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I U CR WORLD LIST OF CRYSTALLOGRAPHIC COMPUTER PROGRAMS

SECOND EDITION
JULY 1 1966

INTERNATIONAL UNION OF CRYSTALLOGRAPHY
COMMISSION ON CRYSTALLOGRAPHIC COMPUTING

GENERAL DESCRIPTION

le THE FCRMAT OF THIS LIST IS THAT OF THE FIRST EDITIONs AND OF PREVIOUS
LISTS OF THE AMERICAN CRYSTALLOGRAPHIC ASSOCIATIONS IT IS BASED ON THE USE
OF STANDARD 80-COLUMN IBM CARDS.

2s NORMALLYs EACH PROGRAM LISTED SHOULD BE A DISCRZTE 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 RESPECTSe 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

Bse AN (OPTIONAL) ABSTRACT OF NOT MORE THAN ABOUT 50 WORDSs WRITTEN
BY THE AUTHORI(S) OF THE PROGRAMs ON ADDITIONAL IBM CARDS. THIS SAQULD GIVE
WHATEVER CAN BE BRIEFLY STATED REGARDING TYPE OF APPLICATIONs GENERALITYs
VERSATILITYs SPEEDs STORAGE REQUIREMENTSs AND ACCURACYe REFERENCES TO OTHER
PROGRAMS THAT CAN BE USED IN CONJUNCTION WITH IT ARE VALUABLES.

5s THE I U CR WORLD LIST OF COMPUTER PROGRAMS WILL CONSIST PRIMARILY
OF THE TITLE AND ABSTRACT CARDS ARRANGED ACCORDING TGO MACHINE TYPE AND FUNCTION,.

6s TO ASSIST IN THE USE OF THE PROGRAM LISTs A LISTING OF ABBREVIATIONS
AND AN AUTHOR INDEX WILL BE MADE AVAILABLE FROM PUNCHED CARD LISTINGS. THE
EXTREME DEGREE OF COMPRESSION REGQUIRED ON THE TITLE CARD MAY REQUIRE THAT EVEN
AUTHORS NAMES BE ABBREVIATEDs IN SUCH CASES THE AUTHOR INDEX WILL CROSS=
REFERENCE THE ABBREVIATED NAME TO THE CORRECTLY SPELLED NAMEe ASIDE FROM
SUCH CROSS REFERENCESs EACH ENTRY IN THE AUTHOR INDEX WILL CONSIST OF SURNAMESs
INITIALSs AND MATLING ADDRESSs ON A SINGLE IBM CARD.

7e¢ 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 FORMS»s AVAILABLE ON APPLICATION.

8+ THE INFORMATION SHOULD BE KEPT AS CURRENT AND COMPLETE AS POSSIBLE BY
FRESH INFORMATION FROM PROGRAMMERSs FOR FUTURE EDITIONSs ESPECIALLYs THE STATUS
AND AVATLABILITY INFORMATION IN COLSe 78 = B0 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 MGDIFICATION OF A PROGRAM SHOULD BE TREATED



AS A NEW PROGRAM WITH A NEW ENTRY IN THE PROGRAM LIST AND A NEW ACCESSION
NUMBER« 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 NECESSARYe HOWEVERs ONLY THE ROMAN ALPHABET
WITH LETTERS AND CHARACTERS AVAILABLE ON ENGLISH=LANGUAGE IBM MACHINES MAY BE
USEDe

1234567890 ABCDEFGHIJKLMNOPQRSTUVWXYZ oo=+=/{)*

11, PROGRAMS SHOULD BE LISTED UNDER PROGRAMMING LANGUAGES {(PSEUDO~MACHINES)
SUCH AS ALGOL»s FORTRANs ETCes RATHER THAN UNDER THE ACTUAL MACHINESs WHEN THEY
ARE MACHINE~-INDEPENDENT OR LARGELY S0Os BUT THE MACHINE ON WHICH COMPILED AND
TESTED SHOULD BE CITEDe

12 CERTAIN CRYSTALLOGRAPHIC PROGRAM SYSTEMSs AND INDIVIDUAL PROGRAMS
BELONGING TO THEMs ARE LISTED IN A SEPARATE CATEGORY (THE FIRST CATEGORY IHN THE
LIST).

13¢ THIS EDITION CONTAINS LISTINGS FOR 697 PROGRAMS» OF WHICH 311 ARE FROM
THE FIRST EDITION AND 386 ARE NEWe A FEW OF THE LISTINGS IN THE FIRST
EDITION HAVE BEEN REVISED FOR THE NEW EDITIONs AND A FEW HAVE BEEN TRANSFERRED
FROM ONE MACHINE TG ANOTHER OR TO FORTRANe LISTINGS IN THE FIRST EDITION BUT
NOT IN THE SECOND ARE
As THOSE SUGGESTED FOR WITHDRAWAL BY THEIR AUTHORS
Be THOSE (WITH FEW EXCEPTIONS) WITH NO STATUS AND AVAILABILITY INFOR-
MATION IN COLSe 78 = 80 OF THE TITLE CARDs OR STATED IN COLe 80 AS NOT
AVAILABLEs AND
Ce THOSE FOR CERTAIN OLD MACHINES JUDGED TO BE OBSOLETEs MOST PROGRAMS
FOR WHICH HAVE BEEN WITHDRAWN BY THEIR AUTHORS AND NG NEW PROGRAMS FOR WHICH
HAVE BEEN SUBMITTED.
DAVID Ps SHOEMAKERs EDITOR
MASSe INSTe OF TECH.
CAMBRIDGEs MASSe 021399 UsSeAs

I U CR COMMISSION ON CRYSTALLOGRAPHIC COMPUTING
De We Jo CRUICKSHANKS CHAIRMAN
We Re BUSING
THe HAHN
As LINEK
Me As PORAY~KOSHITS
De Pe SHOEMAKER
Ye TAKEUCHI

THE REGIONAL AND MACHINE CORRESPONDENTS WHO AIDED IN THE COLLECTION OF THE
PROGRAM LISTINGS ARE NAMED BELOWs ACCOMPANYING THEIR NAMES ARE THEIR ASSIGNED
RANGES OF ACCESSION NUMBERS.

1 - 2999 We Re BUSING (CANADAs Us Se As)
OAK RIDGE NATe LABes Ps Oe BOX Xs OAK RIDGEs» TENNESSEEs USA
FOR FIRST EDITION =—=-
De SAYRE
IBM WATSON RESEARCH CTRes PoOe BOX 2189 YORKTOWN HEIGHTSs
NEW YORK 10598y USA
3001 = 3499 De ROGERS (ZEBRAs ATLASs BRITISH COMMONWEALTH)
IMPERIAL COLLEGEs UNIVe OF LONDONs LONDON SsWe 73 ENGLAND
3501 = 3999 De We Jo CRUICKSHANK (KDF9)
CHEMes DEPTey THE UNIVERSITYs GLASGOW We 29 SCOTLAND
4001 - 4499 Je ROLLETT (DEUCEs MERCURY)
COMPUTING LABes Ue OF OXFORD» SOUTH PARKS RDss OXFORDSsENGLAND
5001 - 5999 Te HAHN (AUSTRIAs GERMANYs SWITZERLAND)
INSTe FUR KRISTALLOGRAPHIE» HOCHSCHULE AACHENS
51 AACHEN» TEMPLERGRABEN 554 WEST GERMANY
6001 -~ 6499 Se ASBRINK (SCANDINAVIA)
INSTs OF INORGe AND PHYSs CHEMes Ue OF STOCKHOLM»



KUNGSTENGATAN 455 STOCKHOLMs SWEDEN
6501 = 6999 As LINEK (BULGARIAs CZECHOSLOVAKIAs GERMAN DEMOCRATIC REPUBLIC»
HUNGARYs POLANDs ROUMANIA)
INSTs OF TECHNe PHYSes ACADs OF SCles CUKROVARNICKA 10
PRAGUEs CZECHOSLOVAKIA
7001 = 7499 Me TOURNARIE (FRANCE»s PORTUGALs SPAIN)
40y RUE BANGEONs MASSYs 78s FRANCE
FOR FIRST EDITION ==
Pe MERIELs Ce E« Ne SACLAY» Be Pe 2s GIF~SUR-YVETTE,
SEINE=~ET~0ISEs FRANCE
7601 -~ 7999 Ce PANATTONI (ITALYs YUGOSLAVIA)
I1STe DI CHIMICA ORGANICAs Ues OF PADOVAs PADOVAs ITALY
8001 = 8499 MRSs Ee We Mo RUTTEN~KEULEMANS (BELGIUMs NETHERLANDS)
CENTRAAL REKENINSTe» UNIV.e OF LEIDENs LEIDENs THE NETHERLANDS
FOR FIRST EDITION ==~
De We SMITSs REKENCENTRUM DER UNIVERSITEITs APPELSTRAAT 11y
GRONINGENs NETHERLANDS
8501 - 8999 Yo TAKEUCHI {(JAPAN)
DEPTs OF MINERALOGYs Us OF TOKYQ» MOTOFUJIMACHIs BUNKYOKUs
TOKYOs» JAPAN

THE PUNCHED CARD WORK FOR THIS EDITION WAS DONE MAINLY AT THE Me Ie To
COMPUTATION CENTERs MASSe INST. CF TECHes CAMBRIDGEs MASSs 021395 Us Sa As

FORMAT
TITLE CARD

COLSe 1 «~ & PROGRAM ACCESSION NUMBERs TO BE ASSIGNED BY THE EDITOR.
PROGRAMS ARE NUMBERED SERIALLY IN CHRONOLOGICAL ORDER OF
RECEIPT BY THE EDITORs TO AVOID CONFUSIONs ACCESSION NUMBERS
OF OBSOLETED PROGRAMS WILL NOT BE RE-USED. THE UNITS PLACE
OF THE NUMBER SHOULD BE IN COLs 4,

COLSs &6 - 13 MACHINE TYPEs BY CODE NAME OR NUMBER. MAY BE FOLLOWED
BY ABBREVIATIONS INDICATING SIZE OF STORAGEs MODIFICATIONSS»
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 ALGOLs 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 MACHINEs THE ABSTRACT SHOULD STATE THE
TYPE OF MACHINE CN WHICH TESTEDs AND INDICATE THE AMOUNT OF
STORAGE REQUIRED.

COLSe 15 = 22 FUNCTION OF PROGRAMs BY CODE ABBREVIATIONS. SEE LIST OF
ABBREVIATIONS,
COLS. 24 - 38 AUTHORSs PROGRAMMERSs ETC. BECAUSE OF SPACE LIMITATIONS MORE

THAN ONE OR TWO NAMES SHOULD BE AVOIDED IF THIS CAN BE ULONE
WITHOUT [NJUSTICE. ONLY SURNAMES SHOULD BE GIVEN EXCEPT WHEN
USE OF AN INITIAL IS NECESSARY TO AVOID CONFUSIONs

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

TWO OR MORE SURNAMES SHOULD BE SEPARATED 8Y PUNCTUATION
{COMMAs SLASHs OR ASTERISK) BUT NO SPACESe. WHERE INITIALS
ARE NEEDED THEY SHOULD FOLLOW THE SURNAMEs SEPARATED BY
SPACES BUT NQ 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
INQUIRIES REGARDING THE PROGRAM SHOULD BE ADDRESSEDe

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 IS THE PERSON TO WHOM
INQUIRIES SHOULD BE SENT.

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

COLSe 40(41) - 76 IDENTIFICATION AND COMMENTSe IF AN IDENTIFICATION CODE NAME
OR NUMBER EXISTSs IT SHOULD BE GIVEN STARTING IN COLUMN 40
AND FOLLOWED BY A SLASH (/)e FURTHER COMMENTS BEGIN
IMMEDIATELY AFTER THE SLASHs WITHOUT A SPACE BEFOREe

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

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

COLs 78 STATUS OF PROGRAM OPERABILITY AND AVAILABILITY OF PROGRAM CODE (leEeys
ACTUAL LISTING OF PROGRAM IN AUTOMATIC AND/QOR SYMBOLIC AND/OR MACHINE
LANGUAGEs ADEQUATE FOR TROUBLE=SHCOTING AND MAKING MODIFICATIONS)

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

COLes 79 STATUS OF PROGRAM WRITE~UP
W COMPLETE WRITE=-UP IN FINAL FORM AVAILABLE
P ABBREVIATED OR PROVISIONAL WRITE=-UP AVAILABLE
N NO WRITE=-UP AVAILABLE

COLe 8V STATUS OF AVAILABILITY OF PROGRAM IN WORKING FORM (PUNCHED CARDIS OR
TAPEs PLUS WRITE-UP AND/OR PROGRAM CODE IF SQ INDICATED IN 78 AND/OR

79)

S AVAILABLE THROUGH MACHINE-USER ORGANIZATICN (Ee Ges» SHARE)

M AVAILABLE THROUGH MANUFACTURER OF MACHINE

A AVAILABLE DIRECTLY FROM AUTHOR OR AUTHORS INSTITUTION

X PROGRAM IS OF A SPECIAL OR LOCAL NATUREs CONDITIONALLY AVAILABLE
N NOT AVAILABLE AT PRESENT»s PROBABLY AVAILABLE AT LATER DATE

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 Bs
Cs Dy o o o

COLSs 8 = 80 (73 CHARACTERS AND SPACES PER CARD) FOR THE CONTENT OF THE
ABSTRACTs WHICH SHOULD BE LIMITED TO NO MORE THAN ABOUT 50
WORD S

AUTHOR INDEX CARDS == BEGIN IN COLe 1» AND GIVE
SURNAMEs INITIALSs AND MAILING ADDRESSy EeGe =~

COULTER: Co Les Me Re Co UNIT» CAVENDISH LABORATORYs CAMBRIDGEs ENGLAND

ALL NAME ABBREVIATIONS SHOULD BE EXPLAINED ON ADDITIONAL CARDSs Es Ges



CLTRs SEE COULTERs Ca Lo

ABBREVIATIONS
FUNCTION ABBREVIATIONS
A ACENTRIC (NON-CENTROSYMMETRIC). ONLY
ABS ABSORPTION CORRECTIONS
A=C TEST ACENTRIC/CENTRIC STAT. TEST
AT ANISOTROPIC TEMPERATURE FACTORS CAN BE TREATED
Bt 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
DF DIFFERENTIAL FOURIER
DEBYE DEBYE TEMPERATURE
DIR DIRECT METHODS OF SIGN OR PHASE DETERMINATION
DISPERSN  ANOMALOUS DISPERSION (CORRECTIONSs ETCa)
DM DIAGONAL  (OR MAINLY DIAGONAL) MATRIX
DP DATA PROCESSING
E ERRORs STANDARD DEVIATIONSs ETCs
EL ELECTRON (DIFFRACTION)
EQ EQUI-INCLINATION GECMETRY
EXT EXTINCTION (OR EXTe CORRECTION)
FM FULL MATRIX
FPK FOURIER PEAK SHAPE ANALYSIS
FR FOURIER SYNTHESIS (2 OR 3 DIM}
FT FOURIER TRANSFORM
GEOM MOLECULAR GEOMETRY
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 FACTORS
LP LORENTZ~POLARIZATION CORRECTION
LS LEAST SQUARES REFINEMENT (3D UNLESS OTHERWISE STATED)e SEE ALSO SFLSe
N NEUTRON (DIFFRACTICON)
oT OUTPUT
P POWDER CALCULATIONS
PARAM PARAMETERI(S)
PATSUP PATTERSON SUPERPOSITIONs MINIMUM FUNCTIONs ETCe -
PI POWDER INDEXING
PK PEAK
PLANE LEAST-SQUARES PLANE THROUGH GROUF OF ATOMS
PREC PRECESSION
PRJCTN PROJECTION
PROF PROFILE
R R FACTORs AGREEMENT FACTOR
ROTF - ROTATION FUNCTION
ROTN({FN) ROTATION FUNCTION
RB RIGID BODY
) SPECTAL
SCL SCALE FACTOR
SD STANDARD DEVIATIONS
SF STRUCTURE FACTORS
SFLS STRUCTURE FACTORS AND LEAST SQUARES REFINEMENT
SIGN MANIPULATION OF STRUCTURE FACTOR SIGNS (NOT SAME AS DIR}
SPC SPECTROMETER SETTINGS
SPEC SPECIAL }
STAT STATISTICSs PERTAINING PARTICULARLY TO SF

STEREO CALC OF STEREO STRUCTURE PICTURES
SYSTEM CRYSTALLOGRAPHIC PROGRAM SYSTEM



TF

THETA
WETS

2

3
2C»3Cs4C

TEMPERATURE FACTOR

BRAGG ANGLE

WEISSENBERG

TWO~DIMENSIONAL
THREE~DIMENSIONAL
2=» 3-s 4=CIRCLE (DIFFRAUTOMETER)

MACHINE ABBREVIATIONS

ATLAS FERRANTI ATLAS

BULL GET BULL TYPE GAMMA ET (FRANCE)

BULLGAET BULL TYPE GAMMA AET (FRANCE)

B5C00 (NO DEFINITION RECEIVED)

CAB 50C SEA TYPE CAB 500 (FRANCE)

CEP CALCOLATRICE ELETTRONICA PISANA (PISA UNIVERSITYs PISAy ITALY)
DASK (DENMARK)

ER 56 STANDARD-ELECTRIC~L.ORENZ ER 56 (GERMANY)

FACIT FACIT EDB (SWEDEN)

KDF9 ENGLISH ELECTRIC KDF9

LGP30 ROYAL~-MCBEE

MERCURY FERRANTI MERCURY (BRITAIN)

M1B MUSASHINO 1By SOMEWHAT SIMILAR TO PCL1 (TOKYOs JAPAN)

NEBO3 NATIONAL ELLIOTT NE 803

PCl PARAMETRON COMPUTERs DEPTs OF PHYSILSs UNIVe OF TOKY¥Qs TOKYOs JAPAN
PDP& DIGITAL EQUIPMENT CORP. PDPH

SILLIAC SILLIAC (AUSTRALIA)

URAL 1 (USSR}

WGMATIC WEGEMATIC 1000 (SWEDEN)

X 1 Ne Vo ELECTROLOGICA, THE HAGUEs NETHERLANDS

ZEBRA STANTEC ZEBRAs STANDARD TELEPHONES AND CABLES LTDs ENFIELDs ENGLAND
Z22R ZUSE 22R (GERMANY)

Z23A ZUSE 23A

1103 REMINGTON RAND UNIVAC 1103

1107 REMINGTON RAND UNIVAC 1107

1410 IBM 1410

1604 CONTROL DATA 1604

1620 1BM 1620

2002 SIEMENS 2002 (GERMANY)

205 BURROQUGHS 205

220 BURROUGHS 220

360 1BM SYSTEM 380

5090H OKIDAC~5090H (JAPAN)

6001 OLIVETTI ELEA 6001s K INDICATES 10000 DIGITS HIGH SPEED STORAGE.
650 IBM 650

704 IBM 704

7040 1BM 7040

7044 1BM 7044

7070 IBM 7070

7074 IBM 7074

709 IBM 709

7090 18M 7090

7094 I1BM 7094

7094DC I18M 7094 DIRECT COUPRLED

NOTE ==~ IBM 709s 7090 7054 (IN ORDER OF INCREASING SPEED) ARE LARGELY

INTERCHANGEABLE Y AND MACHINE-|, ANGUAGE PROGRAMS ARE READILY
INTERCONVERTABLESs THESE MACHINES ARE GROUPED TOGETHER IN THE
PROGRAM LISTINGS.

PROGRAMMING LANGUAGES (PSEUDO-MACHINES)s USUALLY COMPILABLE ON SEVERAL MACHINE
TYPES)s WHICH MAY BE CITED IN LIEL OF MACHINE IF SOURCE PROGRAM I35 LARGELY
MACHINE INDEPENDENT (HOWEVER» ABSTRACT CARDS SHOULD CONTAIN REFERENCE
TO MACHINE ON WHICH COMPILEDs PREFERABLY WITH INDICATION OF STORAGE
REQUIREMENTS) ==

ALGOL

ALGORITHMIC LANGUAGE



ALGOLEO DITTO (1960 VERSION)
ATLAS F WRITTEN IN A FORM OF FORTRAN (HARTRAN) FOR THE ATLAS COMPUTER

(HOWEVER» PROGRAMS IN ATLAS F ARE LISTED UNDER ATLAS MACHINE)
AUTOCODE

EMA EXTENDED MERCURY AUTOCOBE
EXCHLF (SEE ATSYS)

FORTRAN FORMULA TRANSLATION (IBM)
FORTRANZ FORTRAN I1

FORTRAN4 FORTRAN IV

HARTRAN SEE ATLAS F

MAD MICHIGAN ALGORITHMIC DECODER (RELATED TO ALGOL)

NP /1 PROGRAMMING LANGUAGE TO BE IMPLEMENTED UNDER IBM SYSTEM 360

MODIFIERS
AGL WRITTEN IN ALGOL (60)s COMPILED ON MACHINE INDICATED BY PRIOR ABBREVe
AUC WRITTEN IN AUTOCODER (7070)s COMPILED ON MACHINE INDICs BY PRIOR ABBREV
AUT WRITTEN IN AUTOCODEs COMPILED ON MACHINE INDICATED BY PRIOR ABBREV.
FTN WRITTEN IN FORTRANs COMPILED ON MACHINE INDICATED BY PRIOR ABBREV.
FT2 WRITTEN IN FORTRAN IIs COMPILED ON MACHINE INDICATED BY PRIOR ABBRLVe
8K INDICATED MACHINE MUST HAVE AT LEAST 8192 WORDS HIGH-SPEED STORAGE
4Ks 32K MUST HAVE AT LEAST 4096+ QR 324768 WORDSs ETC.

CRYSTALLOGRAPHIC PROGRAM SYSTEMS

ATSYS ATLAS CRYSTALLOGRAPHIC SYSTEMs COMPILED AT IMPERIAL COLLEGEs LONDON.
DEVELOPED MAINLY BY Me Ge Be DREWS

X-~RAY 63 SYSTEM OF CRYSTALLOGRAPHIC PROGRAMS DEVELOPED BY Je STEWARTs NOW AT
UNIVa OF MARYLANDe CONTAINS INDIVIDUAL PROCRAMS WRITTEN bY MANY
OTHERSs INDIVIDUAL PROGRAMS ARE LISTED UNDER 70%90/70%4 AS
WELL AS UNDER THE X=RAY 63 SYSTEMs

AUTHOR/PROGRAMMER INDEX

ABRAHAMSs Se Ces BELL TELEPHONE LABORATORIESs MURRAY HILLs NJ

ABRAHAMSSONs Ses INSTe OF MEDICAL BIOCHEMISTRYs UNIVe OF GOTEBORG, SWEDEN
ABRAHMSs SEE ABRAHAMSs Se Ce

ABRHMSNy SEE ABRAHAMSSONs Se

AHMEDy FoRes NATIONAL RESEARCH COUNCILs OTTAWA 23 ONTARIO» CANADA

ALBANOs Ves ISTe CHIM: GENERALEs VIA Ca SALDINI 50s MILANOs ITALY

ALBAs SEE ALBANO;s V.

ALDENSR. UNIVERSITY OF CALIFORNIA AT SAN DIEGO LA JOLLA CALIF. USA

ALLEN» Ses METALLURGY DEPTes MITs CAMBRIDGE» MASS.

AMMON st UNIVERSITY OF WASHINGTON SEATTLE, WASHINGTON USA

ANDREETTIsGeDey ISTSDI CHIMSFISICAs UNIV.OF PARMAs VIA DyAZEGLIO 85 PARMA ITALY
ANZENHOF e SEE ANZENHOFER

ANZENHOFERs Kes KONINKLIJKEZSHELL LABORATORIUMs AMSTERDAM» NETHERLANDS

APPELs Kes QUANTUM CHEMISTRY GROUPs UNIVe OF UPPSALAs UPPSALAs SWEDEN

ASBRINKs Se» INSTe INORGe AND PHYSs CHEMss UNIVe OF STHLMes STOCKHOLM VAs SWEDEN
ASBs SEE ASBRINKs S

ASHIDA» Tes INSTITUTE FOR PROTEIN RESes OSAKA UNIVes KITA-KUs OSAKAs JAPAN
ASHWORTHs Ee Res COMP, CENTERs SOUTHERN ILLINOIS UNIVes CARBONDALEs ILLe 62903
BAEHRs Se» DAW~STRUKTURFORSCHUNGs BERLINs GDR

BAENZIGERs Ne Ces IOWA UNIVERSITYs IOWA CITY», IOWA

BAERNIGs SEE BAERNIGHAUSENs He

BAERNIGHAUSENs Hes CHEMe LABe UNIVe 78 FREIBURG/BRSGes ALBERTSTRe 21» GERMANY
BALLARDSMISS JeVes PHYSeDEPTes COLLEGE OF SCls AND TECHes MANCHESTER 19 ENGLAND
BARTLsHe sMINs INSToUNIVe FRANKFURT»SENCKENBERG ANLAGE 30s GERMANY

BASSI» Ges CENTRE D#ETUDES NUCLEAIRES DE GRENOBLEs GRENOBLEs ISEREs FRANCE
BAURs WeHe sDEPToEARTH+PLANET«SCIesUNIVERSITY OF PITTSBURGHsPITTSBURGHIPAS15213
BEITINGERs Ees» MUENCHEN-OTTOBRUNNs FAe BOELKOWs FINKENSTRe 15» GERMANY

BENOFFI ANDREAs OLIVETTIs VIA CLERICI 4»s MILANOs ITALY

BENVENUTs SEE BENVENUTI P



BENVENUTI Py CSCEs SERVIZIO CALCOLIs LUNGARNOs PACINOTTI 16s PISA, ITALY
BERGERHOFFsGes CHEMe INSTe UNIVesBONNs GERMANY

BERGes SEE BERGERHOFF

BERNARDy We Hes PHYSICS DEPTas LOUISIANA POLYTECHNIC INSTes RUSTONs LAesr UaSeAs
BERNSTEINy JelLs BELL TELEPHONE LABORATORIESs MURRAY HILLsNEW JERSEY

BERTOLUZy SEE BERTOLUZZA C

BERTOLUZZAy Cs CSCEs SERVIZIO CALCOLIs LUNGARNOs PACINOTTI 16s PISAy ITALY
BEURSKENSY PeTes LABs KRISTALCHEMIEs RIJKSUNIVERSITEITs UTRECHTs NETHERLANDS
BEUs Ke Eos GOODYEAR ATOMIC, BOX 628+ PORTSMOUTH,s OHIO

BIBIANSF9sCoEeNeSACLAY 9SePeSeReMesBP29GIF=SUR-YVETTEs 789FRANCE

BIEDL sAeWes LEHRSTUHL FUR KRISTes RUHR~UNIVERSITAETs 463 BOCHUMyGERMANY
BLANDs Jo Aes TeCels LTDes BILLINGHAM DIVes BILLINGHAM COes DURHAM» ENGLAND
BLOCKs Ses» NATIONAL BUREAU OF STANDARDSs WASHINGTON DC

BLOMKs SEE BLOMQVISTy Ge

BLOMQVISTy Ges AeBe ATOMENERGIs STUDSVIKs TYSTBERGA» SWEDEN

BLOUNT» Jes DEPT OF CHEMs UNIVERSITY OF WISCONSINs MADISONs WISCONSIN
BOMBIERI GABRIELLAs CENTRO D! STRUTTUR. CHIMes VIA FeMARZOLO» 1=-PADOVA, ITALY
BCMBs SEE S8OMBIER! GABRIELLA

BONNERs Re Ues SHELL DEVELOPMENT COss» EMERYVILLE, CALIF.

BOOM»Ges INSTITUUT VOOR KRISTALFYSICAs RIJUKSUNIVERSITEITs GRONINGENs NETHERLANDS
BOONSTRA» Ee Ges NePHYSeRebLes CeSelsRes BOX 3959 PRETORIAs SOUTH AFRICA
BOOTHs Ds Pes BELL TELEPHONE LABORATORIESs MURRAY HILLs N J
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RUTTEN-KEULEMANs SEE RUTTEN=KEULEMANSs Es We Me

SAMET Pes CO HoPo STADLERs KINGS COLLEGEs NEWCASTLE UPON TYNEs ENGLAND

SANBORNs Ms Aes IeBeMse MFGe RESe LABes ENDICOTTs Ne Yo

SANDSs Ds Ees LAWRENCE LABORATORYs LIVERMOREs CALIFs

SANTAs Les COMPUTING CENTER OF THE HUNGe ACADe OF SCIENCESs BUDAPEST» HUNGARY
SASADAs Yes INSTITUTE FOR PROTEIN RESEARCH» OSAKA UNIVes KITA=KUs» OSAKAs JAPAN
SASSs Rss RICE INSTITUTEs HOUSTONs TEXAS

SASVARIs Kes CRYSTe LABe Uese OF PITTes PITTSBURGH 13s PAs ON LEAVE FROM HUNGARY
SAYREs Des IBM COes 590 MADISON AVEess NYC

SCHAPIRGOs Pe Jes DEPTS4 OF CHEMss Uese OF OKLAHOMAs NORMANs OKLAHOMASs USA

SCHMDMTs SEE SCHMITZ-DU MONTs O

SCHMITZ-DU MONTs Oes CHEMe INSTe UNIV. 53 BONNs MECKENHEIMER ALLEE 168 GERMANY
SCHMIDsEes RECHENINSTITUT DER TECHNe HOCHSCHULEs STUTTGARTs HERDWEG 51 GERMANY
SCHOONEs Je Ces LABs VOOR KRISTALCHEMIEs UNIVERSITY OF UTRECHTs NETHERLANDS
SCHULZs Hes MINERALes INSTe De UNIVERSess HAMBURG 13s GRINDELALLEE 48y GERMANY
SCHULTZERHONHOFs SEE SCHULTZE-RHONHOFsE

SCHULTZE-RHONHOFs Ees CHEMe INSTe UNIVe 53 BONNy MECKENHEIMER ALLEE 168s GERMANY
SCHWARTZsLeHe +MATs SCle DEPTs» NORTHWESTERN Ue EVANSTONsILL e

SEGMUELLERs Aes IBM RESEARCH LABORATORYs 8B03-RUESCHLIKONs SWITZERLAND

SENKOs Me Ees IBM COMPANYs POUGHKEEPSIEs N Y

SHEFTERS s BLDGe 775s AEREs HARWELLs DIDCOTs BERKSes UeKe

SHFTERs SEE SHEFTER

SHIONOs Res CRYSTALLOGRAPHIC LABes» UNIVERSITY OF PITTSBURGHs PITTSBURGH. PAe
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SHOEMAKERs Co Besy DEPTe OF CHEMes MITy CAMBRIDGEs MASS.
SHOEMAKERs Ds Pes DEPTe OF CHEMes MITes CAMBRIDGE» MAS3.
SHOs SEE SHOEMAKER»s De P

SILVERTONs Je Ves CORNELL UNIVes DEPTe OF CHEMISTRYs ITHACAs NY.
SIMEsJeGas CHEMs DEPTas» THE UNIVERSITYs GLASGOW Wa2s SCOTLAND

SIMPSONs Po Ges DEPTe OF CHEMes STANFORD UNIVes STANFORDs CALIFe 94305 USA

SIMPSONs SeMes DEPT4 OF GEOLes Me ls Tes CAMBRIDGEs MASSe 02139, USA
SLITERs Je Aes 2162 14TH 5Te4s TROYs N Y

SMITHs De Kes LAWRENCE RADIATION LABORATORYs LIVERMORE» CALIF.
SMITHs Js Ges CHEMe DEPTes THE UNIVERSITYs GLASGOW W2s SCOTLAND
SMITHs As Ees SHELL DEVELOPMENT COess EMERYVILLEs CALIF.

