Yl Toytt
ANL-6952 ANL-6952

Argonne National L aboratory

APPLIED MATHEMATICS DIVISION
SUMMARY REPORT

July 1, 1963 through June 30, 1964

EN20 2008



LEGAL NOTICE

This report was prepared as an account of Government sponsored work. Neither the United
States, nor the Commission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or implied, with respect to the accu-
racy, pl or ful of the information contained in this report, or that the use
of any info! i apparatus, hod, or process disclosed in this report may not infringe
privately owned rights; or

B. Assumes any liabilities with respect to the use of, or for damages resulting from the
use of any information, apparatus, method, or process disclosed in this report.

As used in the above, ‘‘person acting on behalf of the Commission” includes any em-
ployee or contractor of the Commission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee of such contractor prepares,
disseminates, or provides access to, any information pursuant to his employment or contract
with the C or his employ with such contractor.

Printed in USA. Price $4.00. Available from the Clearinghouse for Federal
Scientific and Technical Information, National Bureau of Standards,
U. S. Department of Commerce, Springfield, Virginia




ANL-6952

Mathematics and Computers
(TID-4500, 36th Ed.)

AEC Research and
Development Report

ARGONNE NATIONAL LABORATORY
9700 South Cass Avenue
Argonne, Illinois 60L4O

APPLIED MATHEMATICS DIVISION
SUMMARY REPORT

July 1, 1963 through June 30, 1964

William F. Miller, Division Director

Preceding Summary Reports

ANL-6768  July 1, 1962 through June 30, 1963
ANL-6641  July 1, 1961 through June 30, 1962
ANL-6453  July 1, 1960 through June 30. 1961
ANL-6195 July 1, 1959 through June 30, 1960
ANL-6089 July 1, 1958 through June 30, 1959
ANL-595L November 1956 through June 1958

Operated by The University of Chicago
under
Contract W-31-109-eng-38
with the
U.S. Atomic Energy Commission






IERIMIAEIT o S Gl e

ORGANIZATION OF PERSONNEL.,

TABLE

APPLIED COMPUTER PROGRAMS, . ,

OF CONTENTS

o

PROGRAMMING RESEARCH AND DEVELGPMENT

Control Data 3600 System.

EHT ISRt st S
GUSHeaNCERte e o
Numerical Methods .,

Logic and Languages . .
New Library Routines, , .
Abstracts of Newsletters.,

0

B

COMPUTER ENGINEERING AND COMPUTER SYSTEMS.

Daphnis:
GUS:

IPL-YC:
PHYILTS

PUBLICATIONS AND PAPERS,

Publications., ., . .
ANL Reports . . . .

°

AMD Technical Memoranda .,
Papers Presented at Meetings.

SEMINARS, SYMPOSIA, AND LECTURES

o

o

°

Link for a Hybrid Computer System

°

Applied Mathematics Division Seminars
Seminar on the QR-Algorithm and Appllcatlon

Theory to Polynomials, ., .
Special Interest Seminars .
Special Interest Engineering Seminars
West Suburban College Seminar .
Symposium Presentations ,

University Lectures

COMPUTER SERVICES COUNCIL,

COMPUTING FACILITIES , .

°

°

0

°

0

°

o

°

°

°

°

A Digital Perceptron Simulator.
GEORGE Unified System . ., .
A Computer System Having the IPLQI Instructlon
Physics On-line Information Station. .
RTC (Real-time Communicator):

° o

°

o

°

°

o

0

of Lyapunov

o e
¢ o

Set

o

Page

ik

ik
T2
i
i=
Th
(G
76

1)

1)
1
80
80
82

83

83
85
86
88

89
89
91
92
92
92
o8
5
5

96



N en e g
SRl S o
ey 2aad o6,

R T

v ed




PREFACE

The objective of the Applied Mathematics Division is to provide
mathematical support for the research and development programs of the
Laboratory. This goal is achieved, in particular, by (1) conducting
research in applied mathematics, theory, and practice of computation,
and design of computers and information-processing equipment, (2) pro-
viding mathematical consultation, and (3) operating a computational
service, using both digital and analog machines., The Division is pre-~
pared to provide mathematical assistance at any stage of the develop-
ment of a problem from its initial formulation to its final solution,

The Consultation and Research Section is available to assist Lab-
oratory personnel by mathematical consultation, in problem formulation,
and in selection of appropriate mathematical and numerical techniques,
and to carry out analyses of problems. The Applied Programming Section
is specifically set up to program digital computing problems for members
of other Divisions, The members of this Section generally work from a
problem description provided either by the problem originator or Jointly
by the problem originator and a member of the Consultation and Research
Section, In addition, this Section also performs hand computations that
arise and provides production services for machine programs,

It is the responsibility of the Programming Research and Devel-
opment Section to conduct research in new programming techniques, to
develop needed subroutines and systems, and to provide training courses
and instruction in programming techniques for the benefit of members of
the Division, as well as for other members of the Laboratory. The
Digital Operations Group prepares machine-input data, schedules machine
time, and operates the digital machines, The Analog Group is prepared
to assist in the formulation, programming, and running of problems for
the analog computer or to accept the problem and carry out these serv-
ices entirely within the Group,

The functions of the Computer Engineering Section are (applied)
computer engineering research, and the development and design of com-
puters and information-processing systems having special application
to the nuclear sciences.
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APPLIED COMPUTER PROGKAMS

omputer prograf
spindicatins the
available. 1D
his reporting
m was Placed

The listing which follows contains a summary of each c
initiated during the report period together with code symbol
extent to which information concerning the program is readily
addition, programs previously reported are included if during t
period changes were made or additional information concerning the
in the program library.

Each summary contains, in order, a job number, program %dent1f1caZ:gn
number and title, the requestor's name and division afflllatlo?, ?he cf l
sultant's and programmer's names (if different), a brief deSCTlpFlOntg o
program, and a final line encoded to indicate the machine for which felgbr
gram was prepared, references applicable to the program, the sta?us o T:iz
information concerning the program, and its mathematical classii‘lgatlzgi -
final line uses the abbreviations 70k, 401, 620, 790, T9%, 160, 3 05 i5e N
GEO, and ANA to refer to the computer (IBM 70k, 1401, 1620, 7090, T ? ;

CDC 160A, 3600; ASI 210, CHLOE, GEORGE, or PACE Analog, respectively) for
which the program was developed. The file codes: D, M, A, Py, B, ?. G, and O
are used to indicate the library information available and may be interpreted

as follows:

- source deck,

- OOPS monitor-compatible,

- mathematical analysis effort,
programming effort,

- symbolic or source program listing,
- binary or source deck or tape,

- GEORGE or other paper tape, and

- operating instructions.

CQwnyr 2 U
1

Following the "on file" symbols the AMD program library classification
code, if any, appears. The classification codes used currently are:

Ce Polynomials and Special Functions

1. Evaluation of Polynomials

2, Roots of Polynomials

3. Evaluation of Special Functions

L. Simultaneous Nonlinear Algebraic Equations
5. Simultaneous Transcendental Equations

D, Operations on Functions and Solutions of Differential Equations

1. Numerical Integration

2. Numerical Solutions of Ordinary Differential Equations
3. Numerical Solutions of Partial Differential Equations
L. Numerical Differentiation

E. Interpolation and Approximations

1. Table Look-up and Interpolation
2, Curve Fitting
3. Smoothing



F.

G.

Operations on Matrices, Vectors, and Simultaneous Linear Equations

1., Matrix Operations

2. Eigenvalues and Eigenvectors
3. Determinants

L, Simultaneous Linear Equations

Statistical Analysis and Probability

1. Data Reduction: interpreted as the calculation of the more
common statistical parameters such as mean, median, and
standard deviation,

2. Correlation and Regression Analysis: includes curve fitting

which is explicitly for statistical purposes,

Sequential Analysis

Analysis of Variance

Random Number Generators

« Monte Carlo Problems

AV EWw
°

Operations Research and Linear Programming

Information Processing

1. Sorting

2, Report Preparation

3. Checking of Experimental Recording
Geometry

1l. Pattern Recognition

Machine Design

Automata Studies

Number Theory

All Others: contains all programs for which no primary class
has been selected. Programs which seem to be included in a
primary class but which are not adequately described by a sub-

class are assigned the subclass designation of zero within the
applicable primary classification.,



1294 - SSS1562 SPECIFIC HEAT DATA ANALY
REQUESTOR 0. LOUNASMAA SOLID STATE SCIENCE

PROGRAMMER A. LENT

ANALYSIS OF DATA FROM SPECIFIC HEAT APPARATUS.

E2,10
704 REFERENCES ANL 6497 ON FILE EZ:ZO
360F REFERENCES ANL 6497 CN FILE
1387 RE270 RESONANCE INTEGRAL CALCULATICN

REQUESTOR H. HUMMEL REACTOR ENGINEERING

PROGRAMMER A. RAGO

ONANCE INTEGRALS FOR DCPPLER COEFFICIENT
CALCULATIONS. INITIALLY THE NARROW RESONANCE APPROXIMATICN WILL BE
USED AND THE INTERFERENCE BETWEEN RESONANCE AND POTENTIAL SCATTERING
WILL BE NEGLECTED. THE CALCULATICN OF THE J FUNCTION DEFINED AS

THE INTEGRAL (PSI/(PSI+BETA)) IS ACCOMPLISHED BY A SIXTEEN POINT
LEGENDRE-GAUSS QUADRATURE IN FOUR SEGMENTS. THE PSI FUNCTION DE-
SCRIBING COPPLER BRCACENING OF SINGLE LEVEL CROSS SECTICNS IS EVALU-
ATED BY A CONTINUED FRACTION EXPANSION OF THE POWER AND ASYMPTOTIC
SERIES EXPANSIONS. FURTHER PROGRAMMING WCRK MAY BE REQUIRED TO
STUDY REFINEMENTS IN THE EVALUATICN OF THE RESONANCE INTEGRALS.

DETERMINATION OF RES

704F REFERENCES ON FILE ce
360F REFERENCES ON FILE cc

1428 CHEMI150 DISTORTEC WAVE IMPULSE APPROXIMATICNS FOR CIRECT
NUCLEAR REACTICNS AT HIGH ENERGIES

REQUESTCR P. BENIOFF CHEMISTRY
PROGRAMMERS A. STRECCK,; L. PERSON

THE PROGRAM REPRESENTS AN CPTICAL AND SHELL MOCEL FOR DISTORTEC
INCIDENT AND EXIT PARTICLE PLANE WAVES CAUSED BY NUCLEAR CPTICAL
PCTENTIALS.

IN MATHEMATICAL TERMS, A SET OF QUADRUPLE INTECGRALS IS TO BE
EVALUATED.

704F REFERENCES ON FILE D1
360F REFERENCES ON FILE D1



1449 SSS5130 ENTRCPY AND ENTHALPY OF SCME ALKALI HALIDE CRYSTALS
REQUESTOR F. FUMI SOLIC STATE SCIENCE
PROGRAMMER J. HEESTAND

INTEGRALS FOR ENTRCPY AND ENTHALPY ARE EVALUATED USING A GIVEN
FUNCTIONAL FORM FOR THE FIRST N DATA POINTS AND THE SIMPSCN QUADRA-
TURE FORMULA FOR THE REMAINDER OF THE DATA.

704F REFERENCES ANME212 CN FILE CM APSB C DI

1450 MET142 LEAST SQUARES CETERMINATION CF CRYSTAL LATTICE CON-
STANTS, GENERATION OF D-SPACINGS, AND LEAST SQUARES
GENERATICN OF CHI AND THETA

REQUESTORS L. HEATON,M. MUELLER METALLURGY
PROGRAMMER J. GVILDYS

PART I DETERMINE, BY THE LEAST SQUARE METHGD, THE LATTICE PARAM-
ETERS FCR TRICLINIC CRYSTAL SYSTEMS, WITH ALL OTHER CRYSTAL SYSTEMS
CONSIDERED AS SPECIAL CASES OF THE TRICLINIC.

PART II USING OUTPLT FROM PART I, CR CARC INPUT, GENERATE D-SPAC-
INGS AND TRIGONOMETRIC FUNCTICNS FCR SETS CF HyKyLy, UP TO A LIMIT AS
DEFINED BY SPACE GROUF EXTINCTICNS FCR ANY CRYSTAL SYSTEM.

PARTS III AND IV GENERATE CHI AND THETA USING THE LEAST SQUARES
METHOD CN OBSERVED CHI AND THETA, RESPECTIVELY.

PART V OUTPUT GENERATICN.

360F REFERENCES 727/MET124, 1209/MET135 CN FILE E2,20

1480 CEN129 VOLATILIZATICON REPROCESSING-=MATHENMATICAL MCCEL
REQUESTOR L. KOPPEL CHEMICAL ENGINEERING
PROGRAMMER  J. ANCERSCN

REPROCESSING OF SPENT FUELS BY VCLATILIZATION IN A FLUICIZED BED
MAY BE DESCRIBED BY SEVERAL PCSSIBLE MCDELS WHICH REDUCE TC SYSTEMS
OF ORDINARY NCN-LINEAR CIFFERENTIAL EQUATICNS.

THE EQUATICNS ARE INTEGRATED USING ASSUMED INITIAL VALUES OF THE
PARAMETERS. (INTEGRATICN USES STANCARD FGURTH-CRCER RUNGE KUTTA.)
GBSERVABLE VARIABLES ARE CALCULATED FRCM THESE RESULTS ANC COMPARED
WITH EXPERIMENTAL VALLES. THE PROGRAN SEEKS VALUES COF THE PARAMETERS
WHICH MINIMIZE SUMS OF SQUARES OF DEVIATICNS OF EXPERIMENTAL ANC
CALCULATED VALUES.

704F REFERENCES CN FILE CM PSR bz
360F REFERENCES CN FILE C PS D2
T94F REFERENCES ON FILE b2
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1565 AMU101 GENERAL CALCULATIONS AMU

REQUESTORS J. ROBERSCN, ASSCCIATED MIDWEST UNIV&RSITIES
M. PETRICK REACTCOR ENGINEERING

PROGRAMMER D. BINGAMAN
GENERAL NUMERICAL CALCULATIONS PREPAREC AS A PART OF THE AMU HEAT
TRANSFER PROGRAM.

704F REFERENCES CN FILE 20

1641 BIM112 ANALYSIS OF BLCOD ELEMENT CATA FROM IRRACIATEC RATS

REQUESTOR G. SACHER BICLOGICAL AND MEDICAL RESEARCK

PROGRAMMER F. CLARK

USING HEMATOLOGY DATA FROM BIM105 PERFCRM THE FOLLOWING CALCULA-
TIONS -

(1) FOR A SPECIFIEC GROUP CF BLCCD ELEMENTS CALCULATE THE COVARI-
ANCE AND RELATIVE COVARIANCE FOR EVERY DOSE AND TIME GRCUP. CALCU-
LATE THE REGRESSION CCEFFICIENTS IN THE FCLLCWING EQUATICN

R(IpJ)=A(I,J)+B(I;J)I+C(IyJ)I'*Z+D(IvJ)T+E(I,J)X(I)+F(I.J)X(J)
WHERE R(I,J)=RELATIVE CCVARIANCE AT SPECIFIC COSE AND TIME (I,T).

(I,J) REPRESENTS ELEMENT CCMBINATICN.
X(1)=AVG. RESPONSE READING FOR ELEMENT I
X(J)=AVG. RESPONSE READING FCR ELEMENT J
CALCULATE THE ERROR OF THE ESTIMATE FOR ALL ELEMENT COMBINATICNS ANC
THE ERRORS IN THE CCEFFICIENTS.

(2) GIVEN A SECOND SET OF ELEMENTS, CALCULATE THE VARIANCE ANC
RELATIVE VARIANCE AND PROCEED AS IN (1).

(3) FOR EACH BLOCD ELEMENT AND SEX, OC SPLINE FITS OF THE SETS OF
REGRESSION COEFFICIENTS FROM BIM105 VERSUS TIME. CALCULATE AND
TABULATE INTERPOLATED VALUES FCR T. CALCULATE FIRST DERIVATIVES
AT T ANC TABULATE.

704F REFERENCES 1301/BIM105,1372/BIM106 CN FILE C PSB O - E2
360F REFERENCES 1301/BIM105,1372/BIM106 CN FILE E2
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1648 HEP124 GRIND (CERN)

REQUESTCR A. ROBERTS HIGH ENERGY PHYSICS

CONSULTANT J. BUTLER PRCGRAMMERS R. ROYSTON,
Ke MARTIN,
J. SCHERER,
M. APPELBAUM

TO INVESTIGATE THE 709 FORTRAN/FAP PROGRAM GRIND OBTAINED FRCM
CERN AND ADAPT IT FOR USE AT ARGONNE.

GRIND MAKES KINEMATIC FITS TO BUBBLE CHAMBER EVENTS WHICH HAVE
BEEN SPATIALLY RECONSTRUCTED. IT IS DESIGNED TO CPERATE ON DATA 10
WHICH NO MOMENTUM-DEPENDENT CORRECTIONS HAVE BEEN MADE AT THE SPATIAL
RECONSTRUCTION STAGE, AS IT MAKES ITS OWN CORRECTIONS FCR THESE
EFFECTS.

794 REFERENCES GRIND MANUAL CN FILE 90
360F REFERENCES GRIND MANUAL ON FILE 0
1748 CHM170C AUTOMATIC ANALYSIS OF EPR SPECTRA CF HYDRAZYLS
REQUESTOR J. WEIL CHEMISTRY
PROGRAMMER F. CLARK
THE PARAMAGNETIC RESCNANCE ABSGCRPTION LINESHAPE IS GENERATED BY
SUPERPOSITION OF A SET GF INDIVIDUAL HYPERFINE COMPONENTS CBEYING THE
GAUSSIAN FIRST DERIVATIVE LINE SHAPE FORMULA.
704F REFERENCES ON FILE CM PSB E2
360F REFERENCES CN FILE CM PSB EZ
1814 HEP138 CIRCLE FITTING
REQUESTOR A. ROBERTS HIGH ENERGY PHYSICS
CONSULTANT  J. BUTLER PRCGRAMMER P. PENNCCK
IN THE FITTING OF TRACKS IN TRAFIT (1242/HEP10E) THERE ARE VARIOCUS
DIFFICULTIES. THIS PROGRAM WILL INVESTIGATE DIFFERENT METHODS CF
FITTING CIRCLES TO DETERMINE WHICH ONE IS THE BEST, AND HOW ACCURATE
% IS

704F REFERENCES ON FILE G2
360F REFERENCES ON FILE G2
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1837 PAD143 PLATE ANALYSIS-HORN CF PL
REQUESTCR J. HEAP PARTICLE ACCELERATCR

PROGRAMMERS W. NICOy; J. GVILCYS

SOME MATHEMATICAL ANALYSIS (DIFFERENTIAL ECUATIONS) IS TC BE

CHECKED PREPARATORY TC THE PUBLISHING OF A RELATEC PAPER, AND
PROGRAMMED ON THE CDC-3¢00.
Do
360F REFERENCES ON FILE DM PSB

1841 AMD176 CHECKER-PLAYING PROGRAM

REQUESTCR W. COWELL APPLIED MATHEMATICS

PROGRAMMERS M. REED, L. SHALLA

RESEARCH IN LIST PROCESSING AND ITS APPLICATIONS IS BEING CARRIEC
OUT IN PARALLEL WITH THE DEVELOPMENT OF CERTAIN LIST PRCCESSING
SYSTEMS, NAMELY THE 3¢0C IPL-V INTERPRETER ANC ENCINE NC. 2. THE
MAJOR EFFGRT IN THIS RESEARCH IS A GAME PLAYING PRCGRAM WRITTEN IN
IPL-V. THIS PROGRAM IS DESIGNED TO STUDY MAN-MACHINE INTERCEPENDENCE
USING THE GAMES CHECKERS AND LASKER. 1IN ADDITICN TC THIS PRCGRAM,
SHORTER PROGRAMS ARE BEING WRITTEN TO CCMPARE LIST PROCESSING IN
IPL-V WITH LIST PROCESSING AS ACCCMPLISHED BY USING A MACRO ASSEM-
BLER.

