON 2 OR 3D FOURIER

704 FPK SLITER ELLIPSOIDAL PK ANALYZERs SEE PGM 10

704 FR 2 SLITER VARTABLE INCLINED PLANE FOURIER SEC

704 32K FR 2 TREUTNG» ABRAHMS GENL PLANE ELECTRON DENSITY

704 FR 2 SASS 2DF/FAST 2-DIM

704 FR 2 SIMPSON REQ DUMP ROUTINE FOR OQUTPUT

704 8K FR 243 HILDEBsHAHN#* GENER VERS BL GRID VARIABLE LWA
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47
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129
12

144
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CALCULATES SECTIONS PARALLEL A»sB IN HEIGHTS Ze SIZE AND DENSITY OF
GRID IN AsB AND Z~VALUES MAY BE SPECIFIED BY USERe C AND A BY SENSE
SWITCHe ANY SYMeIT HALF REC LATTs ONE CARD PER HKL COMBINATIONs SORTED
CN LsKsHe IT AND OT VIA TAPE.

704 8K FR 2 3 SLY»SHOEMAKER* MIFR1/GENLsFASTsBLGRID N/120 LWA
SAP PROGRAM BEEVERS—LIPSON PRINCIPLE FAST TABLE LOOK-UPs APPLICABLE
TO ANY SPACE GROUP THRU ORTHORHOMBIC BY SELECTION OF SYMMETRY CARDSe.
INPUT IS ONE CARD EACH UNIQUE REFLECTIONe CARDS ARE SORTED ON INDICES
AND PUT ON TAPE« STRAIGHT OR DIFFERENCE FOURIER POSSIBLEs VARIABLE
FORMAT OUTPUT SHEETS PERMITS DIRECT CONTOURINGe CALC UP TO 1005000
TERM POINTS PER SEC ON 32K 704e OPERATES ON 32K 709 WITH COMPATIBILITY.
HAS BEEN REWRITTEN FOR BIM 709/7090 (PGM 357).

704 4K FR 2 3 BRYDEN 4201929496/

704 8K FR 3 BLOCKsHOLDEN®* GRID N/60s USE EQUIV REFLnS» ANY SG LWA
704 32K FR 3 BLOCK s HOLDENS* GRID N/60y USE EQUIV REFLNSs ANY SG LWA
704 FR 3 BORNsHELLNER¥* RHOPAT /ORTHORHOMBIC PATTERSON

704 FR 3 BORNyHEL LNER#* MONOPAT/MONOCLINIC PATTERSON

704 FR 3 HILDEBRANDsHAHN ANY SYMMETRY

704 1D WUNDERLICH/LIPSC*/

704 ID E BUSINGsLEVY ORXFE/FUNCTION AND ERRORsDISTANCE ETC LWA

USED INDEPENDENTLY OR WITH ORXLS. CALCULATES THE FOLLOWING FUNCTIONS OF
CRYSTAL PARAMETERS WITH THEIR STANDARD ERRORS- DISTANCESs ANGLES»
DIHEDRAL ANGLES»s ~MS PRINCIPAL THERMAL DISPLACEMENTSs ANGLE BETWEEN
PRINCIPAL AXIS AND VECTOR DEFINED BY USERs RMS RADIAL THERMAL DISPLACE~
MENT» DISTANCE CORRECTED FOR THERMAL MOTION

704 32K LC KEMPTER*VOGEL HER/PREC REFINMT OF LATTICE CONSTS LWA
A CONVERGENT ITERATIVE TECHNIQUE (ReEsVOGEL AND CeP+KEMPTERSCHEMeABSTR
54916087F)sWITH EXACT STATISTICAL WEIGHTS ASSIGNED TO THE OBSERVED POINTS
IS USED TO DETERMINE LATTICE PARAMETERS AND THEIR STANDARD DEVIATIONS FOR
THE CUBICsHEXAGONAL s TETRAGONAL sAND ORTHORHOMBIC SYSTEMS FROM DEBYE-
SCHERRERsSYMMETRICAL BACK REFLECTIONsOR DIFFRACTOMETER DATAs

704 LC MUELLERyHEATON MET 124/ CUBIC THROUGH ORTHORHOMBIC LWA
PROGRAM PERMITS THE DETERMINATION OF LATTICE CONSTANTS FOR ORTHORHOMBIC
THROUGH CUBIC USING LEAST SQUARESe PROVISION MADE FOR USING AS MANY AS
THREE: SEPARATE CORRECTION TERMS FOR ECCENTRICITYs ABSORPTIONs ETCe-
HOWEVERs ONEs» TWOs THREE OR NONE AT ALL MAY BE USED.

704 4K LC MOZZI sNEWELL RM1/THRU MONOs STD CALIBRATED LS DETN LWA
DETERMINES LATTICE CONSTANTS FOR MONOCLINIC AND HIGHER SYMMETRY SYSTEMS
BY LEAST SQUARES METHOD UTILIZING AN  ITERATIVE PROCEDURE9 DESIGNED FOR
CIFFRACTOMETER MEASUREMENTS CALIBRATED BY USING A STANDARD AND THEREFORE
NO EXTRAPOLATION FUNCTIONS ARE INCLUDED9 COMPUTES D VALUES FOR REQUESTED

(HKL) SETS.
704 4K LP BRYDEN 4203/CORRECTS INT FROM EQUIINCL WEIS
704 32K LP WEIS HOLDEN MAKES IT FOR 8312 AND IT FOR 84=PAT NWA
704 LS AT FM BUSINGsLEVY ORXLS/GENL LSs FULL MATRIXs AT LWA

STRUCTURE FACTOR LEAST SQUARES. ANY SPACE GROUPs VARIABLES ARE SCALE
FACTORSs NEUTRON SCATTERING FACTORS» COORDINATES»s ISOTROPIC OR ANISO-
TROPIC TEMPERATURE FACTOR COEFFICIENTSe FULL MATRIX LEAST SQUARES.
CAPACITY-~ 120 VARIABLES WITH 8Ks 251 WITH 32K MEMORYe GENERAL WEIGHTS.
FEATURES- REFINEMENT BASED ON F OR F SQUAREDs ARBITRARY SELECTION OF
PARAMETERS TO BE VARIED.