SMITHs Jes SEE SMITHs JeGeFe

SMITHs Je Ge Fes CHEMe DEPTes THE UNIVERSITYs GLASGOWs We2s SCOTLAND

SMITSs De We» REKENCENTRUM DER RIJKSUNIVERSITEITs GRONINGENs THE NETHERLANDS

SPARKSs Re A.s IBM CORPes TIME=LIFE BLDGes NYC

SPEAKMANS Je Cas CHEMs DEPTas THE UNIVERSITYs GLASGOWs We2s SCOTLAND
SPKSs SEE SPARKSs ROBERT A

SRIVASTAVAs Re Cos DEPTs OF CHEMes Ue OF WASHINGTONs SEATTLEs WASHINGTON
STADLERs He Pes THE UNIVERSITY, NEWCASTLE-UPON-TYNEs ENGLAND

STALECs Fays COMPUTING CENTREs LEPI POT 11s LJUBLJANAS, JUGOSLAVIA
STEMMLERs Re Ses ILLINOIS GEOLOGICAL SURVEYs URBANAs ILLe-

STEWARTs Je Mes DEPTe CHEMes UNIVse OF MARYLANDs COLLEGE PARKs MARYLAND
STOUTy Ge Has DEPT CHEMs UNIVe OF WASHINGTONs SEATTLE 5 WASHe

STWRTs SEE STEWARTs Je Me

SUMNERs Ge Ges MELLON INSTes PITTSBURGHs PAs

SVETICHs Gas 7126 S 130TH STas SEATTLEs WASHaes USA

TAKEDAs HIROSHIs CRYSTALe LABas JOHNS HOPKINS UNIVes BALTIMOREs MDs21218
TAKEUCHI» Yes DEPT¢ OF MINERALOGYs UNIVe OF TOKYOs HONGOs TOKYOs JAPAN
TAYLORs Fo Cos EESy GEORGIA INSTITUTE OF TECHNOLOGYs ATLANTAs GEORGIA
TEMPLETONs De Hes UNIVs OF CALIFORNIAs BERKELEYs CALIFs

TEMPs SEE TEMPLETONs De He

THURN aH s s LEHRST s ANORG « ANALY T o CHEMIE TeHoSTUTTGART 9 SCHELLINGSTR 26 sGERMANY
TICHYs Koy INSTs OF SOLID STATE PHYSes CeSesAsVes PRAGUEs CZECHOSLOVAKIA
TOEPFERs RECHENINSTITUT PROF HAACKs TU BERLIN

TOMANs Kes INSTe OF SOLID STATE PHYSes CSAV, PRAGUEs CZECHOSLOVAKIA
TOURNARIE sMe s 409sRUE-MANGEOUN ¢ MASSY s 78 s FRANCE

TRAUBs Wes COLUMBIA UNIVERSITY (COLLEGE OF PHYSICIANS AND SURGEONS)s NYC
TRBDs SEE TRUEBLOODs Ke Ne

TREUTINGs Rs Geos BROOKHAVEN NATIONAL LABORATORYs BROOKHAVENSs NY

TREUTNGs SEE TREUTINGs Rs G

TROTTERs Je» DEPTs OF CHEMes UNIVe OF BRIT. COLUMBIA, VANCOUVERs CANADA
TRUEBLOODs KeNs s DEPT CHEMs UNIV OF CALIFs LOS ANGELES 24 CALIF
TRUTERs MeRes SCHOOL OF CHEMes UNIVERSITYs LEEDS 23 ENGILAND

TULINSKYs Aes DEPT. OF CHEMISTRYes YALE UNIVERSITY, NEW HAVENs CONNs
TUVLINDs SuQes» ADP INSTes CHALMERS UNIV. OF TECHNes GIBReGe5s GOTHENBURGS

UEDAsTes GENERAL EDUCATION DEPTes KYUSHU UNIVes OTSUBO=-MACHIs FUKUOKAs JAPAN

URBANs Jus FRITZ-HABER=~INSTes ART+« PROF. HOSEMANNs BERLIN 33s GERMANY
VACIAGOs Aes CENTRO STRUTTURISTICA CNRs CITTA UNIVERSITARIAs ROMAs ITALY
VAC» SEE VACIAGOs A,

VANDs Ves GROTH INSTss PENNe STATE UNIVes UNIVERSITY PARKs PAe

VAN DEN HENDEs Je Hes LEDERLE LABAROTORIESs AMERs CYANAMIDEs PEARL RIVERY
VAN DER HELMs De CHEMJDEPT&sUNIVe OF OKLAHOMAs NORMANSs OKLAes USAa

VAN DER SLUISs s 51 CATHARIJUNESINGEL s UTRECHT»s NETHERLANDS

VAN EIJCKs BePass LABe KRISTALCHEMIEs RIJKSUNIVERSITEITs UTRECHTs NETHERLANDS

VDHELM SEE VAN DER HE{M» De
VISSER» JeWe s TECHN s PHYSeDEPTe sP40eBOX 1555 DELFTsNETHERLANDS
VOGELsReEes KAMAN CORP COLO SPRINGSCOLO

VON STEINWEHRsHeEess INSTeMINJPETRes UNIVERSITATs PPOSTFACH 6069 65 MAINZsGERMANY

VONKs Cs Ges CENTRAAL LABe STAATSMIJUNENs GELEENS NETHERLANDS
VOSsAsLABe VOOR STRUCTUURCHEMIE BLOEMSINGEL 10s GRONINGENsNETHERLANDS
WAX»Se NASA GODDARD SPACE FLIGHT CENTER GREENBELT MD USA

WEHEsDs Jeos OAK RIDGE NATIONAL LABORATORYs OAK RIDGEs TENNESSEE

WEHs SEE WEMEsDe Jo

WEISSy Hae Ges DAW-STRUKTURFORSCHUNGs BERLINs GDR

WEISSsH G sDAWSINSTITUT FUER STRUKTURFORSCHUNG9BERLIN=ADLERSHOF s GDR
WENGELINsRaF« s INORGsCHEMe »UNIV,OF GOTHENBURGsGOTEBORG SsSWEDEN
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WERKEMAMMARILYNs CHEMISTRY DEPTes UNIVERSITY OF COLORADOs BOULDERCOLO

WERNERs PoEes INSTs INORGe AND PHYSe CHMes UNIVe OF STHLMes STOCKHOLM VAs SWEDEN
WESTM» SEE WESTMANs Se

WESTMANY Ses INSTe INORGe CHEMss UNIVe OF STOCKHOLMs STOCKHOLM 50+ SWEDEN
WHITTIERs Ve Eos DOW CHEMICAL COMPANYs MIDLANDs MICH.

WILLIAMSy De Eos IOWA STATE UNIVERSITYs AMESs IOWA

WILLyGes MPls EIWEISSFORSCHUNGyMUENCHENsLUISENSTRa 395 GERMANY

WILSONs AeSes CHEMs RESEARCHs BATTELLE=~NORTHWESTs RICHLANDs WASHINGTON

WOLFELs Es Res ABTe FURe STRUKTURFORSCHUNGs DARMSTADTs GERMANY

WOLTENs GeMe AEROSPACE CORP4s BOX 95085, LOS ANGELES 45 CALIFa

WOOLFSONsMeMe s MANCHESTER COLLEGE OF SCIENCE AND TECHNOLOGYs MANCHESTERSs ENGLAND
WRIGHT» DeAes DEFENSE STANDARDS LABSs BOX 50s ASCOT VALEs W2s VICTORIAs AUSTRAL.
WUENSCHs Be Jes DEPTe OF METALLURGYs Me Ie Tes CAMBRIDGEs MASSes 02139y USA
WUNDERLICHs Jes» CENTRAL SCle INDUSTRs RESe ORGes MELBOURNEs AUSTRALIA
YAKELsHaL e 9OAK RIDGE NATIONAL LABssOAK RIDGE s TENN

ZAKRAJSEKs Ees COMPUTING CENTREs LEPI POT 1l1s LJUBLJANAs JUGOSLAVIA

ZAKRAJSs SEE 2AKRAJUSEKs Ee

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

ZANOVELLO RENATOs CeEeCeaSesr Vo PAOLOTTI 99 PADOVAs ITALY

ZANOs SEE ZANOVELLO RENATO

ZELENKOsBes INSTeReBOSCOVICH BIJENICKA 54 » ZAGREBs JUGOSLAVIA

ZILAHI=SEBESSs Les MeTeAsKOZPeKEMeKUT«INTss BUDAPESTs HUNGARY

ZUCCAY Tes SORINs SALUGGIAs ITALY

CNRS BELLEVUE = [LABORATOIRE DE CRISTALLOGRAPHIE APPLIQUEE DU CNRSs 1 PLACE
ARISTIDE BRIANDs BELLEVUEs 5 ET Os FRANCE

DAW=STRUKTURFORSCHUNGs BERLINs GDR = INSTITUT FUR STRUKTURFORSCHUNG DER DAW»s
BERLIN-ADLERSHOFs GERMAN DREMOCRATIC REPUBLIC

INSTs OF SOLID STATE PHYSes CSAVe PRAGUEs CZECHOSLOVAKIA = USTAV FYSIKY
PEVNYCH LATEK CSAVs PRAHA=STRESOVICEs CUKROVARNICKA 10s CZECHOSLOVAKIA

LABsCALCWSCNRS = LABORATOIRE DE CALCUL DU CNRSy IMPASSE D#AUBERVILLIERSs PARIS
19y FRANCE

MeTeAsKOZPeKEMaKUT o INTes BUDAPESTs HUNGARY = CENTRAL RESEARCH INSTITUTE
OF CHEMISTRY OF THE HUNGARIAN ACADEMY OF SCIENCESs BUDAPESTs HUNGARY

NUMe CENTRsOF MATes CHARLES UNIVes PRAGUEs CZECHOSLOVAKIA = CENTRUM NUMERICKE
MATEMATIKY KARLOVY UNIVERSITYs PRAHA=~MALA STRANAs CZECHOSLOVAKIA

LIST OF PROGRAMS

LISTED ACCORDING TO MACHINE TYFPE AND FUNCTION.

TO FIND A PROGRAM WHEN ONLY THE ACCESSION NUMBER IS KNOWNs CONSULT THE
ACCESSION NUMBER INDEX WHICH GIVES THE MACHINE AND FUNGTION UNDER WHICH THE
PROGRAM IS LISTED.

IN THE INTEREST OF LEGIBILITYs THE ACCESSION NUMBERS AND SERTAL LETTERS (As B
ETCe) ON THE ABSTRACT CARDS {(COLSe 1 = 5) HAVE BEEN SUPPRESSEDa

CRYSTALLOGRAPHIC PROGRAM SYSTEMS AND PROGRAMS BELONGING THERETQ -~

3068 ATSYS SYSTEM DREW ATSYS/ ATLAS CRYSTALLOGRAPHIC SYSTEM
IMPERTAL COLLEGE SYSTEM OF CRYSTALLOGRAPHIC PROGRAWORKING IN CON~-
JUNCTION WITH A SINGLE MAGNETIC TAPE WHICH CONTAINS ALSO THE DATA AND
WORKING SPACE FOR 20 - 30 JOBSe ALL PROGRAMS WRITTEN IN EXCHLFs THEY ARE

FIFI DATA REDUCTIONs WEISSENBERG (DIAMANDs DREWs

PLIP DATA RECUTIONs PRECESSION (DOLLIMOREs DREW)

LSCD LS FIT POWDs OR SeCe DATA FOR CELL DIMs (DIAMAND)
POLO SCALES DATA ON TWO OR MORE AXES (DREW)

PEPE FOURIER (HARDINGs DREW)
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413

423

440

439
443

441
421

438

442

431

433
434
427
416
415

417

436

432
437

420

KIKI PAPER TAPE TO MAG TAPE DATA STORAGE (DREW)
BABA BLOCK DIAGe SF LSs SIMILAR TO ROLLETT+S MERCURY PGM(DIAMANDsDREW)
ELSI BOND DISTANCES AND ANGLES (DIAMONDs DREW)
DIDO WEIGHTED LS PLANE THRU GROUP OF ATOMS (SPARKSs HUNT)
DIAN DIHEDRAL ANGLESs ETCes FOR MODEL BLDGe (DIAMAND)
FOR DETAILS CONCERNING THE SYSTEMs WRITE TO MRe Me Geo Be DREWS
IMPERTAL COLLEGEs UNIVERSITY OF LONDONs LONDON SeWe 79 ENGLAND

X—~RAY=63 GENERAL JSTEW#*HIGHsHOLDENsCHAST»DICSN»BROWNIDAYHsMOROSINSLING LWA

s JENSEN s TAKEDAsWAX +yKEEFE s AMMONs BRAUNs ALDEN/EACH PROGRAM OF THIS SYSTEM IS
ALSO LISTED BY ITS FUNCTIONe MAJOR CODING IS IN FORTRAN Il WITH NEEDED
FAP SUBROUTINESs SYSTEM IS EXECUTABLE ALONE OR UNDER ANY OTHER MONITOR.
WRITE=-UP AVAIL AS 1401 PROGRAM, SYMBOLIC DECKS ALSO FROM 1401.

ALL ON MAGe TAPE OF SPECIFIED DENSe 2 REELS OF TAPE 8K IBM 1401 REQe
FORTRAN IV-NPL VERSION IN PREPARATION.

X~RAY=63 CONTOUR DAYHOFFSTEWART%*/CONTUR/ CONTOUR MAP LINK LWA
CONTQUR PLOTS OF A THREE DIMENSIONAL FOURIER MAP ARE PRODUCEDe UP TO
17,000 POINTS PER LAYER CAN BE HANDLEDs. THE LOGIC IS DESCRIBED IN
COMMe ACM 65 (1963)s 620-622

X-RAY=-63 DIR DICKINSON/JSTEW ESORT/PROGRAM TO SORT E VALUES LWA
(QUAST-NORMALIZED STRUCTURE FACTS.) PRELIMINARY TO KARLE SYMBOLIC
ADDITION PROCEDURE

X=RAY=63 DP CHASTAIN/JSTEW DATCOL/SPECTROMETER DATA SCALING AND LWA
INTENSITY CORRECTION(INCLUDING BURNHAM GENeABS+CORRS)

X~RAY~63 DP CHASTAIN/JSTEW DATCOR/INTER-FILM DATA SCALE AND AVE LWA

X-RAY-63 DP CHASTAIN/JSTEW IFORMS/GEN REF NEEDED + FORMS FOR LWA
RECORDING INTENSITIES FROM FILM DATA AS WELL AS INPUT TO DATCOR LINKe

X—-RAY=63 DP HOLDEN/JSTEW DATCO2/INTER-FILM DATA SCALING LWA

X=RAY=63 DPDIR HOLDENSsSTEWART* DATFIX/CCNVERSION OF F-~RELATIVE LWA
INTO QUASI-NORMALIZED STRUCTURE FACTORS({E~-FACTORS) (KARLE~HAUPTMAN)

THESE MAY THEN BE USED FOR THE SYMBOLIC ADDITION PROCEDURE OR FOR
COEFFICIENTS IN SHARPENED ORIGIN REMOVED PATTERSON (VECTOR-MAP) OR
E-MAPS BY THE FOURR LINKe ESTIMATE OF OV T«Fs AND SCALE GIVENS

X—~RAY-63 DP JSTEW*CHAST sMOROSIN/DATRDN/THIS LINK OF THE X=RAY SYS LWA
SERVES TO BUILD THE COMPQUND REFLECTION TAPE WITH ALL SYMMETRY AND CELL
INFORMATION STORED ON ITe ITS FUNCTIONS ARE PRELIMINARY TO ALL OTHER
MAJOR LINKS OF THE SYSTEMe IT CALCULATES 1/LP FOR POWsWEISsPRECsSPECTROM,
IT DOES BOND ABS CORR«s INTERPOLATES FORM FACTOR FROM LITT BY 4—-POINT,
SETS LEAST SQUARES WEIGHTSsAND GENERALLY SCANS PRELIMINARY DATAe MOST
IMPORTANT FUNCTION IS BUILDING OF FOURIER AND LEAST SQUARES GEN SYM CODE

X-RAY-63 DP TAKEDAs JSTEW=* INCOR/WEIS INTENe«CORR«1/LP9BURNHAM LWA
GENERAL ABSORPTION CORR.

X~-RAY=63 FR HIGH s JENSEN sHOLDEN JSTEW*FOURR/3D FOURIERsALL SPC GRP LWA

ALL SETTINGSsANY INTERVAL TO 2000THS IN 1ST SUM»40O0THS IN 2ND SUM 200THS
IN 3RD SUM DIRECTIONs 14 POSS COEFW(FODELTAFSESFCHETCeIWILL GIVE UNDISTOR
SECTIONSsBINARY OUTPUT TO PLOTTER AND PEAK SEARCH LINKS OF SYSTEMe WILL
TAKE VERY LARGE CELLS WITHOUT MODIFICATIONS

X=RAY=63 FROLK HOLDEN/STEWART FOUREF/BLOCK FOURIER ATOMIC COORD REF LWA

MOVES ATOMS TO MAXIMUM IN EDeCALCSsFC AND BLOCKsCYCLESsSHIFTS OVERALL TF.
ANY SPACE GROUP

X-RAY-63 1ID CHASTsHIGHs JSTEW*BONDLA/GENERAL LENGTH ANGeGEN H COOR LWA
X—-RAY~-63 1D BUSINGsMARTINSLEVY/STEWART/ORFFE/X~RAY-SYSTEM COPY LWA
X—~RAY-63 LC ALDEN s AMMON s CHAST ¢ HIGH/JSTEW*/PARAM/ REFINE CELL

CONSTANTS FROM THETA VALUES BY LEAST SQUARES

X=~RAY=63 LSBLK STEWART#DICSN BLOKLS/BLOCK DIAGONAL LEAST SQUARES LWA

MIXED TeFe 200 ATOMSs850 PARAMSUNLIM REFsALL SPACE GROUPS SOME PATCH REQ

X-RAY=-63 LSDM STEWART#LLING DIAGLS/DIAGONAL LEAST SQUARES MIXED T LWA

Fes250 ATOMS,1400 PARAMs UNLIM REFsALL SPACE GROUPSsSOME SPEC POS PATCH

X—-RAY=63 LSFM STEWART#/EXTENSIVE MOD OF BUSINGsMARTINSLEVY FaMeLEAS LWA

SQUARESs45 ATOMSs190 PARAMsUNLIM REFsALL SPACE GROUPSSFIXED AT«SOME SPEC
POSePATCH REQeMIXED TeFeREQ X-RAY SYSTEM REFLECTION TAPE.

X-RAY=63 LSPL CHASTAIN/STEWARTLSQPL/METHOD OF SHOMAKER ETeALs FITS LWA

AN ARRAY OF POINTS TO A LINE OR PLANEsGIVES INTER PL ANGSs DISTS FROM PL.

X—-RAY~63 PATSHL MOLDEN/STEWART SHLPAT/GIVES SHELLS AS MERCATOR PROJ LWA
X—~RAY=63 SPEC CHASTAIN/STEWARTOELSIG/LEAST SQUARES WEIGHT ESTAB- LWA

LISHMENTe EST EXTINCTION IN DATA PLOT FO/FC AS FN OF FO OR SNTH/LAMBDA

X—-RAY~63 PK DAYHOFF ¢ STEWART*#/PEKPIK/ PEAK PICKING LINK LWA
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414

445

422

430
425

444
424
426
435

428

429

THE PRECISE COORDINATES AND DENSITIES OF THE PEAKS IN A 3 DIMENSION=-

AL FOURIER MAP ARE CALCULATEDe UP TO 204000 POINTS PER LAYER CAN BE

SEARCHEDs SYMMETRICALLY UNIQUE PICKS ARE LISTEDe THREE ORTHOGONAL PRO-

JECTION PLOTS OF ALL PEAKS IN ONE UNIT CELL ARE MADE ON THE 1401l
X-RAY~63 SF STEWART#HIGH FC/GENERAL STRUCTURE FACTORS ALL SPAC LWA

GROUPS ALL SPECIAL POSITIONSIMIXED TeFasDISPERSIONsPOPULATION OF SITESETC

2400 ATOMS/CELL OVeTF42000 AT/CELL INDeISQeTFe1000 AT/CELL INDeANIFQsTFe

X=RAY=63 SPEC CHASTAIN/JSTEW WUUD/4K1401 SYS WRITE UP PRINTING LWA

X-RAY=-63 SPEC STEWART MODIFY/SEARCH AND MODIFY REFLECTION LWA
TAPEe GENERATE PSEUDO-DATA OF KNOWN ERROR FOR TEST PURPOSESs

X=RAY=63 SPEC STEWART STUJOB/GENERATE 2D STUDENT PROBLEMS LWA

X-RAY=-63 SPEC TAKEDAsDONNAY/JSTEW/TRXLS/ TRANSFORMATIONS OF CRYST LWA
SETTINGS AND SPACE GROUP SYMBCLS

X-RAY=63 SPEC WAXs STEWART* UDATE/8K1401 SYS MAINTENANCE LWA

X~RAY=63 STAT HIGHs STEWART* FCLIST/LIST STRUCTURE FACTORS LWA

X=-RAY=-63 STAT KEEFEsSTEWART#* RLIST/LIST R VALUES FOR ZONES ETC LWA

X=RAY=-63 STERO BRAUNsHIGH/JSTEWPROJCT/ORTH OR PERSP PROJ.OF MOL ON LWA

ARBITRARY PLANE

X~RAY=63 THETASET FREERsAMMONsCHASTSsHIGH/JSTEW*/GESET/ GENERATION OF LWA
SPECTROMETER SETTINGS FROM CELL DATA AND ORIENTATION INFORMATION

X—RAY=63 WEISDP HOLDEN/JSTEW FLMSET/MM COOR OF REF ON WEIS FLMS LWA

PROGRAMS LISTED UNDER PROGRAMMING LANGUAGES (PSEUDO-MACHINES) ==

8039

5051

5048

236

248

8034
8035

8032
6038

7557

ALGOL&O ABS DUISENBERG UTR«D1/ABSORPTION COEFFICIENT LPA
ABS«CORRe FOR CONVEX POLYAEDRON OR ARBITRARILY SHAPED CRYSTAL
AND CORRs FOR INHOMOCGENEOUS X-=RAY BEAMs X1 8K

ALGOL 60 ABS LP SCHULZ ABSy LP FOR EQUI=INCLe~WEIS LWA
PROGRs CONVERTS FILM=DENSITIES TO INTENSITIESe THESE INTENSITIES ARE
MULTIPLIED WITH THE LP-~FACTOR AND ABSORPe FACTOR FOR SPHERICAL SPECIMENS,
TESTED ON TR4. STORAGE ABOUT 1500s INPUT (Hs Ky L DENSI)e OUTPUT
(He Ks Ls INTENST)

ALGOL 60 ABS LPPK SCHULZ ABSs LPy» PK=CORe EQUI=INCLe=-WEIS LWA
PROGRs CONVERTS FILM DENSITIES TO INTENSITIES. THESE INTENSITIES ARE
MULTIPLIED WITH THE LUP-FACTOR AND ABSORPTFACTOR FOR SPHERICAL SPECIMENSe
PEAK=INTENSITIES ARE CONVERTED TO INTEGRAL INTENSITIES BY THE METHOD OF
PHILLIPS (ACTA CRYS (1954)s 7s T46~T751)¢ TESTED ON TR4s STORAGE ABOUT
2000e INPUT (Hs Ks Ls DENSIYe OUTPUT {(Hs Ks Ls INTENSI)

ALGOL D EICHHORN RECW/RECIPRe TRANSL+FROM WEISSBGeDATA LPM
PROGRAM COMPUTES RECIPROCAL TRANSLATIONS FROM AXIAL DATA ON WLEISSENBERG
FILMSy AND OPTIMIZES FOR FILM SHRINKAGE AND SIMILAR ERRORS.

ALGOL DF EICHHORN DSBM/DIFF & SYNTHESIS(DS=0ONE) LPM
SIMPLE 3-BY=-3 PLUS 6~BY~86 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 SIMULTANECQUSLY WITH REFINEMENTs PROGRAM IS SELF=CYCLING.

ALGOL DF EICHHORN DSSO/DIFF« SYNTHESIS{DS~TWO) LPM
PROGRAM AS DS=ONEs BUT COMPUTES TAYLOR EXPANSION QOF POSITIONAL ERROR TO
SECOND ORDER APPROXIMATIONS

ALGOL DF EICHHORN DSEI/DIFF«SYNTHESIS(DS—-THREE) LPM
PROGRAM AS DS-TWO»s BUT ALSO COMPUTES DEBIJE-WALLER SHIFTS TO SECOND ORDER
CORRECTIONSs A RELAXATION METHOD 1S APPLIED TO SOLVE EQUATIONS.

ALGOL DF EICHHORN DSTT/DIFF e SYNTHESIS{DS~FQUR) 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 MATRIXe THE
PROGRAM THUS CATERS TO INDIVIDUAL ATOMIC SCALE FACTORS.

ALGOL&O0 DIR BEURSKENS UTReB6/SIGNDETERMe FOR PROJECTIONS LWA
USING NONCENTRe 3DIM DATA FORMULA B3,0 KARLE AND HAUPTMAN 1659 X1

ALGOL60O :DIR BEURSKENS UTR«BIO/SYMBOLIC ADDITION METHOD MPA
SIGNDETERMs FOR CENTReSTRUCTs KARLE AND KARLE 1963» BEURSKENS 1964 X1

ALGOL&O DP BEURSKENS UTReB2/CALCe OF E-VALUES X1 LWA

ALGOL6C DP JOHANSSON G LR/X~RAY DATA ON LIQUIDS LPA
COMPILED AND RUN ON FACITs CORE 2Ky DRUM 8K

ALGOL pp PANATT/BOMB/COJAZ/SOME GEOMETRIC PROGRAMS LPA

COMPs ON 6001 1Ke 1) BOND ANGLES AND DISTANCESs 2) BEST PLANE WITH LSes
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8059
247
256

5012
8028

8529
6036
240

5049

6041

409
241

243

238

244

7548
7549

252
253
6037

6039

3) GEOMETRICAL DETERMINATION OF THIRD COORDe FROM TWO KNOWNs 4) DP
VALUES FOR TWO CIRCLE NEUTRON DIFFRACTOMETER

ALGOL60 DP WEISS GEISESHESPER OX1/INTENSITIES TO SF WILSON PLOT LWA
USES LP CORRECTIONs PHILLIPS CORRs» AND ABSORPTION FOR CYLINDER
OPTIONAL PROD INPUT FOR 0X3s OX&4s OX5s OX8s OX9 « TESTED ON X1 B8Ks

ALGOL E ID EICHHORN ESDV/ESD AND MPE OF POSeBONDSsANGLES LPM
FROM THE ESD VALUES OF XsYsZ THE MOST PROBABLE ERRORS OF BONDS AND ANGLES
ARE COMPUTED TOGETHER WITH THE BONDS AND ANGLESs

ALGOL FR EICHHORN FRSY/TRICLINIC FOURIER SYNTHESIS LPM
FOURIER SYNTHESIS PROGRAM (3=-DIMENSIONAL) FOR TABULATOR PRINT-OUTe.

INDEX LIMITATION IS FACTOR OF AVAILABLE STORAGEs

ALGOL FR 2 HOPPE 2 DIM NO SYMMETRY SIMPLIFICATION LWA

ALGOL60 FR23 BL PETERSE H182/GENL ALL SPACEGROUPS LWA
ITeINDsREFLaAND SPACEGRSDEPENDING PROCSTO GENERATE DEPSREFLsCONTOUR IF
WANTED FROM PAPERTAPE OTsUP TO 4000 REFLe AGLTR4 8K )

ALG FR 2 3 UEDAs 1. UFO=1/FR GRID N/120 TRI MONC ORTH LPA
FOR TRI MONO ORTHe GRID MN/120. CHOICE OF SECTION FREE. TWO VALUES
OF ABS{HKL) LESS THAN 30s PATTsFQURIERsD~F POSSIBLEe INPUT=MeTs
OUTPUT=PRINTSe PROGSTEST REFER SFU~1.

ALGOL6O H WENGELIN GENTRAI/GENERATES TRANSFORMS INDICES LWA
TRANSFORMS TO NEW CELLe GENERATES BY MAX 2 TWISTs 3 REFLEXION~MATRICES.
CHECKS AND SURPRESSES IDENTICAL REFLECTIONS WITHIN EACH GENERATION.
COMPILED AND RUN ON 18K DATASAAB D21.

ALGOL H LC ETCHHORN CELL/CELL CONSTANTSsLIMITING SPHERE LPM
PROGRAM COMPUTES COMPLETE SET OF CELL DATA FROM OBSERVED DATA ABOUT TwO
AXES» THEN COMPUTES ALL NON-REDUNDANT INDEX COMBINATIONS SUBJECT TO
SPACEGROUP CONSTRAINTS WITHIN GIVEN LIMITING SPHERE (WAVE LENGTH)..

ALGOL 60 1ID SCHULZ DIST«+ANGLES BY GIVEN KOORD. LWA
DISTANCES OR ANGLES ARE CALCULATED BY INPUT OF KOORDe TRIPLES (2 OR 3)s
TESTED ON TR4e STORAGE ABOUT 300.

ALGOL60 ID NYBORGeDANIEL S* ND1/COMPLETE SET OF DISTANCES. LWA
GIER AGL FAST STORE 1024 WORDS. DRUM STORE 12800 WORDSe SPEC INSTRUCTIONS
FOR DRUM OPERATIONSe ALL RELEVANT DISTANCES AND ANGLES BETWEEN ATOMS IN
27 UNIT CELLS. STANDARD DEVIATIONS.

ALGOL ID E GALLAHERsTAYLOR ALGOL FUNCTION AND ERROR LWA
ALGOL TRANSLATION OF OAK RIDGE FORTRAN FUNCTION AND ERROR BY BUSING.
MARTINs AND LEVYe I/0 SUITABLE FOR BURROUGHS B5000 AND B5500

ALGOL LC EICHHORN ROTO/AXES FROM LAYERLINES LPM
PROGRAM CALCULATES AXTAL 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 BELOWs

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 ETCHHORN PREC/LORENTZ-POLARSPRECESSION DATA LPM
PROGRAM USES THE MODIFIED WASER EXPRESSION TO OBTAIN LP FACTORS FOR
PRECESSION INTENSITIESe THESE ARE CONVERTED INTO THE PATTERSON AND
FOURIER COEFFICIENTS.

ALGOL LS BASSI 1/X«RAYS/NEUTRONS OBSREV. LPN
LEAST SQUARES REFINEMENTsFMsISOTROPIC AND ANISOTROPIC TFsALL SPACE GROUPS
LF LINEAR INTERPOLATIONsEsRsSCLs CORRELATIONS MATRIXs INTERATBOND LENGTHS

ALGOL LS BASSI 2/X RAYS AND NEUTRONS MIXED OBSERVe LPN
LEAST SQUARES REFINEMENTsFMsISOTROPIC AND ANISOTROPIC TFsALL SPACE GROUPS
LF LINEAR INTERPOLATIONs»EsRsSCLs CORRELATIONS MATRIXs INTERAT«BOND LENGTHS

ALGOL LS ETCHHORN LSAN/LEAST SQUARES REFe(LS~ONE) LPM
LEAST SQUARES ANALOG OF DS=~ONE.

ALGOL LS £ ICHHORN LSFM/LEAST SQUARES REF.(LS=TWO) LPM
HAS ALL OPTIONS OF DS-ONE AND LS~ONEs BUT COMPUTES 9-BY=9 MATRIX.

ALGOL60 LS JOHANSSON G FLR/REFINEMENT X=~RAY DATA ON LIQUIDS LPA
COMPILED AND RUN ON FACITe CORE 2Ks DRUM 8K

ALGOL60 LS»AT GROENBAEK 3X3,6X6 BLOCK DIAGONAL LS LPA

GIER AGLs FAST STORE 1024 WORDSe DRUM STORE 12800 WORDSsSPEC
INSTRUCTIONS FOR DRUM OPERATIONSs PROGRAM MODIFICATIONS FOR MOST
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410

8024

5052

5072

8025
7551
8030
8027

246

6040

239

245

257

259

7552

254

255

8528

802¢

5014
5050

8029

SPACE GROUPS AND SPEC POSe

ALGOL LS AT FM GALLAHERsKAY ALGOL LEAST SQUARES SFeFMsAT LWA
ALGOL TRANSLATION OF OAK RIDGE FORTRAN LEAST SQUARES BY BUSINGs MARTINS
AND LEVYe I/0 SUITABLE FOR BURROUGHS B5000 AND B5500

ALGOL60 LS LC P VISSER JW H932/TRICL#MONOCLs ORTHORe LPA
AGLTR&4 s ITeRECIPR4LCIOBSREFLeOToLCyLIST OF COBSeREFLeAND ALL CALCSREFLa9IN
CREASING THETA

ALGOL LP PREC BAERNIGHAUSEN LP CORRECTION FOR PREC DATA FOR ANY LWA
LAYER PARALLEL A%sB%, [T RECIPROCAL LCs LAYERINDEX Ls PREC=ANGLES
HK AND INTENSITYs OT SF AND SQUARE OF SFe

ALGOL 60 P THTA D VON STEINWEHR ARRAL 170565 LWA
ALGOL60 PDIAGRAM VISSER Jw H627/POWDERDIAGRAM FROM LITERATWDATA LPA

ALGTR4sCALCULSINTEGRs INTENSe s IToRECIPReLLCIPOSeTFsOT«DIAGRAM FOR ANY INSTR
ALGOL P1 BASSI H BETWEEN O AND THETA MAX. LPN
ALGOL60 PI PETERSE H81/Q-DIFFERENCES NOT~TRICL#SYSTEMS LWA

AGLTR4 1T.Q=VALUES»OT.FREQUENCY OF DIFFERENCES

ALGOL6D PI 2,3 KUYPERS/PETERSE H142+H127A/ZONEMETHOD GENL
ITeQ=VALUES, 2D DETERMINES INDEP+ZONES+3D COMBINES 2 ZONES TO RECPRWLATT.
AGLTR4

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

ALGOL60 REFINEMe DANIELSEN D45 /R MINIM BY TEST FOR EACH PARAMe LWA
GIER AGL FAST STORE 1024 WORDS« DRUM STORE 12800 WORDSe SPEC INSTRUCTIONS
FOR DRUM OPERATIONSe REFINEMENT BY SYSTEMATIC VARIATION QF THE PARAMETERS
METHOD BY BHUIYA AND STANLEYs ACTA CRYST 16+981(1963). ISOTROPIC TF,

ALGOL S EICHHORN THS5C/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 HOWM 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(RY AND Y®*(NLsR) LPM
HIGHLY SPECTALIZED INTEGRATION PROGRAM TO CALCULATE SELFCONSISTENT FIELDS
FOR HARTREE FIELDS OF LAMTHANIDES,

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

ALGOL SF BASSI XeRAYS OR NEUTRONS STRUCT.FACT. LPN

POWDER SYSTEMATIC COMPUTATION OF SF FOR BRAGG ANGLES FROM 0 TO A GIVEN
MAXIMUMsOR ONLY FOR A LIST OF GIVEN HsKslL sISOTROPIC OR ANISOTROPIC

ALGOL SF EICHHORN ISOF/INDe ISOTRGPIC STRUCTURE F LPM
SIMPLE STRUCTURE FACTOR AND PERCENTAGE DISCREPANCY CALCULATION FOR
ISOTROPIC TEMPERATURE FACTORS.

ALGOL SF ETCHHORN ANIF/IND«ANISOTRe STReFACTORS LPM
SIMPLE STRUCTURE FACTOR AND PERCENTAGE DISCREPANCY CALCULATION FOR
ANISOTROPIC TEMPERATURE FACTORS.