704 REFERENCES ON FILE 20
360 REFERENCES CN FILE FAY

1849 CHM177 ATCMIC ENERGY LEVEL CALCULATICN (LRL)
REQUESTCR B. WYBCURNE CHEMISTRY
PROGRAMMER F. CLARK

THIS IS A 7090 PROGRAM (FORTRAN, FAP), WRITTEN AT LAWRENCE RADIA-
TION LABCRATORY; TO CCNSTRUCT AND DIAGONALIZE ENERGY MATRICES TC
YIELD ATOMIC ENERGY LEVELS.

704 PRCGRAMS ARE TC BE WRITTEN TC DU THE FCLLCWING -

EXTEND SIZE OF MATRICES ON TAPE BY INCREASING RANK SIZE AND
CHANGING ROW AND COLUMN DESIGNATICONS. INCREASE IN RANK IS TO BE THE
SUM OF THE RANKS OF ANY TWC SIMULTANEQUS MATRICES. A RE-CRCERING OF
THE MATRIX ELEMENTS IS ALSO DESIRED.

NEW MATRIX ELEMENTS TO BE USED AS A RESULT OF THE MATRIX DIMENSION
INCREASE ARE TO BE CALCULATED.

PROGRAM WAS MADE AVAILABLE FCOR 3600 WITH CUTPUT TO BE USED AS
INPUT FCR CHM199.

7C4 REFERENCES ON FILE Fl
360 REFERENCES ' ON FILE F1l
T94  'REFERENCES CN FILE Fl
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1875 RPY145 LEAST SQUARES FITTING OF RADIGACTIVE DECAY DATA

REQUESTCR C. MILLER RACICLCGICAL PHYSICS
PROGRAMMER W. SNCW
MINOR MODIFICATICN OF PHYSICS 141 TG ACAPT THE INPUT FCRMAT.

704F REFERENCES ON FILE EZ

1876 CEN123 FISSION PRCDUCT CONCENTRATIGONS IN EBR II
REQUESTCR V. TRICE CHEMICAL ENGINEERING

PROGRAMMER J. HEESTAND

CALCULATE C(T), THE CURIES PER GRAM CF FUEL AT ANY TIME T FOR AN
ISOTOPE, AND THE SUM CF C(T) COVER ALL ISCTOPES.

704F REFERENCES CN FILE DM PSB FAY

1884 RP3(9 RESONANCE SELF-SHIELDING
REQUESTCR R. DOERNER REACTCOR ENGINEERING

PROGRAMMER J. ZAPATKA

THE RESONANCE SELF-SKIELDING IS CALCULATED BY EVALUATICN CF ThE
FOLLOWING DOUBLE INTEGRAL USING THE TRAPEZCIDAL RULE.

DOUBLE INTEGRAL = (2/P1)=INTEGRAL(COS({PI*R/2A)*TAN(THETA))=COS
(THETA)CThETA)INTEGRAL((l—EXP(—TAU/COS(THETA)*CCS(PFI)))*COS(PHI)
DPHI) WHERE,

THETA HAS LIMITS O AND 88 DEGREES.

PHI HAS LIMITS 0 AND PIl/2,

R/A = 1/28.636, ANC

TAU IS A PARAMETER.

704F REFERENCES CN FILE D1
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1887 HEPl44 MONTE CARLC CALCULATICNS F
DECAY EXPERIMENT

REQUESTCR G. BURLESOAN HIGH ENERGY PHYSICS

PRCGRAMMER P. PENNCCK

5 N cT
THE PRCGRAM IS A MCNTE CARLO CALCULATICN OF THE BACKGRCU DF KE

REACTION - S s
PI-MINUS+PROTON GOES TG CMEGA-ZERO+NEU ’

WITH THE CMEGA-ZERO GCING TO PI-ZERC+ A GAMMA RAZ'NEEEREE TF$HE

REACTION PI-MINUS+PROTCN GOING TO TWC PI-ZERCS* s SIN;LAR P

INPUTS, OUTPUTS AND TECKNIQUES CF THE CALCULATIC

THOSE DESCRIBED FCR PRCGRAM 1€90/HEP.

704F REFERENCES ON FILE Gé

1888 RE305 MAGNETIC EFFECTS IN COMBINEC FCRCEC AND FREE
CONVECTICN IN A BOUNCARY LAYER FLCh

REQUESTCR R. SINGER REACTOR ENGINEERINC

PROGRAMMER C. BURLESCN

THE EFFECT OF A TRANSVERSE MAGNETIC FIELDC ANC FREE CCNVECTION UPCN
A BOUNDARY LAYER FORCED CONVECTICON PRCBLEM IS ANALYZED. THE FLUIC
IS ASSUMEC TO BE NON-NMAGNETIC, ELECTRICALLY CCNCUCTING, ANC SEMI-
COMPRESSIBLE. NON-UNIFCRM THERMAL BOUNCARY CONCITICNS ARE ALLOWED,
AND THE PARAMETERS ARE THE RAYLEIGH NUMBER, HARTMANN NUMBER, ANC THE

PRANDTL NUMBER.

704F REFERENCES CN FILE OM PSB Lz

1889 CEN1Z2é SOLUTICN OF TRANSCENCENTAL EQUATICN
REQUESTOR M. FOSTER CHEMICAL ENGINEERING
PROGRAMMER A. STRECOCK
GIVEN COEFFICIENTS FCR A PCLYNCMIAL P(X) AND A NUMERICAL VALLUE FCR
g:f&‘:T? Cy, THIS PRCGRAVM CBTAINS THE X VALUE FOR WHICH F(X)=P(X)+

704F REFERENCES CN FILE OM APSE S
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1892 CEN127 THERMOCYNAMIC PROPERTIES OF A BIMETALLIC SYSTEM

REQUESTOR M. FOSTER CHEMICAL ENGINEERING
PROGRAMMER K. CLARK

THE THERMODYNAMIC PRCPERTIES OF A BIMETALLIC SYSTEM ARE STUDIED
USING AN ELECTROCHEMICAL CELL. OBSERVED TEMPERATURE, CONCENTRATICN,
AND VOLTAGE ARE FIT TC CNE OF FIVE FUNCTICNS REPRESENTING AN ENERGY
SURFACE OF A SPECIFIEC GENERAL FORM.

T704F REFERENCES ONSFILE &2
1895 PHY288 LEGENDRE POLYNCMIAL FIT TO DATA FRCM A MULTICHANNEL

ANALYZER

REQUESTCR L. MEYER PHYSICS
PROGRAMMER R. ROSICH

BACKGRCUND-CURRECTED COUNTS IN PEAK REGICNS ARE TO BE FIT WITH
LEGENDRE POLYNOMIALS. THE PRCGRAM IS PATTERNED AFTER A 1620
PREDECESSCR, 1254/PHY230, AND ACCEPTS FOR INPUT CARCS PREPARED BRY
PROGRAM 1745/PHY284.

704F REFERENCES 1254/PHY230,1745/PHY284 GCON FILE OM APSB EZ

360F REFERENCES 1254/PHY230,1745/PHY284 ON FILE E2
1896 AMD177 APPLIEC PRCGRAMMING LIBRARY
REQUESTCR M. BUTLER APPLIEC MATHEMATICS
PROGRAMMER R. ROSICH

THIS PROGRAM WILL STCRE ALL PRESENT CARDS AND FAPER TAPE PROGRANM

LIBRARY MATERIAL CON LIBRARY TAPES WITH PRCVISION TO REQUEST SCURCE GCR
SYMBOLIC LISTINGS, CARD DECKS OR PAPER TAPES ON DEMAND. RCUTINES
TC UPDATE AND REVISE THE LIBRARY ARE INCLUCEC.

160 REFERENCES ON FILE MC

360 REFERENCES CN FILE MO
18970 Ei 130 COMPLEX VARIABLE PROBLEMS
REQUESTOR J. HSU ELECTRCNICS
PROGRAMMER R. WARD

A NUMBER OF PRCBLEM SOLUTICNS ARE TO BE CETERMINED FOR GENERAL
ELECTRONICS DIVISION APPLICATIONS.

REFERENCES ON FILE 20
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1899 RE306 ATMOSPHERIC TWC PHASE AIR W
REQUESTCR C. VOIGT REACTOR ENGINEERING

PROGRAMMER J. COCPER

J J N VERTICAL
PRESSURE DROP AND VOID FRACTION VEASUREMENTS MACE I ’
UPFLOW TEST SECTICNS CF THE AIR WATER LQCP WITH FLCW RESTRICEIONS
ARE PROCESSED TO DETERMINE THE TWC-PHASE PRESSURE DROP AT TH

ORIFICES.

704F REFERENCES ON FILECM P B Ze

1903 RE307 ANALYSIS OF HEAT TRANSFER MECHANISMS IN CERAMIC FUEL
ELEMENTS
REQUESTOR R. VISKANTA REACTOR ENGINEERING

PROGRAMMER J. COOPER

TEMPERATURE DISTRIEBUTICNS AND LOCAL CCNDUCTIVE AND RACIATIVE HEAT
FLUXES IN CERAMIC FUEL ELEMENTS ARE DETERMINEC.

704F REFERENCES CON FILE M APSE DC

1506 RE3(C8 ELECTROMAGNETIC EFFECTS CN CCMBINEC FORCELD ANC FREE
CONVECTICN IN VERTICAL RECTANGULAR CHANNELS

REQUESTOR R. SINGER REACTOR ENGINEERING
PROGRAMMER M. SCHLAPKCHL

THE EFFECTS COF AN ELECTRCMAGNETIC FIELC, INTERNAL ENERCY GENERA-
TION, AND FREE CONVECTICN UPON FULLY DEVELCPEC, LAMINAR, FORCED CCN-
VECTION HEAT TRANSFER COF AN ELECTRICALLY CCNLUCTING FLUID ARE
ANALYZEC. THE CONSERVATICN ECUATIONS ARE ANALYTICALLY SOLVEC AND
THE VELCCITY AND TEMPERATURE PRCFILES, PRESSURE DRCOP PARAMETER, AND
NUSSELT NUMBER ARE REPRESENTEC IN TERMS CF INFINITE SERIES.

704F REFERENCES ON FILE ce

1907 MET155 EVALUATICN OF AN EXPCNENTIAL FUNCTION
REQUESTCR Re. COTTERILL METALLURGY
PROGRAMMERS R. WARD, A. STRECCK

A FOUR-COMPONENT TEMPERATURE DEPENDENT EXPCNENTIAL DECAY FUNCTICN
IS TABULATED.

704F REFERENCES ' ON FILE DM APSE 20




#1909 - SSs142 ELECTRCN SCATTERING AT VACANCIES IN METALS
REQUESTCR R. HUEBENER SOLID STATE SCIENCE
PROGRAMMER J. ANDERSCN

AN ITERATIVE TECHNIQUE IS USED TC CETERMINE A SCLUTICN TO A SYSTEM
OF EQUATICNS INVOLVING BRESSEL FUNCTIONS,

704F REFERENCES CN FILE CM APSB c2,C5

1911 RE POWER TC VOID TRANSFER FUNCTICN
REQUESTCRS M. PETRICK, K. JAIN REACTOR ENGINEERING
PROGRAMMER L. BRYANT

THIS PROGRAM IS TO INVESTIGATE THE FRECUENCY RESPONSE CF A BCILING
CHANNEL.

ANA  REFERENCES CN FILE

1912 CKm180 CALCULATION COF G-FACTCRS FROM ZEEMANN DATA
REQUESTCR J. READER CHEMISTRY
PROGRAMMER . NICO

THIS PROGRAM IS TO DETERMINE G-FACTORS, AND THEIR ERRCRS, FROM
ZEEMANN DATA, USING THE METHOC CF LEAST SCUARES.

704F REFERENCES CN FILE CM PSR E2

1916 AMD179 SUBRCUTINES TC TEST BOCLEAN EXPRESSICNS FOR
CONSISTENCY

REQUESTCR [D. SHAFER APPLIEC MATHEMATICS

THE PRCGRAM INCLUDES-

1. A NUMBER OF SUBRCUTINES TC TEST THE CCNSISTENCY OF A BRCCLEAN
EXPRESSION IN CONJUNCTIVE NORMAL FORM,

2. A SUBROUTINE (PROELNM) THAT GENERATES SUCH EXPRESSIONS IN A RANDCM
FASHICN TO TEST THE SUBROUTINES (1),

3. A MAIN PRCGRAM THAT CALLS (PRCBLM) CNCE AND APPLIES TKE
SUBROUTINES (1) TC THE RESULTING EXPRESSICN, PRINTING THE RESULTS
AND THE TIMES.
THE CBJECTIVE IS 10 DEVELCP A FAST PRCCECURE TO PERFCRM THIS TEST
FOR CCNSISTENCY, WHICH IS NEEDED AS THE INNER LCOP FCR SOME
THECREM-PROVING PROGRAMS.

704F REFERENCES GhN* FILE AY

AL
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1917 RE3C9 TRANSIENT THERMAL ANALYSIS

REQUESTOR R. SINGER REACTOR ENGINEERING

PROGRAMMER J. ZAPATKA

THE MAXIMUM TEMPERATURE REACHED IN A FUEL ELEMENT AND SPégEgFX:EA
ANALYZED BASED ON A HYPCTHESIZED PCOWER EXCURSION. THE EFgE contach T
TRANSFER BETWEEN THE FUEL AND THE SPACER WHICH ARE IN LOOSE

IS CONSIDERED.

704F REFERENCES ON FILE Z0

1920 - PHYZ289
REQUESTOR A. ARIMA PHYSICS

PROGRAMMER J. WENGER

EIGENVALUES AND EIGENVECTORS OF REAL, SYMMETRIC MATRICES FORMED
AS LINEAR COMBINATIONS COF COMPONENT MATRICES ARE COMPUTED.

704F REFERENCES ANFz0Z2 ON FILE DM PsB F2

1923 CEN128 LIQUID-LIQUID EXTRACTION PROBLEM
REQUESTOR T. JOHNSON CHEMICAL ENGINEERING
PROGRAMMER R. WARD

TABLES ARE TO BE CALCULATED TO ENABLE THE RAPIC SELECTICN OF
OPERATING CONDITIONS FOR A WIDE VARIETY CF LIQUID METAL-LIQUID
SALT EXTRACTION COLUMNS.

704F REFERENCES ON FILE DM :PSB 20

1931 BIM119 COLORALCO BIRTH WEIGHTS, 1959-1962
REQUESTOR H. AUERBACH BICLOGICAL AND MEDICAL RESEARCK
PROGRAMMER K. CLARK

AVERAGE BIRTH WEIGHTS AND VARIANCES ARE CALCULATED FOR INFANTS
BORN IN COLORADO IN THE YEARS 1959-1962 (180,000 BIRTHS) GROUPED BY
COUNTY OF RESIDENCE (ALTITUDE), SEX OF INFANT, AGE OF MOTKER AT BIRTH
OF INFANT, AND LENGTH OF PREGNANCY. NUMBERS AND TYPES OF CONGENITAL
MALFORMATIONS REPORTEC AT BIRTH, BY THE ABOVE CATEGORIES, ARE ALSO
TO BE ENUMERATED.

704F REFERENCES : ON FILE Gl,M3



1932 BIM120 NUMERICAL SOLUTICN OF A CERTAIN VOLTERRA INTEGRAL
EQUATICN OF THE FIRST KIND

REQUESTGR E. TRUCCO BICLOGICAL AND MEDICAL RESEARCH
CONSULTANT D. PHILLIPS PROGRAMMER J. VARLEY

SOLVE NUMERICALLY THE INTEGRAL EQUATION

G(T)=INTEGRAL FROM O TO T OF (1-KB(T-TAU))PSI(TAU)D(TAU)

WHERE G(T) AND B(T) ARE GIVEN AT A DISCRETE SET OF UNIFORMLY SPACED
POINTS, AND K IS A CONSTANT.

T704F REFERENCES ON FILE D1,E3
1935 PAD144 A MORPHOLOGY OF SOME SYSTEMS OF QUADRUPOLE LENSES

USED FCR BEAM TRANSPCRT

REQUESTOR C. TURNER PARTICLE ACCELERATCR
CONSULTANT W. COWELL PRCGRAMMER J. ANDERSOCN

DETERMINE THE CHARACTERISTIC CURVE OR CURVES IN 7-DIMENSIONAL
SPACE SUCH THAT ANY PCINT ON THE CURVE SATISFIES TWO GIVEN MATRIX
EQUATIONS (IN 7 UNKNOWNS) SIMULTANEOUSLY.

704F REFERENCES ON FILE FO

360F REFERENCES ON FILE FQ
1942 MET156 SPECIAL POLYNOMIAL EVALUATION
REQUESTOR K. MYLES METALLURGY
PROGRAMMER K. CLARK

TABULATE T AND 1/T AS A FUNCTION OF (ER), WHERE (ER) IS GIVEN, AND

(ER)=A+B(EC)+C(EC)=%2
(EC)=D+E(T)+F(T)==2,
POSITIVE ROOTS OF BOTH EQUATIONS ARE USED.

T04F REFERENCES ON FILE DM PSB 20

1944 CHM181 SPECTRUM OF INTERCHANGING A-B SPIN SYSTEM
REQUESTORS J. HEIDBERG, J. WEIL CHEMISTRY
PROGRAMMER K. CLARK

CALCULATION OF LINE SHAPES OF AN A-B NUCLEAR SPIN SYSTEM AS A
FUNCTION OF THE LIFE-TIMES OF THE NUCLEI AT THE A-B SITES.

704F REFERENCES ON FILE DM PSB 20

19



20

1946 MET157 VIBRATCRY COMPACTICN
REQUESTOR J. AYER METALLURGY
PROGRAMMER R. FU

GIVEN A SET OF EXPERIMENTAL OBSERVATIONS OF P AS A FUNCTICON CF
R, DETERMINE THE FUNCTICNAL FORM THAT BEST EXPRESSES, IN THE LEAST
SQUARES SENSE, THE RELATICONSHIP BETWEEN R (THE RATIO OF THE DIAMETER
OF A TUBE TO THE DIAMETER OF A SPHERE) AND P(THE PACKING FRACTICN).

704F REFERENCES ANME2C8 ON FILE DM APSB EZ

1947 CHM182 TABULATICN OF Z(A)
REQUESTOR G. WING CHEMISTRY

PROGRAMMER R. FU

TABULATION OF Z(A) FOR EACH OF FOUR DIFFERENT ALGEBRAIC FUNCTIONS
OF A.

704F REFERENCES CN FILE DM APSB 20

1948 PHY290 ENERGY LEVEL FIT
REQUESTOR W. CHILDS PHYSICS
PROGRAMMER B. GARBCW

A BEST TWO-PARAMETER FIT FCR 4 ENERGY LEVELS.

704F REFERENCES ON FILE DM PSB EZ



1950 HEP14¢ MONTE CARLO STUDY OF THE MOMENTUM RESOLUTION OBTAIN-
ABLE FROM SPARK CHAMBERS AND A BENCING MAGNET

REQUESTOR T. ROMANCWSKI HIGH ENERGY PHYSICS
PROGRAMMER C. SMITH

IN STUDYING THE KE(2) DECAY IT IS PRCPGCSED TO CETERMINE THE
MOMENTUM OF THE ELECTRON BY ALLCOWING IT TO PASS THROUGH A BENDING
MAGNET AND RECORDING THE POSITICN AND DIRECTION OF ITS PATH BEFORE
AND AFTERWARDS IN SPARK CHAMBERS.