704 LS DM SAYRE 9 VAND* VAND MOD OF NYXR1 (143)s SEE 145
704 LS DM DF VANDSPEPINSKY PSXR3/CONVERG AIDS 4+ OTHER FEATURES
704 LS P FM HAMILTON POWLS/GENL LS»OVERLAPPING P DATA LWA

REFINES ARBITRARY FUNCTIONS OF SF FOR POWDER DATAsE+GeSUM OF INTENSITIES
OF TWO OR MORE REFLECTIONSe NON-DIAGONAL WEIGHT MATRIX CAN BE USED FOR
HANDLING PARTIALLY OVERLAPPING PEAKS, USER MUST SUPPLY SUBROUTINE FOR
DEFINITION OF INTENSITY FUNCTIONSe LIMITED TO 50 OBSERVATIONS AND 20
REFINED PARAMETERSe CAN BE CHANGED BY RECOMPILATION OF FORTRAN DECKS.
CAN BE USED FOR SF AND/OR SINTHETA CALCULATION SEPARATELYe
704 LS P N SHOEMAKER s C+D REF NEUT SCAT FAC» SITE OCCUPANCY LNX
704 LS 2 FM HAMILTON 2DLS/FULL MATRIX LSs ATs 2DIM LWA
FULL MATRIXs ANISOTROPIC TEMPERATURE FACTOR LEAST SQUARES AND SF
PROGRAM FOR CENTROSYMMETRIC SPACE GROUPSe SYMMETRY UP TO ORTHOROMBIC
TWO-DIMENSIONAL DATA. 14 ATOM MAXIMUM. USES ANALYTIC APPROXIMATION
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TO SCATTERING FACTORS., TIME COMPARABLE TO ORXLSe MORE CONVENIENT
IN OPERATION FOR LIMITED TYPE OF PROBLEM IT CAN HANDLE.
704 8K
FOR ANY SPACEGROUPsSF AND LS WITH ISOTRe OR ANISOTRe TFe REFINES
USES WEIGHTS PROVIDED BY USER 4+4 OR 343 AND 6¢6 MATRICES FOR

LS 3

HILDEBsHAHN®#* GEN LS AT BLOCK MATRIX NPA

DAMPING FACTORS MAY BE APPLIED.

ALLEN POWDER PEAK SHAPE ANALYSIS

SENKO DIFFRACTION PROFILE CORRECTION

KAPLOW BINARY ALLOY DIFFUSE X-RAY DATA
PISTORIUSs MeCe WPQO2/P BASED ON LC IT NPN

Ple IT LCs OT OF P LISTED ACCORDING TO H OR SIN(THETA)

PATSUP 3 PENFOLD/LIPSC* PAT SUPs USE WITH MIFR1 (118)

Fe

EACH ATOM.
704 32K P PK
704 P PK
704 32K P S
T04FTN P

AID TO
704
704 SF
704 8K SF ICA
704 32K SF ICA
704 SPC
704 4K SPC LP

SLITER 3 PGMS USED TOGETHER FOR SF
BLOCK s HOLDEN* USES SG FORTRAN SUBRTNs IT FOR 80s12 LWA
HOLDEN USES SG FORTRAN SUBRTNs IT FOR 84 LWA
HAMILTON SINT/ZONAL SPECTROM SETTINGS
SHOEMAKER GONIOSTAT I/GEN HKL GONIO STGS LP ABS LWA

GENERATES MILLER INDICES ASYMMETRIC UNIT ANY LATTICE ANY LAUE GROUP.
CALCULATES SETTINGS PHI CHI PSI FOR GE XRD5 SINGLE CRYSTAL ORIENTER
(GONIOSTAT) .
SPHERICAL CRYSTAL OR ZONE FOR CYLINDRICAL CRYSTAL.

704

SPC N

ALSO CALC RECIPROCAL LP FACTOR AND ABS FACTOR FOR

SHOEMAKER »C+D PRPLOT/SMOOTH AND PLOT SPECROM DATA LPA

HEART OF PGM IS SUBROUTINE PRPLOT WHICH MAKES OUTPUT PRINTER BEHAVE

LIKE A STRIP-CHART RECORDERe ABSCISSA AND ORDINATE PRINTED AT LEFT OF

SHEET» ORDINATE PLOTTED AS A PERIOD IN ONE OF 101 POSITIONS ACROSS SHEET.
704FT28K 2DIRC

INPUT DATA -~ LC AND SF OR INTENSITIESs OUTPUT « FR FOR ACCEPTABLE SETS

OR SIGNS.