ALG SF UEDAy I SFU=1/5F 6KINDS 150ATOMS ISO-TF LPA
FOR TRI MONO ORTH 6KINDS 150ATOMS 150~-TFs SCALE OF FOBSsR FACOTRS
OF 10 REGIONS ARE CALCULATED. INPUT=CARDSs OUTPUT=PRINTSsMeTe (TO
BE USED FOR FOURIER)«PROGe1S TESTED BY OKITAC~5090-~H(8K) WITH
3MeTe s 1IDRUMy CARD=READER sPRINTER s

ALGOL60 SF 19293 VISSER U W H628/BHUIYA=STANLEYMETHsACTA 169987 LPA
AGLTR49»SINGLE CRYSTesNO LIMIT ON REFL+PARAMePOSeSCLsOVERALL=B 12K IF 3D
ALGOL SF 3 HUBER/ANZENHOFs 3 DIM ANY PLANE WANTED NNN
ALGOL 60 SF 3 SCHULZ 3 DIM INDIVe ISOTRe TEMPe + MULTa LWA

STRUCTURE FACTORS FOR INDIVIDUAL ISOTROPIC TEMPERATURE FACTORS AND
INDIVIDUAL MULTIPLIERS ARE CALCULATED AND THE AGREEMENT FACTOR 1§
ESTIMATEDe TESTED ON TR&4s STORAGE ABOUT 2500,

ALGOL60 SFLS PETERSESPALM H562/BLOCK DM AT E GENL R LWA
AGLTR4sSF DATA ON MAGNETIC TAPEsALL SPACEGROUPS#NO LIMIT ON REFLeANALYTIC
AL LFsVARIABLE WEIGHTINGSCHEME»AUTOMATIC REF.OF COORD+AND AT OF ALL SPEC.
POSITIONSsPARAMETERS«SCLsANISOTRe AND ISOTReTFsPOSITIONS
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8040
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8037
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8041

242
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466

450

362

225

449

3044

472
7535

ALGOLEO SF P VISSER J W H952/BHUIYA-STANLEYFOR POWDER ACTA 16 LPA
ALGTR4sI1TeOBS« INTEGRATED INTENSSOF ALLINSTRUMe sPROGReALSO HANDLES COIN
CIDING LINESsPARAM«POSITIONS»SCLSOVERALL=B

ALGOL SF S EICHHORN TRER/TRIAL AND ERROR STReF 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.

ALGOLBO  SPC DUISENBERG UTReD2/CRYSTAL POSITION AND SETTING LPA
INPUT OBSERVED CHI AND PHI FOR 3 REFLEXIONSe CALC EXACT POSITION OF THE

CRYSTAL AND SETTING ANGLES FOR GENERAL~ELECTRIC AND NONIUS DIFFR. X1

ALGOL SPEC BASSI N POWDER PATTERNS CORRECTIONS LPN

ALGOL60O STAT BEURSKENS UTReBI/WILSON PLOTs LS FIT X1 LWA

ALGOL60O STAT BEURSKENS UTR«B3/DISTRIBUTION FUNCTION OF E-VAL
DETERMs OF A CENTER OF SYMMe RAMACHANDRAN AND SRINIVASAN 1959 X1

ALGOL 60 STAT DE VRIES A UTReV5/MAKES INPUT FOR UTReV7 AND V9 LWA
2DIM TABLE OF FO-FC OR FC/FO AGAINST I AND THETA FROM FO AND FCe X1 8K

ALGOL60 STAT DE VRIES A UTR«VT/EXTINCTION CONSTANT LWA
CALCe EXTINCTIONs SCF AND TF CORRECTION FROM FC/FO SEE UTReVS

ALGOL6O STAT DE VRIES A UTReV9/LS WEIGHTING SCHEME LWA

ANALYSIS OF FO-FC TABLE SEE UTReV5 IN TERMS OF THE PRODUCT OF A
FUNCTION OF I AND A FUNCTION OF THETA SEE ACTA CRYST 18,1077

ALGOL60 STEREO GEISEs RUTTEN O0X12/CALCe MOLECULAR GEOMETRY LWA
CALC ANGLES NON INTERSECTING LINESs ANGLES BETWEEN PLANESs AND LINE AND
PLANEs CALC LS PLANES AND DIST TO PLANESe TESTED ON X1 8K

ALGOLO0 STEREO GEISEs RUTTEN OX20/CALCeHYDRePOSe {TEST ON X1 8K) LWA

ALGOL6O TF VAN ETJCK UTR+E1/VIBRATIONAL ELLIPSOIDS LWA
CALCULATES VIBRATIONAL ELLIPSOIDS FROM GIVEN U-VALUES
ALGOL TF 8§ EICHHORN ZERQ/ZERQO—=APPR.ANISOTR« TEMPeFACTORS LPM

PROGRAM CCNSTRUCTS ZERO=-APPROXIMATE SET OF ANISOTROPIC DEBIJE~WALLER
PARAMETERS FROM CELL CONSTANTS AND OPTIMIZED ISOTROPIC TEMP.FACTORS,

BALGOL THETA RUDEE » Mol CALC PK CENTROID BY PIKE WILSON METHe LWA
CALCULATES CENTROID OF A PEAK BY THE METHOD OF PIKE AND WILSONs BRITs Je
APPLe PHYSes V4lOs Pa57s (1959),

FTN 1410 ABS SCHAPIRO ABS2/POLYHEDRAL XTALS ON XRD-5 LWA
CARD INPUT FROM DP2s CARD OUTPUT FOR RECLP
FORTRAN2 ABS 3 BERNARDsLANGHMR EXACT ABS CORRe PARALLELOGRAM CRYST. LPA

FOR EQUI-INCL WEISe FOR MONOCLs ORTHOs TETRs CUBs NEEPLE CRYSTALS HAVING
PARALLELOGRAM CROSS SECTIONSs ROTATING ABOUT NEEDLE AXISe 32K REQUIREDs
TESTED AT 25 SEC/REFLECTION ON 60K 1620« USED FOR MU=378,

FORTRANZ ABS 3 BUSING*LEVY ORABS/ABSORPTION CORRSARBITRARY SHAPE LWA
USES GAUSS INTEGRATION TO CALCULATE ABSQORPTION FACTOR FOR CRYSTAL DEFINED
BY PLANE FACESe GENERAL THREE~-DIMENSIONAL REFLECTION DESCRIBED BY ANGLES
READ BY SUBROUTINE WHICH MAY BE WRITTEN BY USERe SUBROUTINES INCLUDED FOR
OME ZONE AND FOR GE ORIENTERe USES TAPE STORAGE IF NEEDEDe WRITTEN IN
FORTRAN 2 TESTED ON 704s 7090s AND 1604A.

FORTRANZ ABS EXT HAMILTON ESAF~GONOC9/ABSSEXTsPOLYHEDRAL XTL LWl
CALCULATES ABSORPTION AND SECONDARY EXTINCTION CORRECTIONS FOR POLYHEDRAL
CRYSTALS IN GONIOSTAT GEOMETRYe. MAIN PROGRAM CAN BE RECOMPILED FOR OTHER
GEOMETRIESe SECONDARY EXTINCTION CORRECTION IS VALID EVEN FOR SEVERE
EXTINCTIONs SINCE THE COUPLED DIFFERENTIAL EQUATIONS OF THE DARWIN
TYPE ARE SOLVED IN A GENERAL WAYe TESTED ON IBM 7094 « RUNNING
TIME TYPICALLY TWO SECONDS PER REFLECTIONs SEE ACTA CRYST 169609

FT2 CONTQUR DAYHOFF CONTOUR MAP SUBROUTINES (7094) LWA
USER WRITTEN MAIN PRCGRAM STORES MATRIX AND CALLS CONTOUR MAP SUB=
ROUTINES ONCE FOR EACH CONTOUR LEVELe SUBRQUTINES PRODUCE PLOT POINTS
FOR EACH CONTOUR CURVE. USER WRITTEN PLOT ROUTINE IS CALLED EACH TIME
POINTS FOR ONE CURVE ARE READY. SEE COMMas ACM 6 (1963)s 620-622

FORTRAN2 DEBYE HALL FOBS-FCAL FIT FOR TEMP FACsEXT PARAM LWA
FITS FOBS AND FCAL TO GIVE BEST SCALEsTEMPe FACTOR AND EXTINCTION
PARAMETERs CORRECTIONS ARE APPLIED TO DATA AND R IS CALCULATED

FTN 1410 DEBYE SCHAPIRO THERMAL/PR.AXES sRMS VIBe AMPL. LWA

FORTRAN4 DP DOMEs VACIAGO PRFR/PREPARs OF FOURIER AMPLITUDES LNA
THE PROGRAM PREPARES FOURIER (OR DIFFERENCE FOURIER) AMPLITUDES FROM THE
OUTPUT OF SF PROGRAM (FAST)es CAN ALSO BE USED TO PREPARE PATTERSON
AMPLITUDESe AVAILABLE AT PRESENT IN A TEMPORARY VERSION FOR SPACEGRQUPS
192910912514515919929+47453961962s BUT DEVISED FOR ALL TRICLINIC»
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476

120
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344
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7534

7030

395

7025
411

7543

506

7541

396

30486

3045

471
470
532

MONOCLINIC AND ORTHORHOMBIC SPACEGROUPSs TESTED ON 16K T040.

FTN 1410 DP SCHAPIRO DP1sDP2/CALC.OF 10BS AND STDsDEVEI1OBS LWA
CARD INPUT OF XRD-5 DATA+CARD OUTPUT FOR PROGRAMS AB32 OR RECLP

FORTRAN DP TROTTER DATAPR/GONIOSTAT SETTINGSs DATA PREP LWA
PROGRAM GENERATES INDICES HKL AND COMPUTES SETTINGS FOR GeEe GONIOSTAT.
APPLIES LP FACTORS FOR EQUI-INCLINATION WEISSENBERG FILMSs INTERPOLATES
ON UP TO 8 SCATTERING CURVES. IBM 7040 32K

FORTRANZ DP WRIGHT » CHAND s SHO* /DATAPR/SCL+TF s FCOEF»UNTRY FsPATCOEF LPA
DOES WILSON PLQOT (BY LEAST SQUARES) TO GIVE OVERALL ISOTROPIC TF AND
PRELIM SCL FACTORs GIVES PATTERSON COEFS MODIFIED BY ANY DESIRED SHAPE
FUNCTION AND WITH ORIGIN PEAK REMOVED. THEN RECALCULATES SCL FACTOR BY
CONSIDERATION OF PAT ORIGINe PUNCHES F {ABS SCL) FOR BUSING (PGM 360)
AND PREWETT (PGM 364) LS PGMSe. ALSO PUNCHES UNITARY SF CARDSe COMPILED
ON 32K 7090s SHOULD RUN ON 8K MACHINE.

FORTRAN EL TOURNARIE 304C/ELECTRON DYNAMICAL DIFFRACTION MP A

FORTRAN FR TROTTER FOURIE/3-D FOURIER PROGRAM LWA
ANY SPACE GROUPe 1/120 THS OR MULTIPLES OF CELL ERGESs. 16 X 31 X 31
POINTS IN ONE PASS. IBM 7040 32K

FORTRAN FR2 KAY IT AWB{CAL)»FOBS«OT FR/DIF. NPA
CALCULATES ELa. DENSITY OR DIFFERENCE MAP USING SINe TABLE
CHECKED ON 8000 WORD 704

FORTRNé3 FR 2y 3 HEATONsMUELLER B114/GENL»BLs120 GRID (MIFRI) LWA
FORTRAN MODIFICATION OF MIFRI(PGM118) 64K REQUIREDe GENERALLY SIMILAR
BUT MANY INPUT INSTRUCTIONS PERFORMED AUTOMATICALLY BY SUPPLYING
INTL TABLES SPACE GROUP NUMBER{1-74). INPUT ALSO IN FORM OF ACTUAL
DIFFRACTICN COORDINATES. STRAIGHT OR DIFFERENCE FOURIER WITH VARIABLE
FORMAT QUTPUT SHEETS FCOR CONTOURINGe 32K VERSION AVAILABLE AS Bl49.

FORTRAN4 FR 3 BL DOME»sVACIAGO FOUR/GENERAL 3-D FOURIERs GRID N/100 LNA
BEEVERS=LIPSON PRINCIPLEs SINs COS VALUES BY TABLE LCOK=UPe INPUT TAPE
FROM PRFRe THE SORTING ORDER OF DATA ON THE INPUT TAPE DETERMINES ON
WHICH AXIS THE SECTIONS ARE CUT. THE QUTRPUT SHEETS PERMIT DIRECT
CONTOURINGe TESTED ON 16K 7040

FORTRAN FT BUJOSA LPA
THIS PROGRAM COMPUTES THE DIFFERENCE FOURIER TRANSFORM (DFT) OF MOLEZCULES
IT HAS BEEN PROGRAMED FOR TRICLINIC CRYSTALS AND STRUCTURE FACTORS MAY BE
EVALUATED AS WELLe THIS PROGRAM HAS BEEN WRITTEN FOR IBM 1620 DP SYSTEM
PROGRAM STORAGE!' 12296+ WORK STORAGE!' 2980

FORTRAN FTy DFT ASHWORTHsCANUT FT AND DIFFUSE SCATTERING DFTy TDS1/K LPA
GENERATES FRACTIONAL HKL AND CALCULATES MOLECULAR FTs DIFFERENCE FT AND
THE STRUCTURE DEPENDENT PART OF THE THERMAL WAVES DIFFUSE SCATTERING.
FORTRAN Il ON THE IBM 1620y 40K WITH A 1311 DISKe FORTRAN IV ON THE IBM
704Cy 32K WITH 8 TAPES

FORTRAN FT2 ID TOURNARIE 307C/FOURIER TRANSFORM WHITH PICTURE MWA

FORT2FAP GENERAL STEWART*HIGH X=RAY~63/SYSTEM FOR IBM 709-7094~(DC) LWA
SEE ALSO UNDER X-RAY=63 ENTRY IN LIST FOR MORE DETAIL

FORTRAN HYDR GEN COL+=SPeGIG*IAN HYDROGEN COORDINATEZS GENERATION LNA

FORTRAN ID BAUR BOND LENGTHS AND ANGLES LWA

GIVEN THE ATOMIC COORDS AND EQUIVALENT POSITIONS IT SEARCHES FOR ALL THE
INTERATOMIC BOND LENGHTS AND ANGLES WITHIN SPECIFIED LIMITS. 7090

FORTRAN ID COLSESPGIG*#IAN ID AND ANGLES IN TRICLINIC CELL LNA
ALSO INTERMOLECULAR DISTANCES LESS THAN A FIXtD DISTANCEs1620 20K
FORTRAN4 1D»E HARRIS»DeR s DAESD /7044 LPA

INTERATCMIC DISTANCES AND ANGLES WITH THEIR EST STANDARD DEVe DISTANCES
BETWEEN ASYMMETRIC UNIT AND ALL EQUIVALENT POSITIONS IN UNIT CELL AND 26
NEAREST NEIGHBOR CilLLS ARE GIVEN. OPTIONAL QUTPUT OF CART COORD (ANG) .
FORTRANZ ID OCONNOR DISTSsANGLES BETWEEN SPECIFIED POSNS LWA
CALCULATES DISTS AND ANGLES BETWEEN SPECIFIED ATOMS ONLYs GIVEN THE
FRACTIONAL COORDINATES
FORTRANZ ID RAE BOND DISTANCE SEARCH LWA
ALL INTERATOMIC DISTANCES LESS THAN A GIVEN MAXIMUM ARE CALCULATED
FROM THE COORDINATES IN THE ASYMM. UNIT AND EXPRESSIOGNS FOR THE
EQUIVTe POSNSe

FTN 1410 1D SCHAPIRO BONDS/DISTe AND AMNGLES FOR SELe ATOMS LWA
FTN 1410 ID SCHAPIRO VSET/ INTRASINTER-MOLECs VECTSAND DST LWA
FORTRANZ 1D SHOEMAKERs De DISTAN/DISTANCES s ANGLESsDIHEDRAL ANGe LPA

CALCULATES TINTERATOMIC DISTANCESs BOND ANGLESs AND DIHEDRAL ANGLES
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GIVES ALL PARAMETERS NEEDED FOR CRYSTAL MODEL CONSTRUCTION. ALL SPACE
GROUPS AVAILABLEs SPECIFIED BY SYMMETRY CARDSs ONE FOR EACH GENERATOR.
ALL NECESSARY INSTRUCTIONS ON COMMENT CARDS (NO SEPARATE WRITE=UP),
TESTED ON IBM 7090

FORTRAN ID TROTTER CRRES/LENGTHSs ANGLES» MEAN PLANES ETCLWA
COMPUTES BOND LENGTHS» VALENCY ANGLESs MEAN PLANESs INTERMOLECULAR
DISTANCES. IBM 7040 32K

FORTRAN LC BIBIANs TOURNARIE/341A/0PTIMAL SPACING MPA

FORTRANZ LC P PI HECKEL POWD SOLN-CUBIC=MULTIPHASE PATTERN LPA
MULTIPHASE POWD PATT DATA FITTED TO CUBIC HKL SEQ (BCCsFCCySCrDC)e
PGM HANDLES EXTRA LINESs ABSENT LINESs IDENTIFIES LATTICE(S)s CALC LC»
EXTRAPOLATES LC TO COS SG@ THETA EQUALS ZEROs PRINTS D SPACINGs LC»
LATTICE TYPE(S)s EXTR LC

FORTRAN LC MUELLER#HEATON B106/CUBIC THROUGH TRICLINIC LWA
PROGRAM PERMITS THE DETERMINATION OF LATTICE CONSTANTS INCLUDING EDGES
AND ANGLES FOR ALL CRYSTAL SYSTEMS USING LEAST SQUARES. PROVISION MADE
FOR USING AS MANY AS THREE SEPARATE CORRECTION TERMS FOR ECCENTRICITYS
ABSCRPTIONs ETCe-~HOWEVERs UNEs TWOs THREE OR NONE AT ALL MAY BE USEDe
NO REITERATION IS5 NECESSARY.

FTN 1410 LC SCHAPIRO LSLAT/LS FIT OF WTED TWO THETA VALUES LWA
COVeMAToFOR RECs EL AND STDeDEVe CELL VOL
FORTRANZ2 LC WILLIAMSsDaEs LCR2/LATTICE CONSTANT REFINEMENT LWA

LEAST SQUARES TREATMENT OF FILM OR COUNTER DATAs ANY CRYSTAL SYMMETRY.
ECCENTRICITYs ABSORPTIONs AND CALIBRATION ERRORS ARE CONSIDERED.

FORTRAN LP BAUR PREC ANY LEVEL LWA
ANY SYMMETRYs ANY ORIENTATION OF CRYSTAL WITH RESPECT TO CAMERAe 7090

FORTRAN LP GIGLIO GENERALS$FIVE KINDS OF ATOMSsPHILLIPS LNA
INDICES TRANSFORMATION»ATOMIC SCATTERING FACTORSs1620 20KsNO S FEATURES

FTN 1410 LP SCHAPIRO RECLP/ LP FOR XRD=5 LWA
CARD INPUT FROM DP2 OR ABS2s»CARD OUTPUT FOR STATl=4

FORTRANZ2 LPPREC HALL LP CORRECTIONS FOR PRECESSION METHOD LWA

GENERATES HKL AND LP FACTORS OR GIVES F AND FSQUARED FOR INPUT OF
HKL AND INTENSITIES

FORTRAN2 LS3 P FM HAMILTON POWLS/GENERAL LS»OVERLAPPING P DATA LWA
REFINES ARBITRARY FUNCTIONS OF SF FOR POWDER DATA» Ee Gss SUM OF
INTENSITIES OF TWO OR MORE REFLECTIONSe NON~DIAGONAL WEIGHT MATRIX
CAN BE USEDe USER MUST SUPPLY SUBROUTINE FOR DEFINITION OF OBSERVATIONS
IN TERMS OF FARAMETERSe AVAILABLE DIMENSIONED FOR 50 OBSERVATIONS AND 20
REFINED PARAMETERSe ALSO AVAILABLE FOR 200 OBSERVATIONS AND 72 PARAMETER
ALTHOUGH THE LATTER VERSION USES DIAGONAL WEIGHTS ONLYe TESTED ON 7094

FORTRAN LS AT CARPENTER G BXLS/GENL SF AND LSs BLOCK DIAGs LWA
FLEXIBLE BUT SMALL SF AND LSe¢ ADJUSTS COORDSes 150« OR ANISOs TEMPS
PARAMETERSs ATOM SCALE FACTORSs AND OVERALL SCALE FACTOR. 10 X 10 BLOCK
DIAGe MATRIXe MAXs 24 INDEP, ATOMSs 36 EQUIV. POSITIONS
COMPILED AND USED ON 5K 7070

FORTRAN LS AT DM TROTTER LS 3QR/SFLS PROGRAM LWA
STRUCTURE FACTOR LEAST SQUARESs UP TO ORTHORHOMBIC (EXTENDABLE TO HIGHER
SYMMETRIES)e UP TO 60 ATOMSs 30 ANISOTROPICe REFINES POSITIONAL AND
THERMAL PARAMETERSs AND SCALE FACTORs STANDARD DEVIATIONSs NEW BOND
LENGTHS COMPUTEDs IBM 704032K

FORTRAN LS5 AT FM LEVYSsELLISON* BMFLS/FTN LSsBIG MATRIXeSFsFMsAT9DSPN LPA
MODIFICATION OF XFLSs ACCESSION NOs  389¢ PROGRAM IS SEGMENTED TO ALLOW
FOR LARGER MATRIXs AS COMPILED ON 1604A (32K)»s MATRIX OF ORDER 243 CAN BE
USEDes OTHER PROVISICONS SAME AS XFLSs

FORTRAN LS AT FM LEVYSELLISON* XFLS/FTN LSe SFy FMs ATs DISPERSN LPA
MODIFICATION OF ORFLS» ACCESSION NOe« 360s PROVISION FOR ANOMALOUS
SCATTERINGs UNLIMITED NOe« OF OBSERVATIONSs INFORMATION TRANSFER TO XFOUR
(AC 391)» ORFFE(AC 363)s ANALYZE(AC 392)s EDIT(AC 393)e CONDENSED
OUTPUT AND SEARCH OF CORRELATION MATRIX AVAILABLEs TESTED ON 1604A.
ACCOMODATES ORDER 187 MATRIX WITH 32K MEMORYs

FORTRAN4 LS DM A ALBAsDOME*VAC MNQA/ANY SPACEGROUPs AT LNA
THE SAME AS MNQC FOR ACENTRIC STRUCTURESe TESTED ON 16K 7040s PARAMETERS
OF ABQUT 70 ANISOTROPICs 200 ISOTROPIC ATOMS CAN BE REFINED (WITH 16K).

FORTRAN4 LS DM C ALBA,DOME*VAC MNQC/ANY SPACEGROUPs AT LNA
BLOCK-DIAGONAL LEAST SQUARES FOR CENTRIC STRUCTURESe ISOTROPIC OR
ANISOTROPIC TEMPERATURE FACTORS CAN BE TREATED. BLOCKS 4X4 OR 9X9 PLUS
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ONE BLOCK 2X2Z FOR SCALE AND OVERALL Be EVERYTHING IS STORED IN HIGH=SPEED
MEMORYs. TESTED ON 16K 7040es PARAMETERS OF ABOUT 85 ANISOTRCPICs 250
ISOTROPIC ATOMS CAN BE REFINED (WITH 16K)s

7528 FORTRAN4 LS FM ALEA s DOME#VAC MNQF/ANY SPACEGROUP»s AT LNA
FULL MATRIX LEAST SQUARESe ISOTROPIC OR ANISOTROPIC TEMPERATURE FACTORS
CAN BE TREATEDs EVERYTHING IS STORED IN HIGH-SPEED MEMORYe TESTED ON
16K 7040« REFINES UP TO ABOUT 110 PARAMETERS (WITH 16K)ae

7542 FORTRAN LS PLANE DAMIANIZGIGLIG* SCHOMAKER ET ALe METHODs1620 20K LNA

469 FTN 1410 LSSF SCHAPIRO LSSF/ATs ICASDISPERSNSFM OR BLOCK DM LWA
VARIABLE SIZE DIAGeBLOCKS. CAN INCLUDE OVERAL SCALE IN EA BLOCKsCHANGE SF
BETWEEN BLOCKSe SYMMETRY INTERMAL FOR ANY POSN IN ANY SPACE GROUP
CALCsPARSCCVeMATe AND STDeDEVe SUMS WTED ID AND ANGLESS SF SUB-PROGRAM

7022 FORTRAN N TOURNARIE 3038/POWDER DIAGRAM EXPLOITATION MWA

345 FORTRAN NsDPs2 KAY NPD AND SPECTReIT FOR 100PART TABLE NPA
CHECKED ON 8000 WORD 704

385 FORTRANZ N SF MAG KAYsCROMER MAGNETIC STRUCTURE FACTOR LWA
CALCULATES MAGNETIC STRUCTURE FACTORS FROM SPIN VECTORS AND ATOMIC
POSITIONS FOR EACH ATOMa

5061 FORTRANZ PATSUP ONKEN QCOMPA/MOD OF SF FOR SHIFT PAT OR SUM LWA
QCOMPA MODIFIES SFe THE OUTPUT CAN BE PROCESSED BY ERFRZ2«THE COEFFICIENTS
ARE USED TO COMPUTE SHIFTED WEIGHTED PATss SHARPEND PATss SUM AND RELATED
FUNCTIONS USING UP TO 100 VECTORS AND SPACE GROUP SYMMETRY.

452 FORTRAN PATSUP SIMPSON,L IPS* HASUP Lwe
USES ERFRZ BINARY OUTPUT AS INPUT. STORES ENTIRE PATTERSON MAPe COMPUTES
MINIMUM FUNCTION FOR UP TO 20 VECTORS

482 FORTRAN PRI GOEBELsWILSON INDEX CUBIC POWDER PATTERNS LWA
INDEXES POWDER PATTERNS ON CUBIC BASISs USES MODIFIED LEAST SQUARES TO
CALCULATE MILLER INDICESs LATTICE CONSTANTSs STANDARD DEVIATIONSs ERROR
TERM AND FORMULA UNITS PER UNIT CELLe TESTED ON 7090e USED 5K STORAGE
LOCATIONS.

483 FORTRAN PI GOEBEL yWILSON INDEX HEX AND TETRAG POWD PATTERNS LWA
INDEXES POWDER PATTERNS ON HEXAGONAL AND TETRAGONAL BASISe USES MODIFIED
LEAST SQUARES TO CALCULATE MILLER INDICESs LATTICE CONSTANTSs STANDARD
DEVIATIONSs ERROR TERM AND FORMULA UNITS PER UNIT CELLe TESTED ON 7090
USES 5K STORAGE LOCATIONS.

484 FORTRAN PRI GOEBEL sWILSON INDEX ORTHORHOMBIC POWDER PATTERNS LWA
INDEXES POWDER PATTERNS ON ORTHORHOMBIC BASISe USES MODIFIED LEAST SGUARE
METHOD TO CALCULATE MILLER INDICES, LATTICE CONSTANTS»s STANDARD DEVIATION
ERROR TERM AND FORMULA UNITS PER UNIT CELLe TESTED ON 7090e USES 5K
STORAGE LOCATIONS

481 FORTRAN PI GOEBEL »WIL SON INDEX ORTHO MEX TETRAG CUBE POWD PAT NNA
INDEXES POWDER PATTERNS ON CUBICs HEXAGONALs TETRAGONALs AND ORTHORHOMBIC
BASISs USES MODIFIED LEAST SQUARES TO CALCULATE MILLER INDICESs LATTICE
CONSTANTSs STANDARD DEVIATIONSs ERROR TERM AND FORMULA UNITS PER UNIT
CELLe TESTED ON 7090s USES BK STORAGE LOCATIONS.

7032 FORTRAN4 PI JAMARD CTHO/CUBe TETRAGeHEX e« ORTHOs POWDe INDXe LWS
CTHO MEANS CUBICs TETRAGONALs HEXAGONALy AND ORTHORHOMBIC, IN WHICH
SYSTEMS THE PROGRAM INDEXES POWDER DIAGRAMs GIVEN EXPERIMENTAL U/D#%2 AND
MAXIMUM EXPERIMENTAL ERROR IN SAMEs PROGRAM CAN REJECT SOME IMPURITY
LINESs TESTED ON 1107 UNIVAC

535 FORTRANZ PI LS LC SHOEMAKERsCeBe LSCELP/INDEXES PsREFINES LC 7094 LPA
FOR ALL CRYSTAL SYSTEMSHINPUT 1/D OR THETA OBS AND
1/D CALC IN ORDER OF INCREASING 1/D

3047 FORTRAN2 PLC LAWN LS FIT FOR CUBIC CELL PARAMETER LWA
CALCULATES CELL DIMENSIONS FROM POWDER LINE POSNS+USING WEIGHTED
LEAST SQUARES MODIFIED FOR NELSON~RILEY EXTRAPOLATION

7024 FORTRAN PROF TCURNARIE 306H/SIZE DISTRIBUTION WHITHOUT TeFe MPA

5074 FORTRAN PROJECTN BIEDL9sSHOEMAKER DISTAN=PRO
DISTAN-PRJCTN COMPUTES THE ORTHOGRAPHIC PROJECTIGN ON ANY PLANE (HKL)
OF AN ATOMIC STRUCTUREe IN ADDITION INTERATOMIC DISTANCESs BOND ANGLES»
AND DIHEDRAL ANGLES ARE COMPUTEDe (THE DISTANCE=~-ANGLE PROGRAM ¥DISTAN#*
WAS WRITTEN BY Ds Ps SHOEMAKER)

5060FORTRAN S GASSMANN ADIMCONVOLUTION FOR BIG STRUCTURES LWA

CONVOLUTION ACCORDING TO SAYRES EQUATION (AC5+52+Pe60)e DEVISED MAINLY
FOR PHASEDETERMINATICN IN PROTEINSTRUCTURES (AC15+629Pel3) WITH MORE
THAN 1000 ATOMS AND UP TO 25000 UNIQUE REFLECTIONS (IBM T090)e ALL REFLEC
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TIONS ARE IN CORE STORAGE FOR MAXIMUM SPEED. PROGRAM WORKS IN ALL SPACE
GROUPS. CALCULATIONS ON MYOGLOBIN HAVE BEEN PERFORMEDe
7028 FORTRAN S TOURNARIE 3120/X=RAY DYNAMIC IN BENDED CRYSTAL MPA
7533 FORTRAN4 SCL TF DOME» VACTAGO WILS/WILSON PLOT LNA
THE PROGRAM PREPARES AND PRINTS OUT A WILSON PLOT FOR THE DETERMINATION
OF THE SCALE FACTOR AND THE OVERALL Bs
7537 FORTRAN SCL TF GIGLIO OBS INTENSITIES ON ABS SCALEsWILSON LNA
7532 FORTRAN& SF AT ALBADOMEX*VAC FAST/ANY SPACEGROUPs UP TO 200 ATOMS LNA
GENERAL STRUCTURE FACTORSe ISOTROPIC OR ANISOTROPIC TEMPERATURE FACTORS
CAN BE TREATED. CONTRIBUTIUONS TO SF FROM NEW ATOMS CAN BE ADDED (OR
SUBTRACTED}! TO THOSE OF THE OTHER ATOMS. TESTED ON 16K 7040e THE PROGRAM
ALSO CALCULATES SCALE FACTOR AND R
398 FORTRAN& SFLS HARRISsDeR e BDLSQ/ATsDISPERSN»BDM»ICA» 7044 LPA
SUBSTANTIAL REVISION OF SPARKS-TRUEBLOOD=CKAYA BLOCK DIAGONAL LS FOR
IBSYS WITH MAP PACKING ROUTINE. MAX 18X18 MATRIX FOR TWO ATOMSs UP TO 6
COORD AND UP TO 12 TF PARAMETERS PER MATRIXe. 18X18 MATRIX FOR SCL AND
FIRST 17 ISO TFe ALL SPACE GROUPSs 100 ATOMSs 2000 PLANES IN COREs
7021 FORTRAN 2S5PC N BIBIANs TOURNARIE/323B/3 AXE SPECTROMETER SETTING MWA
SETTING DETERMINATION OF A THREE AXIS SPECTROMETER BY SIMULTANEOUS STEPS
SCANNING OF SEVERAL VARIABLES IN NEUTRON INELASTIC DIFFUSION o THE SIX
ANGLES ARE PUNCHED ON CARDS TO BE USED DIRECTLY BY THE COMMAND UNIT
314 FORTRANZ SPC LP SHOEMAKER MIXG2/GEN HKLsSPECTROGON STGSsLPsETC LPA
EXECUTIVE PROGRAM AND PACKAGE OF SUBROUTINESs SUBROUTINE INDEX
GENERATES NEW HKL AND CARTESIAN COORDS OF RL POINT EACH TIME CALLED.
GENERATES INDICES ASYMMETRIC UNIT ANY LATTICE ANY LAUE GROUP. INPUT
IS CELL CONSTANTS TRICLINIC GR OTHER. PGM CALCULATES SETTINGS PHI CHI
PSI FOR GE XRD5 SINGLE CRYSTAL ORIENTER (GCONIOSTAT) OR MAY BE ADAPTED
TO SETTINGS IN WEISSENBERG OR OTHER GEOMETRYe OPTIONALLY CALCULATES
LP OR OTHER NEEDED DATA. COMPILED ON 32K 709s SHOULD RUN ON B8Ke
GENERALIZATION OF PGM 119,
522 FORTRAN2 SPC KING M V DEA2/GONIO STGS FOR CUBIC XTLS LWA
PROGRAM COMPUTES SETTINGS CHIs» PHIs 2 THETA ON DIFFRACTOMETER EQUIPPED
WITH GONIOSTAT FOR LAUE-INDEPENDENT REFLECTIONS OF A CUBIC CRYSTAL WITH
GIVEN LATTICE PARAMETER AND WAVE LENGTH, HAVING ANY GIVEN Re Le VECTOR IN
VERTICAL (CHI = 90) POSITION. AVAILABLE IN FORTRAN II AND IN BINARY FOR

IBM 7094
464 FTN 1410 SPC SCHAPIRO SCOL/PHIsCHISTWO THETAS FOR XRD=5 LWA
DATA GENERATED IN LINES WITHIN PLANES ALL OF WHICH INTERSECT IN ONE LINE
520 FORTRANZ SPC LS HAMILTON MODE1/GONIOSTAT SETTING AND LS. LWA

CALCULATES GONIOSTAT ANGLES AND PERFORMS LEAST SQUARES ON OBSRVED
ANGLES TO REFINE CELL CONSTANTS, ORIENTATION MATRIXs AND SCALE
ZERQES FOR FOUR CIRCLESs PHIsCHIs AND TWO THETA CALCULATED FOR FIXED
VALUE OF OMEGA WHICH NEED NOT BE ZEROe TESTED ON IBM7094s

7531 FORTRAN4 SPEC ALBA»DOME#*VAC PESI/WEIGHTS FOR LS REFINEMENT LNA
THE PROGRAM ASSIGNS WEIGHTS FOR LEAST SQUARES REFINEMENTs AND PREPARES
INPUT TAPE FOR MNGFs MNQCs MNQAe SEVERAL WEIGHTING SCHEMES AVAILABLE.
TESTED ON 16K 7040

505 FORTRAN SPEC BAUR MADELUNG CONSTANTS LNA

EWALD METHODs ANY SYMMETRYs REPULSIVE AND VAN DER WAALS ENERGY({INVERSE
POWER)« CONTAINS SET OF SOLID ANALYTIC GEOMETRY SUBRCUTINES FOR SYSTEMA
TIC VARTATION OF ATOMIC POSITIONSe

5059FORTRAN ReHUBER 3DIMe CONVOLUTION MOLECULE METHOD LWA
THE PROGRAMM USES THE CONVOLUTION MOLECULE METHOD (We HQOPPE AeCs 10(1957)
750+ ReHUBER AeCs (1965) IN THE PRESS )TO DETERMINE THE ROTATIONAL AND
TRANSLATIONAL PARAMETERS OF A KNOWN PART OF A MOLECULEs THE PRGRAMM
CONSISTS OF 3 PARTS 1.COMPUTATION OF THE STRUCTUREFACTORS OF THE
CONVOLUTION MOLECULE 2+ FOURIERSYNTHESIS 34SEARCH FOR THE CORRECT
MOLECULE PARAMETERS. WITH THE USE OF DATACARDS AND SUBROUTINES THE
PROGRAMM WORKS WITH ALL SPACEGROUPS IN THE TRICLINICs MONOCLINIC
AND ORTHOROMBIC SYSTEMS)

7029 FORTRAN SPEC TOURNARIE 344E/MEAN MOLECULAR PLANE MPA

500 FORTRANZ2 SPEC WILLIAMSsDWEs PACK2 /MOLECULAR PACKING ANALYSIS LWA

CALCULATES AND MINIMIZES PACKING ENERGY AS FUNCTION OF MOLECULAR
ORIENTATIONs INTERNAL MOLECULAR ROTATIONs AND LATTICE CONSTANTS BY
STEEPEST DESCENT METHODe ANY SPACE GROUPs CHECKED ON 20K IBM T0T4e

7540 FORTRAN STAT DAMIANI »GIGLIO* DET SYM CENT»RAMACHANDRANSRINIVASAN LNA
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7539

7538

468

496

7031

533

3042

FORTRAN STAT DAMIANT »GIGLIO* DET SYM CENTsHOWELLSsPHILLIPSsROGERS LNA
FORTRAN STAT DAMIANI sGIGLIO* DETECTION SYMMETRY CENTREsWILSON LNA
FTN 1410 STAT SCHAPIRO STAT1+29394/ LWA
CALCs SCL AND DEBYEsCeDaFesMEANs AND VARe OF E##2 FOR SUITABLE SUBSETS
OF DATA. CALCe EsE*¥¥2,UsAND PLOT VS HKL
FORTRAN STAT YAKEL sHaL o ORSTATsORNL~-TM~T750/WILSON+HPR TESTS LWA
WILSON AVERAGING AND/OR STATISTICAL(HPR) TESTS FOR UP TO 3000 REFLECTIONS
FORTRAN PROGRAM COMPILED AND TESTED ON IBM 7090 AND CDC 1604. AVAILABLE
IN FORTRAN OR BINARY DECKSe 1604 TIME IS APPROX 5 SEC/REFLa
FORTRAN4 THETA JAMARD BRAGG /GENERATOR FOR HKLsTHETAsDsETCs LWS
GIVEN UNIT CELL (ANY SYSTEM) AND WAVELENGTHs GENERATES HKLs THETAs D»
Q(HKL) = U/D*%2s IN ORDER OF INCREASING THETAe TAKES INTO ACCOUNT
EXTINCTION RULESs TESTED ON 1107 UNIVAC,
FORTRANZ TF SRIVASTAVAsSHO* VIBELL/ ANISO TF LPA
INVERTS AND DIAGONALIZES THERMAL MATRIX GIVING PRINCIPAL DIRECTIONS
AND VIBRATIONAL AMPLITUDESes ALL NECESSARY INSTRUCTIONS ON COMMENT CARDS
{NO SEPARATE WRITE=UP).
TESTED ON IBM 7090.
FORTRAN2 THETA HALL CRYSTAL~COUNTER ORIENTOR LWA

HKLs TWO THETAs PHIs SIN THETA AND SIN TWC THETA ARE GENERATED FROM
THE CELL DIMENSIONS

PROGRAMS LISTED UNDER ACTUAL MACHINE DESIGNATIONS

3053

3052
3049
3070

3071

3075

3067

3073

3059
3074

3058
3077

3051
3066
3063
3072

3056

ATLAS 2CDIR DARLOW J V LPA
USES STRUCTURE INVARIANTS METHOD WITH PROBABSILITIES TO OBTAIN FROM LIST
OF TRIPLE PRODUCTS POSSIBLE SETS OF SIGNSy EACH WITH A NUMBER GIVING THE
ORDER OF PROBABILITY.