IN ORDER TG DISTINGUISH THIS DECAY FRCM OTHERS IT IS NECESSARY TC
ACHIEVE A MOMENTUM RESOLUTION OF ABCUT 2 PER CENT.

THE PURPOSE OF THIS PROGRAM IS TC SIMULATE BRENMSSTRAHLUNG AND MUL-
TIPLE SCATTERING IN THE PASSAGE OF ELECTRCNS THROUGH THE SYSTEM. TEE
APPARENT ENERGY DISTRIBUTION CF THE ELECTRONS AS DEDUCED FROM THEIR
PATHS THROUGH THE SPARK CHAMBERS IS THEN EXAMINED.

704F REFERENCES CN FILE Gé

360F REFERENCES CN FILE Ge
1951 PAD RESPONSE OF ZGS MAGNET POWER SUPPLY FILTER
REQUESTCOR L. TENG PARTICLE ACCELERATOR

PROGRAMMER L. JUST

THE FILTER NETWORK USED TO FILTER OUT VOLTAGE RIPPLES IN THE PCWER
SUPPLY FOR THE ZGS RING MAGNET IS ANALYZED. THIS PROGRAM GIVES THE
OUTPUT VOLTAGE WAVE FCRMS FOR VARIOUS INPUT VOLTAGE WAVE FORMS AND
PARAMETERS OF CIRCUIT ELEMENTS.

ANA REFERENCES CN FILE

1954 RP304 SOLUTICNS OF DETERMINANTS WITH POLYNCOMIAL ELEMENTS
(AEEW)

REQUESTOR G. SANATHANAN REACTCR PHYSICS
PROGRAMMER J. KDERNER

TRANSFER FUNCTIONS IN THE FORM OF A RATIO COF 2 POLYNCMIALS OF A
COMPLEX VARIABLE ARE CERIVEC FRCM SETS CF LAPLACE TRANSFORMED SIMUL-
TANEOUS DIFFERENTIAL EQUATIONS. THE SET CF ALGEBRAIC SIMULTANECUS
EQUATIONS IS SOLVED USING THE CRAMER RULE, GIVING RISE TO DETERMI-
NANTS HAVING POLYNOMIAL ELEMENTS.

704F REFERENCES AEEW-R189 ON FILE 3
360F REFERENCES AEEW-R189 CN FILE 3

21
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1955 RP3G5 AUTOMATED REPRCDUCTICNS AND
SECTION REQUEST

REQUESTOR A. SMITH REACTOR PHYSICS

PROGRAMMER R, MORRILL

TO PROVIDE A MEANS OF STORING AND RETRIEVING AEC CROSS SECTICN
REQUESTS ACCORDING TO VARIOUS CATEGORIES.

160 REFERENCES CN FILE APS MO

1956 MET158 ASSOCIATION COF ZN++ AND VACANCIES IN NACL
REQUESTCR S. ROTHMAN METALLURGY

PROGRAMMER R. FU

THE PROGRAM PROVIDES AN CPTICON TO CHCOSE EITHER THE SIMPLE THECRY
OR THE REFINED THEORY OR BOTH IN DETERMINING CV, THE CONCENTRATICN
OF ALL CAT-ION VACANCIES AND P, THE DEGREE OF ASSCCIATICN.

704F REFERENCES ON FILE DM PSB C4

1957 MET159 CALCULATION CF DIFFUSICN CCNSTANT C
REQUESTOR S. ROTHMAN METALLURGY
PROGRAMMER R. FU

DETERMINATION OF LCG K AND D, THE DIFFUSION CONSTANT, BY A LEAST
SQUARES PROCEDURE. SETS OF VD AND T CBTAINED ARE THEN FIT TO ANOTHER
FUNCTION.

T704F REFERENCES ON FILE DM PSB £

1958 MET160 EVALUATION OF PS1 FOR A SERIES OF X, Y, Z VALUES
REQUESTOR R. COTTERILL METALLURGY
PROGRAMMER A. STRECOK

THIS PROGRAM OBTAINS A SET OF FUNCTIONS INVOLVING SIX RADICALS
WHICH ARE DEPENDENT ON SPACE CCORDINATES.

704F REFERENCES CN FILE DM APSB z0
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1960 CHM183 CRYSTAL FIELD CALCULATICN

REQUESTCOR J. WEIL CHEMISTRY
PROGRAMMER J. GVILDYS
THIS PROGRAM IS INTENDED TC CALCULATE MADELUNG SUMMATICNS FOR

ELECTRIC CHARGES AND MULTIPCLES DISTRIBUTED IN A CRYSTAL ACCCRDING TC
THE OPERATICNS OF ANY SPACE GRCOUP.

360F REFERENCES ON FILE 20
1961 IINSE ANALOCG CCMPUTER INSTRUCTICONS FCOR AMU FACULTY-STUDENT
CONFERENCE
REQUESTCR J. BAIRD INTERNATIONAL INSTITUTE CF NUCLEAR

SCIENCE AND ENGINEERING
PROGRAMMERS L. JUST, J. MCALLISTER

PROVIDE INSTRUCTICN IN ANALOG TECHNIQUES. ASSIST IN SOLUTION OF
PROBLEMS OF INTEREST TO PARTICIPANTS.

ANA REFERENCES CN FILE
1962 CEN SIMULATIGCN OF A DOG-CLUTCH
REQUESTCR J. GRAAE CHEMICAL ENGINEERING
CONSULTANT N. MOREHOUSE PRCGRAMMER L. JUST

SOLVE EQUATIONS DESCRIBING THE TIME BEHAVICR CF TWO SHAFTS CCN-
NECTED BY A CLUTCH.

ANA REFERENCES ON FILE

1964 CEN130 NON-LINEAR LEAST SQUARES
REQUESTOR E. ZIEGLER CHEMICAL ENGINEERING
PROGRAMMER R. FU

GIVEN SETS OF A, By, AND C, DETERMINE, BY A LEAST SQUARES PROCE-
DURE, Ky Ny, AND M IN FOUR DIFFERENT NON-LINEAR EQUATIONS.

704F REFERENCES ON FILE CM APSB E2
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1566 RP3C6
REQUESTCR A. ULRICH REACTOR PHYSICS

PROGRAMMER N. JESSE

IS SHCT UPWARC

T PRCTONS IN A NARROW BEAM
A BURST OF RELATIVISTIC s e

INTC THE ATMOSPHERE DULRING A GIVEN TIME INTERVAL.
GIVEN HEIGHT AND TIME THE FCLLOWING.

1. PROTON FLUX

2. IONIZATION RATE IN THE AIR

3. ELECTRON DENSITY IN THE AIR

4. DEGREE OF IONIZATION IN THE AIR o

5 RICAL CONDLCTIVITY IN THE AI

€. gEEELTIAL AND ELECTRIC FIELD CUE TC RESULTING CHARGE CISTRIBU-

TICON.

704F REFERENCES ON FILE Z0

1967 SSS143 THERMAL ELECTRIC PCOWER OF QUENCHED METALS
REQUESTOR R. HUEBENER SOLID STATE SCIENCE
PROGRAMMER A. STRECOK

GIVEN A TABLE OF X AND F(X), THIS PRCGRAM APPRCXIMATES THE VALUE
FOR THE FIRST DERIVATIVE OF F(X)e.

704F REFERENCES CN FILE CM APSE EZ
1969 RP3C7 PRESSURE CALCULATICNS IN NA LCCPS CF TREAT
REQUESTORS W. STEPHANY, REACTOR PHYSICS

C. DICKERNMAN
PROGRAMMER 1. BAKSYS

IT IS DESIRED TO FINC THE BOILING COCLANT PRESSURE PULSE FOR A
KNOWN PCWER PULSE IN A REACTOR. AN ANALYTIC MODEL HAS BEEN DEVELCPED
WHICH WILL BE APPLICABLE TO VARICUS PHYSICAL SYSTEMS. CUR PRIMARY
INTENTION IS TO USE THE MODEL FCR SAID PRESSURE CALCULATICNS IN TKE
INTERNAL AND LARGE NA LCOPS OF THE TREAT REACTOR,

MANIPULATION OF THE BASIC EQUATICNS CF THE ANALYTIC MOCEL LEADS
TO A SECOND ORDER NCON-LINEAR CIFFERENTIAL EQUATION WHICH CAN BE SOLV-
EC BY MACHINE METHODS.

704F REFERENCES ON FILE D2



1971 RP3C8 RIC (I1TRI)
REQUESTCR B. TOPPEL REACTCR PHYSICS
PROGRAMMER G. JENSEN
THIS PROGRAM CALCULATES THE EFFECTIVE RESCNANCE INTEGRAL ACCCRLCING
TC THE METHCD OF NORDFEIM. IT IS SIMILAR TC THE METHOD USEC IN CAM-I
BUT IS MORE GENERAL AND USES LESS TABLE LCCK-UP.
704F REFERENCES ARF PROJECT AG1ls8 BR FILE L1
360 REFERENCES ARF PROJECT A918 CN FILE Cl
1972 CkHM184 CALCULATION CF TABLE CF RANDCM EXPCNENTIAL CEVIATES
AND CORRESPONDING TIME VALUES
REQUESTCR A. JAFFEY CHEMISTRY
PROGRAMMER J. HEESTAND
FOR INPUT VALUES COF T(J) AND C, CETERMINE T(I,J) TC & SIGNIFICANT

DIGITS, WFERE T(I,J)=X(I)*T(J)/Ce X(I)=ABSCLUTE VALUE CF LN(Y(I)),
AND Y(I) IS A RANCOM NUMBER BETWEEN 0 ANC 1.

704F REFERENCES GN FILE &M “PSB At
1674 REZ1D MHD POWER GENERATOR STUDY
REQUESTCR R. SINGER REACTCR ENGINEERINGC

PRCGRAMMER T. BAKSYS

THE EFFECTS OF CCMBINED FORCED AND NATURAL CCNVECTICN FHEAT TRANS-
FERy CHANNEL WALL ELECTRICAL CCNDUCTIVITY, ANC THE STRENGThH OF THE
APPLIED MAGNETIC FIELC UPCN THE CHARACTERISTICS CF MHD PCWER GENERA-
TCR ARE ANALYZED. THE PRESSURE DRCP-FLCK RATE RELATICNSHIP ANC THE
HEAT TRANSFER RATE ARE FOUNC TO DEPEND UPCN FCUR PARAMETERS, THE
HARTMANN NUMBER, M, THE RAYLEIGH NUMBER, RA, THE CCANDUCTIVITY FACTOR
PHI 2, ANC THE ENERGY GENERATICN FACTCR, F.

704F REFERENCES BNSETLE 0

A9¢5-CEN1I31 ENTRCPY ESTIMATICN IN BINARY SYSTENS
REQUESTCR E. VELECKIS CHEMICAL ENGINEERING
PROGRAMMER A. STRECOK

A LEAST SQUARES FIT TO A LCGARITHMIC FUNCTICN IS OBTAINEC.

704F REFERENCES ANME2(S8 CN FILE DM PSB E2
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1976 PRYZ92Z PREPROCESSING ROUTINE A FCR PHY220
REQUESTCR G. PERLOW PHYSICS
PROGRAMMER Jo. WENGER

SEVERAL OPTIONS ARE PRCVIDED FCR CONVERTING CHANNEL NUMBERS TO
VELOCITY AND MODIFYINC COUNTS BEFCRE PUNCHING DATA CECKS IN SUITABLE
FORMAT AS INPUT TC 1120/PHY22C.

704F REFERENCES 112C/PHY220 ON FILE DM PSB ¢

1977 RPY146 COSMIC RAY NEUTRCN BACKGRCUND
REQUESTCR J. KASTNER RACICLCGICAL PHYSICS
PROGRAMMER C. BURLESCN

A. RECORDINGS ARE MADE WITH AN ORGANIC SCINTILLATOR CF PRCTON RE-
COILS AS A FUNCTION OF THEIR ENERGY. THE FIRST PHASE OF TFKE PRCGRAM
PROCEEDS FROM THE EXPERIMENTAL CONTINUOUS DISTRIBUTION CF CCOUNTS VS.
CHANNEL NUMBER TO DERIVE THE INCICENT NEUTRCN FLUX AND ENERGY CISTRI-
BUTION. CORRECTICNS FOR DETECTCR SIZE ANC MULTIPLE SCATTERING ARE TC
BE INCLUDED.

B. USING THE DERIVED AMBIENT NEUTRCN CISTRIBUTICN, A MCNTE CARLO
CALCULATICN IS TO BE MACE TC CEVELCP A PRCTCN RECCIL PULSE KEIGKT
SPECTRUM WHICH CAN BE EXPECTED TO CCMPARE CLCSELY WITH THE EXPERIMEN-
TAL SPECTRUM, PENDING WHICH FLRTHER CCRRECTICNS MAY BE NECESSARY.

360F REFERENCES ON FILE D PS Gé

1978 AMD181 LYAPUNCV ALGCRITHMS
REQUESTCR W. GIVENS APPLIEC MATHEMATICS
CCNSULTANT Be. GARBCW PRCGRAMMER S. CRICK, JR.

THE LYAPUNCV MAPPING G TO CA+(A-TRANSPCSE)G CF N BY N REAL SYMMET-
RIC MATRICES IS THE SUBJECT CF STUDY. IF THE INVERSE MAPPING CCULD
BE EFFECTIVELY CALCULATED, IT CCULD PROVE A SIGNIFICANT TCCL IN
DETERMINING THE STABILITY OF THE ASSOCIATED SYSTEM CF LINEAR DIFFER-
ENTIAL ECUATICONS CX/DT=AX. THE TWC SPECIAL CASES UNDER INVESTICATICN
ARE A IN FESSENBERG FCRNM; ANC A THE COMPANICN MATRIX CF A POLYNCMIAL.
FCR THE LATTER, CODES IN 3600 FCRTRAN ARE UPERATICNAL AND LIMITED

NUMERICAL EXPERIMENTS ARE BEING CONTINUED. FCR PUBLICA
ALGCL CODES ARE UNDER DEVELCPMENT. AT

360F REFERENCES ON FI:E CZyF4
’
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1981 CEN132 NAPTHALENE MASS TRANSFER

REQUESTCR E. ZIEGLER CHEMICAL ENGINEERING

PROGRAMMER R. FU

CALCULATION CF VARICUS QUANTITIES RELATEC TO NAPTHALENE MASS
TRANSFER ANC LEAST SQUARES CETERMINATICN CF PARAMETERS IN NCON-LINEAR
ECUATIONS.

704F REFERENCES GN FILE DMEXPSH EZ

1982 PLY293 INPUT MODIFICATICN CF PHYSICS 220
REQUESTCR Je. HEBERLE PHYSICS
PROGRAMMER B. GARBCW

MOCIFICATION OF INFUT FORMAT TC 1120/PHY220 TC ALLOW USE CF CARCS
OBTAINEC AS OUTPUT ELSEWHERE.

704F REFERENCES 112C/PHY220 CN FILE CM PSB E2
360F REFERENCES 112C/PHY220 BN E 11 BESaii B EZ

1984 PHYZ294 NUCLEAR SHELL STRUCTURE CALCULATICNS

REQUESTCRS S. COHEN, R. LAWSCN, PHYSICS
M. MACFARLANE PHYSICS

PROGRAMMER D. JORDAN

CURRENT CEMANDS IN THE SHELL-MCDEL PRCJECT INCLUCE -

1) CREATICN OF AN OPERATING SYSTEM TC CCNTRCL THE EXECUTICN CF A
LIBRARY CF PHYSICS PROGRAMS WRITTEN IN 3600 FORTRAN. THE CONTROL
SYSTEM SHOULD INITIATE EXECUTICN OF A PRCGRAMMED SEQUENCE CF ThHE
LIBRARY PRUGRAMS AND CCORDINATE CATA INTERCHANCGE BETWEEN PROGERAMS.

2) A PRCGRAM TO CCNSTRUCT BASIC SET OF MANY-NUCLECN STATES.

3) A PROCGRAM TCQ CCMPUTE DOUBLE INTEGRALS WHICH CCCUR IN EVALUATING
THE RADIAL PART GF THE TWO-BODY MATRIX ELEMENTS CF THE NUCLECN-
NUCLECN INTERACTION.

4) A CHAIN OF PROGRAMS NEEDED IN STUDIES CF APPRCXIMATE SCLUTICNS CF
THE TRUNCATED SCHRCDINGER EQUATICN OF THE SHELL MODEL.

5) A STUDY TOWARDS SEEKING IMPRCVEMENT CF AVAILABLE PROGRANMS FCR
MINIMIZING FUNCTIONS OF MANY VARIABLES IN SITUATIONS WHERE ANALYT-
ICAL EXPRESSIONS FCR DERIVATIVES ARE NCT AVAILABLE.

360 REFERENCES 1€92/PHY280 CN FILE Dl1y2,F3
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1985 CHM185
REQUESTCR J. WING CHEMISTRY

PROCGRAMMER J. VARLEY

1. GIVEN A SET OF ABOUT 150 DATA POINTS, FIND THE 18 PARAMETERS
OF A FUNCTION WHICH IS A SUM OF QUCTIENTS CF POLYNCMIALS,

USING A LEAST-SQUARES METHCOD.
2. GIVEN ANOTHER SET OF 150 DATA POINTS, FIND THE 3 PARAMETERS OF

A LINEAR FUNCTION, USING A LEAST-SCUARES METHOD.

3. GIVEN A SET OF 8C0D DATA POINTS, FIND 16 PARAMETERS CF A FUNC-
TICN OF TWO VARIABLES, WHICH IS A SUM CF QUOTIENTS CF POLYNO-
MIALS, USING THE RESULTS OF (1) AND (2).

704F REFERENCES ANME2(C8 CN FILE DM PSB EZ
360F REFERENCES CN FILE EZ

1986 CEN133 INTERACTION FOR 25 SCLUTE-SCLVENT PAIRS AT 500, €00,
700, AND 800 DEG K BY MCMILLAN AND JCHNSON-
SHUTTLEWCRTH ECUATICNS

REQUESTCR S. DHAR

PROGRAMMER A. STRECOCK

THIS PROCRAM CBTAINS THE MCMILLAN AND JOHNSON-SHUTTLEWCRTH INTER-

ACTIONS FCR ALL COMBINATICNS CF THE GASES HE, NE, Ay, KR, AND XE WITK

THE METALS LI, NA; K, RBy AND CS AT TEMPERATURES £500, 60C, 700, AND

800K. THE MATHEMATICAL EXPRESSION INVOLVES A WEICHTED EXPCNENTIAL.

T704F REFERENCES CN FILE OM PSB PAY

1987 MET161
REQUESTCR A. BERNDT METALLURCY

PROGRAMMER J. HEESTAND

GENERATE TABLES CF ALGEBRAIC AND TRIGCNCOMETR
Wi IC CRYSTALLCGRAPKIC

704F REFERENCES CN FILE CM PSB Z0
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1989 CHM186 SIEGER AND WAPSTRA SHELL EFFECTS

REQUESTOR J. WING CHEMISTRY
PROGRAMMER J. HEESTAND
TABULATE THE SIEGER AND WAPSTRA SHELL EFFECTS.

704F REFERENCES ON FILE DM PSB FAY

1990 CEN134 KEYWCRC RETRIEVE AND SCRT (KEYSORT)
REQUESTCR I. DILLON CHEMICAL ENGINEERING

PROGRAMMER R. MORRILL

TO LOCATE AND SORT INFORMATION PERTAINING TO GIVEN KEYWORDS FROM
TECHNICAL PUBLICATICN TITLES.