WOOLFSON» SPARKS LWM

7 PACKS OF CARDS RUN CONSECUTIVELY. REQUIRES OPERATOR INTER-

VENTION AT SOME POUNTSe USES PRINCIPLES DESCRIBED IN ACTA CRYST 109116/
119277/119393.
7070 10K ABS
7070 AUC COORD
GIVEN SET OF ATOMIC COORDINATESs DISTANCESs STEREOCHEMICAL RELATIONS»
GENERATES ADDITIONAL ATOMIC COORDINATESe

7070 10K DF3 AT E SHIONO

SCHAPIRO POLYHED sXTALS»0SC WEIS«XRD-5 MPA
SCHAPIRO/SHIONO GENERATES ADDTL AT COORDS

COORD AND TF SHIF1S I/0 ON=-LINE LPA

AUTOCODER 10Ks740057500575509TP21e¢ USE OT OF SFe¢ TRIesMONOCLe9ORTHOs

7070 AUC DISPERSN SHIONO

REF « CRYST 8» 841 (1955)

7070

5K

ACTA

opP

7070 AUC DP SCL
7070 FTN DP WEIS

(1)

CALCN

DAUBEN-TEMPLETON DISPERSION CORR

SCHAPIRO»SMITH XRD-5 DATA TO SHIONO SF PROGRAM MP A
MCMULLAN/SHIONO INTERLAYER SCALING USING CALC SF
CRAVEN/SHIONO MONOCL» ORTHO

OF MULTIFILM SCALING FACTORSs (2) CALCN OF INTENSITIES AS

OBSERVED IN EACH LAYERs (3) LP CORRECTIONs (4) CALCN OF INTERLAYER
SCALING FACTORS BY LEAST SQUARESs (5) GENL PGM FOR CALCULATING EIGEN-
VALUES AND EIGENVECTORS OF SYMMETRIC MATRIX UP TO ORDER 30s (6) CALCN OF
SCALED INTENSITIESs (7) AVERAGING OF INTENSITIES FOR REFLECTIONS OBSERVED

ON MORE THAN ONE LAYER.

7070 AUC DF SHIONO TRICLs MONOCLs ORTHOs AT

7070 AUC FR 2 MCMULLAN/SHIONO CENTROSYMM MONOCL» A OR C PROJ

7070 AUC FR 3 A CHUsMCMULLAN/SHIONO/ACENTRIC» MONOCL

7070 AUC FR 3 MCMULLAN/SHIONO PM3MsCMC21+143D9P42329P42/MNM

7070 AUC FR 3 C MCMULLAN/SHIONO CENTROSYMMs MONOCL

7070 AUC FT CLAY SHIONO MCEWEN FT FOR LAYER STRUCTURE (CLAY)
FOR CLAY MINERALSe REFe¢ KOLLOID Zes 1499 96 (1956)

7070 ID CHU DIST+ANGLE»SeDeOF ANGLEs ANY SYMe LWA
FORTRANs 10K(5K)s 7400s 7500

7070 10 CHU INTER-» INTRA-MOLECULAR DISTeANY 35YM LWA
FORTRANs 10K{5K)s 7400s 7500

7070 FTN PLANE CHU/SHIONO ANY SYM» 50 ATOMS MAX

7070 10K SF AT SCHAPIRO 300 SETS EQUIV AT ANY S G MPA

CAN BE USED IN CONJe WITH SHIONO 7070s SFsDS PROGRAMS

7070

SF 3

SHIONO TRICL sMONOCL s ORTHO LWS

10K(5K) CORE+7400s750092 CHNL 2 TAPEe. INDIV ISO TFe 13 KINDs»1500 ATOMS
AVAILABLE THROUGH GUIDE
7070 5K SPC

SCHAPIRO PICKER 0SC SPECTR MPA



352
349

353
338

367
368

51
303

339

318

322

128
357

363

340

130
310
320

361

33

7070 5K SPC SCHAPIRO XRD=5 MPA
7070 10K SPEC SCHAPIRO PARALLEL OR PERSP PROJ OF PTS NPA
CAN SEARCH AUTOMATes» MATCH PATTERN
7070 10K SPEC SCHAPIRO GENERATES ATOM COORD FROM STEREOCHEM MPA
709 32K ABS BURNHAM GNABS/CORR FOR XLS OF ARBITRARY SHAPE LWA
WRITTEN AS SUBROUTINES FOR EQUI-INCLINATION WEIS GEOMETRY.
REQUIRES A MAIN PROGRAM WITH CALLING SEQUENCE GIVING RECIPROCAL LATTICE
LEVEL INDEXy UPSILONs AND PHI FOR EACH REFLECTIONe CHOICE OF 64y 216»
OR 512 NUMERICAL INTEGRATION POINTS. LIMITS - 25 XTL FACES (NO REENTRANT
ANGLES)» 25 RECIPROCAL LATTICE LEVELSs COLUMN BINARY AND/OR SYMBOLIC
(FORTRAN AND FAP) DECKS AVAILABLE.

7050 ABS WUENSCHsPREWITT ACAC/ABS CORR FOR ARBITRARY CRYSTAL NNN
7090 CONTOUR VAN DEN HENDE ERSCP/0T ERFR2 TO TAPE FOR SCOPE NNX
TAKES THE BINARY OT FROM ERFR2 AND PRODUCES A BINARY TAPE WHICH CAN BE

USED TO PRODUCE CONTOUR MAPS ON AN OSCILLOSCOPE.
7097090 D WOLTEN TABLE D VS @ LWA
70997090 D P PI WOLTEN CALC D»sQsINDIC FROM LAT PARAM LWA
709 OP PALENIK 14701/ PREP BIN DATA TAPE LNA
PREP BINARY DATA TAPE FOR INPUT INTO ALL PROGRAMS THREE POINT INTERPOLA-
TION FOR SCATTERING FACTOR CAN ALSO BE USED TO CORRECT WEISSENBERG DATA
ANY AXIS OR LEVEL
709 32K DP BURNHAM DTRDA~B/CORR INTs»COMPUTE FOBS LPX

DTRDA COMPUTES INTEGRATED INTENSITIES FROM EQUI-INCLINATION WEIS

COUNTER DATA. DTRDB CORRECTS DTRDA OUTPUT FOR LP AND ABS (USING GNABS)»
COMPUTES FOBS AND SIGMA(FOBS)e PUNCHED OUTPUT IN ARBITRARY FORMAT.
COLUMN BINARY AND/OR SYMBOLIC (FORTRAN) DECKS AVAILABLE.