ATLAS CONTOUR DOLLIMORE INCLUDED IN FR ABOVE LWA

ATLAS FR DOLLIMORE SPACEGROUPS 1-74 NOT 43 OR 70 LWA

ATLAS DP DIAs DREW FIFI/ DATA RECUDe WEISSENBERG
PART OF SYSTEM ATSYS (Qs Va)

STORES OUTPUT ON MAGNETIC TAPE.
ATLAS DP DOLs DREW PLIP/ DATA REDUCs PRECESSION

PART OF SYSTEM ATSYS (Qe Vi)
STORES OUTPUT ON MAGNETIC TAPE.
ATLAS DP DREW KIKI/STORES DATA MAG TAPE

+ PART OF SYSTEM ATSYS (QeVe)

STORES DATA ON MAG TAPE DIRECTLY FROM PLANES LIST ON 5-HOLE TAPE. WILL
ALSO OUTPUT DATA ON CARDS FOR BUSING-LEVY 7090 LS AND THE X=RAY 63 SYSTEM
ATLAS DP DREW MANIPULATION OF UP TO 3 DATA LISTS
ACCEPT UP TO THREE LPID DATA LIST
COMPARES COMMON REFLECTIONSs CORRELATES OR CALCULATES SCALES AND
APPLIES THEM
ATLAS DP DREW POLO/ SCALE ON DIFFERENT AXES
PART OF SYSTEM ATSYS (Qe Ve)
SCRUTINIZES AND SCALES DATA ON TWO OR MORE AXESs TO FORM COMPLETE PILANES
LIST« INCLUDES LS PROCEDURE FOR SCALINGs

ATLAS F DP MOORE s SHEFTER DP WITH INTERLAYER SCALING NNN
ATLAS FR - HARDs DREW PEPE/ FOURIER

PART OF SYSTEM ATSYS (Qs V)

UP TO MONOCLINIC AND MANY ORTHORHOMBICs THE REST EASIOY ADDEDe
ATLAS F FR SF C MOORE 3D FOURIER WITH CENTRIC SF CALC NNN
ATLAS 1D DIAs DREW ELSI/ DISTANCE AND ANGLE PGM

PART OF SYSTEM ATSYS (QeVe)

CALCULATES BOND DISTANCES AND ANGLESs ALSO STANDARD DEVIATIONSS
ATLAS 1D DOLLIMORE INCLUDES BOND ANGLES LWA
ATLAS ID E DREW DISTsANGLSsS+D OF BOTHsANY SYMsTRANS LWA
ATLAS F ID JMS»SHFTERYMORE LS PLANE INCLUDED NNN
ATLAS LC DIAMAND LSCD/ LS FIT POWD OR SeCe DATA

PART OF SYSTEM ATSYS (Qe Va)

CALCULATES LEAST SQUARES FIT ON POWDER OR SINGLE CRYSTAL DATA TO GIVE

ACCURATE CELL DIMENSIONSes APPLICABLE TO ALL CRYSTAL CLASSES.
FORTRAN LS E FARRAR FOR1/ HEX TET COHN LS ERROR TEST LPA

USES DIFFRACTOMETERs FILM DATA. CALCULATES LS USING COHEN LS METHOD WITH
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3087
3064
3076

3061
3078

3055

3050
3054

3065
3060
4014

3079
3062
3069

517
7018

7016

7017

7015

5016

5017

7013

5019

5023

WEIGHTING FACTORs PERFORMS ERROR TEST ON EACH LINEs REJECTS ON
INSTRUCTIONe REPEATS LS ANALYSISe UP TO 50 DIFFRACTION LINES SUITABLE
FOR HEX OR TETsa COMPILED ON 1620 60K AUTC=DIVIDE.

ATLAS F LS LC BRACHER FORTRAN INPUT HKL AND THETA LDA
ATLAS LS LC DIAMAND HKL PLUS FUNCTION OF THETA LWA
ATLAS LS SF DIAs DREW BABA/ BLOCK DIAG LS

PART OF SYSTEM ATSYS (Qe Ve)
SIMILAR TO ROLLETT MERCURY PROGRAMs BLOCK DIAGes MIXED ISOTROPIC AND
ANISOTROPIC REFINEMENT.

ATLAS F  PATSUP MOORE BUERGER MINIMUM FUNCTION NNN

ATLAS PLANE SPARKSs HUNT DIDO/ LS PLANE THRU GROUP OF ATOMS
PART OF SYSTEM ATSYS (QeVe)

CALCULATES WEIGHTED LEAST~SQUARES PLANE THRU GROUP OF ATOMSe.

ATLAS ROTN FN HARDING ROTATION FUNCTION MPA
ROSSMANNS FUNCTIONs ROTATES WEIGHTED RECIPROCAL LATTICE ON SELFs OR ON
THAT OF SECOND CRYSTALs AND EVALUATES COINCIDENCEs AUTOCODE.

ATLAS SF DOLL IMORE MAY SUBDIVIDE POSITIONS LIST LWA
ATLAS SF + FR HARDING FOURIER 748/WITH STRUCTURE FACTORS MPA
3D FReBL SUMMATIONs ANY MONOCLINIC SPACE GROUP, ORTHORHOMBIC ON REQUZSTe
MAY BE PRECEDED IN SAME RUN BY MODIFICATION OF F OR BY SF CALCULATION AND

SELECTION OR WEIGHTING OF F0O « AGREEMENT ANALYSIS GIVENe LANGUAGE EMA.

ATLAS SFLS DM DIAMAND MIXED REFINEMENT
ATLAS F SFLS DM UMSsSHFTERSMORE BLOCK DIAGONAL ) NNN
ATLAS 2SFRFRDF DARLOW J VsMAINsDARLOW S Fx*/ LWA

CALCS SFe SCALES WITH F OBS USING ALL OR OUTER ONLY REFLEXIONSs GIVES
R FOR ALL AND/OR OUTER TERMSe CALCS FR(0OBS) AND/OR FR{CALC) AND/OR DF
USING INNERs QUTERs OR ALL TERMS» ANY OR ALL OF 9 COMBINATIONS POSSIBLES
UNIQUE AREA ONLYe ANY DIVISION ALONG EACH AXISe ANY SECTION OF PROGRAM
MAY BE USED BY ITSELFe 2D ONLYs

ATLAS SPEC DIAMAND DIAN/ DIHEDRAL ANGLES
PART OF SYSTEM ATSYS (Qa V)
CALCULATES DIHEDRAL ANGLESs ETCe USEFUL FOR MODEL BUILDINGs

ATLAS F  STAT MOORE WILSON PLOT . NNN
ATLAS SYSTEM DREW ATSYS/ ATLAS CRYSTALLOGRAPHIC SYSTEM
SEE UNDER ATSYS (SYSTEMS)
B 5000 LS FM GALLAHER/KAY TRANSLATION COF GRFLS LPA
TRANSLATION QF PROG.360 TO EXTENDED ALGOL FCR B 5000 (32K)
BULL GET LP BASSI L AND LP CALCsSIN SQUARE THETA LWA
CALCes L AND LP FACTORS AND SINUS SQUARE THETA
BULL GET LS BASSI LSeDMeb64 PARAMETERS MAX LwA

LEAST SQUARES REFINEMENTs DMs 64 PARAMETERS MAXIMUMe NO TEMPERATURE
FACTOR.

BULL GET 5F LP BASSI SF OR INTENSITIESsLPs N OR XRAYS LWA
SF OR INTENSITIES CALCULATIONSs N OR X RAYSs L OR LP FOR POWDERS
ALMOST ALL SPACE GROUPSe 16 ATOMIC POSITIONS MAXs 4096 ATOMS PER UNIT
CELL MAXe LF PEPINSKY APPROX.

BULLGAET D LP LF LAB«CALCeCNRS DslP{WEISsPraelslF LWA
TRICLINICe CALCULATES 1/Ds Ls AND LP FACTORS (N OR X RAYS)
FOR POWDERSs WEISSENBERGseess CALCULATES LF LINEAR INTERPOLATION

BULLGAET DP EXT IITAKA EXTINCTION COR FOR STRONG REFLECTION LWA
CORRECT F FOR EXTINCTION ASSUMING DARWINS EQeI*#=I/1'GleWHERE I IS
I OBSe G IS FOUND FOR THE GIVEN STRONG REFLECTIONS AND CALCULATES I AND
F FOR THE PLANESs

BULLGAET OP TF I1TAKA WILSON PLOT FINDS SCL AND TF LWA
GIVES DATA FOR WILSON PLOTe TF AND SCL FAC. IS CALCULATED BY LS IF THE
WEIGHT FOR EACH ZONE IS ASSIGNED

BULLGAET FR 2 LABeCALCeCNRS FOURIER SYNTHESIS 2 DIMe LWA
FOURTER SYNTHESIS 2 DIMENSIONS, STEPS FROM 1/100
BULLGAET H 2THETA IITAKA LIST Hs2THETA ETC IN A GIVEN REGION LWA

LISTS HKLsMULTIPLICITYsSIN THETA BY LAMDASQ.s2THETA ETC FOR THE
PLANES WITHIN A GIVEN 2THETA MAX. HKL IS IN A DEFINITE ORDER EXCLesABSENT
REFLECTIONS«CALCULATION ONLY FOR ANY GIVEN ZONE OR A LAYER OR AN AXIS
IS POSSIBLES

BULLGAET ID ITTAKA ID BET GIVEN ATOMS ALSO BOND SEARCH LWA
ANY SYMWOPERATION INCLUDING LATTICE TRANSLATIONS»DEFINED FOR PARTICULAR
SPACE GROUP IS APPLIED FOR ANY ATOM (IN ASYM UNIT)e DISTANCES AND

25



5021

5020

5018

5015

5024

7014

5022

7012

7004

7011

7002

7001

70086

7007

7009

7008

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 1T

BULLGAET LC IITAKA FOR ALL XTL SYS BY LS INCL 3 SYST ER LWA
FINDS RECIPROCAL LATTICE CONST.(MAX & PARAMETERS) BY LS METHOD BASED ON
INDEXED 2THETA OBS BY POWDER OR SINGLE TAKEN B8Y ANY WAVELENGTH.
INDIVIDUAL WEIGHT FOR EACH OBS CAN BE PUTe SYSTEMATIC ERRORS UP TO 3
KINDS ARE INCLUDEDe HKLs 2THETA OBS AND CAL TABLE IS PRINTED

BULLGAET LC TRANS IITAKA TRANSFORM LC IN BOTH DIRECTIONS LWA
GIVES BOTH CELL VOLUMES AT THE SAME TIME.
BULLGAET LPsABS I1ITAKA WEIS PREC FOR ANY LAYERsXTL SETTING LWA

WEISes RETIGRAPHOSC AND PREC. PHOTO CAN BE TREATED FOR ANY METHOD QF
TAKING PHOTOsANY CRYSTAL SETTING (AXIS) AND FOR ANY LAYER LINEte
ABSORPTION CORRECTION BY INTERPOLATING THE STORED TABLE AND CAN BE
APPLIED FOR SPHERICAL AND CYLINDRICAL SPECIMENSs

BULLGAET LS 3 IITAKA TRIsMONCIGRTHCr»DMs ISOTFEACH ATOM LWA
REFINES FOR F S5QeALL DATA ARt STORED IN THE MACHINESUSES WEIGHTS BY
HUGHES SYSTEMs THE WEIGHT CAN BE MODIFIED BY A FACTOR GIVEN BY EACH INPUT
PLANE CARD. THE SHIFTS XYZB FOR EACH ATOM AND OVERALL SCALE FACTOR ARE
OBTAINED BY DIAGONAL APPRCXeTHEY ARE MULTIPLIED BY GIVEN DAMPING FACe
(XYZ AND B 5CL SEPARATELY)e AT THE END OF EACH CYCLE SHIFTSsEsSeleSy
R ETC ARE LISTEDe SPEED FOR TRle 0s5N+0e28J+1e5 SEC/PLANE«N ATOM J KINDe

BULLGAET PERPes D IITAKA FIND BEST PLANEsCALCs PERPENDICs D LWA
TRICLINIC CASEs 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 INUDICES OF THE PLANEe

BULLGAET SF 2 3 LABs CALCeCNRS SF DIRECT SUMMATION LA
SF BY DIRECT SUMMATIONs GIVEN COORDINATES OF EACH ATOMs HKL SET o
AND LFe 1000 ATOMSs MAX VALUE OF H (OR K OR L) 100

BULLGAET SF 3 FR2 1I1TAKA TRI MONO ORTH C FOLLOWED BY FR PROJ LWA
IS0« TF FOR EACH ATOM KINDe DATA FOR ANY FR OR DIF FR PROJs ARE STORED
DURING SF CALs 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 CONTOURINGe SF SPEED FOR TRIe Qs06N+0e52J0+3 SEC/
PLANEe N ATOM J ATOM KIND.

CAB 500 1D CNRS BELLEVUE IDsBOND ANGLESs TRICLINICs»ORTHORHOMBe LWA
INTERATOMIC DISTANCES AND BOND ANGLES FOR TRIPLETS OF ATOMS IN
TRICLINIC AND ORTHORHOMBIC SYSTEMS

CAB 300 LF 1/02 CNRS BELLEVUE CALC LFsl/D SQUARE ALL SYSTEMS LwA
CALCULATES 1/D SQUARE AND LF»s ALL SYSTEMSs HKL SET AND LF VALUES FOR
DISCRETE VALUES OF 1/D BEING GIVEN. LF BY LINEAR INTERPOLATION

CAB 500 LP CNRS BELLEVUE LP CALCHWEIS EQUI-INCLeHeALL SYSTEMS LWA
IN ALL SYSTEMSs GENERATES HKL LIMITED BY REFLECTION SPHERE. FOR EACH
HKLs GIVES 1/D SQUAREs AND LP FOR WEIS EQUI-INCLs

CAB 500 LS 2 CNRS BELLEVUE LS 2 FOR DIFFERENT PLANE GROUPSeDM LWA
ONE PGM OF LS REFINEMENT FOR EACH OF PLANE GROUPS P2s PGGs PMGs (MM
PMMs REFINES ATOMIC COORDINATESs ISQOTROPIC TF {THE SAME FOR ALL ATOMS)»
AND SCALE FACTOR. DMe MAX NUMBER OF ATOMS UNRELATED BY SYMMETRY 20. MAX
NUMBER OF REFLECTIONS 300+ 10 DIFFERENT ELEMENTS MAXa.

CAB 500 LS 3 CNRS BELLEVUE LS 3 FOR P212121 SPACE GROUP..DM LWA
LS REFINEMENT FOR P212121 SPACE GROUP» ON THE ATOMIC COORDINATES OF 20
INDEPENDENT ATOMS MAXe. 3200 REFLECTIONS MAXe LFS PROPORTIONAL TO A
UNIQUE LFe DM

CAB 500 sSCL 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 ATWCOORDs OF EACH ATe LWA
CALCULATES SF 2 FROM ATOMIC COORDINATES OF EACH ATOMs HKL AND CORRES-
PONDING LFS BEING GIVENe. 40 ATOMS MAX. (OR 80 IF CENTERED)s
4 DIFFERENT ELEMENTS MAXe.

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 AT.COORDe OF EACH ATe LWA
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7010

7005

7603

7526
7527
6008

6009

4023

4028

4049
4020

4025

4022

4029

4030

4024

5073
5007

5004
5005

5003

CALCULATES SF 3 FROM ATOMIC COORDINATES OF EACH ATOMs HKL AND CORRES-
PONDING LFS BEING GIVEN, 100 ATOMS MAX. (OR 200 IF CENTERED)
4 DIFFERENT ELEMENTS MAX,

CAB 500 SF 3 C CNRS BELLEVUE SF 3C WITH INDIVIDUAL ISOTROPIC TF LWA
CALCULATES SF 3 FOR CENTERED CELLs ISOTROPIC TEMPERATURE FACTOR
FOR EACH ATOMs IF NEEDEDs HKL SETs 1/D SQUAREs AND LFS ARE GIVEN FROM
ANOTHER PROGRAMs

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

CAB 500 SPEC CNR3 BELLEVUE NORMALIZES INTENSITIES FROM N FILMS LWA
PUTS ON THE SAME SCALE INTENSITIES FROM N FILMSe 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

cEpP SF C 2 GUERRT s 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 GIFFERENCE FR AND BOUNDED PROJECTIONS PUSSIBLE.

DASK K2 ' SF MONDRUP DASK 330/GENL SF LWA
SF PGMy ANISOTROPIC TFs USES TRICLINIC FCRMULAES

DEUCE bP SIME/ SPEAKMAN LP TUNNELL CORR FOR WEISSENBERG MWA
PO14/EQUI~INCLINATION WEIS DATA FOR A TRICLINIC CRYSTAL ARE CORRECTED FOR
LP TUNNELL FACTORSe BASIC DEUCE GIVES 50 PLANES PER MINUTEs OUTPUT
SUITABLE FOR ROLLETT SF SFLS FR PGMSe.

DEUCE FR ROLLETT/PETERS FR/3D BL GENL MWA

ALL SPACE GROUPS BUT MUST SUM OVER ALL REFLECTIONS WITH NON=NEGATIVE
INDICESs NO LIMIT ON REFLECTIONS» SECTIONS MUST BE DONE IN PARTS IF MORE
THAN 60 BY 80 POINTSe INTERVALS N/240.

DEUCE FR 2 SIME/SPEAKMAN ELECTRON DENSITY IN GENERAL PLANE MWA
P028s029+030/PROGRAM COMPUTES FOURIER SECTION AT A GENERAL PLANE THRU A
MONOCLINIC CELL USING THE METHOD OF TREUTING AND ABRAHAMS ACTA CRYSTs 14
190

DEUCE FR 3 DF SIME/SPEAKMAN DIFFERENTIAL SYNTH NPX
DEUCE ID SIME/ SPEAKMAN BOND LENGTH AND ANGLE MWA
P031:032/BOND LENGTHS AND ANGLES CALCULATED FOR UP TO 128 ATOMS AND CAN

GENERATE FROM THESE TWELVE RELATED SETS OF 128 ATOMSe
DEUCE PLANE WATSON/SPEAKMAN  MEAN MOLECULAR PLANE DETERMINATION MP X

P069/ALPHACODE PRCGRAM DETERMINES BEST PLANE THROUGH A SET OF ATOMS BY
METHOD OF SCHOMAKERs ACTA CRYSTe 12s 600e ATOMS CAN BE GIVEN ANY WEIGHT
FOR THE LEAST SQUARES PROCESSe DISTANCES CF ALL ATOMS FROM THIS PLANE ARE
ALSO OBTAINED.

DEUCE R sCL SIME/SPEAKMAN SCALE AND DISCREPANCY FACTOR MWA
PO19/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 REFLECTIONS. PARAMETERSs F SCALE,
POSITIONSs ISOTROPIC B FACTORSs CHEMICAL TYPESe UP TO 1664 ATOMS
OF 16 TYPES.

DEUCE SF LS ROLLETT/PETERS LS/3D BLOCK DM AT GENL MWA

ALL SPACE GROUPSs NO LIMIT ON REFLECTIONSs PARAMETERSs F SCALE)S
POSITIONSs ANISOTROPIC B FACTORSs CHEMICAL TYPESe UP TO 64 ATOMS
OF 16 TYPES.

DEUCE T/OMEGA SIME/SPEAKMAN CRUICKSHANK THERMAL ANALYSIS ACTA 9 MwX
P036+G37+0389039/ALPHACODE AND GIP MONOCLINIC THERMAL ANALYSIS PGMe 1)
TRANSFORMS COORDINATESs TEMP FACTORS TO ORTHOG MOLECULAR AXESs GIVES
VALUES OF U SUB IJ FOR EACH ATOM (ACODE}e 2) FORMS LS NORMAL EQTNS FOR
DETN OF T AND OMEGA (ACODE)e 3) INVERTS MATRIXs SOLVES FOR T AND OMEGA
(GIP7)e 4) DETERMINES STANDARD DEVIATIONS (ACODE).

ER 56 ABS THURN ABSORB/WEISsIRREG POLYHEDR CRYSTAL LWA
IT LC» EQU OF CRYST LIMITING PLANESs SFs OT CORRECTED SF

ER 56 FR 2 THURN GENL s VARIABLE GRIDs Hs K UP TO 19 LWA
NEEDED FOR IT =-- ABSOL VALUES OF STRUCT AMPLITUDESs PHASE ANGLES

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

ER 56 ID MATTES DISTe ANGLES BETWEEN SELECTED ATOMS LWA
ANY SYMMETRY. DISTANCES AND BOND ANGLES BETWEEN SELECTED ATOMS

ER 56 LC BY LS SCHMID STRUCTUR E/ REFINEMENT OF LC BY LS LWA

GILT FUER ALLE KRISTALLKLASSENs ITe WELLENLAENGE UND (UNGENAUE
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5006

5001

5002

6020

6019

6029

6034

6033

6030

6014
6016
6026
6017
6024
6023

6027
6028
6015
6035

6032
6031

6513

LC ODER KOEFFIZIENTEN DER QUADRATISCHEN FORM) SOWIE (THETA ODER
4XTHETA ODER SINUSQUADRAT THETA) UND KENNZIFFER FUER KRISTALLKLASSEs
0T« VERBESSERTE KOEFFe DER QUADRe FORMs Es LC VERBESSERT»s (SINQUADRAT
THETA FUER GEGEBENE (HKL)) GEMESSEN UND MIT NEUEM LC BERECHNET
BIS 200 THETAWERTE ZUGELASSENS

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 STRUCe A/IN MILLER INDICES ARRANGED LWA
SINQUADRAT THETA UND KOMPLEXER SF FUER ALLE KRISTALLSYSTEME 3'DIMs
BIS ZU 200 ATOME AUS 10 VERSCHIEDENEN ATOMSORTEN JE ELEMENTARZELLE
ZUGELASSEN. 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 THETAS
THETA UND KOMPLEXEN SF» DER GROESSE VON THETA NACH GEORDNETe BIS ZU
200 ATOME AUS 10 VERSCHIEDENEN ATOMSORTEN JE ELEMENTARZELLE SIND
ZUGELASSENe ERFASST WERDEN DIE MILLERINDICES H=19(1)+9,
K=0(1)9s L=0(1)9s

FACIT 2K ABS WERNER ABSP/PREC 3s XTALS CF ARBITR SHAPE LWA
AS ABSW FOR FACIT EXCEPT THAT CALC TIME IS Co N#¥M#%3%0.018 SEC PER REFL
FACIT 2K ABS WERNER ABSW/WE1SS 3s XTALS OF ARBITR SHAPE LA

CALULATES ABS FACTORS AND CORRECTS INTENSITIESe GAUSS METHOD FOR
NUMERTCAL INTEGRATIONs N (MAXe 14) XTAL SURFACESe M¥*#3 VOLUME ELEMENTS
TG BE CHOSEN SO THAT M*#3% (N+1) IS LESS THAN 8000« INPUT IS5 EQNs FOR =~
OR COORDINATES FOR THREE POINTS IN = EACH XTAL SURFACEs CELL DIMENSIONS»
LINEAR ABSORPTION COEFFICIENTs WAVE LENGTHs HKL AND OBSERVED
INTENSITIESs ABOQUT N#M*%3%0,009 SEC PER REFLECTION.

FACIT 2K ABS-EXT WERNER ABSG/SEC EXTINCTION AND ABS MPA
GE SINGLE XTAL DIFFR DATAs AS ABSP FOR FACIT EXCEPT THAT CALCSe FOR SEC
EXTINCTION CORR ARE INCLUDEDe ABSG USES RESULT FROM PGM GALPI FOR FACIT

FACITAGL DP NORRESTAM AUTO=GALPI/LPsWEIGHTS ETCe MPA
PGM GALPI MODIFIED FOR HANDLING RESULT FROM GeEs AUTOMe SINGLE XTAL DIFF.
FACITAGL DP NORRESTAM GALPI/LPs WEIGHTS ETCa LWA

PGM CALCULATES LPs STATISTICAL WEIGHTS AND DIRECTION COSINES OF X=RAYS
FOR GeEs MANUAL SINGLE X-TAL DIFFRACTOMETER RESULTe ANY SYMMETRYs 2THETA-
THETA SCANe RESULT USED BY PGM ABSG FOR FACIT

FACITAGL E ASB/NORRESTAM STINTA/E IN ID LPA
PGM CALCULATES E IN ID FROM E IN COORDS AND LC FOR ANY SYMMETRYe. ALL
ATOMS ARE TREATED AS INDEPENDENTs USES RESULT FROM MODIFIED PGM VINTER=-2

FACIT FR 2 3 LIMINGASOLOVSON PROFFS/ANY SYMMGRIDeREFL ANY ORDERs LWA
FACIT iD LIMINGASOLOVEON VINTER/DISTsANGLES«ANY SYMMETRYs LWA
FACIT 2K LF WESTMAN AFFE/LS FIT POLYNOM(SIN THETA)=LOG LF MPA
FACIT LP WERNER PRECs LP FOR ANY LEVELs H LWA
FACIT 2K LP WESTMANSASBRINK LOPPA/LP OF INTENSITIES FROM WEIS MPA
FACIT LS ASBRINK sBRANDCEN LS/BLOCK~DM APPRsLAYER SCLSyISOTR TFS LWA

SFLS {OR &F) PGM FOR CORTHORH SYMM AND LOWERs PGM REFINES F BY SHIFTING

LAYER SCALEFACTORS COUPLED IN A MATRIX WITH AVERAGE VIBRATION PARAMTRS

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

ACCIDENTALLY ABSENT REFLSs IF INCLUDEDs ARE TREATED SEPARATELY.

FACIT 2K P WERNER PR1/PI APPR KNOWN PTRNs REFINES LC LWA
FACIT 2K P WERNER PR2/PI TRIAL~AND-ERRORsORTHORH SYMM LWA
FACIT SF H LIMINGA»OLOVSON STRIX/CALC SF+H FOR FR ITeANY SYMMe LWA

FACIT SFLSFMCS LUNDBERG9BeKeSe ROHAP/REF«OF PARAMeISOMsREPLe PROTS LPA
METHOD DESCRIBED IN ACTA CRYST. ( 1965 ) 18s 576« SOON IN FORTRANe

FACITAGL SPC NORRESTAM AUTO-GIP/SPC GONIOSTAT MPA
PGM GIP MODIFIED FOR STEERING GesEe AUTOMATIC SINGLE XTAL DIFFRACTOMETER
USING 2THETA-THETA SCAN. SCAN INTERVAL CALCULATED AS FUNCTION OF THETA

FACITAGL SPC NORRESTAM GIP/SPC GONIOSTAT LWA
SPC FOR GeEs MANUAL SINGLE XTAL DIFFRACTOMETERe ANY SYMMETRYs H IN
DESIRED OCTANTe EXTINCTION CONDITIONS MAY BE SPECIFIED

LGP30 D LINEK#*NKB FOR THETA INTERPOLATE IN TABLES NPA
INPUT ARBITRARY TABLESs LATTICE CONSTANTSs OUTPUT VALUES OF
PHYSICAL FUNCTIONS FROM TABLES FOR EVERY HKLe

LGP30 DP KOENIG M=13 100/AVG WEISS OR PREC DATAs LP LWA
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6512
3514

3516

3517
3518
3515

3513

3512
4011

4031

4038

4032

4039

6002

6003

6004

6005

6006

4046

4047

LGP30 FR 2 A KOENIG M=-13 102/BL 1/64 ACENTR LwaA

LGP30 FR 2 C KOENIG M=-13 101/BL 1/64 CENTRO LWA
LGP30 10 LINEK#*NKB GENERAL FORMULA LWA
KDF9 AUT A~C TEST HAMOR ACENTRIC~CENTRIC STATISTICAL TEST LWA

STATISTICAL TEST FOR CENTER OF SYMMETRY BY METHOD OF HOWELLSs PHILLIPS
AND ROGERSs TREATS HKLsHKOsHOLsOKL DATA SEPARATELYe AXIAL REFLECTIONS
OMITTEDs INPUT AS FOR ROLLETT SF LS PRCGRAM

KDF9 AUT DOP HAMOR s WATKIN LP TUNNELL CORR FOR WEIS DATA LWA
OT SUITABLE FOR ROLLETT SF LS PROGRAMe PROGRAM ALSO AVAILABLE TO
CONVERT THIS OT TO FORM SUITABLE FOR CRUICKSHANKsSIME ALGOL PROGRAMS.

KDF9 AGL FR 3 SIME GEN FR ALL SG INCL CONTOUR OT MPA
KDF9 AGL ID MUIR s MCGREGOR MPA
KDF9 AUT 1D WATKINsHAMOR INTRA-~» INTER~-MOLEC DIST AND ANGLES LPA

GIVEN ATOMIC COORDS AND EQUIVALENT POSITIONS (TRICLINICsMONOs OR ORTHO)
CALCULATES ALL INTRAMOLECULAR DISTANCES BELOW GIVEN LIMITs AND INTER-
MOLEC DISTANCES BELOW SECOND GIVEN LIMITe ANGLE CALCs DETERMINED BY
SAME LIMITS,.

KDF9 AUT PLANE HAMOR BEST PLANE THROUGH SET OF POINTS LWA
EQUATION OF PLANE THRU SPECIFIED POINTS SELECTED FROM INPUT COORDS
CALCULATED BY METHOD OF SCHOMAKER ET ALs AND BLOWs OT INCLUDES
DEVIATIONS CF SPECIFIED POINTS FROM PLANE, MEAN AND RMS DEV AND DIST
OF OTHER POINTS FROM PLANE.