160 REFERENCES ON FILE D PS GO MQC
1991 RP310 BILINEAR WEIGHTING
REQUESTCR D. SHAFTMAN REACTOR PHYSICS
CONSULTANT H. GREENSPAN PRCGRAMMER A. RAGC

FEW GRCUP CONSTANTS FOR USE IN DIFFUSION THEORY PROBLEMS ARE CAL-
CULATED BY MEANS OF AN IMPORTANCE-WEIGHTING PROCECURE. A FLUX-
ADJOINT WEIGHTING INTEGRATED CVER THE REGION COF CCNCERN IS USED.
REGION DEFINITION, FLUX AND ACJCINT FLUX ARE OBTAINED FROM ASSOCIATED
RE269 PROBLEMS.,

704F REFERENCES MEMC-HG/DS,9/27/63 GN FILE M P 20
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1992  RP310 TWENTY GRAND (CRNL)
REQUESTOR C. KELBER REACTOR PHYSICS

PROGRAMMER N. JESSE

THIS CODE PROVIDES A REAL AND ADJOINT SOLUTION FCR THE NEUTRCN
DIFFUSION EQUATIONS OVER A RECTANGULAR REGICN OF THE Xy Y CR Ry Z
PLANE. ONE TC SIX LETHARGY GROUPS MAY BE SPECIFIED WITH UP AND DCWN-
SCATTERING FROM ANY GROUP TO ANY CTHER GRCUP, AND IN X, Y GECMETRY A
REGIONAL AND GROUP-WISE BUCKLING MAY BE GIVEN. BCTH DIFFUSION ANC
ROD REGIONS ARE ALLCWED AND AT THE EXTERNAL BCUNDARIES EITHER FLUX=0
OR DERIVATIVE=0 CONCITIONS MAY BE APPLIEC. ALSO INCLUDED IN THE COCE
ARE SINGLE CIAGONAL, COUBLE DIAGONAL AND MIRRCR DIAGONAL SYMMETRY
OPTIONS AND AN OPTICN TC NORMALIZE FLUXES TC ANY ARBITRARY POWER
LEVEL. COMPLETE VARIATION OF THE MESH INTERVAL IS ALLOWED WITH UP TO
3000 MESH POINTS GIVEN. FOR THE REAL SCLUTION AS MANY AS 100 REGIONS
MAY BE SPECIFIED, BUT FOR THE ADJCINT CASE NO MORE THAN 70 ARE ALLOW-
EC.

360F REFERENCES ORNL-2200 ON FILE DO

1997 AMD182 MATRIX MULTIPLICATICN TIMING TEST
REQUESTCR We. MILLER APPLIED MATHEMATICS
PROGRAMMER N. PURCELL

MATRIX MULTIPLY ROUTINE, INTENDEC TO TIME 7094 OPERATICNS FOR
COMPARISON WITH 3600 TIMES.

794 REFERENCES CN FILE

1999 HEP149 SR1 ANC SR2 (CRNL)
REQUESTCR G. BURLESON HIGH ENERGY PHYSICS

PROGRAMMER R. ROYSTON

TO MAKE THESE FAP SUBROUTINES WHICH CALCULATE GAMMA RAY STRAGGLING
AVAILABLE AS FORTRAN SUBROUTINES.

794 REFERENCES ORNL-3329 CN FILE D APSB Ge
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2000 HEP150 MULTI-CHANNEL ANALYZER COUTPUT MERGER

REQUESTCR Re LAMB HIGH ENERCY PRHYSICS
PRCGRAMMER R. ROYSTCA

THE PAPER TAPES CUTPUT FROM A MULTI-CHANNEL ANALYZER WILL BE TRAN-
SCRIBED ONTC MAGNETIC TAPE USING TRANSCRIBE (EEP123).

THIS PROGRAM WILL ACC TOGETHER THE DIFFERENT CUTPUTS, ACJUSTING
THEM TO A CCMMON GAIN AND ZERC SHIFT.

160F REFERENCES BNSETE M2

2002 CHM187
REQUESTCR J. WING CHEMISTRY
PROGRAMMER J. VARLEY

GIVEN A SET OF ABOUT 800 DATA POINTS, FIND 24 PARAMETERS CF A
FUNCTION CF TWO VARIABLES WhICH IS A SUM CF QUOTIENTS OF PCLYNCMIALS.

704F REFERENCES CN FILE Ez
360F REFERENCES ANMZ2013,1782/CHM176 ON FILE D APS EZ
2003 CHM188 CALCULATION CF ISOTOPES CARBON-13 ANDC OXYGEN-18 CCN-
CENTRATICNS
REQUESTCR J. STOESSEL CHEMISTRY
PROGRAMMER A. STRECOK
EIGHT VALUES REPRESENTING RATICS OF INPUT VALUES ARE CBTAINEC.

704F REFERENCES CN FILE DM PSB 0

2004 CrM189 DOUBLE INTEGRATICN OF MACNETIC RESCNANCE CURVES
REQUESTCR J. WEIL CHEMISTRY
PROGRAMMER C. CHAMCT

GIVEN A TABLE CF N VALUES CF Y AND FPRIME, USE TRAPEZCIDAL INTE-
GRATION TC OBTAIN VALLES OF F AT EACH Y, AND THEN USE SIMPSCN QUAC-
RATURE TO FINDC THE INTEGRAL OF F(Y) FRCM Y1 TC YN.

SCALE FACTORS MAY BE SPECIFIED FCR Y AND FPRIME.

704F REFERENCES GN FILE DM PSB C1
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2006 CEN135
REQUESTGR Es VELECKIS CHEMICAL ENGINEERING

PROGRAMMER R. FU

Py Ry ANC CTHER FUNCTIONS CF P ARE CALCULATEC FCR GIVEN VALUES
CF T.

7C4F REFERENCES ON FILE DM  PSB 20

2007 BIM121 CALCULATICON CF MCMENTS OF TREATMENT CGRCUFS
REQUESTCR G. SACHER BICLCGICAL AND MEDICAL RESEARCF
PROGRAMMER R« FU

MOMENTS AND OTHER STATISTICAL CATA ARE TC BE CALCULATEC FCR TREAT-
MENT GRCUPS SET UP IN CAGES OF THREE, THESE CATA WILL BE PLCTTEC,
AND INSPECTION OF THE PLOTS WILL DETERMINE FUNCTICNS TC BE USED IN A
REGRESSION ANALYSIS.

704F REFERENCES CN FILE Gl,2
2008 CEM19C COMPUTATION CF NCRMALIZEC INCCMPLETE BETA FUNCTICNS

FOR LARGE ARGUMENTS

REQUESTOR A. JAFFEY CHEMISTRY
PROGRAMMER A, STRECCK

THIS METHOC IS RESTRICTEC TC THCSE ARCUMENTS FCR WHICK THE PAULSCN
METHOD IS APPLICABLE.

704F REFERENCES CN FILE CM APSB c:

2010 BIM122 EVALLATICN OF FUNCTICNS INVOLVING THE NORMALIZED

INCOMPLETE GAMMA FUNCTICN AND ITS ASSOCIATEC POISSON
TERM

REQUESTCR E. TRUCCC BICLCGICAL AND MECICAL RESEARCF
PROGRAMMER K. CLARK

EVALUATE THE THREE FUNCTICNS, PHI(A) (THE NCRMALIZED INCCMPLETE
GAMMA FUNCTION), CELTA(A) (A CONSTANT MULTIPLIEC BY THE POISSON
TERM), ANC THETA(A) (CELTA(A)/PKI(A)).

704F REFERENCES CN FILE ca
360F REFERENCES . ON FILE.D B G3



2011 RE312 A STUDY CF UNSTEADY, CONVECTIVE MAGNETCHYDRCDYNAMIC
CHANNEL FLCW

REQUESTCR Ra. SINGER REACTCR ENGINEERING
PROGRAMMER A. KENNEDY
THE FYCRCDYNAMIC, THERMAL, AND ELECTROMAGNETIC PHENOMENA CCCURRING
IN A MHC CENERATOR CURING START-UP ARE ANALYZED. THE AVERAGE VELOC-
I1Y AND TEMPERATURES ARE EVALLATEC ALCNG WITH THE HEAT TRANSFER RATE
AS A FUNCTICON CF TIME AND THE PARAMETERS RA (RALEIGE NUMEER), M
(FARTMANN NUMBER), PR (PRANCTL NUMBER), AND F/G (HEAT GENERATION
INDEX) o
704F REFERENCES CN FILE 20
360F REFERENCES CN FILE Z0
2C14 CEN13¢ STEPWISE MULTIPLE REGRESSICN [(ER)
REQUESTCR D. RAMASWANMI CHEMICAL ENGINEERING
PROGRAMMER R. FU

TO PRCVIDE THE CHEMICAL ENCINEERING CIVISICN WIThH THE USE OF A
FCRTRAN STEPWISE MULTIPLE LINEAR REGRESSICN PROCECURE.

704F REFERENCES ER MPR2 CN FILE PSE © G2

#0168 SHEP151 BUBBLE CHAMBER GECMETRY PRCGRAM (NIRNS)
REQUESTCR M. DERRICK HIGH ENERGY PHYSICS
PROGRAMMER S. ZAWADZKI

TO MAKE THE HARWELL GECMETRY PROGRAM AVAILABLE FCR USE WITH INPUT
FROM MEASUREMENTS MADE CN ARGCNNE MEASURING TABLES AND CUTPUT TC
GRIND. ALSO TO ADAPT IT FOR LSE WITH THE CPTICAL SYSTEMS IN USE CN
CHAMBERS AT THE 2GS AND LATER MCDIFY IT FCR USE WITH HIGH FIELC
CHAMBERS.

794F REFERENCES NIRL/R/1l4 ON FILE RC
360F REFERENCES NIRL/R/14 ENCEIHRE RO

33
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2018 MET163 THRESHCLC ENERGY DETERMINATICN

REQUESTCR K. MERKLE METALLURGY

PROGRAMMER R. FU

EAST SQUARES
GIVEN A SET OF EXPERIMENTAL DATA, DETERMINE, BY..L -
METHODS, THE BEST ESTIMATES OF THE MEAN AND SIGMA OF THE WEIGHTING

FUNCTION.

704F REFERENCES ON FILE

2019 SSS144
REQUESTOR G. MONTET SOLID STATE SCIENCE
PROGRAMMER A. LENT
EVALUATION OF TWO FINITE TRIGONCMETRIC SUMS.
704F REFERENCES CN FILE CM APSB z0
2020 SSS145 CALCULATION CF THE DISTORTION ARCUND IMPERFECTIONS IN
A FACE-CENTERED CUBIC METAL

REQUESTORS M. DOYAMA SOLID STATE SCIENCE
R. COTTERILL METALLURGY

PROGRAMMER F. CLARK

A MINIMIZATION PROCEDURE IS USED TC DETERMINE THE POSITICNS CF
ATOMS IN IMPERFECT METALS HAVING A FACE-CENTERED CUBIC CRYSTAL

STRUCTURE.
704F REFERENCES ON FILE 0
360F REFERENCES CN FILE 20

2022 LDO103 ELECTRCN GUN DESIGN
REQUESTCR A. CREWE LABORATCRY DIRECTORS OFFICE
CONSULTANT J. BUTLER PRCGRAMMER M. BUTLER

DESIGN OF FIELD EMISSION ELECTRON GUN FOR MINIMUM SPHERICAL ABER-
RATION.

704F REFERENCES ON FILE 20
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2023 TINSE INTRODLCTION TC ELECTRCONIC ANALOG CCMPUTING
REQUESTCR J. BAIRD INTERNATICNAL INSTITUTE
CONSULTANT N. MOREHOLSE PRCGRAMMERS L.BRYANT; W.SCOTT

INTRCDUCTICN TO PRCGRAMMING AND ANALYSIS CN AN ANALOG COMPUTER.

ANA REFERENCES CN FILE

2024 CEN137 LIMITING CURRENT DENSITY CALCULATICNS
REQUESTOR J. ELDER CHEMICAL ENGINEERING
PROGRAMMER J. HEESTAND

TABULATE THREE ALGEBRAIC FUNCTICNS FCR CURRENT DENSITY--NATURAL
FLOW, FORCED FLOW, ANC COMBINED FLOW.

704F REFERENCES CN FILE DM PSB 20

2025 CEN138 LEAST SQUARES CETERMINATION CF PARAMETERS CCMMON TC
TWO FUNCTIONAL FGCRMS

REQUESTOR M, FOSTER CHEMICAL ENGINEERING
PROGRAMMER K. CLARK

DETERMINE; BY A LEAST SQUARES PRCCEDURE, THE PARAMETERS IN THE
FOLLOWING EQUATIONS, WHERE F(1) AND F(2) ARE NOT BOTH DEFINED AT
X(1)=X(2).

FIL)=(1-X(1))==22% (A+B*(4#X(1)-1)+G*(12#X(1)*22-8=2X(1)+1))

FI2)=X(2)#%2% (A+B* (42X (2)-3)+G#(12»X(2)#=2-162X(2)+5))
THAT IS, SETS OF F, X(1), AND X(2) WILL BE GIVEN AS INPUT. F IS
FITTED TO F(1) IF X(2) EQUALS C AND X(1) DOES NCT EQUAL G, AND F IS
FITTED TO F(2) IF X(1) EQUALS O AND X(2) DOES NOT EQUAL 0.

704F REFERENCES GN FILE CM PSB EZ2

2026 CEN139 PROCESS CALCULATIONS FOR FLUID-BED URANIUM
REQUESTCOR J. HOLMES CHEMICAL ENGINEERING
PROGRAMMER A. STRECOK

THE PURPOSE OF THIS PROGRAM IS TC CBTAIN THE MATERIAL AND HEAT
BALANCE FOR THE HYDRO-CHLORINATION PROCESS.

704F REFERENCES CN FILE 10,E2
360F REFERENCES CN FILE 20,E2
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2027 CHM191 CLASSIFICATICN ARRAY
REQUESTCR M. FRED CHEMISTRY
PROGRAMMER C. CHAMCT

GIVEN TWO LISTS OF ENERGY LEVELS, TO AND Ty WITH THEIR ASSOCIATED
QUANTUM NUMBERS, JO AND J, GENERATE TABLES OF DIFFERENCES BETWEEN
T0 AND T FOR CERTAIN CCMBINATIONS OF JO AND J. TABULATE THE SORTED
DIFFERENCES WITH THEIR ASSOCIATED JO AND J.

360F REFERENCES 1384/CHM148 ON FILE O PSB O Nl

2030 PHY295 SCATTERING OF DEUTERCNS IN HELIUM
REQUESTCR D. GEMMELL PHYSICS
PROGRAMMER L. JUST

EVALUATION OF THE SCATTERING FORMULA FCR PARTICLES CF SPIN 1
IMPINGING ON A SPIN ZERC NUCLEUS - A ONE-LEVEL APPROCXIMATICN.

360F REFERENCES ON FILE CM PSB Z0
2031 PHY296 CURVE FITTING FCR VELOCITY SPECTRA COBTAINEC WITH BASE-
LINE INPUT
REQUESTCR J. HEBERLE PHYSICS
PROGRAMMER B. GARBCW

MODIFICATION OF PHY220 TC ALLOW 12 LINE SHAPES AND TC ACCEPT INPUT
DATA IN A DIFFERENT FCRMAT.

704F REFERENCES 112C/PHY220 ON FILE OM PSB EZ
360F REFERENCES 112C/PHY220 ON FILE M B EZ
2035 CHM192 RECOIL ANALYSIS
REQUESTOR L. WINSBERG CHEMISTRY
PROGRAMMER B. GARBOW
LEAST SQUARES SOLUTICNS OF NON-LINEAR EQUATIONS.

704F REFERENCES ANMZ2013 CN FILE DM PSB



2036 S55146 ZONE MELTING CCMPUTATICNS
REQUESTCR S. SUSMAN SALTD STATE SCIENCE
PROGRAMMER R. HANELIMK

WE ARE GIVEN SEVERAL ANALYSES CF A BAR CF METAL AFTER N PASSES CF
THE MOLTEN ZONE IN A 2CNE MELTING PRCCESS. THE PROBLEM IS TC FINC
THE BEST CISTRIBUTICN CCEFFICIENT, K, FCR THE PRCCESS. TKIS IS DCNE
BY FITTING THE DATA TC THE CCNCENTRATICN FUNCTICN. THIS FUNCTICAN IS
DETERMINEC FRCM THE ZCNE MELTING INTEGRAL ECUATICAS IN WHICH K IS A
PARAMETER. IT EXPRESSES THE CCNCENTRATICN CF ThE IMPURITY AS A
FUNCTICN CF THE DISTANCE FRCM THE ENC OF THE BAR, THE NUMBER OF
PASSES MACE BY THE MCLTEN ZCNE, ANC K.

360F REFERENCES ANLE2G4 CN FILE CM APSB 2,20

2038 CHM203
REQUESTCR S. WEXLER CHEMISTRY
PROGRAMMER W. HAFNER

THIS PROVICES THE CHEMISTRY CIVISION WITH THE LSE OF PHY240, WITK
MCDIFICATIONS TC BE MADE TGO PARTS A AND B SC CALCULATICNS ARE BASED
ON TIME INSTEAD OF PRESSURE.

704F REFERENCES 13223/PRHY240 BN FILE DM - PSE EC

2041 MET1é64 PREPARATICN OF DATA CARDS FRCM MET135 CUTPLT
REQUESTCR M. MUELLER METALLURGY
PROGRAMMER C. CHAMCT

MODIFICATION OF THE C-SPACE PRCGRAM TC CBTAIN PUNCHEC CARC OuTPUT
OF Hy Ky Ly 2THETA, PkI, ANC CHI.

704F REFERENCES 1209/MET135 CN FILE DM PSB MO

2045 AMD184 FACTCR ANALYSIS
REQUESTCR W. GIVENS APPLIEC MATHEMATICS
CONSULTANT J. VAN RYZIN PRCGRAMMER R. FU

DEVELOPMENT OF A GENERAL FACTCR ANALYSIS PRCGRAM FOR TKE 3600 AS A
CONTRIBULTION TO THE ARGCNNE AND CCCP STATISTICAL LIBRARY. THIS PRO-
GRAM WAS CHOSEN TC UTILIZE ARGCNNE EFFCRTS IN DEVELCOPMENT CF MATRIX
EIGENVALUE-EIGENVECTOR ROUTINES.

360F REFERENCES CN FILE Gz

3
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2047 CEM193 EXTENSICN CF PRCGRAM 1518/CHM156

REQUESTGRS H. GOCDSPEEC CHEMISTRY
s J. MARSH CHEMISTRY

PROGRAMMER A. STRECCK

THIS PROGRAM CALCULATES A ANC B FRCM IhPUT_DATA AND PBCEbCES A
TABLE OF M=x=(A+BxXx) FOR X IN THE RANGE 0(1)500. M IS AN INPUT
PARAMETER.

704F REFERENCES 151€/CHM156 CN FILE DM PSB Ci

2051 CHM194 FISSICN FRAGMENT CORRELATICNS
REQUESTCR J. UNIK CHEMISTRY
PROGRAMMER F. CLARK

ANALYSIS OF MULTIPARAMETER CHANNEL ANALYZER CATA FRCM MAGNETIC
TAPE CONTAINING 512 3C-BIT ITEMS PER RECCRC.

360F REFERENCES CN FILE GC

2054 L1IB101 AUTOMATEC LIBRARY INCEXINC
REQUESTCR J. ANDREKS LIBRARY SERVICES

PROGRAMMER R. MORRILL

A STUDY IS TO BE UNDERTAKEN WITH THE LIBRARY SERVICES CEPARTMENT
TC CETERMINE THE FEASIBILITY CF PRCCUCING FCR LABCRATCRY USE BOCK
CATALCGS TO REPLACE THE EXISTING LIBRARY CARC CATALCGS. ATTEMPTS
WILL BE MADE TO UTILIZE CCMPUTING FACILITIES IN PREPARING AUTHOR,
TITLE, ANC SUBJECT INCEXES WHILE CCNFCORMING TC LIERARY CONVENTICNS,
AS POSSIBLE.