709 DP FR GANTZEL/TRBD* UCLAPAT1/ PATTERSONs SHARPEN OPTIONS MNN
UCLAPAT1/ USES PARTS OF UCLANCl. VARIOUS SHARPENING AND APPROX ORIGIN-
PEAK REMOVAL OPTIONS.

7090/709 FPK IBERS 27 PTe LS 10 PARAMETER GAUSSIAN FIT LWA
PROGRAM TAKES 27 POINT INPUT FROM MAP AND FITS THESE DATA WITH A 10 PARA/
METER GAUSSIAN FUNCTIONe AXES NEED NOT BE ORTHOGONAL NOR INTERVALS EQUAL.
QUTPUT INCLUDES PEAK CENTERs HEIGHTs GAUSSIAN CONSTANTS. 7090 TIME 1S 3
SECONDS/PEAKe WRITE UP AVAILABLE IN FORM OF FORTRAN LISTING WITH COMMENT
CARDSe COMPILATION IS LEFT TO USER.

709 FR 2 3 BRYDEN 4201929496/

7090 32K FR 3 2 SLY»SHO»HENDE* ERFR2/GENLsFASTsBL9120 GRID (MIFR1) LWA
MODIFICATION OF MIFR1 (PGM 118) FOR IBM 709/7090s 32K REQUIRED. GENERALLY
SIMILARs BUT WITH SOME ADDED CONVENIENCE FEATURESe FAST TABLE LOOKUP.

ANY SPACE GROUP TRICLINIC MONOCLINIC ORTHORBOMBIC BY SELECTION OF
SYMMETRY CARDSe INPUT IS ONE CARD EACH UNIQUE REFLECTIONe CARDS ARE
SORTED ON INDICES AND PUT ON TAPEs STRAIGHT OR DIFFERENCE FOURIER
POSSIBLEs VARIABLE FORMAT OUTPUT SHEETS PERMIT DIRECT CONTOURINGs
CALCULATES UP TO 300,000 TERM POINTS PER SECONDe CAN BE RUN ON

I8 FORTRAN MONITOR SYSTEM,

7090 FT2 ID E BUSING*LEVYsMAR ORFFE/FORTRAN FUNCTION AND ERROR LWA
SAME AS ORXFE BUT FOR USE WITH ORFLSes COMPUTES THE FOLLOWING FUNCTIONS OF
.CRYSTAL PARAMETERS WITH THEIR STANDARD ERRORS~ DISTANCESs ANGLES»
DIHEDRAL ANGLESs RMS PRINCIPAL THERMAL DISPLACEMENTSs ANGLE BETWEEN
PRINCIPAL AX1S AND VECTOR DEFINED BY USER» RMS RADIAL THERMAL DISPLACE-
MENTs DISTANCE CORRECTED FOR THERMAL MOTIONs WRITTEN IN FORTRAN 2.

709 LC BURNHAM LCLSQ/PRECISION LC BY LEAST-SQUARES MPA
USES PRECISION BACK~-REFLECTION WEIS SINGLE XTL DATA TO COMPUTE LC BY
LEAST-SQUARES FOR ANY XTL SYMMe INCLUDES CORR FOR FILM SHRINKAGE>»
ABSORPTIONs AND ECCENTRICITYe PROVISION FOR OPTIONAL WEIGHTING
SUBROUTINE. COLUMN BINARY DECK FOR FORTRAN MONITOR SYSTEM AVAILABLE.

709 LP BRYDEN 4203/CORRECTS INT FROM EQUIINCL WEIS
70¢ LP PALENIK 14708/ANY SPACE GROUP LNA
7090 32K LP ABS H VAN DEN HENDE ERBR2/LP AND ABSN CORRs»SHARPENING LPA

ERBR2 CORRECTS FOR LP AND ABSORPTION, NORMAL-BEAM AND EQUI-INCLINATION
CYLINDRICAL OR SPHERICAL SPECIMENSe. ALSCO SHARPENING FOR B POSSIBLE.
GENERATION OF INDICES OPTIONALs ALSO ADDITIONAL OUTPUT IN FORMAT OF
SLY-SHOEMAKER FOURIER PROGRAMe MAY BE USED WITH 704 ALSO WITH MINOR
CHANGES.

7090 FT2 LS BUSING*LEVY ORGLS/GENL LS TO F1T ARBITRARY FUNCTs LWA



34

360

364

319

384

308

309

317

4001

311
304

305

366

306

307

PERFORMS LEAST SQUARES FIT OF ANY FUNCTION DEFINED BY USERS SUBROUTINE.
DERIVATIVE CALCULATION PROGRAMMED OR NUMERICAL., OBSERVATIONS WEIGHTED
UNITY OR INDIVIDUALLYe TRIAL PARAMETERS TO BE VARIED ARE SPECIFIED FOR
EACH JOBs COMPARISON OF CALCULATED AND OBSERVED FUNCTION PUT QUT BEFORE
EACH CYCLE AND AFTER LASTe ADJUSTED PARAMETERS AND STANDARD ERRORS PUT
OUT AFTER EACH CYCLEe CORRELATION MATRIX PUT OUTe FORTRAN 2 EXCEPT FOR
MATRIX INVERTER WHICH IS FAP SUITABLE FOR 704s 7099 OR 7090,