KDF9 AGL SFLS CRUICKsSMITH JG ALL SGsATH»DISPERSINSSCLSsDM OR FMeE MPA

MERCURY DIRC WOOLF SON WOOLFSONS FOLLY/ LPA
DATA ~ SIGN RELS IN FORM OF TRIPLE PRODUCTS.,

OUTPUT - ALL SETS OF SIGNS FOR WHICH SIGN RELS ARE VALID WITHIN
PRESCRIBED LIMITSe

METHOD = AS DESCRIBED IN ACTA CRYST 10s ll6e

TIME ~ DEPENDS ON PRESCRIBED LIMITSe (SEE ALSO PGM 4002» FOR 7044)

MERCURY DP LAI/ROLLETT CORRELATE F~SQUARED LPA
GIVEN F-SQUARED FROM 2 SETS INTERSECTING LAYERS AND SCL FACTORS.

PRODUCES AVERAGED DATA -CN COMMON SCALE.

MERCURY DP MAIR/ROLLETT CORRELATE AND SORT MWA
GIVEN F=SQUARED FROM 2 SETS INTERSEZCTING LAYERS AND SCL FACTORS
PRODUCES AVERAGED DATA ON COMMON SCALEs ANSWERS CAN BE SORTED BEFORE
QUTPUT .

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

MERCURY E MAIR/ROLLETT BOND LENGTHS AND STANDARD DEVIATIONS
GIVEN POSITION AND VARIANCE MATRIX OUTPUT FROM 3=D LSs FINDS BOND. LENGTHS
AND THEIR STANDARD DEVIATIONS.

MERCURY FR 2 KEILHAU NDRE~R2280/C0OSC0OS CR SINSIN VERSION LWA
COMPUTES 2~DIM FR AS A SUMMATION OVER F {(HKL) COSCOS=
OR F (HKL) SINSIN=TERMS ONLY« SPEC CASE OF PGM NDRE-RZ2281.

AXES SUBDIVISION 1/60e INPUT PGM NLGRE BIP,

MERCURY FR 2 KEILHAU NDRE~R2281/C0SCOS + OR = SINSIN VERSN LWA
COMPUTES 2-DIM FR AS A SUMMATION OVER (A(HKL) COSCOS + OR =
B (HKL)} SINSIN} TERMS. AXES SUBDIVISION 1/60. INPUT PGM NDRE BIP.

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 EVENS
B (HKL) SINSIN TERMS WHEN Q IS ODDs Q BEING H OR K OR H+Ke
AXES SUBDIVISION 1/60e INPUT PGM NDRE BIP.

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

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 1/60s. 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 ANOTHERS

MERCURY GEOMETRY SPARKS/ROLLETT LOCATE HYDROGEN ATOMS MWA
THREE ROUTINES WHICH PROVIDE COORDINATES FOR H ATOMS CALCULATED FROM
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4043

4045

4012

4008

4040

4048

4007

4041

4033

4035

4036

4042

4044

4013

8518

8515

8516

OTHER POSITIONS FOR ATOMS JOINED TO XHs XHHs XHHH GROUPS RESPECTIVELY.

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

MERCURY 1D SPARKS/ROLLETT DISTANCES AND ANGLES MWA
GIVEN ATOMIC POSITIONS AND SYMMETRY OPERATIONSs PROVIDES ALL UNIQUE
DISTANCES IN STRUCTURE BELOW GIVEN LIMIT» ALL ANGLES WITH LEGS BELOW
SECOND LIMIT,

MERCURY LC MATINsWOOLFSON FROM WEIS DATA LPA
USES ALPHA 1 -~ ALPHA 2 SEPARATION FROM ZERC-LAYER WEISe INPUT =
INDICES WITH MEASURED SEPARATIONSs CAMERA CONSTANTSs ROUGH LCe
OUTPUT =~ ACCURATE LC WITH €. ACCURACY ABOUT 1/2000.

MERCURYP P H D SF PAULINGsDGLLIMORE/RD1/CALCsSORT D SF NP A
FOR GIVEN CELL»s GENERATES HKL» 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
Fe Is ILPe ISOTROPIC TF ONLYs ANY SPACE GROUP.

MERCURY PATSUP ABRHMSNsROLLETT PATTERSON SUPERPOSITION 3D LPA
GIVEN 3~-D PATTERSON FUNCTION, SYMMETRY OPERATIONSs TRANSLATES ORIGIN TC
EACH OF UP TO 16 GRID POINTSs CALCULATES SPECIFIED FUNCTION OF
COINCIDENT POINTS.

MERCURY PK LOCN SPARKS/RCOLLETT 19-POINT GAUSSIAN INTERPOLATIONWN MW A
GIVEN 19 POINTS OF FO MAP PROVIDES PEAK POSITION AND HEIGHTe GIVEN FC
(OR FO =~ FC) POINTS A5 WELL AND INPUT POSITION CALCULATES N-SHIFTS AND
BACK=SHIFTSe GIVES B=FACTOR ALSO IF AXES ORTHOGONAL.

MERCURY LLS2 FMAT CURTIS/BOWLER 29F /GENL 2D LSsFMsATsN OR XRAY LWA
GENERAL 2-DIM SF + LS PGMs FULL MATRIXs ANISOe NEUTRON OR XRAYe INPUT
PLANE GP NOs LCs LFs LIST OF HKFs PARASs CONTROL CODE FOR EACH CYCLE.
WEIGHT 15 A FUNC OF Fe OUTPUT PARASs CHANGESs ERRORSs SFs AS REQDe
WRITE-UP AERE-R3134 AMENDED BY CPN 52. SAME AS 7090 PGM LS52DsNO.

UP TO 31 DISTINCT ATOMS,s 85 PARAS REFINED» 500 PLANES» ON 24K MERCURY
MERCURY R LAT/ROLLETT AGREEMENT ANALYSIS LPA
GIVEN F=0BSs F=CALCy FINDS SUMS OF MODULI OF F=0BSs F=CALCs F=0BS MINUS
F~CALCs AND R FACTORSs FOR GROUPS INDICATED BY F-0BSs SIN THETAs AND

INDEX VALUES,

MERCURY SCLLAYRS ROLLETT LAYER SCL FROM RELATIVE F~SQUARED LPA
GIVEN F=-S5QUARED FROM LAYERS WHICH INTERSECTs FINDS SCL FACTORS TO PLACE
LAYERS ON SAME SCL BY LATENT VECTOR ANALYSISe

MERCURY SF LS ROLLETT LS/3D BLOCK DM GENL MP A
ALL SPACE GROUPSe LIMIT OF 6000 REFLECTIONSs PARAMETERSs F SCALES
POSITIONSs 1SOTROPIC B FACTORSs CHEMICAL TYPESe. UP TO 96 ATOMS OF
16 TYPES

MERCURY SF LS ROLLETT L.S/30 BLOCK DM AT GENL MWA
ALL SPACE GROUPS. LIMIT OF 6000 REFLECTIONSs PARAMETERSs F SCALE»
POSITIONSs ANISOTRCOPIC B FACTORSs CHEMICAL TYPESs UP TO 96 ATOMS OF
16 TYPESe

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

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

MERCURY 3ABSLP WOOLF SON EQUI-INCLINATION WEIS LWA
LIMITED TO CRYSTALS IN FORM PARALLELEPIPED WITH EDGES ALONG CELL
DIRECTIONSs SIMPLE INPUTes OQUTPUTS ABS CORRECTIONs LPs PHILLIPS SPOT=-
SHAPE FACTORs SIN THETAe TIME DEPENDS ON CRYSTAL SIZE =~ NORMALLY 2 SECS
PER REFLECTION.

M1B FR 2 NIIZEKI XTL2/GENLsAsCsGRID N/1000 LWA
TREATS ANY SPACE GROUP AS TRICLINICs A OR C BY PGM PARAMETERs SIN TABLE
LOOK UPes INPUT IS MATRIX OF F VALUES WITH PROPER END MARKSe GRID N/1000.

M1B 10 NIIZEKI DISTsANGLESs ANY SYM LWA
PGM NEEDS INDICATIONS OF ATOMS BY PROPER NUMBERINGSe COMPUTES INTERATOMIC
DISTANCE OF GIVEN PAIR OF NUMBERS OR ANGLE OF GIVEN TRIPLET OF NUMBERSe

M1B LP ABS NIIZEKI XTL3/LPsABS CORR HEX PRSM XTLS LPA
APPLICABLE TO EQUATOR REFLECTIONS FROM CRYSTAL WITH UP TO & SIDED PRISM
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8514

8517

6529

5531
6514
6525

6533
6527

6530

6532
6526

6528

7048
7054
7049
7037
7034
7035
7036
7033
7042
7040
7039
7055
7041
7038
7056
7050
7046
7045
7051
7043

SHAPEe INPUT IS INDICES CRYSTAL OUTLINE SIN THETA/LAMDA AND ORIGINAL F
PGM TAKES ANY NUMBER OF REPRESENTATIVE POINTS AND INTEGRATES

SQUARED.
BEAM PATH
M1B SF

PGM SELECTS ANY ONE OF FOURTEEN PLANE GROUPS BY PGM PARAMETER.

Se
2

NITZEKI

ISOATOMIC TEMPERATURE FACTORS.

M18 SP

NORMAL BEAM ANY LEVEL ANY RCOTATION AXIS.
WAVELENGTH AND MAXIMUM THETA.

C

NITZEKI

XTL4/FOR 14 PLANE GROUPS
SUBROQUTINE GENERATES ATOMIC F VALUE OF EACH ATOM FOR EACH REFLECTIONe

XTL1/GONIO STGS PO CONTROL TAPE

INPUT 1S CELL CONSTANTS
PGM GENERATES INDICES CALCULATES SETTINGS

PHI UPSILON FOR RIGAKUDENKI SXG1 GONIOMETER FOR SINGLE CRYSTAL.
PUNCH OUT CONTROL TAPE FOR AUTOMATIC MEASUREMENTS OF INTEGRATED INTENSI-

TIESs

NE 803B FR

SASVARI#GERGELY

LPA

USES

LWA

THE FOURIER PROJECTION OR THE CORRESPONDING PATTERSON FUNCTION WILL BE
COMPUTED DEPENDING ON A SPECIAL REFERENCE NUMBER GIVEN AMONG THE DATAe

THE PROGRAMS

(ENGLIS5H)
NE 803 B FR
NE803 ID
NE 803B P

ALL POSSIBLE VALUES OF

{WRITTEN
IN ACTA CHIMs

IN ACODE)
HUNGs »
TICHY

LINEK
SASVARI#SANTA
{(HKL)

ALSO
FOR THE 2 DIM SGR P2y PGGs PGMs PMM LWA
WITH DIRECTIONS OF USE ARE PUBLISHED
1964
293 FOR Se Gs P2/Ms P21l/7Cy C2/C LWA
GENERAL FORMULA LWA
TRICLss» MONOCLs ANC ORTHORHOMBGS LWA

PHOTOGRAPHS WITH ROTATION AROQUND ALL THREE AXESes

AUTOCODE)
HUNG e »
NE 803 B LS
NE 8013B

WITH DIRECTIONS OF USE ARE PUBLISHED
1964,

sCL

(ENGLISH)

THE PROGRAMS

WILL BE COLLECTED ON THE BASIS OF THE
SIN#%*2 THETA VALUES AND THE 1/LFP COMPUTED FOR EQUI-INCLINATION WEISS.
(WRITTEN IN

IN ACTA CHIM.

TOMAN s CCENASKOVA®/CHEsICAIRsSCLTF FOR MONOCLeSP2GRPS LWA

SASVARI

ABSOLUTE AND UNITARY SCALE FACTORS

LWA

THE DATA OF SCALE FACTORS FOR THE DETERMINATION OF ABSOLUTE AND UNITARY

STRUCTURE FACTORS WILL BE
DIRECTION OF USE

NE 803B SF

COMPU
IS PUBLISHED
SASVARI#*SANTA

TZDe

THE PRCGRAM
(ENGLISH)

(WRITTEN IN ACODE)
IN ACTA CHIMe HUNGao»
MONOCLINIC P21/C

WITH

1964

LWA

THE STRUCTURE FACTORS WITH OR WITHOUT ISCTRORPIC TEMPERATURE CORRECTION

WILL BE COMPUTED FOR VARIABLE NUMBER AND KIND OF ATOMS»
END THE RELIABILITY FACTOR.

ALSQ0 THE STRUCTURE FACTOR FOR

GIVING AT THE
DIFFERENCE FOU-

RIER CAN BE COMPUTEDe THE PROGRAM (WRITTEN IN ACODE) WITH DIRECTION OF
USE IS PUBLISHED (ENGLISH) IN ACTA CHIMe HUNGes 1964

NE 803 B sPC TOMANs TICHY* 3y NORMAL BEAM LWA

NE 803B STAT SASVARI N{Z) FUNCTION FOR 2 AND 3 DIM LATA LWA
THE PROGRAM (WRITTEN IN ACODE) WITH DIRECTION OF USE IS PUBLISHED
(ENGLISH) IN ACTA CHIMs HUNGes 1964

NE 803B USF SASVARI LWA

THE UNITARY

THE BASIS OF THE

STRUCTURE FACTCRS WILL BE COMPUTED FROM THE ABSOLUTE ONES ON

TABULATED UNITARY SCALE FACTOR VALUES Fla
WITH DIRECTION OF USE IS PUBLISHED

(WRITTEN IN ACODE)

CHIMe HUNGes 19644
PALLAS FR PROTAS CNRS BEL
PALLAS FR 2 RERAT CNRS BEL
PALLAS 1D PROTAS CNRS BEL
PALLAS LS 2 A MARCHAN CNRSBEL
PALLAS LS 2 ¢C FUERXER/LEROY
PALLAS LS 2 C PROTAS CNRS BEL
PALLAS LS 2 ¢C PROTAS CNRS BEL
PALLAS LS 2 C SETI/CNRS
PALLAS LS 3 A CHANOINE BEL
PALLAS LS 3 A PROTAS CNRS BEL
PALLLAS LS 3 C CHANO INE BEL
PALLAS LS 3 C PROTAS CNRS BEL
PALLAS LS 3 C PROTAS CNRS BEL
PALLAS LS 3 C RERAT CNRS BEL
PALLAS PATSUP RERAT CNRS BEL
PALLAS SF FUER/LEROY CNRS
PALLAS SPEC CHANOINE BEL
PALLAS SPEC CHANOINE BEL
PALLAS SPEC FUER/LEROY CNRS
PALLAS SPEC FUER/LEROY CNRS

PNAM ELECTRONIC DENSITY SECTIONS

P1

(ENGLISH)

IDyBOND ANGLES»ANY SYSTEM
PGl REFINsATOMeCOORDSISOTeTRySCL
P2 REF4ATOMeCOORD«ISOTeTF4SCL
P6 REFINeATOMeCOORDeISOTe TFsSCL
P6M REFINsATOMeCOCRD& ISOT o TFsSCL

PGG PMG
B21M REFINeAT«COORDeISOTeTReSCL R

REFIN

AT COORDsTF9SCL

P63 REFsATOMeCOORDISOTsTFsSCL
PNMA REF2AT4COORDeISOTeTF9SCL

141/ACD REF«ATOMeCOORDSINDIVeTFeSCL
PNAM REFINeATeCOORDe INDIVeIS0eTFsSCL
P21/NREF ¢AToCOORDISCTaTFeEA«ATSSCL
{7054}

PATT.
SFRs

CALC ATOM SCATTERING FACFROM TABLE

SUPERPOSe»

USES FR P1

FOR P1 AND PI1BAR GROUPS
P2/M ELECTRONIC DENSITY COEFFSa
PMMM PATT«COEFs10 SECT,

CALC 1/D SQUAREsLF ALL SYSTEMS
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THE PROGRAM
IN ACTA

MIWA
MWA
MWA
MWA
MWA
MWA
MWA
MWA
MWA
MWA
MWA
MWA
MwWA
MWA
MWA
MWA
MWA
MWA
MWA
MWA



7044
7053
7052
7047
8524

8520

8522

8525

8521

8523

3040

3039

3007

3009

3008

3010

6506

6505
6507

8021

8022

PALLAS SPEC FUER/LEROY CNRS CALC 1/D SQUAREsSFsP1 AND P1BAR GRPS MWA
PALLAS SPEC MARCHAN CNRS BEL SCL AND TF WILSON METHOD MWA
PALLAS SPEC PROTAS CNRS BEL NORMALIZE INTENSIFROM N FILMS NMAX20 MwWA
PALLAS SPEC PROTAS CNRS BEL PNAM ELECTRONIC DENSITY COEFFSe MWA
PC1 D ITTAKA 1/D%%2,2THETA(HKL) FOR ALL REFS LWA

INPUT» LC (OR RECIPs LC)s» WAVELENGTHs 2THETA MAXs EXTINCTION RULEe.
OUTPUTs LISTS HsKsLsQs2THETA GR SINTHETA/LAMs FOR ALL REFS (EXCLUDING
ABSENT REFS) WITHIN GIVEN 2THETA MAX,

PC1 DP LP I1TAKA CORR EQUI WEISS LWA
LP CORRECTION FOR EQUIINCe WEISS. DATA. CORRECTS I0BS FOR ANY LAYER FOR A
GIVEN AXIS (A OR B OR ().

PCl DP P T1ITAKA FIND NEAREST QCAL(HKLIFOR Q BY POWDs LWA
STORE REC.LCs TABLE OF Q0BS BY POWDER PHOTO» QOBS MAXe CALCULATES QCAL
FOR ALL HKL WITHIN QMAX AND FINDS THE NEAREST QOBSes TABULATES HKLs QCAL»
Q0BSs QOBS~QCALe

PC1 1D IITAKA BOND SEARCHINGe NO ANGLE CALTDa LWA
CALCULATES DISTANCES BETWEEN TWO ATOMS ONE IN AN ASYMe UNIT AND OTHERS IN
THE SAME UNIT OR QUTSIDE OF THE UNITe 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 SYMs OPERATION CODES AND THE COORDINATESs

PC1 SF ITTAKA MONOCL+Ce ISOTF FOR EACH ATOM KIND LWA
FOR MONOCLINIC CENTRIC SPACE GROUPSe ATOMIC SCATTERING FAC ARE CALYED BY
THE 2 TERM GAUSSIAN EXPANSION. INPUT TAPEs HKLs SINTHETA/LAMs (FOBS)»
QUTPUT TAPEs HKLs SINTHETA/LAMs (FOBS)s FCALe MAX N=38-2Js SPEED=042N+
OesJ SEC/PLANE« N ATOMS J KINDS IN AN ASYMe UNIT.

PC1 TABLE TITAKA MAKE SINTHETA##2 OR Q TABL«VSW22THETA LWA
MAKE SINTHETA®#2(X10%%*5) OR QVALUE(X10%#5) VSe 2THETA(X10%%2) TABLES IN A
CLEAR TABLE STYLEe STARTING AND ENDING 2THETA ANGLES CAN BE DEFINEDs Q
VALUES (1/D*%2) ARE CALTED FOR ANY GIVEN WAVELENGTHe

PDP & FR3 RAE IT=SFLS OT+07 FR/DIF LPA
A THREE PASS PROGRAMa FIRST PASS ACCEPTS OUTPUT FROM SLFS AND CONVERTS IT
INTO A FORM SUITABLE FOR SECOND PASS WHICH EVALUATES A FOURIER OR DIFF,
IN SECTIONS UP ANY AXIS AT INTERVALS MULTIPLES OF 120THS OF CELL EDGE.
OUTPUT ON LINE LISTING AND TAPEs THIRD PASS ACCEPTS OQUTPUT OF SECOND PASS
AND CONTROUS FOURIER DIRECTLY ONTO A FAST CRT DISPLAYs PROGRAM
LANGUAGE IS5 MIXED FORTRAN AND MACRO 6.

PDP 6 SFLS RAE TRICL sMONOCL »ORTH AT LPA
PROGRAM IS IN TWO PASSESs 15T PASS CALCULATES SFS AND LEAST SQUARES SUMS.
SECOND PASS INVERTS LEAST SQUARES MATRIX AND EVALUATES NEW PARAMETERS.
AND STANDARD DEVIATIONS. INDIVIDUAL ISOTROPIC OR ANISOTROPIC TEMPERATURE
FACTORS MAY BE USEDs ALLOWANCE MAY BE MADE FOR ANOMALOUS DISPERSION,

THE BLOCK DIAGONAL APPROXIMATION IS5 USEDs PROGRAM LANGUAGE IS FORTRAN.

SILLIAC ABS LOVELL/FREEMAN ABS CORR FOR XTLS WITH PLANE FACES LWX
ABSORPTION FACTORS FOR CRYSTALS BOUNDED BY PLANE FACES. AVAILABLE FOR
THREE-DIMENSIONAL EQUI-INCLINATION DATA

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

SILLIAC 1ID LOVELL/FREEMAN BOND DISTANCES ONLY LwWX
COMPUTES ALL DISTANCES LESS THAN A SPECIFIED LIMIT WITHIN BASIC CELL AND
26 SURROUNDING CELLSe ALL SPACE GROUPS CAN BE HANDLEDs

SILLIAC SF 3ATN LOVELL/FREEMAN ALL SYMM N/XDIFF DOES 2#2 FOR SCLTF LWX
GENERAL STRUCTURE FACTPR PGMe AVAILABLE FOR ANY SYMMETRYa 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 oP NOVAK E101/LP+ABS.CORR LPA
URAL 1 SF LINEKsNVK9sNADR EB82/GENERAL FORMULASICA LPA
URAL 1 STEREO LINEK*NVK FROM THREE FR2 A 3MODEL IS COMPs NPX

COMPUTATION OF THE CUBE ROOT OF PRODUCT OF RO(XY)sRO(XZ)4ROIYZ) IN EVERY
(XYZ) FROM UNIT CELL.

TR4-AGL 3 GEOM SMITS GRON~CH=9/MOLECUtL.AR GEOMETRY LPA
BOND DISTANCESsBOND ANGLESsBEST PLANESsDISTANCES TO THESE PLANES
TR4=AGL LP ABS VoS GRON~CH=~10/ABSe CORRe LPA

LP AND ABS CORReWEISsPRECs+CAPILLIMAX+B8XBX8 POINTS
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8020

6001

8057
8058
8055
BO56
8054

3037
3031
8016
3023
8008
8007
8Ulz
3012
8015
8014

8013

3018

8011
3016
3014
3035
3036
2013

3017

3015

80C9

TR4AGL PROF BOOM POLYCHR ¢ D=SCHIKON«NED«AKADaWET 468846 LPA
PROGRAM CALCULATES MONOCHROMATIC POINTFOCUSs POLYCHROMATIC POINTFOCUSS
AND POLYCHROMATIC LINEFOCUS PROFILES FOR DEBYE-SCHERRER (PHOTOGRAPHIC)
CYLINDRICAL POWDER CAMERAS FROM RADII AND ABSORPTIONCOQEFFICIENTS OF SPEC
IMEN AND MOUNTING CAPILLARYs PEAK WAVELENGTHs HALFWIDTH AND ASYMMETRY OF
RADIATION USEDs FOCUS WIDTH AND EMISSIVITY CURVEs AND CAMERA GEOMETRY)
STORES PROFILE=COORDINATES ON MAGNETIC TAPEs PUNCHES INTERMEDIATE RESULTS
IN PLOTTER~TAPEs INDICATES 'CORRECT! POSITIONS OF CIFFRACTION LINESe 23Ke

WGMATIC LP WEIS3 ROMMING CS«~0l/ LWA
LP OF INTENSITIES FROM WEIS ANY LAYER LINEe PRINTS SIN SQ THETASW
CORRECTED INTENSITYs 5Q ROOT OF CORRECTED INTENSITY.

X1 8K DP RUTTEN=-KEULEMAN OX4/DATA CONTROL MWA
X1l 8K DP RUTTEN~KEULEMAN OX5/AVERAGING DATA MAXES 1T GX9 MW A
X1 8K FR 3 RUTTEN-KEULEMAN OX8/PATSUP TRICL MONOCL RHOMBIC LWA
X1l 8K SCL DP RUTTEN~KEULEMAN OX3/LS-METH FROM DATA OF 2 AXES MWA
X1 8K SFLS DM RUTTEN~KEULEMAN OX9/AT ALL SPACEGR 3X3P05 6X6AT LWA

DIFFERENT SCALE FACTORS ALL KINDS OF SPECIAL POSITIONS CAN BE TREATED
WITHOUT PROGRAMMINGa
GIVES INPUT FOR 0OX8 FOR RELIABLE REFLECTIONS.

ZEBRA DP ROGERS ZK3/CONVERT F COSALPHA TO FAsFB MWA
CONVERTS TAPES WITH /F/s COSALPHA TO FAs FB AND MARKERS FOR USE WITH
K172

ZEBRA oP ROGERS ZKB/OTHER OCTANTS LSW
PREPARES 3D DATA FOR ZK1/2 FROM ABBREVIATED FORMAT. AVAILABLE FOR BOTH
PMMM AND P21212Z1e

ZEBRA DP SPC ROGERS ZK56/CENTROID DIFFR LINE MNA
EVALUATION OF SYMM FIXED-RANGE CENTROID OF DIFFRACTOMETER LINE (PIKE-
WILSCON METHOD) «

ZEBRA ENERGY ROGERS ZK35/DIPOLE ENERGY IN TRICLINIC LATT MNA
PROG FCR EVALTN OF DIPOLE INTERACTION ENERGY A5 A FUNCTN OF RADIUS IN
TRICLINIC LATTICE. USED FOR NYLON BUT GENERAL IN FORMe.

ZEBRA 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 OF FR SUMS TO FACILITATE CONTOURING.

ZEBRA FR 2 3 SMITS ZK2/C TRICLe GRID 1/256 LWS

ZEBRA FR 2 3 SMITS s SCHOONE ZK1/C OR As TRICLe GRID 1/256 LWS

ZEBRA IT SMITS ZK23/PREPARES F=~TAPES FOR ZK20s21s22 LWS

ZEBRASC LIN REG RUDOLPH 2 LINE LSs E . LWA
MAX 100 POINTS (WEIGHTS OPT)s OY COEF LINEAR REGRESSIONs VARIANCE

ZEBRA LP ABS« PALM 0-500/F FROM I, EQUI-INCL WEIS LWA
CALCs F SQs Fs ABSeCORRs FOR SPHERe OR CYLINDRe SPECIMEN

ZEBRA l.P WEIS SMITS ZK  /F FROM Ts ANTI-EQUI INCL LWwS
CALCULATES SIN THETAs SIN SQ THETAy F SG AND F FROM INTENSITIES

ZEBRA LP WEIS SMITS ZK&43/F FROM I's EQUI~INCL WEIS Lws
CALCULATES SIN THETAs SIN 5Q THETAs F 5Q AND F FROM INTENSITIES

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

IT PAT TAPE ZK1s2« OT TAPE FOR IT LS ZK22e« MANUAL CORRECTIONS NEEDED FOR
CENTRAL LATTICE ROWS

ZEBRA LS SCHOONE ZK22/INDIV ISCTROPIC TFs DIAGONAL REF LWS
INSERTS FOR VARIOUS SPACE GROUPSe MAX 64 ATOMSs S TYPES

ZEBRASNC MARGIN BO0ONSTRA BO3/SHIFT TELEPRINTER MARGIN 10 SP NPA
SHIFT MARGIN OF TELEPRINTER OT 10 SPACESs EASILY CHANGED

ZEBRASSC P PISTORIUSs Co GI9/TAB P ACCORDING TO H NPA
AID TO PIle IT LCs OT OF P LISTED.ACC TC He SUPERCEDED BY 704 PROG

ZEBRA PI LOENE ZK51/RECOG ZONES IN POWDER DATA MPA
USES DE WOILFFS METHOD.

ZEBRA PROF COR NEETHLING ZK54/5TOKES CORRN FOR INST BROADENING LWS

ZEBRAs5C 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

ZEBRAsMC SF CORR BOONSTRASSMITS BO4/SPOT=-SHAPE INC IN WEIS INT CORR NPA
GRON=CH=~20 BY SMITS (WEIS INT TC CORR SF) MODIFIED TO INCLUDE SPOT-SHAPE
FACTOR

ZEBRASNC SF STAT BOONSTRA BO2/SFs SF¥%2 INC SCL FROM LS 2ZK22 NPA
DATA FOR STAT. IT FOR LS ZK22 USED TO LIST SFs SF#%2 INC SCL
ZEBRA SF A SMITS ZK20/A INDIV ISOTROPIC TF LWS
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8010
3033
3019
3027

3028

3029

5034
5035
5071

7568

5070

7567
7569
5069
6518

6521
6517
6522
6515
6523
6524

6516

6519

6520

8053

INSERTS FOR VARIOUS SPACE GROUPS. MAX B0 ATOMSs 13 TYPES.

2EBRA SF C SMITS ZK21/C INDIV ISOTROPIC TF LWS
INSERTS FOR VARIOUS SPACE GROUPS. MAX 80 ATOMSs 13 TYPES

ZEBRA spPC SMITS ZK&41/5PC FOR C2/C MNA

ZEBRA 1FRTRANS 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 ASYMMETRIC 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
LENGTHS LESS THAN PRESCRIBED LIMITe

ZEBRA 3 GEOM ROGERS ZK32/MOLECULAR GEOMETRY LSW
GIVES BOND LENGTHS AND DIRN COSINES OF SPECIFIED BONDSs ANGLES BETWEEN
STATED PAIRS OF BONDSs BEST PLANES (WITH OR W/0UT CONSTRAINTS)»s
DISTANCES OF ATOMS FROM PLANES.

222 R ERZ BRUHN
222 R SF TOEPFER ' 8RUHN
223 FOLD BRADACZEKsURBAN ELIMeLAVeSCATTaDET+ABSO«COEFF«CRYSTe LWA
. CALCe THEORs CURVE I = ALPHeI(L) + (1 = ALPH)I(B)
1{(B) = P(X) EXP{~UX) GAUSS I(L) = I(B) 1/8.B
PORTeLAVeSCATe —= ANTL = ALPHOINT(I(L))/INTL(I)
PARAMETERS -= ALPHs Us G G ELIM. PARTs SIZE EFFECT
MEASe CURVE COMPs WITH I
FOLD FOLDING INTEGRAL DETERMINATION
Z23A 8K FR 3 2 ZELENKO9ZAKRAJS GENL 60 GRID MPA

FOR ZUSE Z23As PAPER TAPEs ABS FRQ HsKsL LESS THAN 60s 2000 FI{HKL]}»s» BK.
GENRALLYs ONE FR 3 DIMS WITH SYMMETRY ABOUT 3 DAYS.

223 FT LEMM FT INTENS.LIQUIDS FOR ELIMIN«CUT=OFF LPA
CALCUL 1« R{RHO = RHOWZERO) = F(S«ZERO)
2+ R(RHO = RHO«ZERQO) = F(R)

3e 4PI4RaSQUeRHO = F(R)

223A BK LS ZELENKOsLESJAK GENL sWITHOUT WEIGHTING FUNCTION - MPA
FOR ZUSE Z23As PAPER TAPEs ABS FRQ HsKsL LESS THAN 60
2000 F(HKL)s 8Ke GENERALLYs FOR ONE ATOM IN 30 MINUTES.

Z23A 8K SF ZELENKOSTALEC GENL. MPA
FOR ZUSE Z23As PAPER TAPE. ABS FRQ HsKsL LESS THAN 60s 2000F (HKL)9s 8K
GENERALLYs ONE SF IN 5 HOURS

223 STAT LEMM STRUCT+ANALDISTReFUNCT e 1«ATOMsLLIQs LPA
CALCULes SYNTHETIC RADe DISTRIBe FUNCTIONS OF LIQUIDS FROM CHOSEN ASYMM.
DISTANCE STATISTICS FOR THE NEAREST NEIGHBOR BY CONVOLUTION=POLYNOM,

ZRA 1 FR 2 WEISS PO3%#043 LWA
FR2 WITH DIFFERENT SUBPROGRAMS FOR PATTERSONsDIFFERENCEsFR WEIGHTED ACCOR
DING TO ABSOLUTE VALUE OF SFOBS+SFCALCsAND OTHERS

ZRA 1 1D WEISS 001®022 LWA
ID OT VALUES SMALLER THAN LIMIT

ZRA 1 LP» THETA KRAUSE 000%012 LPA
SINE THETA + LP FOR EQUIINCLINATION WEIS

ZRA 1 SFsA DENNER 002%121 LWA
SF+CONTRIBUTION OF SELECTED ATOMS/H/A

ZRA1l SFsA»R KRAUSE 002*023 LWA
SF + COMPARISON WITH SFOBS/R/A

ZRA 1 SFsC DENNER 002#%111 LWA
SF+CONTRIBUTION OF SELECTED ATOMS/H/C

ZRA 1 SFsCHR KRAUSE 002#%012 LWA
SF + COMPARISON WITH SFOBS/R/C

ZRAl SFsCaR KRETSCHMER 002%211 LPA
SF/C/+COEFFICIENTS FOR DETERMINATION OF 3RD ATOM COORDINATE FROM KNOWN PR
OJECTION AFTER KUTSCHABSKY/MONATSBER/ D/DAW/7/1965/95+ACTA/1965/IN PRESS

ZRA 1 STAT WEISS 000%306 LWA
STAT/HOWELLS ET AL ACTA 34919509210 FOR C~TEST

ZRA 1 STAT WEISS 000%*309 LWA
STAT/SRINIVASAN ACTA 13,19605388 FOR C=~TEST

1103 FR 3 2 KEUNING» VONK* VOKAS/GRID N/10000 LWA
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8052
8050
7525
8051
7524
493
494
495
492
446

447

392

387

523

292
294
285

312

461

277

279

283

530

531

1103 - FRSORTER KEUNINGs VONK* VOPRE/PREPARES FOURIER DATA TAPE LWA
1103 LP KEUNINGs VONK* VINTS/F FROM 1 LWA
1103 2K PAT2 MARTIANI FIAT INTP LANG PAT2 COS COS LWA
1103 SF KEUNINGs VONK#* VALCO/SFsSCLyTFsR LWA
1103 2K SF MARTANI FIAT INTP LANG SPACEGROUP 14 0 LEVEL LWA
1105 FR 2 MORROW 3/GRID N/50 LWA
1105 FR 3 MORROW 9/GRID N/360 NPA
1105 LP ABS MORROW 14/LP OSC-ROTsWEISSENBERGYABS 6PTGAUS NPA
1105 SF MORROW 2/GEN SF 100ATOMS ANISO TEMP FACTORS LWwA
1604 FR 2 3 BLOUNT/DAHL* FOURIER/FASTsGENERALSBL2GRID N/240 LWA

APPLICABLE TO ANY SPACE GROUP THRU ORTHORHOMBIC (EXCEPT THOSE WITH
D-GLIDE)s USES UNIQUE REFLECTIONS ONLYe REGULAR OR DIFF FOURIER.