PRCGRAMS ARE REQUIREC TO PRCCUCE THE CATALCG LISTINGS ANC TO
UPDATE THESE LISTINGS.

401  REFERENCES CN FILE MO
360 =~ REFERENGES BN FILE
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2055 CHM195

REQUESTOR J. SULLIVAN CHEMISTRY

PROGRAMMER J. VARLEY

PART 1 FIND A, B AND C IN THE EQUATION T=A#*LN(X/(CO6+X/3))+B/X+C
WHERE C06 IS A CONSTANT.

PART II GIVEN A TABLE COF VALUES OF X AND Y, DETERMINE A ANC B IN THE
EQUATION A+BU=V USING WEIGHTS OF 1/{v=V), WHERE U=(X0-X)/X
AND V=X(DY/DX) {CRO+X/3) WITH X0 AND CRC GIVEN CONSTANTS,
AND DY/DX A NUMERICAL DERIVATIVE CALCULATED AS IN SSS143.

704F REFERENCES ANME212, 1967/S55S143 ON FILE DM PSB E2,10

2056 SSS147 PROGRAM PROCESSOR
REQUESTCR J. GABRIEL SOLID STATES SCIENCE

PROGRAMMER J. VARLEY

MAKE UP A LIBRARY TAPE OF APPROXIMATELY 100 QUANTUM MECHANICS
FORTRAN SUBROUTINES (70 BE PRCVIDED) TOGETHER WITKE A PROGRAM TO ADD,
DELETE, OR REPLACE ROUTINES, AND TO PRINT OR PUNCK SPECIFIED ROUTINES
UPON REQUEST. BOTH THE SOURCE AND CBJECT PROGRAM FOR EACH ROUTINE
SHOULD BE ON THE LIBRARY TAPE.

THE POSSIBILITY OF USING THIS TAPE ON-LINE AS A SUBRCUTINE LIBRARY
TAPE (SUPPLEMENTARY TC THE SCCPE LIBRARY) FCR PROCUCTICON RUNS WILL BE
INVESTIGATED.

FORTRAN IS TO BE USED WHEN PRACTICAL.

THREE OF THE SUBROUTINES HAVE THE SAME NAME, TEIS MUST BE TAKEN
INTO CONSIDERATION IN ANY IDENTIFICATION SCHEME DEVELOPED.

160 REFERENCES CN FILE MO
360 REFERENCES CN FILE MC
2058 MET DIFFUSION OF ZINC AND SCDIUM CHLCRIDE
REQUESTCR S. ROTHMAN METALLURGY
CONSULTANT N. MOREHOLUSE PRCGRAMMER L. BRYANT

SOLVE THE NON-LINEAR DIFFUSION EQUATION FOR THE GIVEN CONDITICONS
AND DETERMINE THE PARAMETERS BY FITTING THE CALCULATED CURVES TC THE
EXPERIMENTAL DATA.

ANA REFERENCES CN FILE
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2059 RP DETERMINE THE TEMPERATURE DISTRIBUTICON FOR DCOPPLER
ELEMENT
REQUESTORS H. HUMMEL, REACTOR PHYSICS
D. MENELEY

PROGRAMMER L. BRYANT
MENT WITH
DETERMINE THE TEMPERATURE CISTRIBUTION FOR A DCPPLER ELE
KNOWN MAXIMUM TEMPERATURE AND UNKNOWN SLOPE AND TEMPERATURE THRCUGH
THE VARIOUS REGIONS WITH THE GIVEN CATA. ASSUME EQUAL SLCPE ANC
TEMPERATURE AT THE BOULNDARIES OF THE ELEMENTS.

ANA REFERENCES ON FILE

2060 CHM196
REQUESTOR H. VONACH CHEMISTRY
PROGRAMMER A. LENT

STATISTICAL CORRELATION BETWEEN TWO SETS OF DATA.

704F REFERENCES ON FILE DM APSB 4"
2062 RE313
REQUESTOR R. STEIN REACTCOR ENGINEERING

PROGRAMMER A. KENNEDY

THE MATHEMATICAL PROBLEM IS RELATED TCO HEAT TRANSFER BETWEEN TWO
FLUIDS IN LAMINAR CO-CURRENT FLOW THROUGH DOUBLE PIPE HEAT EXCHANGES.
THE COMPUTATIONS REQUESTED GIVE FULLY DEVELOPED HEAT TRANSFER CCEFFI-
CIENTS AS A FUNCTION CF THE OPERATING CCNDITICNS CF THE EXCHANGER,
AND ILLUSTRATE THE USE COF AN APPROXIMATION TECHNIQUE NOT PREVIOUSLY
THOUGHT APPLICABLE TO PROBLEMS OF THIS TYPE. THE CCMPUTATICNS ALSO
GIVE QUANTITIES THAT wWILL BE USEFUL FOR FUTURE EXTENSIONS CF THE
PROBLEM.

T704F REFERENCES ON FILE Do



2063 PHY297 PUNCHEC CARDS TC PAPER TAPE CONVERSION
REQUESTGR E. SHERA PHYSICS

PROGRAMMER R. MUELLER

CDC160A PROGRAM TO GC FRCM PUNCHED CARCS WITh FCRMAT OF 1016 TC
PAPER TAPE WITH ONE OF THE FCLLCWING FORMATS -
1. SIX DIGITS FOLLCWED BY AN E1,

2s TWO DELETES FOLLOWED BY 5 DIGITS FOLLCOWED BY AN E1 (MOST SIGNIFI-
CANTY CIGIT FROM THE 16 CARD FIELD IS TC BE IGNCRED).
OUTPUT FORMAT IS TC BE SELECTED BY A SENSE SWITCH. TAPE IS TO BE
PUNCHED ACCORLING TC GECRGE STANDARLC PAPER TAPE CCDE.

160 REFERENCES CN FILE APS GG 20

2064 CHM197 DETERMINATION CF CCEFFICIENTS IN SUM OF EXPONENTIALS
REQUESTCR A. STEHNEY CHEMISTRY

PROGRAMMER J. HEESTAND

DETERMINE, BY LEAST SQUARES, THE C(J) IN THE FCLLOWING FUNCTICN,
WHERE THE LAMBDA(J) ARE GIVEN AS INPUT--
Y=C(1)EXPF(LAMBCA(1)#X)+C(2)EXPF(LAMBCA(2)*X)+...

TU4F REFERENCES CN FILE EZ
360F REFERENCES ON FILE E2

2067 CEN14C KINETIC ANALYSIS OF THE HYCRCLYSIS REACTICN CF URANIUM

HEXAFLLCRIDE
REQUESTCR R. KESSIE CHEMICAL ENGINEERING
CONSULTANT D. WOODWARD PRCGRAMMER A. STRECCK

THIS PROGRAM USES THE VARIABLE METRIC METHCD CF MINIMIZATION TC
DETERMINE 17 PARAMETERS WHICH REPRESENT CCNCITICNS IN A REACTOR
SYSTEM. ALL PARAMETERS ARE DEFINED IMPLICITLY BY INTEGRAL EQUATICNS.

704F REFERENCES ANMZ013 CN FILE Cl,E2
360F REFERENCES ON FILE Ci,E2

L1



2070  BEP15Z AUTOMATIC MEASULREMENT CF KE2 PHOTCCGRAPHS
REQUESTCR T. ROMANCWSKI HIGH ENERGY PHYSICS

CCNSULTANT J. BUTLER PRCGRAMMER R. CLARK

IN THE KE2 EXPERIMENT THE ENERGIES OF ELECTRONS ARE CETERMINEC BY
OBSERVING THE DEFLECTION IN THEIR PATHS CN PASSING THROUGH A BENCING
MAGNET. THE ELECTRCNS ARE CBSERVED IN SPARK CHAMEERS PLACEC ALCNC
THEIR TRAJECTORY. THE CHAMBERS HAVE A SMALL NUMBER OF LARGE PLATES,
AND ARE PHOTOGRAPHEC IN NINETY CEGREE STEREC CN CNE FRANME.

THIS PROGRAM WILL MEASURE THE POSITICNS CF THE SPARKS ANC FICU-
CIALS AND PASS THEM ON TO A GECMETRICAL RECCNSTRUCTION PRCCRAM.

IT IS ESTIMATED THAT 100,000 PHOTCGRAPES WILL EE TAKEN.

704 REFERENCES ON FILE Tl
360 REFERENCES CN FILE 11
CHL  REFERENCES ON FILE X

2811 . 555148 NUMERICAL INTEGRATICN CF TRANSPORT INTEGRALS
REQUESTCR R. HUEBENER SOLID STATE SCIENCE
PROGRAMMER A. LENT

EVALUATICN AS A FUNCTICN CF T COF INDEFINITE INTEGRALS WITHK
INTEGRAND (X®#2/(EXPF(X)-1.0)%%2)%F(T,X) ANC UPPER LIMIT A FUNCTICN
OF To F IS A SLOWLY VARYING FUNCTICN CF X.

360F REFERENCES CN FILE CM APSB C1l,E2

2072 CHM198 SELF-CCNSISTENT FIELC SEMI-EMPIRICAL MCLECULAR CRBIT-
ALS CALCULATICN

REQUESTCR R. DCUGHERTY CHEMISTRY

PROGRAMMER C. CHAMCT

A NUMBER OF SUBPROGRAMS ARE REQUIRED FCR USE IN THESE CALCULA-
TIONS. THE ROUTINES SHCULD TAKE ADVANTAGE CF VARIABLE CIMENSION
FEATURES IN 3600 FORTRAN. ROUTINES REQUIREC INCLUDE THE MATRIX OPER-
ATIONS - ADC, SUBTRACT, SCALAR MULTIPLY, MATRIX MULTIPLY, INVERT,
TRANSPOSE, MOVE, SOLVE FOR TRACE AND DETERMINANT CF REAL MATRICES, AS

WELL AS EIGENVALUE ANC EIGENVECTOR CETERMINATION ANC SCHMIDT ORTHCG-
ONALIZATICN.

360F REFERENCES ON FILE D APSB FC
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2073 RE31l4 ON THE TRANSITICN FRCM POISEVILLE TC HARTMANN FLCW

REQUESTOR R. SINGER REACTOR ENGINEERING

PROGRAMMER A. KENNEDY

THE FLCW OF AN ELECTRICALLY CONDUCTING FLUID IN THE ENTRANCE
REGION COF AN MHD GENERATOR IS DESCRIBED BY A SYSTEM OF PARTIAL CIF-
FERENTIAL EQUATIONS. FROM THE SOLUTION COF THE SYSTEM, INFCRMATICN ON
THE OPERATING CHARACTERISTICS OF AN MHD GENERATCR CAN BE CETERMINED
TAKING INTO ACCOUNT THE EFFECTS OF A NON-FULLY-DEVELOPEC VELOCITY
PROFILE. THE CONTROLLING PARAMETERS ARE THE REYNCLDS NUMBER, R, THE
MAGNETIC-HYDRODYNAMIC INTERACTICN PARAMETER, Hy, AND THE MAGNETIC
REYNOLDS NUMBER; RM.

704F REFERENCES CON FILE D3
2079 EL111 SIGNAL TC NOISE CALCULATION
REQUESTCR D. DROBNIS ELECTRCNICS

PROGRAMMER R. FU

THIS PROGRAM CALCULATES NORMALIZED BACKGRCUND COUNTS AND SOURCE.
IT ALSC DETERMINES THE MAXIMUM SIGNAL TC NOISE RATIC AND COMPUTES A
TABLE OF SUCH RATIOCS.

704F REFERENCES CN FILE DM PSB 0

2082 PHYZ298 VAN DE GRAAFF REAL-TIME PRCGRAMMING SYSTEM FCR PHEYLIS
REQUESTOR J. SCHIFFER PHYSICS
CONSULTANT W. MILLER PRCGRAMMER W. SNOW

VARICUS PRCGRAMS WILL BE WRITTEN TO ALLOW REAL-TIME CCMPUTATICN IN
COORDINATION WITH EXPERIMENTS IN LOW ENERGY PHYSICS ON THE VAN CE
GRAAFF. EXPERIMENTAL DATA IS ACCUMULATED IN THE ASI-2100 AND PASSED
TO THE 3600 FOR SORTING, UPDATING AND OTHER PROCESSING ANC RETURNED
VIA THE 2100.

INITIAL PROGRAMS TC BE WRITTEN INCLUCE -

1) A CONTRCL PROGRAM TC INITIATE CCMPUTATICN ON RECEIVED DATA,
ARRANGING FOR TRANSFER TO APPROPRIATE COMPONENT LIBRARY PROGRAMS.

2) A SORTING AND ANALYSIS PRCGRAM COPERATING CN THE RECEIVED TwO-
PARAMETER MULTI-CHANNEL ANALYZER DATA, BUILDING UP A LARGE EVENT
MATRIX.

3) A PROGRAM THAT WILL MAKE VARIOUS COMPUTATIONS ON THE MATRIX ELE-
MENTS AND ARRANGE FCR RETURN OF RESULTS TC THE EXPERIMENTER VIA
THE 2100.

360F REFERENCES PHYLIS ON FILE



LY

2084 RE315 APPROXIMATE HYDROGEN PROPERTIES FOR APPLICATION TO
HEAT-TRANSFER AND FLUID-FLOW CCMPUTATIONS (NASA)

REQUESTOR B. HOGLUND REACTOR ENGINEERING

PROGRAMMER N. JESSE

CALCULATION OF REAL FLUID STATE RELATICNS, THERMODYNAMIC PROPER-
TIES, AND TRANSPORT PROPERTIES OF MOLECULAR HYDROGEN IN ANY FIXED
ORTHO-PARA COMBINATION, COVERING THE TEMPERATURE RANGE FROM MELTING
TO DISSOCIATION FOR PRESSURES UP TO 340 ATMOSPHERES (5000 PSIA).

360F REFERENCES NASA TN D-1€64 ON FILE Cc3

2085 HEP154 MONTE CARLO GENERATICN OF NEUTRAL CECAYS
REQUESTCR D. MC LEGD HIGH ENERGY PHYSICS
PROGRAMMER P. PENNOCCK

THIS PROGRAM IS FOR THE GENERATION OF EVENTS LIKE THOSE OF
1786/HEP137, BUT INSTEAC OF CALCULATING DETECTICN EFFICIENCIES THIS
PROGRAM WILL BE AIMED AT DETERMINING THE BIAS INHERENT IN THE EXPERI-
MENTAL SET-UP USED. THIS WILL BE DCONE BY RECORDING ALL THE EVENTS
DETECTED AND SUBSEQUENTLY ANALYSING THEM TO YIELD PSEUDC-EXPERIMENTAL
ESTIMATES OF THE PARAMETERS AND DISTRIBUTIONS, ANC COMPARING THESE
WITH THE KNOWN INPUT VALUES.

704F REFERENCES 178€6/HEP137 ON FILE Ge
360F REFERENCES 1786/HEP137 ON FILE Gé

2086 HEP155 ETA DECAY WITH MCNTE CARLC TREATMENT OF THE GAMMA RAY
ELECTRCN CASCACES

REQUESTCR G. BURLESON HIGH ENERGY PHYSICS

PROGRAMMER P. PENNCCK

MODIFY THE PRESENT MCNTE CARLO PROGRAM 1851/HEP140 TC COMPUTE THE
GAMMA RAY DETECTION PROBABILITY BY A MONTE CARLO METHOD, USING THE
OAK RIDGE SR1 AND SR2 RCOUTINES (1999/HEP149). ALSO TO OUTPUT HISTO-

GRAMS OF THE ETA-ZERO INVARIANT MASS AND OF THE NUMBERS OF ELECTRONS
PRODUCED.

704F REFERENCES CN FILE Gé
794F REFERENCES ON EILE Gé



2089 HEP156 AUTOMATIC MEASUREMENT PROGRAM FOR 70-TON SPARK CHAMBER

SYSTEM
REQUESTCR A. ROBERTS HIGH ENERGY PHYSICS
CONSULTANT J. BUTLER PRCGRAMMER R. CLARK

A NEW 70-TON SPARK CHAMBER SYSTEM IS BEING CONSTRUCTED. THIS PRC-
GRAM IS CONCERNED WITH THE AUTOMATIC SCANNING AND MEASUREMENT OF
PHOTOGRAPKS PRODUCED BY THIS SYSTEM. THE OUTPUT CF THIS PRCGRAM WILL
BE INFORMATION IN A FCRM SUITABLE FOR INPUT TC A GECMETRY PROGRAM.

IT IS ESTIMATED THAT 2,000,000 PHOTOGRAPHS WILL BE TAKEN.

704 REFERENCES CON FILE Tl
360 REFERENCES aN’ FILE T1
CHL REFERENCES ON FILE Tl

2090 IHS104 FRIDEN TAPE TO CARD FORM
REQUESTOR J. GERDES INDUSTRIAL HYGIENE AND SAFETY
PROGRAMMER R. MUELLER
CONVERT FRIDEN COMPUTYPER 8-CHANNEL PAPER TAPE INTO PUNCHED CARDS.
TAPE IS TO BE EDITED FOR ZONE PUNCHES IN NUMERIC FIELDS, BLANK
FIELDS, AND OMITTED CHARACTERS. TWO FIELDS WILL BE ADDED AND TCTAL
PUNCHED. HEADING INFCRMATICN WILL BE REPRODUCEC. CARDS ARE TO BE
LISTED AS PROCUCEC.

160 REFERENCES CN FILE

2091 CEN141 TEMPERATURE CORRECTICN FOR BOMB CALORIMETRIC CATA
REQUESTOR W. HUBBARD CHEMICAL ENGINEERING
PROGRAMMER J. HEESTAND

THIS PROGRAM IS, WITH MINOR EXCEPTIONS, THE SAME AS 1796/CEN11é&,
USING NEW CALORIMETER THERMOMETER CONSTANTS.

704F REFERENCES 179¢/CEN118 ON FILE DM PSB

L5
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2G93 RP312 CTS-3 A MULTI-GROUP TRANSPORT PROGRAM FOR INFINITE
CYLINDERS (WAPD)

REQUESTOR E. PENNINGTON REACTCOR PHYSICS
PROGRAMMER A. KENNEDY

SOLUTION OF THE MULTI-GROUP NEUTRON TRANSPORT EQUATICN IN
INFINITE CYLINDRICAL GECMETRY.

704F REFERENCES WAPC-TM-396-CTS-3 ON FILE z0
360F REFERENCES WAPD-TM-396-CTS-3 ON FILE 20

2095 AMD185 SUPERSCNIC FLOW
REQUESTOR D. TAYLOR APPLIED MATHEMATICS

THE ULTIMATE OBJECT CF THE PROJECT IS THE NUMERICAL SCLUTION OF
THE NAVIER-STOKES FLUID FLOW EQUATICONS FOR SUPERSCNIC FLOW IN A CUCT.
THE FIRST PROGRAM TO BE DEVELCPED WILL FOLLOW THE LINES CF PROGRAMS
ALREADY WRITTEN BY THE AUTHOR TO DEAL WITH SUPERSCNIC POTENTIAL FLOW
IN A DUCT. THE OBJECT CF THE EXERCISE IS THE SUCCESSFUL INTRODUCTICN
OF VISCOUS AND HEAT CCNCUCTION TERMS. THE NUMERICAL METHCD OF
HARTREE USING INTEGRATICN OF COMPATIBILITY CONDITICNS HAS BEEN SUC-
CESSFULLY USED IN PROGRAMS ON A FERRANTI MERCURY COMPUTER AND THE
AUTHOR INTENDS TO USE DEVELOPMENTS OF THIS TECHNICUE.