7090 FT2 LS AT FM BUSINGH*LEVYsMAR ORFLS/FORTRAN LEAST SQUARESs SF»>FMsAT LWA
STRUCTJRE FACTOR LEAST SQUARESs ANY SPACE GROUPe VARIABLES ARE SCALE
FACTORSs NEUTRON SCATTERING FACTORSs ATOM MULTIPLIERSs ISOTROPIC OR
ANISOTROPIC TEMPERATURE FACTOR COEFFICIENTSe FULL MATRIX LEAST SQUARES.
GENERAL OR UNIT WEIGHTSe REFINEMENT BASED ON F OR F SQUAREDes ARBITRARY
SELECTION OF PARAMETERS VARIEDes 32K MEMORY USUALLY REQUIREDe USES NO
TAPES FOR STORAGEs WRITTEN IN FORTRAN 2 EXCEPT FOR MATRIX INVERTER WHICH
IS FAP SUITABLE FOR 704s 709» OR 7090,

7090 LS AT FM PREWITT SFLSQ2/LEAST SQUARES REFINEMENT MPA
STRUCTURE FACTOR» LEAST SQUARESe. VERY FLEXIBLE WITH SEPARATE SPACE GROUP,
WEIGHTINGsIT/0T SUBROUTINESe. PROVISION FOR ANOM DISPERSION CORR)»
CORRELATION MATRIX» INPUT TAPE TO FR PROGRAMSs ID AFTER END OF CYCLE»
REFINEMENT OF ATOM SCLe WRITTEN IN FORTRAN AND FAP,

7090 32K LS DM DF VAN DEN HENDE ERBR1/ LEAST SQUARES REFINEMENT PM LWA
ERBR1 ALLOWS LEAST-SQUARES AND DIFFERENTIAL SYNTHES1S REGRESSION FOR ALL
230 SPACEGROUPS. IT CAN BE USED FOR STRUCTURE FACTOR CALCULATION AND
HAS SIMPLE CONTROLSs ADDITIONAL OUTPUT IN FORMAT FOR USE WITH SLY~-
SHOEMAKER FO!'RIER PROGRAM IS INCLUDEDe UP TO MORE THAN 100 ATOMS/ASYM,
UNITe FAST. ALSO GOOD FOR NEUTRON DATA.

SPECIAL FEATURES FOR MINERALOGICAL PROBLEMS.

7090 LS FM GANTZEL s SPARKS » TRUEBLOOD/UCLALS1/REVN OF PGM 228
FULL-MATRIX LEAST SQUARES REFINEMENT OF SUITABLE TRIAL CRYSTAL
STRUCTURESe. REFINES UP TO 137 UNIQUE PARAMETERSs WITH UP TO 2100 UNIQUE
FI(HKL)e EVERYTHING IS STORED IN HIGH-SPEED MEMORYe A CONSIDERABLE
REVISION OF PROGRAM 228.

70¢ LS FM PALENIK 14706/ ANY ACENTRIC SPACE GROUP LNA
FULL MATRIX LEAST SQUARES ANY ACENTRIC SPACE GROUP USES UNIQUE DATA ONLY
LIMIT OF 30 ATOMS FOR SF PART AND 18 ATOMS WITH ANISOTROPIC TEMPERATURE
PARAMETERS FOR LEAST SQUARE PART RECYCLE CHANGING ONLY VECTOR OR
VECTOR AND MATRIX

709 LS FM PALENIK 14707/ ANY CENTRTC SPACE GROUP LNA
SAME AS 14706 EXCEPT FOR CENTRIC SPACE GROUPS
709 LS H FM GTZLsSPKS/TRBD#%* UCLALS1/137 PARsISO OR AT» 2100 REFL LPA

UCLALS1/ ALL 2100 REFL DATA STORED IN MEMORYe NON-LIMITED ARE NOe OF
CYCLES» Se Ges SPEC POSNS. ROOM TO ADD VARIOUS SUBPROGRAMS SUCH
AS DISTANCE~ANGLEs R BY CLASSESs DELETIONs EeSeDes ETCe MODIFICN TO READ
IN AND PROCESS ONE REFL AT A TIME EASILY PERMITS INF DATA AND 152 PARAMS

T0S0FT2 LS2 FMAT CURTIS/GILMARTIN/LS2D/GENL 2D LSsFMsATsN OR XRAY LWA
GENERAL 2-DIM SF + LS PGMy FULL MATRIXs ANISOe NEUTRON OR XRAYe INPUT
PLANE GP NOy LCs» LFs LIST OF HKFs PARASs CONTROL CODE FOR EACH CYCLEe
WEIGHT IS A FUNC OF Fo OUTPUT PARASs CHANGESs ERRORSs SFs AS REQDe
WRITE-UP AERE-R3134 AMENDED BY CPN 52+ SAME AS MERCURY PGMe NOs 29F
(ENTRY NOs 4007)s UP TO 50 DISTINCT ATOMSs 100 PARAS REFINEDs 1000
PLANESs ON 32K 7090

709 M SQ DIS PALENIY 14709/MEAN SQe DISPLACEMENTS LNA

709 PATT SUM PALENIK 14702/ 3D PATTERSON MONOCLINIC LNA
WILL PRODUCE A SHARPENED OR UNSHARPENED PATTERSON WITH OR WITHOUT THE
ORIGIN PEAK 3D LIMIT OF 2000 REFLECTIONS

709 PATT SUM PALENIK 14703/ 3D PATTERSON ORTHORHOMBIC LNA
SAME AS 14702 EXCEPT FOR ORTHORHOMBIC SPACE GROUPS
7090 FTN S ID PEACORSPREWITT DRILL/COORD FOR XL STRUCT MODELS NPA

COMPUTES DRILLING COORDINATES PHI AND RHO PLUS INTERATOMIC DISTANCES FOR
CONSTRUCTION OF CRYSTAL STRUCTURE MODELS.