VARIABLE OUTPUT FORMAT. PROGRAM IN CDC FORTRAN-63 AND CODAP=1 FOR

USE WITH COOP MONITOR SYSTEMe

1604 FR3 SF BLOUNT/DAHL#* PREFOUR/SF+FR WITHOUT SCRATCH TAPE LWA
SAME AS FOURIER BUT ALSO INCLUDES SF AND LS SCALE FACTOR CALCULATIONS.

UP TO 4000 INDEPENDENT REFLECTIONS STORED INTERNALLYe MAX 100 ATOMS IN

ASYMMETRIC UNITs OTHERS GENERATED BY SYMMETRY CARDSs

1604AFT2 SPEC BROWN G M ANALYZE/FIT OF F#%2 CALC AND OBS LPA
COMPUTES RATIC AVG Fx%2 OBS/CALC FOR RANGES OF F##2 OR OF INTENSITY
EITHER CALC OR 0OBS OR FOR RANGES OF (SIN THETA/LAMBDA)*%2, ALSO COM-
PUTES R FACTORs AVG DELTA/SIGMAs ETCe INPUT TAPE FROM XFLS (AC 389) CR
BMFLS (AC 390).

1604 STEREO JOHNSON ¢ K ORTEP/THERMAL ELLIPSCID PLOT PROGRAM LWA
UTILIZES PLOTTER SUCH AS CALCOMP TO PLOT BALL-AND=STICK CRYSTAL STRUCTURE
FIGURES IN STEREQ WITH THERMAL ELLIPSOIDS OR CIRCLES ON THE ATOMIC SITES.
MAIN PROGRAM IS IN FORTRAN Il, IBM 7090 OR CDC 1604 MACHINE ORIENTED PLOT
ROUTINES ARE LIBRARY TYPE WITH MINOR MODIFICATIONSe 32K MACHINE REQUIRED.

1620T20K ABS JOHNSON/PATT* COMPUTES TRANSMISSION FACTORS LWA
PROGRAM FOR CRYSTAL GROUND AS AN ELLIPSOID OF REVOLUTION. FOR
Ge Eo GONIOSTAT TRANSMISSION FACTORS ARE COMPUTED AS A FUNCTION OF THETA
AND CHIs FOR WEISSENBERG DATA AS A FUNCTION OF THETA AND LAYER LINE,

1620 SPS ABS BS MAC/MOSELEY ABS FOR GONIOSTAT.
1620 SPS AT CEN MAC/LACHER ATe CENTERS FROM 3~FRe
1620 40K D H HAENDLERsCOONEY 12/TETRAGONAL D SPACINGS LWA

CALCULATES Q(HKL)» SQUARE OF SIN THETAs D{HKL) FROM UNIT CELL DATA
FOR HKL VALUES FROM 000 TO NNNs UP TO ANY GIVEN @ VALUEs

16209704 D H LP MEYERsMUELLER D SPACEsHKLsPHIsCHISLP$EXTINCTIONS LPA
INPUT=TITLE CARDs CELL DATAs INSTRUCTION CARDs GENERATES INDICES WITH
CHOICE OF EXTINCTIONS ACCORDING TO BUERGER (P83) CALCULATES D SPACINGS
TOGETHER WITH TRIGs FUNCTIONSe PHI» CHI FOR 3D ORIENTATIONsLP AVAILABLE

1620 20K D H PI PIPPY/AHMED#* (HKLY + D(HKL) IN SPECIFIC SPHERE LWA
CARD I/0s AUTOMATIC DIVIDEs INDIRECT ADDRESSESe GENERATES INDICES AND
COMPUTES SPACINGS FOR ALL REFLEXIONS WITHIN ANY PART OF SPECIFIC SPHERE

1620 40K D P HAENDLER 2/0RTHORHOMBIC D SPACINGS LWA
CALCULATES Q(HKL)s SQUARE OF SIN THETAs D{HKL) FROM UNIT CELL DATA
FOR HKL VALUES FROM 000 TO NNNs UP TO ANY GIVEN Q VALUE,

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 THETA,s 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 8/SIMPLE CUBIC D SPACINGS LWA
CALCULATES Q{HKL)s SQUARE OF SIN THETAs D(HKL} FROM UNIT CELL DATA
FOR HKL VALUES FROM 000 TO NNN UP TO ANY GIVEN Q VALUE.

1620 40K D P HAENDLER 10/BODY=-CENTERED CUBIC D SPACINGS LWA
CALCULATES Q(HKL)» SQUARE OF SIN THETAs D(HKL) FROM UNIT CELL DATA
FOR HKL VALUES FROM 000 TO NNNs WITH H+K+L EVENs UP TO ANY Q VALUE.

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

1620 40K D P HAENDLER 14/TRICLINIC D SPACINGS LWA
CALCULATES Q(HKL)+ SQUARE OF SIN THETA, D{HKL) FROM RECIPROCAL CELL
DATA FOR HKL VALUES FROM 000 TO NNN UP TO ANY GIVEN Q VALUE.
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1620 40K DF 3 AHMED GENERAL 3=D DIFFERENTIAL SYNTHESIS LWA
CARD [/0» AUTOMATIC DIVIDEs INDIRECT ADDRESSES, CALCULATES ELECTRON
DENSITYs 3 FIRST AND 6 SECOND DERIVATIVESs FRACTIONAL SHIFTS AND PEAK
CENTRES FOR UP TO 40 OR 50 ATOMS IN ONE PASSe ANY SPACE GROUPe

1620 20K DF 3 GIGLIO GENERALFASTSAT MOST 32 ATOMS LNA
1620 20K DF E GIGLIO STANDARD DEVIATIONS FROM DF LNA
1620 20K DP WEIS GABE/AHMED INTENSITY ESTIMATE REDUCTION LWA

USES CARD I1/0» AUTOMATIC DIVIDEs INDIRECT ADDRESSESe APPLIES SCLs LP»
ABS TO WEISSENBERG MEASUREMENTSs FO SQ MAY BE SHARPENED.

1620T20K DP WEIS MINKIN/PATT#* WEISSENBERG DATA REDUCTION LWA
CALCULATES STRUCTURE FACTORS FROM WEISSENBERG EQUI-INCLINATION DATA.
CORRECTS FOR ABSORPTION BY INTERPOLATION FROM TABLE PRODUCED BY PGM 523.

1620 20K E AHMED COORDS SeDe SUMS + AGRMT ANALYSIS LWA
CARD 1/0s AUTOMATIC DIVIDEs INDIRECT ADDRESSES. EVALUATES SUMS FOR S5eDo
OF ELECTRON DENSITY AND COORDSs Ry SCALEs APPLIES TF CORRECTIONe GIVES
DETAILED ANALYSIS OF SF ERRORSs. ANY SPACE GRQUP.

1620~2 FR BRYDEN 243-DIM FOURIER SUMe CARD OUTPUTs LPA
COMPUTES 2 AND 3-DIMe FQURIER SERIES AT 120 DIV PER CELL EDGEs OR SUB-
MULTIPLE OF 120 CARD INPUT AND OUTPUT.

1620C20K FR VOHELMs KING* ERAZ10/FOURIER LWA
CARD VERSION OF PROGRAMME 354
1620 20K FR2 HALL s SHIONO* SPS»yCARDs GRID N/100 LwWM

TRICLINICIMONOCLINICYORTHORHOMBICs NO LIMIT ON 1ST INDEXsLESS THAN 31 FOR
2NDe ANY NO« OF REFLEXIONSs TAsMF FEATURES.IBM LIBRe 844005

1620 SPS FR2 SVETICH 012/112 GEN PROJsN/200sPATTsFsDELTA F LWA
20K OR MOREs AUTO DIV. AVAILABLE W OR W/0 INDIRECT ADDsPLEASE SPECIFY
CARD I/0

1620T20K FR3 VDHELM/PATT#* GRID 1/100sQUTPUT NUMeOR ALPHAPLOT LWA
THE PROGRAM CALCULATES ONE SECTION AT A TIMEe. 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~Ds GRID N/120 LWA
GENERAL 2-D OR 2-D FOURIERe FOR 1620 WITH 40K OR 20K DIGITSs CARD 1/0»
AUTOMATIC DIVIDE+ INDIRECT ADDRESSESe INTERVALS OF N1sN2sN3/1206 EMPLOYS
THE DATA CARDS PRODUCED BY THE SF PROGRAMe

1620 20K FR3 HALL 9 SHIONO#* SPSsCARDs GRID N/100Q LwWM
TRICLINICsMONOCLINICsORHTORHOMBICs NO LIMIT ON 1ST INDEXsLESS THAN 31 FOR
2NDe ANY NOs OF REFLEXION IN ANY ORDERs IAsMF FEATURES. IBM LIBRe8+4¢006
ALSO ALPHABETIC PLOTTING PROGe FOR CONTOURINGs IBM LIBRe 8444007

1620 SPS FR PCH SVETICH 220/225/240/250 FOURIER PCH OUT LWA
CC S5 SC CS TABLE EXPANS AND PCH QUT FROM 1 QUAD CC SS SC CS TABLES IN
STORAGE PCH 192 OR 4 QUAD OF THESE OR SUMS (CC=5S5 OR SC+CS AND ADD ANY
PREVIOUS PARTIAL CALC X1 OR X2 IN 20THS 25THS 40THS 50THS TO CONTOUR
DIRECTLY ON 402 OR 407 PRINTOUT. AVAILABLE W OR W/0 INDIRECT ADDR PL SPEC

1620T20K FRSORTER VDHELM/PATT* PREPARES FOURIER DATA TAPE LWA
THE PROGRAM PREPARES FOURIER AMPLITUDES FROM QUTPUT OF SFLS PROGRAM.

IT REARRANGES THE TERMS IN EACH AMPLITUDE ACCORDING TO THE DESIRED
SORTING ORDERe IT TAPESORTS THE AMPLITUDES.

1620C20K FRIT KING ERA235/CONVERSION ERA302 OT ERAZ210 IT LWA
TREATS SF OUTPUT FOR SPACE GROUP SYMMETRY.
1620T20K GONIO DP JOHNSON/PATT* GeEe GONIOSTAT DATA REDUCTION LPA

CONPUTES STRUCTURE FACTORS FROM DATA MEASURED WITH THE GeEs GONIOSTAT
APPLIES ABSORPTION CORRECTIONS BY INTERPOLATION FROM TABLE PRODUCED BY
PGM 523+ OQUTPUT IS IN FORM SUITABLE FOR INPUT INTO PGM 372,

1620 40K H HAENDLERsCOONEY 5/INDICES TRANSFORMATION LWA
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 HAENDLERsCOONEY 6/REVERSE INDICES TRANSFORMATION LWA
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 ERAL119/HKL + SIN sHETA/LAMBDA LPA

1620-2 1D BRYDEN INTERATOMIC DISTANCES AND ANGLES MPA
COMPUTES INTERATOMIC OISTANCES AND ANGLES IN ALL CRYSTAL SYSTEMS.

CARD INPUT AND OQUTPUT.
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1620 20K (D CHU s SHIONO SPSsCARDsALL DISTANCES» ANY SYM, LM
CALCULATE ALL DISTANCES LESS THAN A LIMITa DIVsMFsTNFsIA FEATURES.

ALL ANGLES ARCUND AN ATOM BY 2ND PROGe IBM LIBRe 8444008

1620T20K ID JOHNSON/PATT#* INTERATOMIC DISTANCES AND ANGLES LWA
NO RESTRICTIONS ON LATTICE SYMMETRYs UP TO EIGHT SYMMETRY=RELATED
EQUIVALENT UNITS CAN BE SPECIFIEDe ASYMMETRIC UNIT MAY CONTAIN ONE TO
48 ATOMSs LIMITS FOR DISTANCES AND ANGLES ARE SPECIFIED BY GPERATOR.

1620 20K ID (1) PIPPY/AHMED* BOND LENGTHSs ANGLESs EeSeDeS - LwA
CARD 1/0s AUTOMATIC DIVIDEs INDIRECT ADDRESSES. CALCULATES BONDS AND/OR
ANGLES BETWEEN SPECIFIED ATOMS IN GIVEN LIST OF COORDSs CAN COMPUTE
EeSeDeS FOR ANY ANGLEs AND ANY BOND EXCEPT IN TRICLINIC CELLSe

1620 ID (2) AHMED INTER + INTRAMOLECULAR DISTANCES LWA
40Ks OR 20K WITH MODIFICATIONSs CARD I/0s AUTOMATIC DIVIDEs INDIRECT
ADDRESSESe FROM A LIST OF ATOMIC COORDS OF ONE MOLECULEs IT COMPUTES
ALL BOND LENGTHS WITHIN A GIVEN LIMIT, ALL BOND ANGLESs GENERATES
POSITIONS OF EQUIVALENT MOLECULES AND SCANS ALL INTERMOLECULAR DISTANCES.

1620 40K LC HAENDLZR»COONEY 3/DIRECT LATTICE FROM RECIPROCAL LWA
CALCULATES DIRECT LATTICE PARAMETERS FROM RECIPROCAL LATTICE PARAMETERS
INCLUDES ANGLE FUNCTIONS AND VOLUMES,

1620 40K LC HAENDLERS»COONEY 16/RECIPROCAL LATTICE FROM DIRECT LWA
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)e WILL CONVERT RECIPROCAL OR
DIRECT CELLS. .

1620 40K LF AHMED LF AND WILSON PLOT Lwa
CARD I/0s AUTOMATIC DIVIDEs INDIRECT ADDRESSES. COMPUTES SIN SQ THETA AN
LF FOR MAX. OF 10 F-CURVESs EVALUATION OF TF AND SCALE BY WILSON PLOT
OFTIONALs PREPARES INPUT TO PROGRAM NOe 369

1620C20K LF KING ERAL121/SUBTABULATION LWA
INTERPOLATES PUBLISHED LF TABLES TO GIVE TABLES AT ANY DESIRED INTERVAL
USES INDIRECT ADDRESSING

1620 20K LF SHIONO SPSsCARD»4 POINT INTERPLNe LWM
F V5« SIN OR SIN/LAMBDA TABLE OF DESIRED INTERVAL FROM LITeVALUES.
DIVeMFsTNFsIA FEATURESe IBM LIBRs 8442003

1620-2 LP BRYDIN CORR INT FROM EQUI-INCL WEISS LPA
CORRECTS EQUI-INCLIN WEISS PHOTOS FOR LP AND FOR UPPER-LAYER SPOT EXTEN
BY THE METHOD OF PHILLIPSe CARD INPUT AND OUTPUT.

1620 20K LP SHIONO SPSyCARD s NORMAL=Be /EQUI=INCLINS LwWM
WITH OR WITHOUT EXTENDED SPOT CORRECTION BY PHILLIPS.DIVsMFsIA FEATURES
IB8M LIBRe 8444002

1620T20K LS OT IT JOHNSON/PATT#* LS SUMS SOLVER - PARAMETER SHIFTER LPA
PARAMETER CORRECTIONS ARE COMPUTED BY SOLVING LEAST SQUARES SUMS WHICH
ARE PART OF OUTPUT FROM PGM 372+ NEW PARAMETER TAPE IS PREPARED FOR INPUT
INTO ANOTHER CYCLE OF LEAST SQUARES WITH PGM 372,

1620 40K PI HAENDLERsCOONEY POWDER INDEXINC PROGRAM LiWA
FROM ACTA CRYSTes 1651243(1963), BASED ON ITO METHOD
1620 20K R DAMIANI FASTsR FOR SYSTEMATIC TRANSLATICN MNA

AND ROTATION IN THE SPACE OF ONE OR MORE ASYMMETRIC UNITS.THE NUMBER OF
REFLEXIONS IS 120 AT MOST
1620 60K R MASLEN AGREEMENT ANALYSIS LWA
R=-FACTOR IS CALCULATED FOR SPECIFIED INCREMENTED RANGES OF FOBSsSIN
THETA SQUDesHsKsANDLe SLOWER FT2 VERSION FOR 20K MACHINE AVAILABLE
1620C20K sSCL TF KING ERA256/PATTERSON SHARPENER LWA
WILSON PLOT FOR SCL/TFe CALCULATES NORMALIZED STRUCTURE FACTORS AND
COEFFICIENTS OF SHARPENED PATTERSONe USES INDIRECT ADDRESSINGe

1620 SPS SF CAUGHLAN 400/410 PARAMETER GEN AND SF CALC LWA
20K OR MOREs AUTO DIVe CALC SF W ISO TEMP FACTORe ANY SPACE GROUP

1620 SF KING ERALI64/TRICL PPA

1620 20K SF SHIONO SPSsCARDy TRIsMONOsORTHO LWM

INDIV.ISOTROPICs UP TO 150 ATOMS ONE PASSs ANY AXIAL SETTINGs ANY NOe
OF REFLEXIONSs DIVeIAsMFsTNF FEATURESs IBM LIBRs B8+4e400&

1620 SPS SF SVETICH 402/STRUCTURE FACTOR RESCALE LWA
20K OR MOREs AUTO DIV
1620 20K SF 3 DAMIANI FAST»ISOTROPIC AND ANISOTROPIC TF MNA
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NO GENERALsAVAILABLES SPACE GROUPS 1s237s8s14 INTERNATIONAL TABLES
1620C20K SF LS KING ERA302/BLOCK DIAGONAL LS LPA
TRICLINICyMONOCLINICsORTHORHOMBIC SPACE GROUPSs PARAMETERS = FSCALES
POSITIONSsISOTROPIC TFe UP TO 68 ATOMS OF 9 TYPES IN ASYMMETRIC UNIT
USES INDIRECT ADDRESSING.

1620 40K SFLS MAIR/AHMED LS REFINEMENTe BLOCK DIAGONALe LWA
CARD 1/0s AUTOMATIC DIVIDEs INDIRECT ADDRESSES. COMPUTES SF AND
ACCUMULATES LS TOTALSe GIVES NEW VALUES FOR ATOMIC COORDSs 1S5S0 AND/OR
ANISOTROPIC TEMPERATURE PARAMETERSs Rs BONDSs ANGLESe ALL SPACE GROUPS

1620 SF R SCL AHMED SF+R+5CL ALL SPACE GRPSe VERY FAST LWA
SF R SCLe 1620 WITH 40K DIGITS, CARD [/0s AUTOMATIC DIVIDE + INDIRECT
ADDRESSES. CALCULATES SF FOR ALL SPACE + PLANE GRPSe ALSO R + SCLe
MAXe OF 50 ATOMSs 10 F-CURVESe ISOTROPIC TeFe AT PRESENTe VERY FASTe

1620T20K SPC H JOHNSON/PATT* GONIOSTAT SETTINGS LWA
Ge Eo GONIOSTAT ANGULAR SETTINGS FOR TRICLINIC OR HIGHER SYMMETRYe
REQUIRES A REFLECTION AT CHI NINETYe QUTPUT SEQUENCE ARRANGED TO
MINIMIZE DUPLICATE ANGLE SETTINGS.

1620 20K SPC H LP PIPPY/AHMED* (HKL) + GONIOSTAT SETTINGS + 1/LP LWA
CARD 1/0s AUTOMATIC DIVIDEs INDIRECT ADDRESSESe. GENERATES INDICES AND
CALCULATES PHIs CHIs 2THETAs AND 1/LP FOR ALL REFLEXIONS WITHIN ANY
PART OF SPECIFIC SPHERE IN RECIPROCAL SPACE. ALL SYSTEMS.

1620C20K SPC H KING ERA270/GONIOSTAT SETTER LPA
GONIOSTAT SETTINGS AND LP FOR ALL REFLEXIONS IN GIVEN SPHERE.

USES INDIRECT ADDRESSINGs

1620FTN2 SPEC SEGMUELLER SIMULTANEOUS BRAGG REFLEXIONS LWA
COMPUTES AZIMUTHS OF SIMULTANEOUS BRAGG REFLEXIONS {(UMWEGANREGUNG)

FOR ALL POSSIBLE PAIRS OF LATTICE PLANES FOR A GIVEN MAIN REFLEXION
IN CUBIC AND HCP CRYSTALSe 40K

2002 DIR BEITINGER-HOP* SIGN DET WITH DOUBLE PATT FUNCTIONS LXA

2002 FR 293 HILDEB s HAHN* GEN VERS BL GRID VARIABLE LWA
FOR 2002 WITH PUNCHED CARD ACCESSORIES. SECTIONS PARALLEL
AsB IN HEIGHTS Ze SIZE AND DENSITY OF GRID IN AsB AND
Z~VALUES MAY BE SPECIFIED BY USERe ANY SYMs IT VIA CARDS,

ONE FOR EACH HsKslL COMBINATIONSSORTED ON LsKsHe OT ON DIRECT
PRINTERs (SEE PGM NOe 5009)

2002 FR 293 PLEHWE s BAERNIG* BLs A OR Ce FR 3 OR SECTIONS OR PRO- MWA
JECTION OR PROJECTED SLABS PARALLEL XsY. SIZE AND DENSITY OF GRTD MAY
BE SPECIFIED BY USER. BLK POSSIBLEs IT AND OT VIA TAPE.

5000 WORD MAGNETIC CORE AND 10000 WORD DRUM MEMORY NECESSARY.

2002 H PLEHWE s BAERNIG* H FOR THE 14 BRAVAIS LATTICES WITHIN MWA
GIVEN LIMITING SPHERE»s» CALCULATION OF Q-VALUES FOR GIVEN RECIPROCAL
LC AND SORTING BY INCREASING Qs OT HKL AND 4THETA OR SQARE OF
SINITHETA) OR 2SIN(THETA) OR D.

2002 10 PLEHWE s BAERNIG* DISTANCES AND ANGLES BETWEEN MWA
SPECIFIED ATOMS ARE CALCULATED. ANY SYMMETRY.
2002 SF 3 PLEHWE s BAERNIG* A OR C OR INSERTS FOR SPACE GROUPS. MWA

UNLIMITED NUMBER OF REFLEXIONSs UP TO 333 ATOMS AND 20 LF TABLES.
INDIVIDUAL ISOTROPIC TF, IF NEEDEDs R AND SCLs IF FO=-VALUES ARE
GIVENe IT AND OT VIA TAPE.

2002 LP WEIS PLEHWEsBAERNIG* LP CORRECTION FOR EQUI-INCLINATION MWA
WEIS DATA FOR ANY LAYER ABOUT ANY DIRECTION UVWe IT RECIPROCAL LC»s
ZETA UVWs HKL AND INTENSITY. OT SF AND SQUARE OF SFo

205 EL DARWINs SMITH TB71/RADIAL DISTR FUNCTION LWM
205 EL DARWINs SMITH TB102/LEAST SQU REFINEMENT LWM
205 FR 2 EVANS/BURROUGHS TB59/PROJECTIONAL FOURIERS LwWM

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

205 FR 3 MARSHsEICHHORN TB22/FOURIER AND VECTOR MAPS LWM
GENERAL FOURIER SYNTHESIS ACCORDING TO BEEVERS-LIPSON PRINCIPLES
IN UP 7O 76-TH CELL EDGE FOR ALL SPACE GROUPSe. PRINTS FIGURE FIELD
DIRECTLYs NEGATIVE VALUES IN REDe PERMITS FORMATING FOR OBLIQUE CELLS
AND APPROXIMATE RATIO OF EDGES.

205 H EICHHORN TB19/LATTICE POINT GENERATION LWM
PROGRAM GENERATES ALL POSSIBLE INDEX COMBINATIONS WITHIN GIVEN LIMITING
SPHEREs SUBJECT TO SPACEGROUP CONSTRAINTSe PRINTS LIST OF PERMITTED
(HKL) WITH THEIR SINESQUTHETA VALUES,
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203 ID E EICHHORN T820/BONDS» ANGLES AND ERRORS LWM
GIVEN ATOMIC POSITIONS WITH THEIR ESD VALUESy COMPUTES ALL BONDS THAT
ARE LESS OR EQUAL TO SUPPLIED MAXIMUM VALUE. CALCULATES MOST PROBABLE
ERROR OF DISTANCESe THEN COMPUTES REQUIRED ANGLES AND THEIR MPE.

205 LP 3 EICHHORN TB21/LP FOR PRECESSION LWM
PROGRAM COMPUTES LP FACTORS ACCORDING TO WASER FORMULAs THEN PROCESSES
INTENSITIES AND PRINTS LIST OF (HKL)sRAW INTs FSGQUs F AND SINESQUTHETA.

205 LP 3 EICHHORN TB23/1.P 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)e INTy Fs FSQU AND SINESQUTHETA

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

PROGRAMS TB 5853 THROUGH G DOVETAIL INTO TB 58A.

220 DP 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 TABULATORs GRID INTERVALS UP TQ 1/100 OF EDGE.

220 FR 3 SILVERTON X-4C/ADAPTATION PROG 2 TO 3 LPA
PRELIMe 1D SUMMNe FOR ANY MONOCLINIC CENTRIC SP GP.

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-VERSA.

THEN GENERATESs SUBJECT TO SPACEGROUP CONSTRAINTSs ALL POSSIBLE (HKL)
WITHIN GIVEN LIMITING SPHERES

220 1D E EICHHORN TB58B/POSITIONS»BONDS s ANGLES AND ESD  LWM
PROGRAM FIRST COMPUTES ESD FOR ATOMIC POSITIONS ACCORDING TO CRUICKSHANK
EXPRESSIONy THEN COMPUTES DISTANCES AND ANGLES AND THEIR MPE.

220 LF EICHHORN TB58C/PREP OF SCATT CURVES LWM
CURVEFITS GENERALLY SUPPLIED (INT#TABLESSETC) LITTLE F TO YIELD A SET OF
PUNCHED CARDS AS STANDARD INPUT FOR TB 58Ae

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 RADIIs ROUTINE INTEGRATES WAVEFUNCTIONS PER SHELL»
MULTIPLIES INDIVIDUAL VALUES BY ELECTRON OCCUPANCYs TOTALS FOR ALL SHELLS
AND PRINTS ATOMIC SCATTERING FUNCTION AT INTERVALS OF 0e0Q2 IN SINETHETA
OVER LAMBDAs INTEGRATION PROCEDURE IS BY OVERLAP=CURVEFITTING.

220 LP 3 EICHHORN TB58E/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.

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 SPC SILVERTON X-1/GONIOSTAT SETTINGS LPA

6001 1K AT MUSATTI SHIFTS OF AT LPA
CALCULATES THE SHIFTS OF ANISOTROPIC THERMAL PARAMETERS FROM OBS AND CALC
DERIVATIVES BY NARDELLI-FAVA METHODe THIS METHOD MAKES CALCULATION
INDEPENDENT OF THE NUMBER OF REFLECTIONSa

6001 1K AT SD ANDREETTI ANISOTROPIC THERMAL PARAM SD LPA
CALCULATES SD OF ANISOTROPIC THERMAL PARAMETERS BY CRUICKSHANK FORMULAE.
6001 1K DF 2 3 MUSATTI GEN 2 AND 3D DF LPA

CALCULATES THE ELECTRON DENSITYs 3 FIRST DERIVATIVES AND & SECOND
DERIVATIVES AT ASSUMED ATOM POSITIONS (NO RESTRICTIONS ON NUMBER OF
REFLECTIONS AND OF POSITIONS) AND THE ATOMIC SHIFTS FOR 0BS AND CALC
DATA IN ORTHORHOMBICs MONOCLINICs AND TRICLINIC SPACE GROUPS.

6001 15 DP ANDREETTI LS PLANE POL COORD BONDS ANGLES LPA
CALCULATES WEIGHTED PLANE THROUGH GIVEN POINT USING LS METHODs AND
DETERMINES STATISTICAL SIGNIFICANCE OF DISTANCES FROM THIS PLANEs CAL=-
CULATES POLAR COORDSs FOR REPRESENTATION OF ATOMIC ENVIRONMENTSs
GIVEN ATOMIC POSITIONS WITH THEIR EeSeDs VALUESs COMPUTES ALL BOND .
DISTANCES THAT ARE LESS THAN OR EQUAL TO SUPPLIED MAXIMUM VALUEs AND
ALL POSSIBLE ANGLESe E«SeDe OF BOND DISTANCES AND ANGLES ARE CALCe
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WITH DARLOW FORMULAE,

6001 1K DP PANATT/LOMBARD#* RESCALING FOR SF LWM
6001 1K DP PREC PANATTONISZANO* LP LF THETA LwWA
6001 3K DP SCLTF PANATTONIsZANO* WILSON PLOT RESCALING LWA
6001 1K DP WEIS PANATTONIsZANO* P 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 LwM
6001 1K FPK DOMENICIsZUCCA FPK AND STOKES CORRECTION LWA
CONVERTS THE 2 THETA DATA IN FUNCTION OF Ss PERFORMS FOURIER INVERSION OF
THE EXPERIMENTAL PEAK SHAFE AND OF THE STANDARD PEAKs GIVES AVERAGE
CRYSTALLITE SIZE AND THE CORRECTED PEAK SHAPE BY FURTHER INVERSION
6001 1K FT DONENICTIs2UCCA FT FUNCT4R9S MAXsCORReTERMsEFFECTS LWA

CONVERTS THE 2 THETA DATA IN FUNCTICN OF Ss 2 WAVE LENGTHS ACCEPTED:
PERFORMS FOURIER INTEGRAL AS FUNCTION OF R ANL/OR S MAXs CORRECTS
TERMINATION EFFECTS BY EXTRAPCOLATION,.

6001 1K ID DOMENICISsMIGLIO RDFSsPERFECT CRYSTALsMULTI ATOMS NP A
GIVES A LIST OF THE INTERATOMIC DISTANCES FROM R = 0 TO R = 15 ANGSTROMS,s
ARRANGED ACCORDING TO THE NUMBER AND TYPE OF COORDINATED ATOMSs PRESENTLY
ABBREVIATED FOR SIMPLE CASES.

6001 LP DOMIANO SPOT EXTENe LP CORR 3 AXES LPA
CALCULATES LORENTZ POLARIZATION AND REFLECTION SPOT EXTENSION CORRECTIONS
FOR REFLECTIONS TAKEN ABOUT 3 AXES. .

6001 LS ¢ PANATT/GRUB L5/3D BLOCK 3X3 6X6 1X1 AT LWA
ALL SPACE GROUPSs NO LIMIT ON ATOMS AND REFLECTIONSs PARAMETERSsPOSITIONS

6001 1K PARAM SD MUSATTI POS PARAM 5D LPA
PROGRAM CALCULATES STANDARD DEVIATIONS OF ELECTRONIC DENSITY AND OF FIRST
AND SECOND DERIVATIVES AND OF POSITIONAL PARAMETERS ON A GIVEN ATOMIC
PEAKe

6001 SCL LS DOMIANO LS SC FAC DETN FOR MAX18LAYERS 2AX LPA

CALCULATES INTERLAYER SCALING FACTOR FOR TWO AXES DATA BY LEAST SQUARES
FROM EIGENVALUES AND EIGENVECTORS OF SYMMETRIC MATRIX UP TO ORDER 18
CALCULATES SCALED AND AVERAGED INTENSITIES FOR REFLECTIONS OBS ON MORE
THAN ONE LAYERs

6001 3K SCLTF LS PANATTONI,ZANO# RESCALING SF LwA

6001 1K SF 3 A PANATT/DEGRIF* LwM

6001 1K SF 3 C PANATT/DEGRIF* L.wM

6001 1K SFRS R MUSATTI SF RESC AND R DETN LPA
RESCALES SF AND CALCULATES R FOR ALL REFLECTIONS OR FOR SINGLE LAYERS.