360F REFERENCES ON FILE 20

2096 CHM199 CALCULATION OF ELECTRON TRANSITION PROBABILITIES

REQUESTORS P. FIELDS, C. METTA, CHEMISTRY
W. CARNALL CHEMISTRY

PROGRAMMER F. CLARK

CALCULATE THEORETICAL PROBABILITIES FOCR ELECTRCN TRANSITICNS
BETWEEN A GROUND STATE CF AN ICONIZED ATOM IN SOLUTICN AND A LARGE
NUMBER OF ITS EXCITED STATES. THIS INVOLVES CALCULATING A LARGE
NUMBER OF MATRIX ELEMENTS INVCLVING THE INTERACTICN OF THESE STATES.

360F REFERENCES ON FILE co



i
ROG98B RP iEVESTIEATESTHE RESPCENSE CF PULSED REACTERS

WEGUESTOR J. CARTER REACTOGR PHYS IES
PROGRAMMER L. BRYANT

INVESTIGATE THE RESPCNSE OF FAST REACTCRS WHEN PULSEC, AND DETER-
MINE THE KEX NECESSARY T0 PULSE A REACTCR A PREDETERMINEC AMCUNT.

ANA REFERENCES BN FILE

g7 BIM123 LEAST SQUARES FIT TC DATA CN MCRTALITY CF CHICK

EMBRYOS
BECUESTBR E. TRUCCC BICLCGICAL AND MECICAL RESEARCH
CCNSULTANT 0. WDCDWARC PRCCRAMMER A. STRECCK

GIVEN CATA SETS CF T AND Dy THIS PROGRAM USES A LEAST SCQUARES
METHOD TC DETERMINE PARAMETERS Ky, A AND C WHICH BEST SATISFY THE
APPROXIMATICN KD=AT+LN(A/C(1-(A-C)T/KD)).

7C4F REFERENCES AKMZC13 BN EEISE SBMESER SB E2

21CC HC101 ANALYSIS DF RACICACTIVITY IN HUMANS, ANIMALS, ANC
CTHER SAMPLES
REQUESTCR C. MILLER HEALTH CIVISION
PRCCRAMMER W. SNCW
TC FINC THE AMCUNT OF RACICACTIVITY PRESENT IN SAMPLES BY STUDYING

TEEIR GAMMA-RAY SPECTRUM CUTPLT FRCM A T.M.C. 4CC0-CHANNEL ANALYZER.
THIS CODE WILL DELETE AND MCCIFY VARICUS SECTIONS OF THE EXISTING

RPY134 CCLCE AND PERFORM ADDITICNAL CCMPUTATICNS.
THIS PROGRAM WILL REFLACE RPY134.

GUS REFERENCES 147C/RPY124 DN T 20
101 RE319 FOUR-RESTRAINT PIPE STRESS CCCE (AI)
REQUESTCGR T. BUMP REACTOR ENGINEERING

PRGGRAMMER N. JESSE
FLEXIBILITY ANALYSIS OF PIFING SYSTENS.

7C4F REFERENCES CN FILE De
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2102 BIM1Z24
REQUESTCR ke NORRIS RICLCGICAL AND MEDICAL RESEARCE
PROGRAMMER J. ANCERSCN

CALCULATE THE RADICACTIVITY IN SAMPLES MEASUREC WITH A 40C0-CHANNEL
GAMMA SPECTROMETER. THE RESULTS CF THE INITIAL CCMPUTATICN ARE USEC
TC CETERMINE THE EFFECTIVE- AND BICLCGICAL-RETENTICN.

225 \REFERENCES ON FILE

2103 CkMzO0C INTEGRATION OF GAUSSIAN SPECTRAL DATA
REQUESTCR Wwe. CARNALL CHEMISTRY
PROGRAMMER Je VARLEY

GIVEN X(I) AND Y(I), FIND C(J), B(J) ANC S(J) IN THE EQUATICN
Y(I)=SUM FOR J=1(1)¥ CF D(J) * EXPF (=.5#((X(I)-B(J))/S(J))==2)
USING A LEAST-SQUARES METHOD. ALSGs FIND THE INTEGRAL OF Y=F(X)
USING ThHE NEWLY DETERMINED VALUES FCR D, B ANC S.

360F REFERENCES 112C/PHY220,ANMZ013 ON FILE CM APSB D1EZ,20

2104 CEM201  PREPARATICN CF DATA FRCM MET135 CUTPUT
REQUESTOR M. ATOJI CHEMISTRY
PROGRAMMER C. CHAMCT
MOCIFICATICN OF THE D-SPACE PRCGRAM TC CBTAIN FUNCHEC CARC OLTPUT
OF K, Ky L, AND MCDIFIEC VALUES CF THETA, PRI, ANC CHI. THESE ARE
CONVERTED TO THEIR BARDCT REPRESENTATION CN A PAPER TAPE TC CONTRCL
THE ANGLE SETTINGS CF A NEUTRCN DIFFRACTCMETER.
704F REFERENCES 120G/MET135,ANL 6519 CN FILE CM PSR MO
160 REFERENCES 120G/MET135,ANL 6519 CN FILE C S GG MO
2105 HEPL57  PRCGRAM FOR MERGING TRAFIT OUTPUT TAPES
REQUESTCR A. ROBERTS KICH ENERGY PHYSICS
PROGRAMMER J. GREGCRY

TO MERGE THE OUTPUT FRCM DIFFERENT TRAFIT (1242/HEP108) RUNS ON
ONE TAPE.

Tu4F REFERENCES 124zZ/-EP108 ON FILE © APSE O MO
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2107 @ RE316 HEAT TRANSFER ANALYSIS OF THE AARR COCRE

REQUESTOR R. ROHDE REACTOR ENGINEERING
PROGRAMMER I. BAKSYS

SOLVE 47 SIMULTANECUS EQUATIONS WITH 7 VARIABLES IN ACCORDANCE
WITH POLYNOMIAL APPROXIMATICN METHOD OF REF. (1). CUTPUT WILL INCLUDE
DEVIATIONS OF DATA FRCM CURVE FIT.

704 REFERENCES NSE-17,CL LSQ2 CN FILE G2

2108 CEN142 MODIFICATION OF RE122 OUTPUT
REQUESTOR A. MADSON CHEMICAL ENGINEERING
PROGRAMMER J. ANDERSCN

THE FLUX AND CROSS SECTION VALUES OBTAINED FROM RE122 ARE MULTI-
PLIED TOGETHER AND SUMMED.

704F REFERENCES ON FILE DM PSB Z0

2111 CEN143
REQUESTOR D. RAMASWANMI CHEMICAL ENGINEERING
PROGRAMMER R. FU

THIS PROGRAM IS AN ADAPTATION FOR THE IBM704 OF BIMD34, A FORTRAN
AND FAP STEPWISE MULTIPLE LINEAR REGRESSICN CCDEs, WRITTEN AT THE UCLA
SCHOOL OF MEDICINE, DIVISON OF BICSTATISTICS.

704F REFERENCES BIMD COMP.PRCG.MANUAL ON FILE D PSB 0 G2

2113 IHS105 MODIFICATION OF PHY148
REQUESTOR L. ANDERSON INCUSTRIAL HYGIENE AND SAFETY
PROGRAMMER F. CLARK

ALTER PHY 148A TC PRINT OUT, FOR A GIVEN SENSITIVITY MATRIX, A SET
OF INVERSE MATRICES CCRRESPONDING TO A SET OF PER CENT ERROR ASSUMP-
TIONS COVERING THE RANGE OF COUNTING ACCURACY LIKELY TO BE ENCOUN-
TERED.

704F REFERENCES 650/PHY148 ON FILE 01
360F REFERENCES 650/PHY148 ON FILE D1
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2114 HEP158 SUM-X (UCRL)
REQUESTOR T. FIELDS HIGH ENERGY PHYSICS
PROGRAMMER J. GREGCRY
o A L e, Fhok INFORMATION EXTRACTED
FROM SETS OF RECORDS CN THE TAPE OUTPUT FROM 1648/HEP124.
TU4F REFERENCES 164&/HEP124 ON FILE M2
360F REFERENCES 1648/HEP124 ON FILE M2
2115 HEP159 SUM-X (UCRL)
REQUESTCR A. ROBERTS HIGH ENERGY PHYSICS
PROGRAMMER J. GREGCRY

THIS IS A VERSION CF 2114/HEP158 FOR USE WITH THE OUTPUT FROM
2085/HEP154.

704F REFERENCES ON FILE M2

360F REFERENCES ON FILE M2
2116 CHM202 DETERMINATION CF CARBON 11 RANGES IN ALUMINUM FRCM THE

BORON 11 (PyN) CARBON 11 REACTION

REQUESTOR L. WINSBERG CHEMISTRY
PROGRAMMER J. VARLEY

GIVEN THE THICKNESSES AND ACTIVITIES OF UP TO 10 ADJACENT FOILS,
DETERMINE THE PARAMETERS OF THE GAUSSIAN DISTRIBUTIONS FOR UP TO ¢
Cll ENERGY LEVELS WHERE ALL ENERGIES BUT THE LARGEST ARE GIVEN.

360F REFERENCES ANMZ013 ON.FILE DM .PSB F4,20

2117 PADl4é6 PLATE ANALYSIS-HCORN COF PLENTY
REQUESTOR J. HEAP PARTICLE ACCELERATCR

PROGRAMMER J. GVILDYS

THIS IS TO CONTINUE WORK STARTED UNDER 1837/PAC1l43. SOME OF THE

DIFFERENTIAL EQUATIONS CEVELOPED AND CHECKED WILL BE PROGRAMMED ON
THE 3600.

360F REFERENCES ON FILE DM ' PSB DO
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2118 HEP160 LORENTZ INVARIANT MOMENTUM SPACE (BNL)

REQUESTOR M. DERRICK HIGH ENERGY PHYSICS
PROGRAMMER R. FU

IN THE TWO-BODY INELASTIC COLLISICNS GCING INTC N PARTICLES (N BE-
TWEEN 4 AND 20), GIVEN THE MASS AND MOMENTUM CF THE INCOMING
PARTICLE, THE MASS OF THE TARGET PARTICLE, ANC THE MASSES OF THE
SECONDARY PARTICLES, THE PROGRAM CALCULATES THE LCRENTZ INVARIANT
MOMENTUM SPACE, THE INVARIANT MASS DISTRIBUTIONS BETWEEN PARTICLES,
THE ENERGY SPECTRUM OF THE NTH PARTICLE, AND THE ANGULAR CORRE-
LATIONS BETWEEN N AND (N-1)ST PARTICLES.

360F REFERENCES ON FILE DM APSB Do

2120 AMD187 OPTIMUM RUNGE-KUTTA INTEGRATION PRCCEDURES
REQUESTCR R. KING APPLIED MATHEMATICS

UNDER CERTAIN ASSUMPTIONS ABCUT CERIVATIVE BOUNDS, BEST RUNGE-
KUTTA INTEGRATION SCHEMES OF THE THIRD AND FOURTH ORDERS ARE TO BE
FOUND. THE VARIABLE METRIC MINIMIZATION PRCGRAM ANMZO13 WILL BE USED
TC DETERMINE OPTIMUM VALUES FCR THE PARAMETERS INVCLVED.

704F REFERENCES CN FILE D2

2122 PHY300
REQUESTCR A. MARINCV PHYSICS
PROGRAMMER J. WENGER

PHY226 1S MODIFIED TC ACCEPT AN INCREASED RANGE OF INPUT AND
VALUES OF THE PENETRABILITY FUNCTION AS SPECIFIED IN PHY27].

704F REFERENCES 1201/PHY226,1615/PHY271 CON FILE C3,C1

€125 HEP161 ATHOS (UCRL)
REQUESTOR M. DERRICK HIGH ENERGY PHYSICS
PROGRAMMER R. FU

COMPUTES VARIOUS THREE PARTICLE DISTRIBUTICNS INCLUDING VARICUS
MOMENTUM, ANGULAR, ANDC EFFECTIVE MASS DISTRIBUTIONS FOR LCRENTZ
INVARIANT PHASE SPACE. RESONANCE BETWEEN A PAIR CF PARTICLES CAN BE
INCLUDED. DALITZ PLOT TABLES CAN BE CALCULATED.

360F REFERENCES UCRL PHYSICS NOTES394 CN FILE DM APSB
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2126 HEP162 POLARIZATICN OF NEGATIVE MUOY
REQUESTGR J. DOEDE HIGH ENERGY PHYSICS
PROGRAMMER B. GARBCW

AN INVESTIGATION OF THE POLARIZATICN CF NEGATIVE MUONS STOPPING IN
LIQUID HYDROGEN AND LIQUID DEUTERIUNM.

GEO REFERENCES 638KE(PHY1l46€),1081HEP105 CN EILE P GO &1

2127 "PHY301 STATISTICAL PRCPERTIES OF RANCCM MATRICES
REQUESTCR N. ROSENZWEIG PHYSICS
PROGRAMMER R. HAMELINK

THIS IS A STUDY CF THE DISTRIBUTION CF EIGENVALUES OF LARGE
SYMMETRIC MATRICES WHCSE ELEMENTS ARE SAMPLED FRCOM A NORMAL CIS-
TRIBUTION. WE ORDER THE EIGENVALUES OF A PARTICULAR MATRIX, ANC THEN
COMPUTE THE SPACINGS BETWEEN NEIGHBCRING EIGENVALUES. THESE SPAC-
INGS ARE COLLECTED FRCM SEVERAL MATRICES. THEN TkE DISTRIBUTICN
AND FREQUENCY IS COMPUTED FOR THE SET OF SPACINGS. FOR EACH MATRIX
WE TAKE AN CRDERED SUBSET OF NORMALIZED SPACINGS, AND COMPUTE AN
INTEGRAL OVER THE INTERVAL BETWEEN SPACINGS. (ADJOIN 0 AS IRE
SMALLEST SPACING AND INFINITY AS THE LARGEST IN THIS SUBSET.) WE
SUM THESE INTEGRALS FCR EACH MATRIX, ANC COMPUTE THE VARIANCE OF THIS
SET OF SUMS.

A SEPARATE PROGRAM IN THIS PACKAGE CCMPUTES THIS SUM OF INTEGRALS
EOR THE SPACINGS OF THE ENERGY LEVELS OF A MOLECULE, WHICH ARE USED
AS INPUT DATA FOR THIS PROGRANM.

360F REFERENCES ON FILE OM PSB GCyF2

2128 ' PHY302 MULTI-CHANNEL ANALYZER DATA PRCCESSING
REQUESTCR H. BCLOTIN PHYSICS

PROGRAMMER S. ZAWADZKI

SEVERAL PROGRAMS ARE TO BE PREPARED PRCCEECING FROM PUNCHED PAPER
TAPES OBTAINED OFF A MULTI-CHANNEL ANALYZER.

OPERATIONS TO BE PERFORMED INCLUDE MULTIPLICATION OF CHANNELS BY
CONSTANTS,; SUMMING CUMULATIVELY OVER SEQUENTIAL CHANNELS, AND FORMING
DIFFERENCES OF CHANNELS IN OPPOSITE HALVES OF THE TAPE.

GEO REFERENCES ON FILE 20
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2130 RE317 MHC CYCLE ANALYSIS

REQUESTCR K. LEE REACTCR ENGINEERING
PROGRAMMER N. JESSE

PERFCRM A SERIES OF CALCULATICNS TC CESCRIBE A CNE-FLUIC MHD CYCLE
FOR A NUCLEAR-ELECTRIC POWER CCNVERSICN,

USING RESULTS CF THE CYCLE ANALYSIS, CESCRIBE MHD GENERATCR
CHARACTERISTICS.

704F REFERENCES CN FILE Z0
2131 INSE NOISE ANALYSIS CF LAG NETWCRK
REQUESTCR G. PAWLICKI INSTITUTE OF SCIENCE AND ENGINEERING
COCNSULTANT L. BRYANT PRCGRAMMER W. SCCTT

ANALYZE THE RESPCNSE OF A SYSTEM LAG NETWCRK TC VARICUS RANDCM
NOISE SIGNALS.

ANA REFERENCES ON FILE

B33 HEP163 VIDICON SYSTEM DATA ANALYSIS PRCOGRAM
REQUESTCR P. KALMUS HIGH ENERGY PHYSICS
PROGRAMMER L. JUST

DATA IN THE NEUTRCN-PRCTRCON CHARGE EXCHANGE SCATTERING EXPERIMENT
WILL BE RECCRDED CON MAGNETIC TAPE BY A SERIES OF VICICONS. THE MAIN
PURPOSE OF THIS PROGRAM IS TO READ THE TAPE, UNPACK THE DATA ANC AR-
RANGE IT IN A FORM SUITABLE FCR INPUT TG THE GECMETRICAL RECCNSTRUC-
TION PRCGRAM BEING WRITTEN IN FCRTRAN BY R, MCKEE (UC). IT WILL NCT
PERFORM ANY TESTS OR RECONSTRUCT EVENTS.

360F REFERENCES CN FILE TN
2137 RE BOILING LIQUID METAL STUCIES
REQUESTCR R. HOLTZ REACTOR ENGINEERING

PROGRAMMERS L. BRYANT, F. MALETICH

INVESTIGATION OF LIQUID SUPER HEAT REQUIREC TO INITIATE NUCLEATE
BCILING IN THE ALKALI METALS.

ANA REFERENCES CN FILE



5k

2338 SEIMA25 STATISTICAL ANALYSIS OF HEM

REQUESTCR G. SACFER BICLOGICAL ANC MEDICAL RESEARCE

PROGRAMMER J. HEESTAND

PERFCRM STATISTICAL ANALYSIS OF HEMATCLCGY DATA FROM GAMMA RAY
TOXICITY PROGRAM, PRINT RESULTS IN PRESCRIBEC FCRFMAT, ANC PLOT
GRAPHS. 1301/BIM105 IS TO BE USEC, WITHE APPRCPRIATE MCCIFICATICNS CF
INPUT PROCESSING SECTICN, ETC.

704F REFERENCES 1301/BIM1C5 CN FILE G1l,G2

2139 555150 THE CLUSTERING CF POINT CEFECTS
REQUESTOR R. HUEBENER SCLIC STATE SCIENCE
PROGRAMMERS Ce. HARRISON, L. EBRYANT

DETERMINE THE CLUSTERING CF PCINT DEFECTS FOR CCRRELATICN WITH EX-
PERIMENTAL RESULTS.

GEO REFERENCES 174€/MET149 CN FILE
ANA REFERENCES 1€6E&/NMET CN FILE

2141 CEMZ204 FOUR-PARAMETER ANALYZER ANALYSIS
REQUESTCR H. DIAMCND CHEMISTRY

PROGRAMMER W. HAFNER

CONVERT 8-HOLE 1-INCH PAPER TAPE CCNTAINING BINARY REPRESENTATIONS
OF EXPERIMENTAL DATA FCR FOUR PARAMETERS, P(I) ANC CONTRCL PARAMETERS
INTO A BINARY TAPE FOR USE WITH THE CCC 3¢00.

PROCESS THIS MAGNETIC TAPE ON THE CDC 3600 - FCR ANY SET OF
PRESELECTED CONTRCL PARAMETERS PRODUCE ANY CCMBINATION CF THE FCOLLOW-
ING -

i. A PLOT CF FREQUENCY VS CHANNEL NUMBER FCR EACK GF TFHE P(I).