709 SF FR PALENIK 14704/ACENTRIC THRU ORTHORHOMBIC LNA
CALC SF AND USE SIGNS FOR FOQURIER CALC BASED ON SIMPLFIED FORMS IN
INTL TABLE USES ONLY THE UNIQUE INPUT ANY INTEGER VALUE OF 120 CAN BE
USEDFOR FOURIER INTERVAL

709 SF FR PALENIK 14705/ CENTRIC THRU ORTHORHOMBIC LNA
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291

346

365

230

231

232

7520
7518
7519
7514
7516
7515
7513
7521
1517
1523
71522

SAME AS 14704 EXCEPT FOR CENTRIC SPACE GROUPS

709 SF H FR GANTZEL/TRBD* UCLANC1/ SEE ABSTR FOR LIMITATIONS LPA
UCLANC1/ ANY SG» 100 ATOMSs ANISO OR 1ISO Be FOR FOURIERs EQUIV DATA GEN
FOLLOWS SF (WILL NEED PATCHES FOR CERTAIN SG)e MAX INDEX PROD LIMITED TC
ABOUT 2700 (SOON 5500) BECAUSE INTERNAL SORTINGe NOe¢ OF 4-TERM SUMS (HKL
WITH ALL SIGNS FOR KL) LIMITED TO 1500« WRITTEN FOR NON-CENTROSYM( EASY
MODIF FOR 2400 CENTROSYM 4-TERM SUMS)e

709 FT2 SF 2 NORTH SF2/2/FAST 2-DIMENSIONAL LWA
2-DIMe STRUCTURE FACTORSs PLANE GROUPS 1 =~ 9s SYMMETRY SPECIFIED 8Y
PLANE GROUP NOe + 2 SELECTOR SYMBOLSs UNLIMITED NOs OF ATOMS»
ISOTROPIC TEMPes FACTORS

7090 SPC LP LARSON/DODGE* CRYSTAL 8/GONIOSTATSETNGSs LP LPA
THIS PROGRAM IS WRITTEN IN FORTRAN
7090 SPC LP PREWITT DFSET2/EQUI~INCL WEISS SPC MPA

COMPUTES UPSILON AND PHI FOR EQU:i=INCLINATION WEISSENBERG DIFFRACTOMETER.
ALSO COMPUTES 1/LP AND S:N THETA. PRINTED AND/OR PUNCHED OUTPUT,
PUNCHED OUTPUT IN FORMAT FOR BURNHAM DTRDA-Be WRITTEN IN FORTRAN AND FAPs

709 SPC N SHOEMAKER »C+D PRPLOT/SMOOTH AND PLOT SPECROM DATA LPA
709 VERSION OF PGM 122
709 SPEC SPKSsBURKE/TRBD UCLAMO1/MOLEC ORIENTNsPGG»PGMPG LPA

UCLAMO1/ EVALUATES A SORT OF R FOR A SPECIFIC ORIENTATION OF A MOLECULE
OF KNOWN GEOMETRY TRANSLATED OVER A GIVEN PROJECTIONe THREE ANGULAR PARAM
TO BE SPECIFIED (FROM OTHER CONSIDERATIONS)s MINIMA ARE PLAUSIBLE POSNS

709 SPEC SPARKS/TRBD* UCLAMOLS1/5 PAR LS OF 230 FOR PGG LPA
UCLAMOLS1/ REFINES THE FIVE APPROX PARAMS FROM 230 ONLY FOR PLANE GROUP
PGG BY LS (THREE ANGLESs TWO POSITIONS®

709 TF AT CLTRsGTZL/TRBD* UCLATO1/RIGID BODY» TRANS AND LIBR LPA
UCLATO1/ OK FOR ANY AXIAL SYSTEM. * USES CRUICKSHANK RIGID BODY APPROX
INPUT ANISOT B~S AND ATOMIC POSNSe OUTPUT PARAMS INDIVID ATOMIC VIBR
ELLIPSOIDSs T» OMEGAs AND ESD-Ss AND DELTA U(1J)

9002 1K DP WEIS PANATTONI/FRASS 045/039/LP LF THETA LWwM
9002 1K FR 2 A PANATTONI/FRASS 114/ BL LWM
9002 1K FR 2 C PANATTONI/FRASS 011/012/102/1T 9T FR BLK LWM
9002 1K FR 3 PANATT/BENOFFI* 1C9 MONOCLINIC/GENERAL/FR/BL/107/07 LWM
9002 1K FR 3 PANATT/BENOFFI* 112 ORTHORHOMBIC/GENERAL/FR/BL/1070T LWM
9002 1K FR 3 A PANATT/BENOFFI%* 089 TRICLINIC/BL/107/0T LM
9002 1K FR 3 C PANATT/BENOFFI# 091 TRICLINIC BL 107 OT LWM
9002 1K ID PANATTONI/FRASS 017/TRICLINIC SYM PAC LANGUAGE LWM
9002 1K PLANE FRASSON GRUBISS LS PLANE ETC. PAC LANGUAGE LWM

9002 1K SF3AAT PANATTONI/FRASS 003/004/042/043/FOUR PROGRAM ACENTRIC LWM
9002 1K SF3CAT PANATTONI/FRASS 001/002/040/041/FOUR PROGRAM CENTRIC LWM

ACCESSION NUMBER INDEX

FOLLOWING EACH ACCESSION NUMBER THE FIRST FIVE CHARACTERS OF THE MACHINE
ABBREVIATION AND THE FIRST TWO CHARACTERS- OF THE FUNCTION ABBREVIATION ARE
GIVENs TO FACILITATE FTNDING THE PROGRAM IN THE MAIN LIST.