6001 1K TF LS ANDREETTI SCL AND TF BY LS FROM WLP LPA
SCALE AND TEMPERATURE FACTORS ARE CALCULATED FROM THE LEAST=SQUARES
STRAIGHT LINEs

650 ABS SANDS ABCOR/PLOTS ABS COR TEMPLATE FOR WEIS

650 DP 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 LP'CORRECTED INTENSITIES.

650 DP BARTL PL AND ABS CORRECT FOR EQUI WEIS LWA

CORRECTS I OBS FOR LP!'FACTs ABSGRPTION
CORRECTION BY MEANS OF TABLE OF A(SIN THETA)
SUPPLIED BY USER COMPUTES ALSO SIN THETAs )
APPLICABLE FOR EQUIINCLINATION WEISe (MONOCLINIC AND HIGHER SYM},
650 DP BROWN/LINGFTR*/5306 WILSON PLOTs SCL AND TEMP FACTOR MWA
LIMITED TO MONOCLINIC GR TRICLINIC SYMMETRY
650 DP BROWNsSTEWART/LINGFTR#/530X DATA REDUCTION LWA
5301+5302/FORM FACTOR INTERPOLATION AND STORAGE FOR DATA REDUCTION
5303/DATA REDUCTIONs LP 3 WEISs MONOCLINIC SYMMETRY AND HIGHER
5304/DATA REDUCTIONs LP 3 WEISs ALL SYMMETRIES
5305/DATA REDUCTIONs LP 2 PREC» MONOCLINIC SYMMETRY AND HIGHER
650 DP DIETRICH X1/SHARPENING (VARIABLE FUNCTION) MWA
IT CONSTANTS FOR SHARPENING FUNCTIONe OT OF (5040) OR (5041)
OT (5040) QR (5041) CARDS RESPECTIVELYs CONTAINING SHARPENED FO
650 DP DIETRICH X10/INTERPOLAT SCAT FACsCORREL LAYERS MWA
IT SCL FOR LAYERs UP TO 10 FORM FACTOR TABLES FROM LITERATURE (WIDE
INTERVALSs SIN THETA/LAMBDAs F)» OT OF (3040) COMPLETED BY PUNCHING
ABS FACTOR AND WEIGHTs AND/OR OT OF (5039)°
OT FOR (5040)'CARDS INDICESs SIN*%2 THETA/LAMBDA%*%2, WEIGHTs FOs UP TO
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5042

5044

5046

181

5040

324
329

5038

325

302

508

356

5047

1790

172
171

198
174

5039

10 SCATTERING FACTORS (ACCURATE LOGARITHMIC INTERPOLATION}
FOR (5039)'CARDS SAME AS ABOVE EXCEPT WEIGHT AND FO
650 DP DIETRICH X11/SELECTS DATAs SCALESs 1ST SUMM FR MWA

IT 1 CARD WITH 30 STATEMENTS ABOUT WANTED TYPE OF SYNTHESISs GRIDS AND
LOWER AND UPPER LIMITS FOR XsYsZy» 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
DATAs OT OF (5037) OR (5038) OR/AND PREVIOUS OT OF (5042)FOR ADDITION

0T COMPLETE AND OPTIMAL IT FOR FR'PROGR (5047) FOR SECTION OR PROJECTION
EXTRA CARD CONTAINING CHECK TOTALSs LARGEST COEFFICIENT

650 DP DIETRICH X13/N(ZY'TEST MWA

IT LIMITS OF RECIPROCAL SPACE OF DATAs 2 STATEMENTS FOR AUTOMATIC
SELECTION OF (OVERLAPPING) RANGES OF SIN#%2 THETA/LAMBDA*#2s SCL»

OT OF (5040) OR (5041)

OT N(O«1)TO N(1s0)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 DATASPRODUCE IT FOR( 118) MwA

IT 8 STATEMENTS FOR SELECTION OF DATA AND TYPE OF SYNTHESIS WANTEDsFOQOQO»
VOLUME OF CELL»s 2 SCL ONE CF.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 ABS STEWART/LINGFTR* /5308 ABSORPTION CORRECTION MPA
LIMITED TO ZERO LEVEL WEIS DATA, RECTANGULAR CRYSTAL CROSS SECTION
650 DP LP DIETRICH X9/CORRECTS EQUIINCL WEIS INTsS5Q ROOT MWA

IT WAVE LENGTHs EQUIINCLINATION ANGLEs OT OF (5039)s COMPLETED BY
PUNCHING INTENSITIES
OT INDICESs SIN®#%2 THETA/LAMBDA##%2s FOs FO%%2s 1/LPs SQUARE ROOT OF LP

650 DP LP SHIONO INTENSITY CORRe WEISSENBERG MWA
BASIC 6504 EQUI-INCL WEISSe PRINCIPAL OR NON-PRINCIPAL AXES ROTN

650 DP PATS SHIONO SHARPENED PATTERSON COEF PGM170,171 LWA
BASIC 650

650 DP R DIETRICH X6/S5CALES FOes ADsBOsFO~FC+AO=ACBO-BC MWA

IT OT OF (5037)

OT INDICESs FOsFCs FO~FCe FOR SYMMETRY P1 ALSO AOs BO» AO=ACs BO-BC
3 ADDITIONAL CARDS CONTAINING 2 TYPES OF R AND MAXIMUM AND MINIMUM
VALUES OF MAIN OT

650 E SHIONO STANDSDEV OF ELECTRON DENSITY ETC LWA
BASIC 650
650 FPK LP DEANGELIS/COHEN BL/FOURIER ANAL4OF 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/COSe CORRECTS
FOR VARIATICNS OF ANGULAR FACTORS ACROSS PEAKe OUTPUT 31 COEFFe AT 1/2
HARMONIC INTERVALS AND ¢ COEFF. AT 1/4 INTERVALS FOR ALL PEAKS.

650 FR 2 BAUR GENL PROJ CC S5 €S SC LWA
650 WITH INDEX REGs VARIABLE GRIDs
650 FR PCH JENSEN CC §S sC CS TABLE EXPANS AND PCH OUT LWA

FROM 1 QUAD CC 5SS SC CS TABLES ON DRUM PCH 1 2 OR 4 QUAD OF THESE OR SUMS
CC~-SS OR SC + (S AND ADD ANY PREVIOUS PARTIAL CALC X2 OR X3 IN 20THS
25THS 40THS 50THS CONVENIENT TO CONTOUR DIRECTLY ON 402 OR 407 PRINT OUT

650 FR 2 DIETRICH X22/GENERALsFAST» WITHI( ) SECTIONS MWA
IT OT OF (5042) AND EVENTUALLY OT OF PREVIOQUS RUN OF (5047) FOR ADDITION
OT 1 HEADING'! AND CHECK'CARDe SYNTHESIS (7 VALUES PER CARD)

650 FR 2 SHIONOSHELLNER»WOLFEL /GENL PROJ CC S5 €S SC» N/250 MWA
FOURIER PROJECTION ALSGC FOR PGM 171e FOR BASIC 650 OR WITH IXAs IAS AND
UP TGO 4 TAPES OR IXAs IASy TAPES AND ON=-LINE 407

650 FR2 JENSEN ENL PROJsN/200sPATT9FsDELTA F LWA

650 FR 3 SHIONO FOURIER®PATTsDIFFERENCE N/60O MWA
MONOCL.syORTHO« USE OUTPUT OF PGM 176+ PGM 170 USED FOR 2NDsORD SUMS.

IXAs 1ASy UP TO 5 TAPESs ON~-LINE 407(OPTIONAL) W

650 FR3 JENSEN GENL sN/1000XN/200sPATTsFsDELTA F LWA
650 FR 3 DF SHIONO DIFFERENTIAL SYNTH LWM
MONOCLsORTHOs USE OUTPUT OF PGM 176« BASIC 650 OR WITH IXAsIASs 1 TAPE.
650 H DIETRICH X8/LATTICE POINT GENERATION MWA

IT A%eBRyCHsALPHA*SBETA%*9sGAMMA* sMAXIMUM OF SIN THETA/LAMBDAS»TYPE OF DATA
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290

183

221

184

220

327

133

509

182

218

5042

5037

177

176

235
5031

5030
219

326

WANTED {1923 DIMENSIONALs INDICESsFOR WHICH ALSO NEGATIVE VALUES
HAVE TO BE CONSIDERED)
OT INDICESs SIN¥*2 THETA/LAMBDA##2. NO POINTS RELATED BY FRIEDEL LAW
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 HYDROGEN STEWARTLINGFTR#/5105 H COORDSsBOND LENGTHSs ANGLES LWA
CALCULATES BOND LENGTHS AND ANGLESs GENERATES HYDROGEN POSITIONS FOR
TERMINAL AND CHAIN TETRAHEDRALs TRIGONALs TERMINAL»s OR H-BONDED
ATOMS FOR SPECIFIED ATOM=HYDROGEN ODISTANCESs MONOCLINIC OR HIGHER
650 ID LINGFTR#9BROWN/5112 INTERMOLECULAR DISTANCES LWA
GENERATES AND STORES RELATED ASYMMETRICAL UNITS SPECIFIED AND CALCULATES
ALL INTER~ AND INTRA=ATOMIC DISTANCES WITHIN MIN=-MAX SPECIFIED LIMITS

650 1D SHIONO DIST»ANGLES»SeDe OF ANGLEs ANY SYM LWA
BASIC 650
650 1D STEWART 9 LINGFTR#*4BROWN/5102 BOND LENGTHSs ANGLES LWA

CALCULATES BOND LENGTHS AND ANGLES BETWEEN SPECIFIED ATOMS WHOSE
COCRDINATES ARE STORED IN MEMBORYs MONOCLINIC OR HIGHER SYMMETRY

650 LF SHIONO 4 POINT INTERPOLATIONs PGM 176 LWA
650 WITH IXAes ON-LINE 40T(OPTIONAL) PREPARES ATOMIC F TABLE
650 PABSPROF MUSILBEUTHOMAS GOODYEARATOMICREPORTGATDMB29DECKBO6 LWA

PROGRAM WRITTEN FOR IBM 650 TO CALCULATE COMBINED ABSORPTION AND
RADIAL DIVERGENCE CORRECTIONS FOR DEBYE=-SCHERRER POWDER DIFFRACTION
LINES. PROCEDURE THAT OF TAYLOR AND SINCLAIR JPROCe PHYSse SOC.
LONDON»57y 1945) FOR DIVERGENT RADIATIONe MACHINE CALCULATION TIME
ABOUT TWO AND ONE~HALF HOURSs INPUT DATAe SAMPLE RADIUSs TARGET TO
SAMPLE DISTANCEs CAMERA RADIUSsy MEASURED 20s LINEAR ABSORPTION
COEFFICIENT OF SAMPLEe PROGRAM QUTPUT 185 RELATIVE INTENSITY VSe 20
REFERENCED TO TRUE 20 POSITION.

650 LP BAUR PREC ANY LEVEL LPA
650 WITH INDEX REG AND FLOATSPTes ANY SYMMETRY,
650 PLANE STEWART/LINGFTR#/5103 LEAST SQUARES PLANE LWA

CALCULATES LS PLANE FOR MONOCLINIC AND HIGHER SYMMETRYs RESTRICTED TO
TOTAL OF 98 ATOMS AND 040035A MIN PLANE=ORIGIN DISTANCE
650 R &CL BROWN s STEWART/LINGFTR*/440X FO DATA RESCALING LWA
4400944Q1/F0 RESCALING AND STATISTICS PROGRAMS
4402/APPLIES OVERALL ISOTROPIC TEMP FACTOR CORRECTION BEFORE RESCALING
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 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 ISCTROPIC TFs SYMMETRY (P1 OR P=1)s OT OF (5041)
OT INDICES, WEIGHTs FOs FCe FOR SYMMETRY P1 ALSO AC, BCs AC/FCs BC/FC
EXTRA CARD SCL (CALCULATED BY LS CF WEIGHTED FO=FC)
&£50 SF AT 3 BROWNsJENSENsLINGFTR#* s STEWART/400X 420X/ LWA
4000»4010/PARAMETER LOADING AND GENERATION PROGRAMS
4001s4002/AT 2 ONLY WITH PARTIAL CONTRIBs MAX 100 ATOMSs 8 TYPES
4201/AT 3 AND DISPERSN CORRECTIONSs MAX 100 ATOMSs 8 TYPESs ANY ORDER

650 SF AT 3 SHIONO TRICLsMONOCL#ORTHO*8 KINDs 50 UNIQ LWA
ISOTROPIC OR ANISOTROPICe BASIC 650 OR WITH IXA OR WITH IXAs IASe

€50 STAT ALDEN+STOUTH* 1420/UNIT SF» WILSON + HPR STAT TESTS LPA

650 STAT BARTL VARTANCE'TEST LWA

COMPUTES SPECIFIC VARIANCE FROM F SQUAREDPUT ON ABSOLUTE SCALE
BY WILSON TEST.

650 STAT BARTL N(Z)'TEST LWA
PREPARES DATA FOR N(Z)'PLOT.
650 TF STEWART/LINGFTR#/4500 TF CORR BY LST SQ LWA

CALCULATES LST 5Q ISOTROPIC TEMP FACTOR AND SCALE FACTOR CORRECT FROM
QUTPUT OF STRUCT FACTOR PROGRAMS (IUCR 177) FOR FO RESCALING (IUCR 218)
650 TF SHIONO ANISOTROPIC TF FROM PGM 1744176 LWA

BASIC 650 USE QUTPUT OF PGM 174
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328

233

5025

301

4002

397

383
381

511

512

331
332
382
330

510

338

5065

8018

519

650 TF UNIF SHIONO WILSON PLOTs UNITARY SF LPA
650 WITH IXAsIASs ON=LINE 407,

704 DIR WOOLF SON MULTIPLE SOLUTION DIRECT METHOD
DIRECT SIGN DETERMINATION USING METHCD OF STRUCTURE INVARIANTS AND Z-TEST
=~ MULTIPLE SOLUTION RESULTS DISPLAYED AS FOURIER MAPSs WRITTEN IN
FORTRAN

704 8K FR 23 HILDEB»HAHN* GENER VERS BL GRID VARIABLE LWA
CALCULATES SECTIONS PARALLEL AsB 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
ON LsKsHe IT AND OT VIA TAPE.

704 8K FR 2 3 SLY s SHOEMAKER* MIFR1/GENL sFASTsBLsGRID N/120 LWA
SAP PROGRAM BEEVERS~LIPSON PRINCIPLE FAST TABLE LOOK-UPe APPLICABLE
TO ANY SPACE GROUP THRU ORTHORHOMBIC BY SELECTION OF SYMMETRY CARDSe
INPUT IS ONE CARD EACH UNIQUEZ REFLECTIONe (CARDS ARE SORTED ON INDICES
AND PUT ON TAPEs STRAIGHT OR DIFFERENCE FOURIER POSSIBLEe VARIABLE
FORMAT OUTPUT SHEETS PERMITS DIRECT CONTOURINGe CALC UP TO 100+000
TERM POINTS PER SEC CON 32K 704e OPERATES ON 32K 709 WITH COMPATIBILITY.
HAS BEEN REWRITTEN FOR BIM T709/7090 (PGM 357).

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 PROCEDUREY9 DESIGNED FOR
DIFFRACTGMETER MEASUREMENTS CALIBRATED BY USING A STANDARD AND THEREFORE
NO EXTRAPOLATION FUNCTIONS ARE INCLUDED9 COMPUTES D VALUES FOR REQUESTED
(HKL) SETSe

704FT28K 2DIRC WOOLFSONs SPARKS LwM
INPUT DATA -= | C AND SF CR INTENSITIES. OUTPUT = FR FOR ACCEPTABLE SETS
OR SIGNSe 7 PACKS CF CARDS RUN CONSECUTIVELY« REQUIRES OPERATOR INTER-
VENTION AT SOME POUNTSe USES PRINCIPLES DESCRIBED IN ACTA CRYST 10s116/
1142777114393,

7040-44 FR3 HARRISsDeR s ERFR3/MAP LPA
SUBSTANTIAL REVISION OF ERFR2 FOURIER OF SLY-SHOEMAKER=VAN DEN HENDEs
BASICALLY A FAP TO MAP CONVERSIONe. CHANGES INCLUDZ SCMt ADDITIONAL OP-
TIONS AND TAPE ASSIGNMENT CHANGES WITHOUT REASSEMBLY.

7070 AUC COORD SCHAPIRO GENERATES ADDTL AT COORDS

7070 AUC FTN CLAY SHIONO MCEWEN FT FOR LAYER STRUCTURE(CLAY) LWA
FOR CLAY MINERALSs REFe KOLLOID Ze9149596(1956)a

7070 AuC FR2 A CHU s MCMULLAN MONOCLINIC A OR C PROJECTION LWA
USE OQUTPUT OF PGMe330s 10Ks 2 CHNLe ON-LINE 750057400 CR TAPE-1401

7070 AUC FR3 A CHUyMCMULLAN MONOCLINIC CENT/NONCENT. LWA

USE OUTPUT OF PGM330s 10Ks2 CHNLe ON~LINE 750057400 OR TAPE-1401 SYSTEM
NUMERIC OR ALPHABETIC CUTPUT FOR DIRECT PLOTTING

7070 1D CHU DISTeANGLE sSeDeOF ANGLES ANY S5YMae LWA
FORTRANs 10K{5K)s 74009 7500

7070 10 CHU INTER=s INTRA-MOLECULAR DISTeANY SYM LWA
FORTRANs 10K{5K)s 7400s 7500

7070 FTN PLANE CHU ANY SYMs 50 ATOMS MAXe LWA

7070 SF 3 SHIONO TRICL sMONOCL sORTHO LWS

10K (5K) CORE»7400s7500s2 CHNL 2 TAPEs INDIV IS0 TFe 13 KINDs1500 ATOMS
AVAILABLE THROUGH GUIDE

7070 AUC SF3 AT SHIONO SFITA/ANY SYMe 460 ATOMS LWA
10Ks 2 TAPES(2 CHNL«)CAN BE USED WITH ON~=LINE 74007500 OR TAPE-1401
SYSTEM WITHOUT CHANGE

7050 ABS BURNHAM GNABS/CORR FOR XLS OF ARBITRARY SHAPE LWA
FORTRAN2s AND FAP (NO IT-OT})y SUBROUTINES FOR EQUI-INCL WEIS GEOMETRYs
EASILY MODOFIED FOR GONIOSTAT GEOMETRYs 6010 + 13482 (COMMON) LOCATIONS.
CHOICE OF 64y 2169 512 INTEGRATION POINTSe LIMITS = 25 XTL FACES (NO
REENTRANT ANGLES)s 25 RECIPROCAL LATTICE LEVELSs

7090 FT2 ABS SCHULTZERHONHOF BN-ABS/ABS LWA
MODIFIED VERSION OF BUSING OR=-ABS (PGM 362)e¢ IT FROM BN=5T1ls OT FOR
BN-STZ2¢ RUNS INDEPENDENTLY OR WITH BN-X=64.

7094 CONTOUR  ANZENHOFER PLOT OF FOURIER MAPSe. LWA
PREPARES A MAGNETIC INPUT TAPE FOR AN AUTOMATIC PLOTTING DEVICEe PARTS OF
THE PROGRAM THAT DEPEND ON THE PLOTTER USED ARE INDICATED.

7090 45K CONTOUR CHERINsMARTIN PLOTS CONTOURSsLOCATES MAXIMA MPA
PROGRAM PLOTS THE RESULTS OF A FOURIER SYNTHESIS IN THE FORM OF CONTOURSe.
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368

49

5058

406

8017

475

303

5063

5066

8019

7027
322

491

128

391

357

THE POSITIONS OF THE MAXIMA ARE DETERMINED PLOTTEDs PROGRAM REQUIRES
40757 OCTAL STORAGE POSITIONSWRITTEN IN FORTRAN

7090 CONTOUR VAN DEN HENDE ERSCP/OT ERFR2 TO TAPE FOR SCOPE NNX
TAKES THE BINARY OT FROM ERFRZ AND PRODUCES A BINARY TAPE WHICH CAN BE
USED TO PRODUCE CONTOUR MAPS ON AN OSCILLOSCOPE.

70957094 D H Q L#* WOLTEN CALC ABOVE +THETA FROM LCsFT2+9PROGS LWA
2 OT LISTSs ORDERED ON H AND ON D
7090 FT2 DsP KASPER» SCHMDMT* DWPULV/DsTHETA FROM P LWA

DWPULV CALCULATES SINsDs1/D¥%241/D AND CORRECTIONS BY K=~ALPHA 1=~2
SPLITTING FOR POWDER FILMS ACCORDING TO THE ASYMMETRIC METHODe RELIABLE
REFLEXES ARE DISTINGUISHED AND USED TO CALCULATE THE LENGTH OF THE FILMs

70957094 D Q@ WOLTEN TABLES DsQ VS 2THETA INCR 0e01DEG LWA

7094 DIR ANZENHOFER HARKER=KASPER INEQUALITIES LPA
INEQUALITIES OF THE TYPE 1=6 (SEE AC 3s436) CAN BE EVALUATEDWTHE PROGRAM
IS USED AS PART OF A SYSTEM FOR APPLICATION OF DIRECT METHODSe

7094 32K DP CETLIN3IBeBo CALCS SF AND STD LPA
FORTRAN PROGRAM TO COMPUTE AVERAGE VALUES FOR EACH STRUCTURE FACTOR
WITH OBJECTIVE STANDARD DEVIATIONSe

709 DP 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

7090 FT2 DP SCHULTZERHONHOF BN~=X=64/SF 9 LLPsABSsSCLsFRsDFsLS FMsRsS LWA
SYSTEM FOR RUNNING CRYSTALLOGRAPHIC PROGRAMS TOGETHER«{CHAIN) CONTAINS
PGMSeBN~ST1sBN=ABSsBN=ST29BN-LSQsBN=FSY AND SOME SMALL PGMSe FOR DP.

ALL IT-OT CARDS OR TAPE. EACH PROGRAM MAY ALSO BE RUN INDEPENDENTLYa
COMPARE ALSO DESCRIPTIONS OF BN=ST1¢BN~ABSsBN=~ST2sBN=FSY + BN=LSQoe

7090 FT2 DP»SCL SCHULTZERHONHOF BN=ST2/DPsSCL BY WILSON STAT OR SPECs LWA
IT FROM BN~ST1 AND BN~ABS+CORRECTS SF WITH ABS FROM BN-ABS(MAY BE OMITTED
BY SWITCH)sCALCULATES SCL BY SUBROUTINES(WILSON=STAT OR SYMMETRY)s OT FOR
BN=FSY FOR PATTERSON AND FOR BN=LSQ« MAY ALSO BE RUN WITH BN=X=64.

7094 EL DALLINGA LEAST SQUARES GASDIFFRe INTENSITIES LWA
REFINEMENT OF MOLECULAR COORDINATES AND TEMPERATURE FACTORS«TWO TYPES OF
CONSTRAINTS CAN BE USED A) LINEAR EXPRESSIONS INVOLVING 1s2 OR 3
INTERATOMIC DISTANCESs B) SCALE FACTOR AND TEMP4FACTORS MAY BE KEPT
CONSTANT (SEE RECsTRAVeCHIM4839789(1964)

7094 11 FM E S TOURNARIE 3100/0PTIMAL LINEAR AJUSTMENTS LWA

70907709 FPK IBERS 27 PTe L5 10 PARAMETER GAUSSIAN FIT LNA
PROGRAM TAKES 27 POINT INPUT FROM MAP AND FITS THESE DATA WITH A 10 PARA/
METER GAUSSIAN FUNCTION. AXES3 NEED NOT BE ORTHGGONAL NCR INTERVALS EQUALS
OUTPUT INCLUDES PEAK CENTERs HEIGHTs GAUSSIAN CONSTANTSs 7090 TIME 1S 3
SECONDS/PEAKe WRITE UP AVAILABLE IN FORM OF FORTRAN LISTING WITH COMMENT
CARDSe COMPILATION IS LEFT TO USER.

7090 FPK SANBORN LINE PROF ANAL LPA
LINE PROFILE FOURIER ANALYSI1Se. PROGRAMS IN FORTRAN BY KELLER AND SEGMUL-
LER (REV SCI INST 34+684~8(1563)) FOR 1620 MODIFIED AND ADAPTED TO 7090.
INPUT IS STEP SCAN FIXED COUNT DATAe CORRECTIONS APFLIED FOR BACKGROUNDS
ATOMIC SCAT FACTORs LP FACTs ABSORPTIONe OUTPUTS ARE CENTROID» VARIANCES
FOURIER COEFFICIENTS. '

7094 FR 2 3 BRYDEN 2 AND 3 DIM FOURIER SUMe LPA
COMPUTES 2 AND 3 DIMe FOURIER SUMMATIONS BY A TABLE LOOK=~UP PROCESSe
THREE TAPE UNITS ARE USED TO SORT AND STORE DATA

7090 FR3 CNTR LEVYs»ELLISON%* XFOUR/FOURIER SYNTHs CONTOURS PK POS LPA
MINOR MODIFICATION OF Ae ZALKIN PROGs FORDAPe OPTIONS FOR FOURIERS
PATTERSONs DIFFERENCE AND PARTIAL DIFFERENCE MAPSes SEARCH FOR POSITIVE
AND NEGATIVE PEAK POSITIONSe CONTOUR MAPS ON CATHODE RAY PLOTTER.

MOSTLY FORTRAN 2 PARTLY FAP.

7090 32K FR 3 2 SLYsSHOSHENDE* ERFR2/GENLyFASTsBLs120 GRID (MIFRI) LWA
MODIFICATION ®F MIFR1 (PGM 118) FOR IBM 709/7090s 32K REQUIREDs GENERALLY
SIMILARs BUT WITH SOME ADDED CONVENIENCE FEATURESe FAST TABLE LOOKUPe
ANY SPACE GROUP TRICLINIC MONOCLINIC ORTHORBOMBIC BY SELECTION OF
SYMMETRY CARDS. INPUT IS ONE CARD EACH UNIQUE REFLECTIONs CARDS ARE
SORTED ON INDICES AND PUT ON TAPE. 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
IB FORTRAN MONITOR SYSTEM.
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534

394

408

453

503

5067

412

363

473

515

451

518

47

THE SUPPLY OF ERFR2 MANUALS 1S EXHAUSTEDs BUT A COPY OF THE MANUAL

HAS BEEN DEPOSITED AS ADI DOCUMENT NO 8933 WITH THE AMERICAN DOCUMENTA~
TION INSTITUTEs Uas Se LIBRARY OF CONGRESSs WASHINGTON 255 De Ce

A COPY MAY BE OBTAINED BY CITING THE DOCUMENT NUMBER AND REMITTING
$17+50 FOR PHOTOPRINTS OR $5450 FOR MICROFILMe ADVANCE PAYMENT IS
REQUIREDs MAKE CHECKS OR MONEY CORDERS PAYABLE TO #%CHIEF, PHOTO-
DUPLICATION SERVICEs LIBRARY OF CONGRESS*#.

NOTE —-- AN UPDATED VERSION OF THE PROGRAM FOR THE IBM 7094 IS
MIFRZA (Qes Vale
7094 FR 3 2 SHOEMAKERYKATZ MIFR2A/ GENERAL FOURIER LPA

MODIFIED VERSION OF SLYs» SHOEMAKERs VAN DEN HENDE ERFR2 7090 CRYSTAL-
LOGRAPHIC FCURIER PROGRAM (Qs Ve)le CONTAINS ADDITIONALLY A RESCALING
FEATURE TO AUTOMATICALLY CORRECT TOO HIGHLY SCALED INPUT DATA.
PROGRAM IS IN FAP LANGUAGEs SOURCE PROGRAM AVAILABLE BY SENDING
MAGNETIC TAPE TO Ds Pe SHOEMAKERs Me Ie T '

7090 FT2 FR3 SPEC BROWN G M COMFQO /3D COMPOSITESs 5Qe MESH LPA
COMPUTES PARALLEL SECTIONS THRU CENTERS OF ATOMS ON SQUARE MESHe SEC-
TIONS MAY HAVE ANY ORIENTATIONS INPUT TAPE FROM XFLS (AC 389) OR BMFLS
(AC 390)}e FOR SPECIAL PURPOSESs NOT GENERAL USE (SLOW).

7094 FR SPEC DONNAYsTAKEDA JH=ORTFR/DIRECT PRINT UNDEFCRMED MAP LPA
CALTULATES FR SERIES AT THOSE POINTS WHERE COMPUTER PRINTS THEM»

WE CAN DRAW CONTOURS ON DIRECT PRINT-OUTe WEITTEN IN FORTRAN FOR
MONOCLe Cs HOL PROJECTION AND SECTIONs BUT BE EASILY GENERALIZED
DESCRIPTION TO APPEAR IN *SCIENCE#*,.

709 FTN FT OCKEN#WAGNER RADIAL DISTRIBUTION FUNCTION LWA
COMPUTES RDF FROM MEASURED X=RAY SCATTERING OF LIQUIDS
709 FT2 FT OCKEN/YCC RDF OF LIQUIDS LWA

X=RAY DATA CORRECTED FOR POLARIZATIONe RESULTS NORMALIZED TO ABSOLUTE
UNITSe SI(S) FUNCTION GENERATED. RDF DETERMINED BY CALCULATICN OF THE
FOURIER SINE COEFFICIENTS OF SI(S) USING FILON'S METHODs STORAGEs 9Ke

7090 FT2 FS»DF SCHULTZERHONHOF BN-FSY/FSsDFsPATTERSONs Bl LWA
SYSTEM OF FS PGMSeALL SPACEGROUPS«RUNS INDEPENDENTLY OR WITH BN=X=604s
IT POSSIBLE FROM BN=ST2 FOR PATTERSONs FROM BN~LSQ FOR FS CR DF.e
REFLECTIONS NEED NOT TO BE SORTED+BLKs

IBM7094 GENERAL STEWART#HIGH X-RAY~63/S5YSTEM FOR IBM 709-7094-(DC) LWA
SEE ALSO UNDER X-RAY=63 ENTRY IN LIST FOR MORE DETAIL

7090 FT2 ID E BUSINGH*LEVY ORFFE/FORTRAN FUNCTIGN AND ERROR LWA
USED INDEPENDENTLY OR WITH ORFLSe COMPUTES THE FOLLOWING FUNCTIONS OF
CRYSTAL PARAMETERS WITH THEIR STANDARD ERRORS- DISTANCESs ANGLES,
DIHEDRAL ANGLESs RMS PRINCIPAL THERMAL DISPLACEMENTSs ANGLE BETWEEN
PRINCIPAL AXIS AND VECTOR DEFINED BY USERs RMS RADIAL THERMAL DISPLACE=~
MENTs DISTANCE CORRECTED FOR THERMAL MOTIONe WRITTEN IN FORTRAN 2.

7094 32K IT DP ABRAHAMS®CETLIN PEXRAD INPUT/AUTO DIFFR CONTROL TAPE LPA
FORTRAN PROGRAM TO ARRANGE VALUES OF HsKsAND LsBY LTH LAYERS»

IN OPTIMUM ORDERs TO CONTROL CRYSTAL AND COUNTER SGTTINGS ON BELL
TELe LABSe PROGRAMMED ELECTRONIC X=RAY AUTOMATIC DIFFRACTOMETER
(PEXRAD)e TO BE USED IN CONJUNCTION WITH PEXRAD OUTPUT AND F##2 PROGe

7090 1T/0T/DP ABRAHAMS/CETLIN PEXRAD AUTOMATIC DIFFRACTOMETER PRGM LWA
FORTRAN PROGRAM TO CONTROL OPERATION OF AUTOMATIC DIFFRACTOMETER + CHECK
ITS PERFORMANCEe STATISTICAL ANALYSIS OF EQUIVALENT STRUCTURE FACTORS
GIVES MEAN STRUCTURE FACTOR AND STANDARD DEVIATION

7090 LC ‘ BURNHAM LCLSQ/LS REFINEMENT OF LC LWA
FORTRAN2s + FAP (NO IT-OT) SUBROUTINESs 5173 + 1900 (COMMON)

LOCATIONS (+ USER SUBROUTINES)e LS REFINEMENT OF LC FOR ANY XTL SYSTEM.
USES INDEXED SINGLE=XTL OR POWDER DATAe. ALLOWS REFINEMENT OF 9 OR LESS
SYSTEMATIC CORRECTION TERMSs E«.Ge ABSORPTIONs SHRINKAGEs E£ETCe USER
PROGRAMS TRIGONOMETRIC FORM OF CORRECTION TERMS WITH POSSIBILITY OF 5
DIFFERENT FORMSe PROVISIONS FOR WEIGHTING.

7094 LC BY LSZ2 OTTE»ESQUIVEL HEXAG LC BY NEW LS-2 FROM D-S PATTERN LWA
A NEW LS METHOD FOR PRECISE DETERMINATION OF HEXAGONAL LC FROM
D~-S{DEBYE~SCHERRERIPATTERNS. USES REITERATIVE PROCESS AND CORRECTION
FACTOR WHICHsUNLIKE COHEN S (REV SCI INSTRs1935)VARIES LINEARLY WITH
EXTRAPOLATION FNe PROVISION MADE FOR VARYING XRAY WAVE LENGTH
AND WEIGHTING FACTOR.

7094 FT2 LC AND E VOGELsKEMPTER#* HERTA-2/PREC REFINMT OF LATTICE PARAM LWA
A CONVERGENT ITERATIVE TECHNIQUE (RsE«VOGEL AND CeP+KEMPTERsACTA CRYSTe
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130

310
320

513

8527

8530

361

5068

360

399

384

308

309

317

1491130(1961))sWITH EXACT STATISTICAL WEIGHTS ASSIGNED TO THE OBSERVED
POINTS IS USED TO DETERMINE LATTICE PARAMETERS AND THEIR STANDARD DEVI-
ATIONS FOR THE CUBICsHEXAGONAL s RHOMBOHEDRAL(CN HEXAGONAL AXES)s TETRAGONAL
»ORTHORHOMBICs AND MONOCLINIC SYSTEMS FROM DEBYE~SCHERRER s SYMMETRICAL
BA3K REFLECTIONsOR DIFFRACTOMETER DATA (FOUR EXTRAPCLATION FUNCTIONS) .

7094 LP BRYDEN CORRe EQUITINCLe WEISe INTs LPA
CORRECTS EQUIINCLINATION WEISSENBERG INTENSITIES FOR LP FACTORSs AND FOR
UPPER LAYER LINE SPOT EXTENSION BY THE METHOD OF PHILLIPS.

709 LP PALENIK 14708 /ANY SPACE GROUP LNA
7090 32K LP ABS H VAN DEN HENDE ERBR2/LP AND ABSN CORRsSHARPENING LPA
ERBR2 CORRECTS FOR LP AND ABSCRPTIONe NORMAL-BEAM AND EQUI=INCLINATION.

CYLINDRICAL OR SPHERICAL SPECIMENSs ALSDO SHARPENING FCOR B POSSIBLES
GENERATION OF INDICES OPTIONALs ALSO ADDITIONAL OUTPUT IN FORMAT OF
SLY-SHOEMAKER FOURIER PROGRAM. MAY BE USED WITH 704 ALSO WITH MINOR

CHANGE S

7090FT2 LP SMITH D K WEIS OR PREC LF CORR LPA
ALSO SCALES INTERSECTING SECTIONS BY LS FIT AND GIVES OT FOR SF CALC.
7090 LS ASHIDA LSQALLTB/BLOCK~DM FORTRAN 2 AND 4 LWA

BLOCK~DM LSs ATsEsDISPERSIONs 4%#4 OR 9%9 FOR EACH ATOMe 2%2 FOR SCL AND
OVERALL TFe ANY SPACE GROUPe. 60 ATOMS. 5000 REFLECTIONS

7090 LS ASHIDA LEQAL/BLOCK~DMs FORTRAN 2 AND 4 LWA
BLOCK=DM LSs ATeESDISPERSIONS 4%4 OR 9%9 FOR EACH ATOM, 2#2 FOR SCL
AND OVERALL TFe ANY SPACE GROUPs 60 ATOMS. 5000 REFLECTIONS.