2. CARCS CONTAINING THE APPRCPRIATE CONTRCL PARAMETERS AND CHANNEL

NUMBERS FOR EACF CF THE P(I).
3. CCNVERT CHANNEL NUMBER TO ENERGY FCR EACH OF THE P(1I).
4. PLOTS OF FREQUENCY VS ENERGY.

360F REFERENCES ON FILE AV
160 REFERENCES ON FILE



2143 RP313
REQUESTOR P. MOLDAUER REACTCR PHYSICS
PROGRAMMER A. KENNEDY

DIAGCNALIZATION CF COMPLEX SYMMETRIC MATRICES WHCSE ELEMENTS
ARE FUNCTIONS OF A NORMALLY DISTRIBUTED REAL RANDCM VARIABLE.

360F REFERENCES CN FILE 1

2144 CEM205 PRCGRAM TO INDEX X-RAY PCWCER FILMS (AMES)
REQUESTCR E. SHERRY CHEMISTRY
PROGRAMMER J. GVILDYS

A PROGRAM WRITTEN IN FORTRAN FOR THE IBM 7074 BY MCMASTERS AND
LARSON OF AMES LABORATORY, ICOWA, IS TC BE ADAPTED FOR USE CN THE COC
3600. THE PROGRAM INCEXES X-RAY PCWDER SAMPLES BY THE ITO METHCD,
FINDS THE TRUE CELL, ANC CHECKS THE VALICITY CF THE PROPOSED CELL.

360F REFERENCES CN FILE 0

E350  HEP164 TWO-BOCY KINEMATICS TABLE FCR SINGLE PARTICLE DECAY
REQUESTOR M. DERRICK HIGH ENERGY PHYSICS
PROGRAMMER J. SCHERER

THIS PROGRAM CALCULATES A TABLE CF KINEMATICALLY POSSIBLE OUTCCOMES
TC A SINGLE PARTICLE CECAYING INTC TWO PARTICLES.

160F REFERENCES ON FILE O APSB C CO

2151 PHY303
REQUESTCR G. PERLOW PHYSICS
PROGRAMMER J. WENGER
THE PRE-PROCESSING OF PHY292 IS INCLUDED IN THE FRAMEWCRK
OF PHY220.
THE CALCOMP PLOTTER IS USED FOR PLOTTING RESULTS OF PHY220.

360F REFERENCES 112C/PHY220,1976/PHY292 ON FILE EZ2

25
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215 . RP REACTOR KEX METER DESICN
REQUESTCR W. KATC REACTOR PHYSICS
PROGRAMMER W. SCCTT

THE PRCJECT IS TO DESIGN A WCORKABLE KEX MEASURING DEVICE FOR USE
WITH ZPR. THE WORK IS BEING CCONE JCINTLY WITE THE ELECTRCNICS
DIVISION.

ANA REFERENCES ON FILE

2156 PER105 STUDY CF MARKET MOVEMENT FACTCRS IN SALARY LEVELS CF
SCIENTIFIC PERSCNNEL

REQUESTCR He. PETERSON PERSCONNEL
PROGRAMMER J. HEESTAND

GIVEN THE NUMBER OF EMPLCYEES AND THEIR AVERAGE SALARY FCR EACH OF
21 EXPERIENCE BRACKETS FOR EACH OF THE PAST 5 YEARS (1959-1963) FCR
TOTAL PRIVATE INDUSTRY, AEC CCNTRACTORS; ANC ARGONNE.
1. USING A LINEAR PRCJECTICN, DETERMINE THE INCREASE IN SALARIES
FOR 1964 DUE TO MARKET MCVEMENT FCR TOTAL PRIVATE INCUSTRY PLUS
AEC CONTRACTORS MINUS ARGCNNE; AND ARGCNNE ALCNE.
2. INVESTIGATE THE VALIDITY CF THE LINEAR FORM, COMPAREC WITH
OTHER POSSIBLE FORMS; FCR THE PROJECTION.

704F REFERENCES CN FILE G2

2157 AMD188 HOUSEHCLCER REDUCTION CF CCMPLEX MATRICES TC UPPER
HESSENBERG FORM

REQUESTCR W, GIVENS APPLIEDC MATHEMATICS

PROGRAMMER D. MUELLER

THIS IS A FORTRAN 26CC PROGRAM (WITH AN ALGCL COUNTERPART) THAT
REDUCES A GENERAL SGQUARE COMPLEX MATRIX TC AN UPPER HESSENBERG MATRIX
WHOSE LOWER SUBDIAGCONAL IS REAL. THE METHOD USED IS THAT COF HOUSE-
HCLCER (CFes THE ALGEBRAIC EIGENVALUE PRCBLEM, FORTHCOMING BCOK BY
Jo He WILKINSCN) PLUS A DIAGONAL UNITARY SIMILARITY. THE RESULTING
MATRIX IS IN CORRECT FORM FOR THE CCOMPLEX Q-R ALGCRITHM OF FRANCIS
WHICH CALCULATES THE EIGENVALUES.

360F REFERENCES CN FILE F2
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2158 HEP165 BAKE (CERN)

REQUESTCR J. DGEDE HIGH ENERGY PHYSICS
PROGRAMMER C. SMITH

THIS PROGRAM SCANS THE GRIND OUTPUT TAPE AND CCMPUTES ANC PRINTS
QUANTITIES WHICH ARE USEFUL IN RESOLVING AMBIGUITIES WHICH ARISE WHEN
GRIND MAKES SUCCESSFUL FITS TC MCRE THAN CNE HYPCTHESIS.

360 REFERENCES 1€4€/HCP124 CN FILE M2

2159 HEP1l66é BUBBLE CHAMBER TRACK MEASUREMENT
REQUESTCR L. VOYVOCIC HIGH ENERGY PHYSICS
PROGRAMMER L. JUST

IT IS PROPROSEC TO EXTRACT BUBBLE DENSITY CATA FROM THE FILM EX-
POSED AT THE 30-INCH MURA CHAMBER. THIS PRCGRAM WILL BE USEC TC
STUDY AUTCMATIC METHOCS OF EXTRACTING THE INFCRMATICN ON CHLOE FRCM
ENLARGEMENTS CF SECTICNS CF THE TRACKS.

360 REFERENCES CN FILE T1
CHL REFERENCES CN FILE Tl

2161 AMD189 PROCEDURE FOR MINIMIZING BCOLEAN EXPRESSICNS BY REPRE-
SENTATICNS IN TERMS CF TREE STRUCTURES

REQUESTCR He. MESSINGER APPLIEC MATHEMATICS
CONSULTANT D. JACOBSCHN

A PRCGRAM FOR THE ANALYSIS CF BOCLEAN EXPRESSICNS IN TERMS Of A
PROCEDURE SUITABLE TO LIST PRCCESSING LANGUAGE (ANC ESPECIALLY TC TkE
IPL5) IS PRESENTLY BEING CONSTRUCTEC. THE METHCOD CCNSISTS CF THE
REPRESENTATION CF BCOLEAN EXPRESSICNS (GIVEN IN SUM OF PRCLCUCTS FCRM)
IN TERMS OF A TREE WHICH IS ANALOGCUS TC A LIST STRUCTURE. IN THE
PROCESS GF REDUCTICN CF THE BCOLEAN EXPRESSICNS THE BRANCHES OF THE
TREE ARE INVESTIGATED IN TURN FCR SIMILARITY AND ARE THEN SUITABLY
CCMBINED WITH OTHER BRANCHES. AFTER ALL PCSSIBLE USES CF A PARTICU-
LAR BRANCH HAVE BEEN MACE, IT IS CRCPPEC. BY SUCCESSIVE APPLICATION
OF THIS PROCEDURE THE TREE STRUCTURE WILL BE REDUCED IN CCMPLEXITY,
AND IN THE END A MINIMAL EXPRESSICN IS EXPECTED TC RESULT.

704 REFERENCES CN FILE
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2163 PHY29% GAMMA RAY UNPEELING (PHYL

REQUESTCRS R. ALLAS, P. SINGH, PHYSICS
Cs GEMMELL

PRCGRAMMER F. TARABA

TO RESCLVE A GAMMA-RAY SPECTRUM INTC INCIVIDUAL CONTRIBUTING
COMPONENTS. THIS INVCLVES ELIMINATION CF BACKGRCOUNC ANC FITTING THE
COMPONENTS TO GIVEN SPECTRAL RISTCGRAMS. THERE EXISTS A 704 FORTRAN
11 PROGRAM FOR TREATING TWO CCMPONENTS. THIS PRCCRAM IS BEING
MCDIFIEC FOR THE 36C0 TC TREAT A LARGER NUMBER CF CCMPONENTS. THE
NUMBER CF INPUT PARAMETERS PER CASE ANC THE NUMBER CF NEw PARAMETERS
REQUIRED FROM CASE TO CASE IN AN CRCERLY EXPERIMENT IS MINIMAL
70 FACILITATE REAL TIME OPERATION.

360F REFERENCES CN FILE

2164 BIM12¢ MODEL CF MAMMALIAN RECCVERY FRCM RACIATICN INJURY
REQUESTOR E., TRUCCG BICLCGICAL AND MEDICAL RESEARCH
PRUGRAMMER R. FU

CALCLLATICN OF THE CCNTINUCUS EXPOSURE MODEL SCLUTION FCR A RANGE
OF COSE RATES AND OF THE SPLIT DOSE RATE MODEL OVER A RANCE GF LAPSE
TIME BETWEEN THE TWC COSES.

360F REFERENCES CN FILE 20

2165 AMD19C
REQUESTCR R. ASCHENBRENNER
TEST PROGRAMS FOR THE REAL-TIME CCMMUNICATCR.

GEO REFERENCES CN FILE
360 REFERENCES ON FILE
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2167 AMD191 EIGENSYSTEMS CF HERMITIAN MATRICES
REQUESTCR W. GIVENS APPLIEC MATHEMATICS
PROGRAMMER D. MUELLER

THIS PROGRAM CALCULATES THE EIGENVALUES ANC AN ORTHONCRMAL SET OF
EIGENVECTCRS FOR A HERMITIAN MATRIX. AN EXTENDEC HCUSEHKOLCER RECUC-
TION TAKES THE HERMITIAN MATRIX INTC A REAL TRIDIAGCNAL MATRIX COF THE
SAME ORDER. SUBROUTINE EIGEN(ANLF202) CBTAINS THE EIGENSYSTEM CF
THIS REAL MATRIX WHCSE EIGENVECTORS ARE THEN BACK-TRANSFCRMELC INTC
THOSE CF THE HERMITIAN MATRIX. AN ALGOL CCUNTERPART TO THIS FCORTRAN
3600 PRCGRAM USES ALGCL PROCECURES CF WILKINSCN (NUM. MATE. 4) FOR
THE EIGENSYSTEM OF THE TRIDIAGCONAL MATRIX.

360F REFERENCES CN FILE F2

2169 SSS5151
REQUESTCR Ko SINGWI SOLID STATE SCIENCE
PROGRAMMER A. LENT
SOLUTICN OF A TRANSCENDENTAL EQUATION
0e5=1a0/(1+X%%2)+XsX#ALPHA(K)=EXPF(-X/XZERC(K)),
FOR K = 19237+«eN ANC N.LE.100.

360F REFERENCES ON FILE 0

2170 CEN144 PREDICTICN OF PROPERTIES CF GASES
REQUESTOR J. HOLMES CHEMICAL ENGINEERING
PROGRAMMER J. ANDERSCN

GIVEN THE NECESSARY PARAMETERS AND CCNSTANTS, COMPUTE THE PRCPER-
TIES OF SEVERAL GASES AND MIXTURES CF THESE GASES BY EVALUATING
STANDARC EQUATIONS.

360F REFERENCES CN FILE 0

2171 CEN145 SUMMARY CF URANIUM USAGE
REQUESTCR J. HOLMES CHEMICAL ENGINEERING
PROGRAMMER A. STRECOK

FROM GIVEN INPUT PARAMETERS, THIS PROGRAM PRCDUCES INFCRMATICN
CONCERNING URANIUM USAGE IN A REACTCR.

704F REFERENCES GNEEILE DM PSB Y 4"
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2173 AMD192 RESPCNSE SPECTRA FOR GAMMA-RAYS IN GERMANIUM CRYSTALS .

REQUESTCR he MILLER APPLIED MATHEMATICS
PROGRAMMER W. SNCW

10 CALCULATE THE ENERGY LOSS FOR GAMMA-RAYS INCICENT CN GERMANTIUNM
CRYSTALS BY THE MCNTE CARLC METHOD. THE PHYSICAL PROCESSES SIMULATEL
AND THE GEOMETRICAL ARRANGEMENTS ARE THE SAME AS THCSE USED IN
AMD105. THIS PROGRAM WILL BE MCDIFIED BY REPLACING VARICUS NUMERI-
CAL CONSTANTS, SUCH AS BINDING ENERGIES, RADIATICN LENGTHS, CROSS
SECTICNS, ETC., FOR GERMANIUM.

GUS REFERENCES ON FILE Gé

2175 CHM206 ATCOMIC ENERGY LEVELS
REQUESTOR G. SMITH CHEMISTRY
PROGRAMMER J. VARLEY

THE PRCGRAM REPRESENTS THE FIRST STAGE IN THE CALCULATICN CF
ATOMIC ENERGY LEVELS FCR CONFIGURATIONS CF A GIVEN TYPE. INITIALLY
THE MATRICES FOR THE CIRECT ELECTROSTATIC INTERACTICNS WILL BE CALCU-
LATED.

360F REFERENCES ON FILE BM PS8 ZC

2177 PHY306 GAUSSIAN FIT AND UNPEELING CF COMPLEX GAMMA-RAY
SPECTRA FRCM VARIQCUS ISOTCPES

REQUESTCR C. TRAIL PHYSTCS

PROGRAMMER W, SNCW

GIVEN A COMPLEX GAMMA-RAY SPECTRUM, NCN-LINEAR REGRESSICN IS PER-
FCRMED 7O FIT A GAUSSIAN FUNCTICN TC THE CATA. IN ADDITICN TO THE
FITTING PROCECURE; REGQUIREMENTS INCLUDE SPECIAL PURPOSE SUPPCRT PRC-
GRAMS -

160A PAPER TAPE CONVERSICN PROGRAM, VISUAL DISPLAY ROUTINES,

STANCARD SPECTRA PREPARATICN PRCGRAM.

160 REFERENCES 777T/PHY172 CN FILE
360F REFERENCES 777/PHY172 CN FILE
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2180 PHY207 LINE SHEAPE FITTING BY VARIABLE METRIC MINIMIZATICN

REQUESTCR A. MAGRUCER PHYSICS

PROGRAMMER D. JORDAN

THE PRCBLEM IS TC FIT A GAMMA-RAY SPECTRUM USING THE VARIABLE
METRIC MINIVNIZATICN TECHNIQUE.

360F REFERENCES 1537/PHY262,AMD MEMC 70 CN FILE CM PSB EZ

2181 AEC101 AEC TELETYPE PRCGRAM
REQUESTCR A. DIPASQUALE ATCMIC ENERGY CCMMISSICN
PROGRAMMER R, MORRILL

TRANSCRIBE CARD RECCRDS CNTC 1-INCH PAPER TAPE IN AEC S5-CHANNEL
TELETYPE CGCE REPRESENTATION, EACH CARD PRECECED BY THE THREE CHARAC-
TERSy CRy CR, LF. EACH RECCRC CONSISTS CF THE 80 CHARACTERS TOCETHER
WITH APPRCPRIATE SHIFT CHARACTERS,

APPRCXIMATELY 500 CARDS/MCNTH, A SINGLE RUN, WILL BE REQUIREC
EXCEPT 2/28, 6/30, ANC 11/30 WHEN APPROXIMATELY 2C0C CARDS wILL BE
PROCESSED FCR THAT MONTES RUN.

16C REFERENCES BN I E 20
2183 RPY147 RESPCNSE CCRRECTICN AND PLCTTING CF FLUCRENCENCE
EMISSICN SPECTRA
REQUESTCR I. BERLMAN RACICLCCICAL PHYSICS
PROGRAMMER W. HAFNER

THE PRCBLEM CONSISTS OF CORRECTING SPECTRAL CATA FOR RESPCNSE
ERRORS IN THE RECCRCING DEVICE ANC PLCTTING THE RESULTS.

EACH SPECTRUM CONSISTS OF LESS THAN 40C EQUALLY SPACEC POINTS
WHOSE ORDINATES ARE TC BE MULTIPLIEC BY A CORRECTION FUNCTICN. THE
CCRRECTION FUNCTICN IS TC BE CCMPUTEC FRCM CALIBRATION CATA. TKE
RESULTS ARE TO BE NCRMALIZEC ANC PLCTTEC.

360F REFERENCES ON FILE DM PSB M3
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2187 ¢€hBM207
REQUESTCR ke DIAMOND CHEMISTRY
PROGRAMMER J. VARLEY

GIVEN A TABLE CF VALLES CF SIGMA(E(I)) ANC E(I), FIND E ANC T
USING A LEAST SQUARES PROCEDURE FOR SIGMA(E(I))=(E(I)-B)=EXPF
LELETH/T ).

360F REFERENCES ANMZC13 CN FILE DM - PSB 0

2188 PHY308
REQUESTOR L« TRAIL PHYSICS
PROGRAMMER S. ZAWACZKI

PHY5C wWILL BE MODIFIED TC ADC TAPES IN SUCKH A FASHION THAT EACKH
SPECTRUM TAPE MAY BE MULTIPLIEDC BY A NCRMALIZING FACTOR ANC ACCEC (CR
SUBTRACTEC) TC OTHER TAPES. THE BEGINNING CHANNEL ANC ENCING CHANNEL
OF EACH TAPE IS TC BE SPECIFIED AS INPUT CATA.

GUS REFERENCES 3C3/PhLY50 ON FILE Z0

2189 AMD193 CHLOE ASSEMBLER CN THE 3640C
REQUESTCR CHLOE USERS CROUP APPLIEC MATHEMATICS
PROGRAMMER H. GRAY
A ROUTINE FOR THE ASSEMBLY AND TRANSLATICN OF THE CHLOE SCURCE
t:gi?AGE INTG ASI-210 MACKINE LANGUAGE USING THE CDC-36CC ANC CCC-

360 REFERENCES CN FILE



63

2190 BIM127 SIMULATICN CF CGRANULCCYTE MATURATICN AND RELEASE INTC
THE BLCCC

REQUESTCRS M. MALONEY,E. TRUCCC BICLCGICAL AND MEDICAL RESEARCH
CCNSULTANT R. BUCHAL PRCGRAMMER A. STRECCK

A BICLCGICAL MCDEL CCNSISTING COF FCUR COMPARTMENTS IS TC BE STUD-
IED USING STATISTICAL AND MCNTE CARLC TECHNIQUES. THE FIRST TWC
CCMPARTMENTS, DEALING WITH METAMYELCCYTES ANC BANCS, FOLLCW FIRST-IN,
FIRST-OUT KINETIC LAWS. CELLS FRCM THE THIRD COMPARTMENT, CEALINEG
WITH MATURE PCLYS IN MARRCW, CET ARSCRBEC INTC THE BLOOGC. THE FOURTH
CCMPARTMENT, DEALINC wITH MATULRE PCLYS IN BLCCD, HAS RANCCM EXIT WITH
UNKNCOWN AVERAGE SCJUCURN TIME.

THE INPUT WILL DEAL WITH PARAMETERS CF ThHE LAST TWO CCMPARTMENTS.
THE AIM OF THIS PROGRAM WILL BE TC ADJUST THEM IN CRDER TC MATCH AS
CLOSELY AS POSSIBLE THE CURVES CBTAINED BY EXPERIMENT FCR THE EMER-
GENCE OF LABELLED CELLS INTC THE BLCCC.