=
N OVEOEYOOUEWN -

LGP3D DP 13 704 1D 35 704 3 P 52 LGP30 SF 76 LGP30 DP
LGP30 FR 21 650 LP 36 704 3 P 53 LGP30 3F 78 704 8 FR
LGP30 FR 22 650 sC 37 650 FR 54 LGP30 H 79 704 8 SF
LGP30 SF 23 650 OP 38 650 sP 55 LGP30 PI 80 704 & DP
LGP30 PA 24 650 PA 39 650 FR 56 LGP30 FR 82 704 3 LP
G-15 SF 25 650 Sp 40 650 FpP 57 LGP30 FR 83 704 3 SF
G=-15 SF 27 704 3 FR 43 650 LS 58 LGP30 FR 84 704 3 FR
650 SI 28 704 LS 44 650 Dp 71 LGP30 LS 99 650 SF
704 SF 29 704 FR 47 704 3 LC 72 LGP30 LS 100 650 E

704 FR 31 704 SP 48 650 DE 73 LGP30 FR 101 650 SF
704 Fp 33 650 D 49 70997 O 74 LGP30 DP 102 650 SF

704 LS 34 65C AB 51 709+7 D 75 LGP30 LP 103 650 bpP



104
105
106
107
108
109
110
111
112
113
114
115

177
179
180
181
182
183
184
185
190

650 FR
€50 DF
650 1D
650 D

G-15D LC
G-150 LC
G-150 P

205 H

205 ID
205 LP
205 FR
205 LP
220 LF
704 8 R
704 4 SP
FORTR OP
704 LS
704  SP
ILLIA S

704 P

704 4 FR
709  FR
704 4 LP
709 LP
704 4 FP
704 D

650 PA
650 P

704 LS
704 LS
650 DP
650 LC
650 LF
650 SF
650 DP
650 DP
1103 DP
1103 FR
1103 LS
1103 FR
1103 DP
11063 PA
1103 DP
1103 DP
1103 ID
1103 UT
704 PA
650 FR
650 FR
650 FR
650 FR
650  FR
650 FR
650 FR
650 SF
650 SF
650 SF
650 LS
650 DP
650 DP
650 PL
650  HY
650 ID
650 DOP
204(5 H

191
192
193
194
195
196
197
198
199
201
202
203
204
205
206
207
208
209
210
211
212
213
215
216
218
219
220
221
222

224
225
226
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261

204(5
204(5
204(5
204(5
650
704
650
650
650
704
704
704
704
704
704
704
650
650
650
650
650
650
650
704
£50
650
650
650
650
650
650
704
704
709
709
709
704
704
650
ALGOL
ALGOL
ALGOL
ALGOL
ALGOL
ALGOL
ALGOL
ALGOL
ALGOL
ALGOL
ALGOL
ALGOL
ALGOL
ALGOL
ALGOL
ALGOL
ALGOL
ALGOL
ALGOL
ALGOL
ALGOL
ALGOL
ALGOL
ALGOL
220
220

262
263
264
265
266
267
268
269
273
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332

220
220
220
220
205
205
220
205
650
1620
1620
1620
1620
1620
1620
1620
1620
1620
1620
1620
l620
1620
650
709 F
1620
1620
1620
1620
1620
220
220
220
220
704 &4
650
709
709
709
709
709
709
709
709
709
1620
704
FORTR
709
709
709
709
7090
7090
650
7090/
7070
650
650
650
650
65C
650
7070
7070
7070

LS
DP
LS
LP

Fp
DF
P

TF
LF
TF
oP
SF
1D
1D

333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
3001
3002
3003
3004
3005
3006
3007
3008
3009
3010
3011
3012
3013
3014
3015

650
650
650
650
650
709 3
709 3
709
1105
1105
205
FORTR
FORTR
7090
7070
7070
7070
7070
7070
7070
7070
16207
16207
650
7090
7090
7090
FORTR
7090
7090
7090
7090
7090
7090
1620
1620
16207
16207
7070
7070
7070
7070
7070
7070
7070
7070
7070
7070
7070
7090
SILLI
SILLI
SILLI
SILLI
SILLI
SILLI
SILLI
SILLI
SILLI
SILLI
T04FT
ZEBRA
ZEBRA
ZEERA
ZEBRA

3016

3017
3018
3019
3020
3021
3022
3023
3024
3025
3026
3027
3028
3029
3030
3031
3032
3033
3034
3035
3036
3037
3038
3501
3502
3503
3504
3505
3506
3507
3508
3509
3510
3511
4001
4002
4003
4004
4005
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4031

ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
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TO4FT
MERCUY
MERCU
MERCU
MERCU
MERCU
MERCU
MERCU
MERCU
MERCyY
MERCU
MERCU
MERCU
MERCU
MERCU
MERCU
MERCU
AUTOC
DEUCE
DEUCE
DEUCE
DEUCE
DEUCE
DEUCE
DEUCE
DEUCE
DEUCE
DEUCE
DEUCE