7090 FT2 LS BUSING#*LEVY ORGLS/GENL LS TO FIT ARBITRARY FUNCTe LWA
PERFORMS LEAST SQUARES FIT OF ANY FUNCTION DEFINED BY USERS SUBROUTINE.
DERIVATIVE CALCULATION PROGRAMMED OR NUMERICALs OBSERVATICNS WEIGHTED
UNITY OR INDIVIDUALLY. TRIAL PARAMETERS TO BE VARIED ARE SPECIFIED FOR
EACH JOBe COMPARISON OF CALCULATED AND OBSERVED FUNCTION PUT QUT BEFORE
EACH CYCLE AND AFTER LASTe ADJUSTED PARAMETERS AND STANDARD ERRORS PUT
OUT AFTER EACH CYCLEes CORRELATION MATRIX PUT OUT. MATRIX INVERTER IS FAP
FOR 704s 7095 OR 7090+ VERSION ENTIRELY IN FORTRAN IS ALSO AVAILABLE.

7090 FT2 LS SCHULTZERHONHOF BN=LSQ/LSsFMsR9TF ¢ SIGN LWA
MODIFIED VERSION OF SCHERINGER LSe IT FROM BN-5T2s OT FOR BN=FSY{FSsDF)s
RUNS INDEPENDENTLY OR WITH BN-=X=64e

7090 FT2 LS AT FM BUSINGH*LEVY ORFLS/FORTRAN LEAST SQUARESs SFsFMsAT LWA
STRUCTURE FACTOR LEAST SQUARES. ANY SPACE GROUPe VARIABLES ARE SCALE
FACTORSs NEUTRON SCATTERING FACTORSs ATOM MULTIPLIERSs ISCTROPIC OR
ANISOTROPIC TEMPERATURE FACTOR COEFFICIENTSe FULL MATRIX LEAST SGUARES.
GENERAL OR UNIT WEIGHTSe REFINEMENT BASED CN F OR F SQUARED. ARlTRARY
SELECTION OF PARAMETERS VARIED. 32K MEMORY USUALLY REQUIREDs USES NO
TAPES FOR STORAGEs MATRIX INVERTER IS FAP FOR 704s 709s OR 7090s
VERSION ENTIRELY IM FORTRAN IS ALSO AVAILABLE.

7090/94 LS BM AT VAN DEN HENDE LLXR6 /ELOCK DIAGONAL LEAST=SQUARES LWA
LLXR& ALLOWS ANISO AND 150 TEMP FACTORSs GENERAL WEIGHTING AS WELL
AS DIFFERENTIAL SYNTHESIS WEIGHTINGs IT WILL VARY 10 PARAMETERS FOR 176
ATOMS SIMULTANEQUSLY FOR ALL 230 SPACE GROUPS. CAN BE USED FCOR STRUCTURE
FACTOR CALC ALSOs SIMPLE CONTROLS ALLOW MORE THAN 20 OPTIONSs NEWTRON
DATA ARE ALLOWEDs ANOMALOUS SCATTERING IS TAKEN CARE OFe QUTPUT FOR
ERFR2 FOURIER PROGRAM MAY BE WRITTENe SUPERSEDES ERBRls VERY FAST.

7090 LS FM GANTZEL ¢ SPARKS s TRUEBLOOD/UCLALS1/REVN OF PGM 228
FULL-MATRIX LEAST SQUARES REFINEMENT OF SUITABLE TRIAL CRYSTAL
STRUCTURESs REFINES UP TO 137 UNIQUE PARAMETERSs WITH UP TO 2100 UNIQUE
F(HKL)e EVERYTHING 1S STORED IN HIGH~SPEED MEMORYe A CONSIDERABLE
REVISION OF PROGRAM 228,

709 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 CENTRIC SPACE GROUP LNA
SAME AS 14706 EXCEPT FOR CENTRIC SPACE GROUPS
709 LS H FM  GTZLsSPKS/TRBD* UCLALS1/137 PARsISO OR ATy 2100 REFL LPA

UCLALS1/ ALL 2100 REFL DATA STORED IN MEMORYs NON~LIMITED ARE NQOs OF
CYCLES» Se Ges SPEC POSNS. ROOM TO ADD VARIOUS SUBPROGRAMS SUCH

AS DISTANCE~ANGLEs R BY CLASSESs DELETIONs EsSeDesy ETCe MODIFICN TO READ
IN AND PROCESS ONE REFL AT ‘A TIME EASILY PERMITS INF DATA AND 152 PARAMS
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4001

311
516
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514

304

305

3041

1028
404

306

307

8326

w
—
o

5064

315

393

480

TO90FT2 1.S2 FMAT CURTIS/GILMARTIN/LS2D/GENL 2D L&sFMsATsN OR XRAY LWA
GENERAL 2-DIM SF + LS PGMs FULL MATRIX» ANISOs NEUTRON OR XRAYs INPUT
PLANE GP NOs LCs LFs LIST OF HKFs PARASs CONTROL CODE FOR EACH CYCLEe.
WEIGHT IS A FUNC OF F. QUTPUT PARASs CHANGESs ERRORSs SFy AS REQD
WRITE~UP AERE-R3134 AMENDED B8Y CPN 52« SAME AS MERCURY PGMe NGs 25F
(ENTRY NOs 4007)e UP TO 50 DISTINCT ATOMSs 100 PARAS REFINEDs 1000
PLANESs ON 32K 7090

709 M 54 DIS PALENIK 14709 /MEAN SQe DISPLACEMENTS LNA

7090 oT/DP BERNSTEINs Jal s ANOMALOUS DISPERSION PROGRAM LWA
FORTRAN PROGRAM CCRRECTS OBSERVED STRUCTURE FACTORS OF A CENTRO-SYMMETRIC
CRYSTAL FOR ANOMALOUS DISPERSIONe PROGRAM USED WITH ONE OR TWO ATOMS
DISPERSIVES ONE CARD OBTAINED FOR EACH REFLECTIONs CARDS PUNCHED IN
FORMAT OF INPUT CARDS OF ORFLS

1094 32K OT DP ABRAHAMS sCETLIN PEXRAD OUTPUT/CALCS SF AND ERRORS LPA
FORTRAN PROGRAM TO INTEGRATE INTENSITY FROM BETA~ALPHA PROFILEsMAKE
ALL CORRECTIONS AND COMPUTE STRUCTURE FACTORSsINDICATING ALL ERRORS.

TU9O0FT2 P SMITH D K POWD/ COMPUTES POWDER INTENSITIES LWA
INCLUDING LPs MULTIPLICITYs AND ABSORPTION FOR ANY SYMMETRY
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 147037 3D PATTERSON ORTHORHOMBIC LNA
SAME AS 14702 EXCEPT FOR CRTHORHOMBIC SPACE GROUPS
7090 FT2 ROTF ROSSMANN GRF2/ROTATION FUNCTION¥*ALL 5PeGRPS LWA

USES INTENSITIES TO FIND ANGULAR RELATIONSHIPS BETWEEN MOLECULES CR
SUB UNTTS WITHIN THE SAME ASYMETRIC UNIT OR IN DIFFERENT CRYSTAL
MODIFICATIONS(ROSSMANNsBLOW ACTA 1962sVOL15sPs24)

7094 11 S DP TOURNARIE 308B/CPTIMAL SMOOTHING MWA

7097094 SFsI1CA WOLTEN CALC FROM LC AND AT PAR FT2 LWA
0T SAME AS PROG 45 PLUS SFeICA

709 SF FR PALENIK 14704 /ACENTRIC THRU ORTHORHOMEBIC LNA

CALC SF AND USE SIGNS FOR FOURIER CALC BASED ON SIMPLFIED FORMS IN
INTL TABLE USES ONLY THE UNIQUE INPUT ANY INTEGER VALUE OF 120 CAN B
USEDFOR FOURIER INTERVAL

[k

709 SF FR PALENIK 14705/ CENTRIC THRU ORTHORHOMBIC LNA
SAME AS 14704 EXCEPT FOR CENTRIC SPACE GROUPS
7090 SF FR SASADAASHIDA SFFR/SFsFR IN SUCCESSION FORTRANZ LWA

CALCULATES SF AND FRs APPLICABLE TO TRIsMONOsORTHO
100 ATOMSs 3000 REFLECTIONS

709 SF H FR GANTZEL/TRBD* UCLANC1/ SEE ABSTR FOR LIMITATIONS LPA
UCLANCL/ ANY SGs 100 ATOMSs ANISO OR 150 B8e FOR FOURIERs EGQUIV DATA GEN
FOLLOWS SF (WILL NEED PATCHES FOR CERTAIMN SG)s MAX INDEX PROD LIMITEDL TO
ABQUT 2700 (SOON 5500) BECAUSE INTERNAL SORTINGe NOe OF &-TERM SUMS (HKL
WITH ALL SIGNS FOR KL) LIMITED TO 1500+ WRITTEN FOR NON«~CENTROSYM{ EASY
MODIF FOR 2400 CENTROSYM 4-~TERM SUMS) s

7090 FTZ SFsLP SCHULTZERHONHOF BN=ST1/SF¢L.Ps THETA LWA

IT FROM WEIS OR COUNTERWCALCULATES SFsLPseFILM CORRECTICNSeTHETA OT FOR
BN=ABS AND BN=ST2s MAY ALSO BE RUN WITH BN=X=64s

709 FT2  SF 2 NORTH SF2/2/FAST 2-DIMENSIONAL LWA
2-DIMs STRUCTURE FACTORSs PLANE GROUPS 1 = 9y SYMMETRY SPECIFIED BY
PLANE GROUP NOe + 2 SELECTOR SYMBOLSs UNLIMITED NOe OF ATOMSS
ISOTROPIC TEMP. FACTORS

709 SPC N SHOEMAKER s C+D PRPLOT/SMOOTH AND PLOT SPECROM DATA LPA
709 VERSION OF PGM 122
7090 FT2 SPEC BROWN G M EDIT/F SQUARE TABLE FOR PUBLIC. LPA

MINIMIZES CUTTING AND PASTINGes SETS UP TABLE IN MULTICOLUMN FORMAT WITH
NUMBERS OF LINES AND COLUMNS VARIABLE. INPUT TAPE FROM XFLS (AC 389) OR
BMFLS (AC 390)s FOR EXAMPLEs SEE Re Da ELLISON AND He As LEVYs ACTA
CRYSTe IN PRESSs 1965,

1094 SPEC DUCHAMP ¢MARSH#4ETAL/CRYRM/COMPLETE CRYSTALLOs SYSTEM LWM
CONTROL SYSTEM AND SUBPROGRAMS FOR INITIAL DATA REDUCTION(LPsSCALINGSETC)
STRUCTURE-FACTOR LEAST SQUARES{SPACE GROUP SPECIFICsALL SPACE GROUPSsFMs
BLOCK MATRIXsATsETCs) sFOURIER(DIFFERyGENePLLANE»2 OR 3,TO=~SCALE MAPS),
DISTANCESsANGLESsLeS«PLANESSAUTOMATIC DIFFRACTOMETER CONTROLsLATTICE
CONSTANT DETERMINATIONsPUBLICATION LIST,TEMPs ELLIPSOIDSsSTATISTICAL
PHASINGe PROVIDES FOR VERY LARGE PROBLEMS.
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230 709 SPEC SPKS»BURKE/TRBD UCLAMO1/MOLEC ORIENTNsPGGIPGMIPG

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

231 709 SPEC SPARKS/ TRBD#* UCLAMOLS1/5 PAR LS OF 230 FOR PGG

UCLAMOLS1/ REFINES THE FIVE APPROX PARAMS FROM 230 ONLY FOR PLANE GROUP

PGG BY LS (THREE ANGLESs TWO POSITIONS)
405 709+7094 SPEC WOLTEN CALC INTERPLANAR ANGLES FROM LCyFT2

448 1BM7094 SPECDP LEDLEYsDAYHyJSTEW/AUTOMATIC SCAN DIFF FILM TO CORE MEMNPA

DIFFRACTION FILM OPTICAL DENSITIES ARE SCANNED AUTOMATICALLY INTO THE
CORE MEMORY OF AN IBM 7094 USING THE =FIDAC= FLYING SPOT SCANNER. EACH
DIFFRACTION SPOT 1S COVERED BY SEVERAL HUNDRED SCANNER POINTS.
INTEGRATED INTENSITY OF SPOTS IS OBTAINED BY FORTRAN AND FAP OPERA~
TIONS ON THE DENSITIES OF SPOT AND BACKGROUND PQOINTS

407 7094 SPEC LC TAKEDAsDONNAY JH=TRXL63/TRANSFe XLe SETTING

TRANSFORMS CELL DIMENSIONs SPACE=-GROUP SYMBOL TO A CONVENTIONAL SETTYING

OF #CRYSTAL DATA¥s RHOMBOHW—-HEXAGe TRANSFas REORIENTATION OF ORTHORes
CELL REDUCTION OF MONOQOCLIs AND TRICLIes USES SAME INPUT FORMAT.
WRITTEN IN FORTRAN AND FAP{SOME SUBROUTINE).

388 7090 STEREO JOHNSON C K ORTEP/THERMAL ELLIPSOID PLOT PROGRAM

UTILIZES PLOTTER SUCH AS CALCOMP TO PLOT BALL~AND=STICK CRYSTAL STRUCTURE
FIGURES IN STEREO WITH THERMAL ELLIPSOIDS OR CIRCLES ON THE ATOMIC SITES.
MAIN PROGRAM IS IN FORTRAN Il. IBM 7090 OR CDC 1604 MACHINE ORIENTED PLOT
ROUTINES ARE LIBRARY TYPE WITH MINOR MODIFICATIONSs 32K MACHINE REQUIRED.

232 709 TF AT CLTRsGTZL/TRBD* UCLATOL/RIGID BODYs TRANS AND LIBR

UCLATO1/ OK FOR ANY AXIAL SYSTEM. USES CRUICKSHANK RIGID BODY APPROX

INPUT ANISOT B'S AND ATOMIC POSNSe OUTPUT PARAMS INDIVID ATOMIC VIBR
ELLIPSOIDSs Ts OMEGAs AND ESD'Ss AND DELTA U(IJ)

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 FINDING THE PROGRAM IN THE MAIN LIST.
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FROM 1ST EDe

1
2
3
34
47
49
111
112
113
114
115
116
118
120
128
130
133
170
171
172
174
176
177
180
181
182
183
184
185
198
218
219
220
221
225
226
230
231
232
233
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
256
255
256
257
258
259

LGP30
LGP30
LGP30
650
7094
709,7
205
205
205
205
205
220
704 8
FORTR
709
709
650
650
650
650
650
650
650
650
650
650
650
650
650
650
650
650
650
650
FORTR
FORTR
709
709
709
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

DP
FR
FR
AB
LC
D

H

10
Le
FR
LP
LF
FR
DP
FR
LpP
PA
FR

260
261
262
263
264
265
266
267
268
269
277
278
279
280
281
283
284
285
287
288
289
290
291
292
294
297
298
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
320
322
324
325
326
327
328
329
330
331
332
338
344
345
354
355
356
357
360
361
362

220
220
220
220
220
220
205
205
220
205
1620
1620
1620
1620
1620
1620
1620
1620
1620
1620
1620
650
709 F
1620
1620
220
220
220
704 4
650
709
709
709
709
709
709
709
709
709
1620
FORTR
FCRTR
709
709
709
7090
7090/
650
650
650
650
650
650
7070
7070
7070
709 3
FORTR
FORTR
16207
16207
650
7090
7090
7090
FORTR

OO0 OoOITIU

49

363
368
369
370
371
381
382
384

NEWs
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440

7090
7090
1620
1620
16207
7070
7070
7090

1)
o
SF
FR
FR
FT
PL
LS

2ND EDe

FORTR
FORTR
1604

7090

FORTR
FORTR
7090

16044
7090

7090

FORTR
FORTR
7040~
FORTR
7090/
1620

1620

1620

1620

709,47
7097
709,7
7094

7094

ALGOL
ALGOL
FORT?2
1BM70
X=RAY
X=RAY
X=RAY
X=RAY
X=RAY
X=RAY
X—=RAY
X=RAY
X=RAY
X=RAY
X-RAY
X=RAY
X=RAY

X=RAY §

X=RAY
X=RAY
X—RAY
X=RAY
X-RAY
X—RAY
X=RAY
X=RAY
X—RAY
X=RAY
X~RAY
X-RAY
X=RAY
X~RAY

N
LC
ST

441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506

X-RAY
X=RAY
X=RAY
X~-RAY
X=RAY
1604
1604
IBMT0
FT2
FORTR
7090
FORTR
709 F
1620
1620
1620
1620
1620
1620
1620
1620
1620
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
FTN
7094
7094
7094
FORTR
FORTR
FORTR
FORTR
7094
FORTR
FORTR
FORTR
FORTR
1620
1620
1620
1620
1620
1620
7090
1105
1105
1105
1105
FORTR
1620~
1620-
1620~
FORTR
FORTR
BALGO
709 F
FORTR
FORTR
FORTR

e el e S e R g



507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
530
531
532
533
534
535

FORTR
650
650
7070
7070
7070
7090F
7090F
7090
7090
B 500
7094
7090
FORTR
1620
FORTR
16207
16207
16207
1620T
16207
FORTR
1620
1620
FORTR
FORTR
7094
FORTR

FROM 15T ED.

3007
3008
3009
3010
3012
3013
3014
3015
3016
3017
3018
3019
3021
3022
3023
3027
3028
3029
3031
3033
3035
3036
3037

SILLT
SILLI
SILLI
SILLI
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA
ZEBRA

NEWs 2ZND EDe

3039
3040
3041
3042
3043
3044
3045
3046
3047
3048
3049

PDP &
PDP 6
7090

FORTR
FORTR
FORTR
FORTR
FORTR
FORTR
1620

ATLAS

SF
R3
RO
TH
LP
DE
ID
ID
PL
R

FR

3050
3051
3052
3053
3054
3055
3056
3057
3058
3059
3060
3061
3062
3063
3064
3065
3066
3067
3068
3069
3070
3071
3072
3073
3074
3075
3076
2077
3078
3079

3512
3513
3514
3515
3516
3517
3518

ATLAS
ATLAS
ATLAS
ATLAS
ATLAS
ATLAS
FORTR
ATL F
ATL
ATL
ATL
ATL
ATL
ATL
ATLAS
ATLAS
ATLAS
ATLAS
ATSYS
ATLAS
ATLAS
ATLAS
ATLAS
ATLAS
ATLAS
ATLAS
ATLAS
ATLAS
ATLAS
ATLAS

MMM

KDF@
KDF9
KDF@9
KDF9
KDF9
KDF9
KDF¢g

FROM 18T ED.

4001
4002
4007
4008
4011
4012
4013
4014
4020
4021
4022
4023
4024
4025
4028
4029
4030
4031
4032
4033
4035
4036
4038
4039
4040
4041

7090F
T04FT
MERCU
MERCU
MERCU
MERCU
MERCU
ATLAS
DEUCE
DEUCE
DEUCE
DEUCE
DEUCE
DEUCE
DEUCE
DEUCE
DEUCE
MERCU
MERCU
MERCU
MERCU
MERCU
MERCU
MERCU
MERCU
MERCU

LS
2D
LS
p

DI
LC
3A
25
1D
FR
R

DP
T/
PL
FR
SF
SF
DP
DP
SC
SF
SF
ppP
E

PA
R

50

4047
4043
4044
4045
4046
4047
4048
4049

5001
5002
5003
5004
5005
5006
50C7
5011
5012
5014
5015
5016
5017
5018
5019
5020
5021
5022
5023
5024
5025
5027
5028
5029
5030
5031
5034
5035
5036
5037
5038
5039
5040
5041
5042
3043
5044
5046
5047

MERCU
MERCU
MERCU
MERCU
MERCU
MERCU
MERCU
DEUCE

ER 56

650
650
650
650
650
650
650
650
650

NEWs 2ND EDe

5048
5049
5050
5051
5052
5053
5054
5055
5056
5057
5058
5061
5062
5063
5064
5065

ALGOL
ALGOL
ALGOL
ALGOL
ALGOL
2002
2002
2002
2002
2002
7090
FORTR
1620F
7090
7090
7090

AB
ID
SF
AB
LP
FR
SF

5066
5067
5068
5069
5070
5071
5072
5073
5074

7090
7080
7050
223
223
223
AL GOL.
ER 56
FORTR

pp
Fs
LS
ST
FT
FO
p

AB -
PR

FROM 15T EDe

6001
6002
6003
6004
60G5
6006
6008
6009
6014
6015
6016
6017
6019
6020
6023
6024
6026

WGMAT
MERCU
MERCU
MERCU
MERCU
MERCU
DASK.

DASK

FACIT
FACIT
FACIT
FACIT
FACIT
FACIT
FACIT
FACIT
FACIT

LP
FR
FR

NEWe 2ND EDe.

6027
6028
6029
6030
6031
6032
6033
6034
6035
6036
6037
6038
6039
6040
6041

FACIT
FACIT
FACIT
FACIT
FACIT
FACIT
FACIT
FACIT
FACIT
ALLGOL
ALGOL
ALGOL
ALGOL
ALGOL
ALGOL

AB

FROM 18T EDe

6505
6506
6507
6512
6513
6514

NEWs

€515
6516
6517
6518
6519
6520
6521
6522
6523
6524
6525

URAL
URAL
URAL
LGP30
LGP30

NEBO03 .

SF
bpP
ST
10
D

ID

ZND EDs

ZRAl
ZRA1
ZRA 1
ZRA 1
ZIRA 1
ZRA 1
ZRA 1
ZRA 1
ZRA 1
ZRA 1

0

SF
SF
LP



6526 NE 80 ST
6527 NE 80 SC
6528 NE 80 US
6529 NE 80 FR
6530 NE 80 SF
6531 NE 80 FR
6532 NE 80 SP
6533 NE 80 LS

FROM 1ST EDe

7001 CAB 5 LS
7002 CAB 5 LS
7003 CAB 5 SP
7004 CAB 5 LF
7005 CAB 5 SP
7006 CAB 5 SC
7007 CAB 5 SF
7008 CAB 5 SF
7009 CAB 5 SF
7010 CAB 5 SF
7011 CAB 5 LP
7012 CAB 5 ID

7013 BULLG FR
7014 BULLG SF
7015 BULLG D
7016 BULL LS
7017 BULL SF
7018 BULL LP

NEWs 2ND EDe
7020 FORTR LC
7021 FORTR 2S5
7022 ‘FORTR N
7023 FORTR EL
7024 FORTR PR
7025 FORTR FT
7026 7094 S
7027 7094 FM
7028 FORTR S
7029 FORTR SP
7030 FORTR FT
7031 FORTR TH
7032 FORTR PI
7033 PALLA LS
7034 PALLA LS
7035 PALLA LS
7036 PALLA LS
7037 PALLA LS
7038 PALLA LS
7039 PALLA LS
7040 PALLA LS
7041 PALLA LS
7042 RPALLA LS
7043 PALLA SP
7044 PALLA SP
7045 PALLA SP
7046 PALLA SP
7047 PALLA SP
7048 PALLA FR
7049 PALLA ID
7050 PALLA SF
7051 PALLA SP
7052 PALLA SP
7053 PALLA SP
7054 PALLA FR
7055 PALLA LS

7056 PALLA PA

FROM 15T ED.
7501 6001 FR
7502 6001 FR
7503 6001 FR
7504 6001 SF
7505 6001 SF
7506 6001 DP
7507 6001 DP
7509 6001 DP
7511 6001 SC
7512 6001 DP
7524 1103 SF
7525 1103 PA
7526 CEP SF
7527 CEP SF

NEWs 2ND EDe
7528 FORTR LS
7529 FORTR LS
7530 FORTR LS
7531 FORTR SP
7532 FORTR SF
7533 FORTR SC
7534 FORTR FR
7535 FORTR DP
7536 FORTR LP
7537 FORTR SC
7538 FORTR ST
7539 FORTR ST
7540 FORTR ST
7541 FORTR ID
7542 FORTR LS
7543 FORTR HY
7544 1620 SF
7545 1620 ©DF
7546 1620 DF
7547 1620 R
7548 ALGOL LS
7549 ALGOL LS
7550 ALGOL SP
7551 ALGOL PI
7552 ALGOL SF
7553 6001 FT
7554 6001 Fp
7555 6001 ID
7556 6001 LS
7557 ALGOL DP
7558 6001 LP
7559 6001 sC
7560 6001 TF
7561 6001 DF
7562 6001 SF
7563 6001 AT
7564 6001 PA
7565 6001 AT
7566 6001 DP
7567 223A LS
7568 Z23A FR
7569 Z223A SF

FROM 1ST EDs
8007 ZEBRA FR
8008 ZEBRA FR
8009 ZEBRA SF

51

8010 ZEBRA SF
8011 ZEBRA LS
8012 ZEBRA IT
8013 ZEBRA LP
8014 ZEBRA LP
8015 ZEBRA LP
8016 ZEBRA F1

NEWs 2ND EDe
8017 7094 DI
8018 7094 CO
8019 7094 EL
8020 TR4AG PR
8021 TR4=A 3
8022 TR4=A LP
8023 ALGOL SF
8024 ALGOL LS
8025 ALGOL PD
8026 ALGOL SF
8027 ALGOL PI
8028 ALGOL FR
8029 ALGOL SF
8030 ALGOL PI
8031 ALGOL ST
8032 ALGOL DP
8033 ALGOL ST
8034 ALGOL DI
8035 ALGOL DI
8036 ALGOL ST
8037 ALGOL ST
8038 ALGOL ST
8039 ALGOL AB
8040 ALGOL $P
8041 ALGOL TF
8042 1620 H
8043 1620 SF
8044 1620C LF
8045 1620C FR
8046 1620C SF
8047 1620C FR
8048 1620C SC
8049 1620C SP
8050 1103 LP
8051 1103 SF
8052 1103 FR
8053 1103 FR

8054 X1 8 SF
8055 X1 8 FR
8056 X1 8 SC
8057 X1 8 DP

8058 X1 8 DP
8059 ALGOL DP
8060 ALGOL ST
8061 ALGOL ST

FROM 15T ED.
8514 M1B SF
8515 M1B ID
8516 M1B A
8517 M1B SP
8518 M1B FR
8520 PC1 DP
8521 PC1 SF
8522 PCl DP
8523 PC1 TA
8524 PC1 D

8525 PC1 ID
NEWs 2ND ED.
8526 7090 SF
8527 7090 LS
8528 ALG SF
8529 ALG FR
8530 7090 LS



APPENDIX == IBM 360 (FORTRAN 4) PROGRAMS

THE FOLLOWING PROGRAMS ARRIVED TOO LATE 7O BE LISTED IN PROPER SEQUENCE WITH
THE OTHER PROGRAMS IN THIS COLLECTION» BUT ARE JUDGED SUFFICIENTLY IMPORTANT
TO MERIT INCLUSION IN THIS APPENDIX ~-—

536 360 FT4 D H PIPRPY / AHMED NRC-21/D FOR POWDER MEASUREMENTS LWA
GENERATES THE INDICES AND CALCULATES D(HKL) WITHIN THE SELECTED SPACE
OMITS PROHIBITED REFLNSs AND SORTS ON D

537 360 FT4 DIR HALL 7/ AHMED NRC=4/SYMBOLIC ADD'N PROCEDURE () LWA
ESTIMATES THE STRUCTURE FACTOR PHASES OF CENTROSYMMETRIC STRUCTURES
USING SYMBOLIC ADDITION (SIGMA-2) METHODS.

538 360 FT4 ODP AHMED*»HUBER NRC~2/DP + GENER'N OF THE LISTS!' TAPE LWA
GENERATES THE LISTS' TAPE NEEDED FOR STRUCTURE ANALYSIS WITH ALL THE
NRC PROGRAMS. ALSO REDUCES DIFFRACT¢R AND WEISS'G DATAs INTERPOLATES
ON F-CURVESs ASSIGNS WEIGHTS TO FOBSy APPLIES SHARPENING FUNCTIGNe

539 360 FT4 FR 3 2 AHMED NRC~8/FOR DISTORTED+UNDISTORTED NETS LWA
COMPUTES THE FR SUMS (A) ALONG LINES PARALLEL TO THE UNIT=CELL AXES»

OR (B) AT THE GRID PTS. OF A S5Qe NET SUPERIMPOSED ON THE SECTIONS OF
THE UNIT-CELLe. THE RESULTS IN (B) ARE PRINTED TO CORRECT MAP SCALE.

540 360 FT4 ID PIPPY s AHMED®* NRC~12/INTRA=» INTER=MOLRs D + ANGLES LWA
SCANS THE GIVEN COORDSe. FOR BONDSs DERIVES THE EQUIVALENT ATOMIC POS=-
ITIONSs SCANS FOR INTERMOLECULAR CONTACTS» CALCULATES THE ANGLESs AND
GIVES SUMMARY OF THE COORDINATION AROUND EACH ATOM., CALCULATES ESD!'S.

541 360 FT4 SF LS AHMED NRC=10/BLOCK DIAGONAL ) LWA
REFINES THE COORDS«s ISOTROPIC AND ANISOTROPIC THERMAL PARSes OCCUPA-

TION FACTOR AND OVERALL SCALE. THE BLOCK SIZES ARE 4X495X559X9s10X100
OR 3X3 AND 6X6 PER ATOMs OR A MIXTURE OF THESEs

542 360 FT4 SPC PIPPY s AHMED* NRC=1/THREE CIRCLE GONIOSTAT SETTINGS LWA
GENERATES THE INDICES IN ANY DESIRED ORDER OF HsKsL» AND CALCULATES
THE GONIOSTAT SETTINGS AND 1/LP FOR ALL REFLNSs WITHIN GIVEN LIMITS.
ASSUMES TWO AXES IN EQUATORIAL PLANEs OR ONE AXIS AT CHI = 90,

AHMEDsFeRes PURE PHYSICS DIVes NATIONAL RESEARCH COUNCILe OTTAWA 29 ONTa» CANADA
HALL#SeRes PHYSICS DEPTes UNIVERSITY OF WESTERN AUSTRALIA, NEDLANDSs AUSTRALIA

HUBER»CePes PURE CHEMs DIVes NATIONAL RESEARCH COUNCILs OTTAWA 2% ONTes CANADA
PIPPYsMeEss PURE PHYSICE DIVes NATIONAL RESEARCH COUNCILs OTTAWA 29 ONTes CANADA
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INTERNATIONAL UNION OF CRYSTALLOGRAPHY

List of Publications

ACTA CRYSTALLOGRAPHICA

Acta Crystallographica is a scientific journal published in monthly issues and containing original articles in English, French and German on classi-
cal and modern crystallography including crystal chemistry and crystal physics.

Subscription price per annum (2 volumes): 400 Danish Kroner, post free ($60 or £21 at the present rates of exchange).

For particulars about prices of back numbers, and preferential subscription rates for bons fide crystallographers, please write to the publishers,
Messrs Munksgaard, Prags Boulevard 47, Copenhagen S, Denmark,

Various incidental publications of the International Union of Crystallography are mailed at their time of publication, free of charge, to subscribers
to Acta Crystallagmpbim. In the past Bibliographies on X-ray diffraction at low and high temperatures, a Crystallographic Book List and a World List
of Crystallographic Computer Programs were distributed, Further Bibliographies are in preparation,

Additional copies can be obtained from A, Oosthoek's Uitgevers Mij N, V., Domstraat 11-13, Utrecht, The Netherlands, at the price of 10 Nether-
lands Guilders (U.S. $3.00, £1 at the present rates of exchange) per copy.

STRUCTURE REPORTS

Vols, 8-21 and 23, covering the years 1940-1957 and 1959, have appeared. Further volumes are In preparation, Vol, 14 is a supplementary volume
and cumulative index for 1940-50.

Volume 8 9 10 11 12 13 14 15 16 17 18 19 20 21 23
Years covered 1940 1942 1945 1947

-41 ~44 -46 -48 1949 1950 1951 1952 1953 1964 1955 1956 1957 1959
Pages 384 448 325 779 478 644 215 588 651 863 846 692 728 708 808
Price in Neth,Glds 80,-- 70,-- 585,-- 100,~~ 70,-- 100,-- 35,-- 110,-- 120.-- 125,~- 120,-- 100,-~ 100.~--~ 100,-- 120,--
*Price in U, S, dollars 22.50 19,50 15.50 28,-- 19,50 28,-- 10.-- 31,-- 33,50 35,-- 33,50 28,-- 28,-- 28,-~ 33,50

For prospectus, order form, and particulars about preferential prices tor bona fide crystallographers, please write to the publishers, A, Qosthoek's
Uitgevers Mij N. V., Domstraat 11-13, Utrecht, The Netherlands,

INTERNATIONAL TABLES FOR X-RAY CRYSTALLOGRAPHY

This successor to Internationale Tabellen zur Besti g von Kristallstrukturen has been publighed in three large-size volumes and the publication of
additional volumes is being considered.

Vol. 1., Symmetry Groups, Published 1952, pp. xii + 558, price £5. 58,

Vol, 2. Mathematical Tables, Published 1959, pp. xviii + 444, price £5.15s.

Vol. 3. Physical and Chemical Tables, Published 1962, pp. xvi + 362, price £5.158.

For prospectus, order form, and particulars about preferential prices for bonz fide crystallographers, please write to the publishers, The Kynoch
Press, Witton, Birmingham 6, England.

FIFTY YEARS OF X-RAY DIFFRACTION

This commemorative volume contains the history of the early discoveries, a survey of the development in the various fields of X~ray crystallo-
graphy, and of Schools and Research in the various countries, and Personal Reminiscences of some thirty crystallographers. x + 733 pp. ; price 40
Netherlands Guilders or 11.25 U, S, dollars*,

Publishers: A, Oosthoek's Ultgevers Mij N, V., Domstraat 11-13, Utrecht, The Netherlands,

WORLD DIRECTORY OF CRYSTALLOGRAPHERS

The third edition of thiscompilation appeared in 1965, and contains biographical information concerning 5037 crystallographers andother scientists
from 51 countries. Price 2,50 U.S, dollars*,
Publishers: A, Oosthoek's Uitgevers Mij N.V,, Domstraat 11-13, Utrecht, The Netherlands,

* The dollarprices are subject to changes in the official rates of exchange without prior notice.

The publications can also be ordered from Polycrystal Book Service, P, O. Box 11567, Pittsburgh, Pa. 15238, U.S8.A,, or from any bookseller,