MERCU
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4032 MERCU DP 5023 BULLG ID 6016 FACIT ID 7016 BULL LS 8010 ZEBRA SF
4033 MERCU SC 35024 BULLG PE 6017 FACIT LP 7017 BULL SF 8011 ZEBRA LS
4034 MERCU DP 5025 704 8 FR 6018 FACIT P 7018 BULL LP 8012 ZEBRA IT
4035 MERCU SF 5026 704 8 LS 6019 FACIT AB 7019 650 H 8013 ZEBRA LP
4036 MERCU SF 5027 2002 FR 6020 FACIT AB 7501 6001 FR 8014 ZEBRA uP
4037 MERCU FP 5028 650 DP 6021 FACIT FP 7502 6001 FR 8015 ZEBRA LP
4038 MERCU DP 5029 650 D°P 6022 FACIT FR 7503 6001 FR 8016 ZEBRA FI
4039 MERCU E 5030 650 3T 6023 FACIT LS 7504 6001 SF 8501 2203B FR
4040 MERCU PA 5031 650 ST 6024 FACIT LP 7505 6001 SF 8502 2203B SF
4041 MERCU R 5032 650 SF 6025 FACIT SF 7506 6001 Dp 8503 2203B SF
4042 MERCU TF 5033 650 ID 6026 FACIT LF 7507 6001 Op 8504 22038 SF
4043 MERCU GE 5034 222 R ER 6501 ZRA 1 SF 7508 6001 ODp 8505 22038 FR
4044 MERCU TF 5035 Z22 R SF 6502 ZRA1 FR 7509 6001 Dp 8506 2203B LS
4045 MERCU ID 5036 650 DP 6503 URAL SF 7510 6001 DP 8507 2203B LS
4046 MERCU GE 5037 656 SF 6504 URAL FR 7511 6001 SC 8508 PC1 FT
4047 MERCU GE 5038 650 DP 6505 URAL SF 7512 6001 pp 8509 PC1  BL
4048 MERCU PK 5039 650 H 6506 URAL DP 7513 9002 FR 8510 PC1  BL
4049 DEUCE FR 5040 650 DP 6507 URAL ST 7514 9002 FR 8511 PC1  BL
5001 ER 56 TH 5041 650 DP 6508 URAL FT 7515 9002 FR 8512 PC1  FT
5002 ER 56 TH 5042 650 DP 6509 628 SF 7516 9002 FR 8513 PC1 LS
5003 ER 56 LC 5043 650 SC 6510 628 LS 7517 9002 PL 8514 M1B  SF
5004 ER 56 FR 5044 650 DP 6511 628 LP 7518 9002 FR 8515 M1B 1D
5005 ER 56 ID 5045 650 TH 6512 LGP30 ID 7519 9002 FR 8516 M1B A
5006 ER 56 LP 5046 650 DP 6513 LGP30 D 7520 9002 Dp 8517 MiB  sP
5007 ER 56 FR 5047 650 FR 6514 NE803 ID 7521 9002 1Ip 8518 M1B  FR
5008 2002 SF 6001 WGMAT LP 7001 CAB 5 LS 7522 9002 SF 8519 PCl 1D
5009 2002 FR 6002 MERCU FR 7002 CAB 5 LS 7523 9002 sF 8520 PCl  DP
5010 2002 S 6003 MERCU FR 7003 CAB 5 SP 7524 1103 §F 3521 PC1  SF
5011 2002 DI 6004 MERCU FR 7004 CAB 5 LF 7525 1103 PA 3522 PC1  DP
5012 ALGOL FR 6005 MERCU FR 7005 CAB 5 SP 7526 CEP SF 8523 PC1 TA
5013 ALGOL FR 6006 MERCU FR 7006 CAB 5 SC 7527 CEP SF 8524 PC1 D
5014 ALGOL SF 6007 MERCU ID 7007 CAB 8001 BULL FR 8525 PC1  ID
5015 BULLG LS 6008 DASK FR 7008 CAB 5 SF 8002 BULL LP

5016 BULLG DP 6009 DASK SF 7009 CAB 5 SF 8003 1620 H

5017 BULLG DP 6010 ALWAC SF 7010 CAB 5 SF 8004 1620 SF

5018 BULLG LP 6011 ALWAC FR 7011 CAB 5 LP 8005 X 1 FR

5019 BULLG H 6012 ALWAC FR 7012 CAB 5 ID 8006 X 1 SF

5020 BULLG LC 6013 ALWAC SF 7013 BULLG FR 8007 ZEBRA FR

5021 BULLG LC 6014 FACIT FR 7014 BULLG SF 8008 ZEBERA FR

5022 BULLG SF 6015 FACIT SF 7015 BULLG D 8009 ZEBRA SF
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THE TOTAL NUMBER OF PROGRAMS LISTED HERE IS 577

ADDITIONAL COPIES OF THIS DOCUMENTs SUBJECT TO LIMITED SUPPLYs MAY BE OBTAINED

ON REQUEST FROM

De Pes SHOEMAKER (EDITOR)»s MASSs INST, OF TECHes CAMBRIDGE 39s MASS.s USA

De We SMITS (SECRETARY-=GENERALs» I U CR)s MATHe INSTs» UNIVe OF GRONINGENS
REITDIEPSKADE 4» GRONINGENs THE NETHERLANDS

Ge Ao JEFFREY (CHAIRMANs I U CR COMMISSION ON CRYSTALLOGRAPHIC COMPUTING)»
CRYSTALLOGRAPHIC LABORATORYs UNIVERSITY OF PITTSBURGH» PITTSBURGHs PAe» USA

WE WISH TO CALL TO THE ATTENTION OF AUTHORS OF CRYSTALLOGRAPHIC PAPERS (AND ALSO
REFEREES AND EDITORS) THE FACT THAT DETAILED RECOMMENDATIONS HAVE BEEN FORMULAT-
ED BY THE I U CR COMMISSION ON CRYSTALLOGRAPHIC COMPUTING CONCERNING (1) THE
REPORTING OF THE COMPUTING ASPECTS OF CRYSTAL STRUCTURE ANALYSIS IN PAPERS TO

BE PUBLISHEDs AND {2) THE PUBLICATION OF PAPERS ON COMPUTING METHODS AND
PROGRAMS IN CRYSTALLOGRAPHIC JOURNALS. THESE RECOMMENDATIONS HAVE BEEN
PUBLISHED IN ACTA CRYSTe» 159 515 (1962},