360F REFERENCES CN FILE D1,G3

PSS HEPL 67 DATA SCRTING
REQUESTOR J. DOEDE FIGH ENERGY PHYSICS
PROGRAMMER Jo SCHERER

ABOUT 150,000 MEASLREMENTS OF BUBBLE CHAMBER EVENTS HAVE BEEN MACE
AT THE UNIVERSITY CF CHICAGC CN PAPER TAPE. MANY OF THEM ARE
REPEATS, ANC THEY ARE ALL IN RANDCM ORDER. THE PAPER TAPE WILL BE
CONVERTED TC MAGNETIC TAPE. THE MEASUREMENTS MUST BE SCRTEC INTC
NUMERICAL ORDER ACCCRCING TC THE FRAME NUMBER OF EACH EVENT. ThE
BEST MEASULREMENT CF EACK EVENT MUST THEN BE SELECTEC FOR PRCCESSING
BY HGEOM (HEP151).

360F REFERENCES ON FILE M1

2192 “HEP151 HGECOM
REQUESTGR - "J. DOEDE HIGH ENERGY PHYSICS
PRCGRAMMER S. ZAWACZKI

THIS IS TO PROVICE USF OF THE HARWELL GECMETRY PROGRAM UNDER THIS
ACTIVITY CODE. THE PROGRAM WILL BE MODIFIED TO TAKE INTC ACCOUNT
STOPPING TRACKS.

360F REFERENCES BN FILE RC
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2194 RE320 REDUCTION OF AARR HEAT TRANSFER DATA
REQUESTOR R. ROHDE REACTOR ENGINEERING
PROGRAMMER I. BAKSYS
CONVERT RAW DATA FROM AARR TCO TEMPERATURES, FLCW RATES, HEAT BAL-
ANCES AND PRESSURE DRCPS AND COMPARE IT WITH ANALYTICAL CALCULATIONS,

CURVE PLOTTING WILL BE REQUIRED FOR BOTH ANALYTICAL AND EXPERIMENTAL
RESULTS.

360F REFERENCES ON FILE Z0
2195 RPY RADIATION OF ORGANIC SOLIDS
REQUESTOR R. BRAAMS RADIOLCGICAL PHYSICS

PROGRAMMER L. BRYANT

DETERMINE RADICAL PRCDUCTICN IN CRGANIC SCLIDS BY IONIZING RADIA-
TION DESCRIBED WITH THE HYPOTHESIS THAT THE HYDROGEN ATCM IS THE
PRIMARY REACTIVE SPECIES.

ANA REFERENCES ON FILE

2196° 555153 SPECIFIC HEAT DATA ANALYSIS WITH GERMANIUM THERMCMETER
REQUESTCR 0. LOUNASMAA SOLID STATE SCIENCE
PROGRAMMER A. LENT

ANALYSIS OF DATA FROM SPECIFIC HEAT APPARATUS.

360F REFERENCES 1292/SSS152 ON FILE EZ2,20

2198 S§S5154 COMPLETE GAMMA FUNCTICN CALCULATIOCNS
REQUESTOR F., DE WETTE SOLID STATE SCIENCE

PROGRAMMER C. CHAMCT

GENERATE TABLES OF THE INCCMPLETE GAMMA FUNCTICNS AND CIFFERENCES
FOR INCREMENTED VALUES OF PI=y,

704F REFERENCES OGN FILE

2
360F REFERENCES CN FILE DM PSB Ci
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2200 CHM208

REQUESTORS A. ZIELEN, CHEMISTRY
Je. SULLIVAN

PROGRAMMER J. VARLEY

GIVEN SETS OF DATA X(I), Y(I)s AND W(I)(=ERROR IN Y(I)), DO A
LEAST SQUARES FIT TO CNE OF TEN GIVEN FUNCTICNS.

360F REFERENCES ANLE2(C8,CHM127,133,141 ON FILE DM APSB E2

2202 HEP168 SUM-X FOR STCOPPING MUONS
REQUESTOR J. DOEDE HIGH ENERGY PHYSICS
PROGRAMMER J. SCHERER
A MODIFIED TAPE READING SUBRCUTINE (TAPE) IS NEEDED IN SUM-X
(2114/HEP158) TO READ THE OUTPUT OF 2126/HEP162.

IN ADDITION, A MONTE CARLO CALCULATION OF THE CECAY OF THE MUONS
INTC ELECTRONS IS REQUIRED (BLOC 10).

360F REFERENCES ON FILE M2
2203 RE321 NUCLEAR ROCKET CYCLE ANALYSIS
REQUESTOR B. HOGLUND REACTOR ENGINEERING

PROGRAMMER N. JESSE

A GENERAL ANALYSIS PROGRAM TO EVALUATE STEADY STATE PROPELLANT
TEMPERATURES AND PRESSURES THROUGHOUT THE ROCKET ENGINE SYSTEM AT ALL
OPERATING CONDITIONS. THE CODE WILL BE WRITTEN AS A GROUP OF SUB-
ROUTINES, EACH OF WHICH DESCRIBES A SYSTEM COMPONENT, THAT CAN BE RE-
ARRANGED FOR REPRESENTATION OF A NUMBER OF DIFFERENT TURBCPUMP
CYCLES, I. E.y TOPPING CYCLE, CCLD BLEED CYCLE, HEATED BLEED CYCLE,
AND HOT BLEED CYCLE. THE SYSTEM COMPONENTS TO BE DESCRIBED ARE -

1. PUMP

2., TURBINE

3. PROPULSION NOZZLE

4, TUBE WITH HEAT ACDITION

5. MIXING CHAMBERS

6. PROPELLANT EXTRACTION POINTS

7. ROLL-CONTROL NCZZLES

360F REFERENCES ON FILE
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2205 RP314 NREP3,4 (BAPL)
REQUESTOR C. KELBER REACTOR PHYSICS
PROGRAMMER A. KENNEDY

MONTE CARLO CALCULATION OF RESONANCE INTEGRALS.

704 REFERENCES WAPC-R(B)-93,150 ON FILE Gé
2206 RP315 FORM (AI)
REQUESTCR C. KELBER REACTOR PHYSICS

PROGRAMMER J, KAGANOVE

A MODIFICATION OF MUFT-4, THE FOURIER TRANSFORM SLOWING-DCWN CODE.
IN ADDITICON TO THE OPTICNS PREVIOUSLY AVAILABLE, FORM ALLOWS THE
CHANGING OF CROSS SECTICNS AT EXECUTION TIME AND THE CHCICE OF ARBIT-
RARY FEW GROUP EDITS, BEING ABLE TO HANDLE UP TGO 24 FEW-GROUP
SCHEMES.

360F REFERENCES NAA-SR-MEMO-5766 ON FILE co
2207 RP316 TEMPEST - (AL}
REQUESTOR C. KELBER REACTOR PHYSICS

PROGRAMMER A. RAGO

A MODIFICATION OF SOFOCATE, THE 704 NEUTRON THERMALIZATION CODE.
TEMPEST CALCULATES THERMAL CONSTANTS BASEDC ON THE WIGNER-WILKINS
APPROXIMATION FOR LIGHT MODERATORS AND THE WILKINS APPROXIMATION FOR
HEAVY MODERATORS.

360F REFERENCES NAA-TEMPEST II,AMTD-111 ON FILE DO
2208: ‘RP317 AIM-6 (AI)
REQUESTOR C. KELBER REACTOR PHYSICS

PROGRAMMER G. JENSEN

A MOCIFICATION OF AIM-5, A 704 ONE-DIMENSIONAL, MULTIGROUP DIFFU-

SION THEORY CODE. AIM-6 ALLOWS THE USE OF A MICROSCOPIC CROSS-SEC-
TION LIBRARY.

36UF REFERENCES NAA-AIM-6 CODE ON FILE DO
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2209 RE322 THTB (GE-ANP)

REQUESTOR B, HOGLUND REACTOR ENGINEERING

PROGRAMMER N. JESSE

TO ANALYZE GENERAL THREE-DIMENSIONAL HEAT TRANSFER SYSTEMS USING A

FIN[TgDDIFFERENCE METHOD. A VARIETY OF MODES OF HEAT EXCHANGE MAY BE
TREATED. :

360F REFERENCES R60FPD647 ON FILE DO

2210 PHY309 PLASMA ADMITTANCE COMPUTATION
REQUESTORS A. HATCH, M. HASAN PHYSICS

PROGRAMMER R, HAMELINK

THE PURPOSE OF THE PROGRAM IS TO COMPUTE AND PLOT PLASMA ADMIT-
TANCE FUNCTIONS.

360F REFERENCES ON FILE c3
2214 RE DOUBLE PIPE HX STURM-LIOUVILLE PROBLEM
REQUESTCR R. STEIN REACTOR ENGINEERING

PROGRAMMER L. BRYANT

THIS PROGRAM IS TO DETERMINE THE SCLUTION CF THE DOUBLE PIPE HX
GRAETZ STURM-LICUVILLE PROBLEM.

ANA REFERENCES ON FILE
2217 CEN146 CALCULATION OF PRESSURE AND THICKNESS OF A VAPOR FILM
DURING A TRANSIENT
REQUESTOR R. IVINS CHEMICAL ENGINEERING
PROGRAMMER R. FU

SOLVE THREE SYSTEMS OF TWO DIFFERENTIAL EQUATICNS EACH TO DETER-
MINE THE PRESSURE AND THICKNESS OF A VAPOR FILM DURING A TRANSIENT.

360F REFERENCES CN FILE D2
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2225 PEY 10 POLARTIS

REQUESTCRS R. LANE, C. GEMMELL PHYSICS

CCNSULTANT Wwe MILLER PRCGRAMMER We HAFNER
POLARIZATICN AND ANGLLAR CISTRIBUTICN CATA ARE RECUCEC TC CRCSS

SECTIONS, LEGENDRE POLYNOMIAL CCEFFICIENTS ANC PCLARIZATICN RESLLTS.

THIS IS A FCRTRAN II PRCGRAM WHICH IS TC EBE PREPAREC FCR USE ON

RHY IS

360 REFERENCES o8 EI1LE MC

22726 " PHY311 SIGPU
BEQUESTORS R. LANE; [. GEMMELL ~PHYSICS
CCNSULTANT  We MILLER PRCGRAMMER We HAFNER

FOR NUCLEI OF ANY SPIN, LEVEL PARAMETERS CR PHASE SHIFTS CR SCAT-
TERING MATRIX ELEMENTS ARE ASSUMED ANC CIFFERENTIAL CROSS SECTICNS
AND PCLARIZATIONS FCR NEUTRCNS ARE CALCULATEC. TFIS IS PRESENTLY A
360C FORTRAN PRCGRAM ANC IS TC BE PREPAREC FOR PHYLIS USE.

360 REFERENCES ON FILE AL

222100 "PRY312 CONVBC
REQUESTERSE Ro. LANEy Co GEMMELL = PHYSICS
CCNSULTANT  Wwe MILLER PRCGRAMMER we HAFNER

FCR ZERO-SPIN NUCLEI, PARANETERS OF R-FUNCTICNS ARE ASSUNEC ANC
FRCM THESE THE CIFFERENTIAL CROSS SECTICNS ANC POLARIZATICNS FCR
NEUTRCNS ARE CALCULATEC. THIS IS A CCMRINEC VERSICN OF PrY155 ANC
1€9y WITH MOCIFICATION, WHICH IS TC BE PREPARED FCR USE WITH THE
PRYIL IS SYSTEM.

360 REFERENCES CN FILE Z0

2228 PRHYA13 LECENDREVILLE
RECGUESTCRS R. LANE, Co. GEMMELL PHYSICS
CCNSULTANT Wo MILLER PRCGRAMMER W, HAFNER
THIS IS Tht RE25€¢ FRCGRAM FCR FITTING CATA WITH LEGENCRE ANC ASSC-
CIATEC LECENDRE PCLYNCMIALS. THE CRIGINAL CCCE wAS PROGRAMMED BY

G. CUFFY FOR THE 704 IN FORTRAN II ANC IS TC BE PREPAREC FLR USE CN
YIS

260" REFERENCES BNSEIE G2 Ed



2230 RE323
REQUESTOR M. PETRICK REACTOR ENGINEERING
PROGRAMMER 1. BAKSYS

TO INVESTIGATE THE BEHAVIOR CF NATURAL CIRCULATION SYSTEMS ANC THE
HEAT TRANSFER RATES IN THE THERMODYNAMIC SUPER CRITICAL REGICN OF
WATER.

360F REFERENCES CN FILE DC
@032 RE324 OPTICNAL GEOMETRY FLUIC FLCW AND HEAT TRANSFER PROGRAM
REQUESTCR L. GORDON REACTOR ENGINEERING

PRCGRAMMER N. JESSE

A UTILITY PACKAGE FOR CALCULATION OF PRESSURE CRCP, HEAT TRANSFER
RATES, ANC TEMPERATURES IN SYSTEMS WHERE CNE CIMENSIONAL FLOW ASSUMP-
TIONS ARE APPLICABLE. ANY LINEAR FLOW PATH CONSISTING CF COMBINA-
TIONS OF GEOMETRICAL UNITS MAY BE DESCRIBEC. THERE ARE PROVISICONS
FOR STORAGE OF A LIBRARY OF FLUID THERMODYNAMIC AND TRANSPCRT PROPER-
TIES AS WELL AS WALL MATERIAL THERMAL PROPERTIES.

704 REFERENCES ON FILE e
360F REFERENCES ON FILE DO

2233 HEP169 CALIBRATION CF CHLGE
REQUESTCR A. ROBERTS HIGH ENERGY PHYSICS
PROGRAMMERS R. ROYSTCN, P. PENNOCK

A PHCTCOGRAPH OF A CALIBRATION GRID WILL BE MEASURED BUTH CN CHLOE
AND ON A HERMES MEASURING MACKINE.

A LEAST SQUARES FIT CF THE CHLOE MEASUREMENTS TO THE HERMES MEAS-—
UREMENTS WILL THEN BE MADE TGO DETERMINE THE DISTCORTIONS IN CHLOE SO
AS TO PROVIDE A MAPPING OF CHLCE COCRDINATES INTC TRUE SPACE COCRDI-
NATES.,

360F REFERENCES ON FILE T1
CHL REFERENCES 1787/BIM117 CN FILE 1L
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R2340° HERPLTH MOMENTUM DETERMINATICN IN STRONGLY NCN-UNIFCRM MAGNET+
IC FIELDS
REQUESTOR A. ROBERTS HIGH ENERGY PHYSICS

PROGRAMMER P. PENNCCK

IN ORDER TO DETERMINE THE MOMENTA CF PARTICLES FROM THEIR TRAJEC-
TORIES IN NCN-UNIFORM MAGNETIC FIELCS IT IS NECESSARY TC APPROXIMATE
THE TRAJECTCRIES BY CLRVES MORE COMPLEX THAN CIRCULAR HELICES.

THIS PRUGRAM WILL BE USEC TO DEVELCOP AND TEST THE VARICUS METHODS
AVAILABLE AND TO DETERMINE THEIR ACCURACY AND SPEED SO THAT SUITABLE
ONES CAN BE SELECTED FOR USE IN 2C16/HEP151 AND 2089/HEP156.

360F REFERENCES ON FILE G2

2735 PHY314 PATTERN RECOGNITION TEST
REQUESTCR R. RINGO PHYSICS
CCNSULTANT D. JACOBSCHN PRCGRAMMER C. HARRISON

TEST RUNS OF A PATTERN RECCGNITICN TECHNIQUE USING DAPENIS. TEE
PROGRAM PRODUCES A LEARNING SET OF ASSOCIATORS ANC TESTS ThE ABILITY
OF THIS SET TO DISCRIMINATE.

GUST REFERENCES CON FILE R1

2246 PHY315 REDUCTICN OF GAMMA RAY STATISTICS
REQUESTCR C. TRAIL PHYSICS
PROGRAMMER J« WENGER

COMPOSITE STATISTICS ARE CCMPUTED FROM STATISTICAL DATA ARISING
FROM THE FITTING OF GAMMA RAY SPECTRA.

360F REFERENCES ON FILE YAy

2248 CEN147
REQUESTCR T. TAMURA CHEMICAL ENGINEERING

PROGRAMMER R. FU

THIS PROGRAM CCMPUTES CHANGE IN RATE CF PARTICLE FORMATICN IN A
URANIUM DIOXIDE OXIDATICN AND REDUCTICN EXPERIMENT.

36CF REFERENCES N FILE 20
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PROGRAMMING RESEARCH AND DEVELOPMENT

Control Data 3600 System

Programming work done in connection with the Control Data 3600 digital

computer system delivered to Argonne in September of 1963 included the fol-
lowing.,

1, Acceptance Testing of Control Data 3600

The Control Data 3600 delivered to Argonne was the second such system
to be accepted by a user. Therefore it was necessary that the Argonne sys-
tem be very thoroughly checked before being accepted. CDC-written diagnostic
routines constituted the bulk of the acceptance tests used, but a large number
of the tests were prepared and programmed by Argonne. In particular, Argonne
Acceptance Tests on the 3600 included timing tests to verify standard operation
and memory times and a test of the simultaneous operation of several peripheral
devices.,

On the 3600/160-A satellited system, tests were written to check: the
core-to-core transfer and interrupt communication between the two machines;
the simultaneous operation of several peripheral devices on the 3600 and the
satellited 160-A viewed as a peripheral device of the 3600; and the peripheral
equipment reservation features, During the period preceding the delivery of
the machine, a number of machine errors were detected as a result of the accept-
ance test work. In particular, a good number of problems were uncovered in the
satellite features of the system, since the machine had never been employed in
a configuration utilizing the satellite, even in the manufacturer's testing.

2, Pre-field Test Work with CDC 3600 Software

In order to expedite the availability of 3600 programming systems to
Argonne users, considerable effort was invested in working with the SCOPE
monitor system, the COMPASS assembler, and the FORTRAN compiler before these
were released by the Control Data Corporation into a field test status.
Various modifications were also made to fit the systems to local needs. In
particular, accounting procedures were changed and tape assignment was modi-
fied to make more tapes available to the user. Some of the major modifica-
tions made dealt with the PHYLIS system (described below) to allow it to
communicate with the 3600 on an interrupt basis,

3, Peripheral Support for SCOPE

Since no peripheral processing programs for the CDC 160-A to support
the operation of SCOPE on the 3600 were available at delivery time, programs
to perform this function were written at Argonne. Effort in this direction
continues, due to changes in the peripheral equipment configuration.
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4, 3600 Library Subroutines.

At the time of delivery of the Control Data 3600, no library subrouti?es
were available. Consequently, it was necessary to write the following minimal
set of function subroutines and related codes:

FORTRAN-like formatted input-output processor
Sine-cosine

Arctangent

Arcsine

Square root

Double-precision (84-bit) square root
Cube root

Double-precision cube root
Exponential

Logarithm

Error function

Random number generator

— e e

a
b
c
a
e
£
[3
h
i
J
k
il

o~ o~

When the CDC FORTRAN library tape was delivered a few months later, it was
discovered that a number of the Argonne subroutines surpassed the standard
library subroutines in speed, accuracy, or both,

PHYLIS

Considerable work has been done to allow the PHYLIS on-line multi-
parameter analyzer data system to process data both on the ASI 2100 alone
and on the combined ASI 2100 and CDC 3600 on a real-time interrupt basis.
For a description of PHYLIS itself, see the account in COMPUTER ENGINEERING
AND COMPUTER SYSTEMS.

In order to aid the physicists in the use of this system, it was neces-
sary to augment, considerably, programming systems provided by the computer
manufacturers. Several improvements were made in the programming systems
for the ASI-2100 computer in PHYLIS. Additional input-output instructions
were added to the assembler. Peripheral processing programs were written
for the input-output devices at the local and remote stations. Provisions
have been made for transferring data from the Multi-parameter Analyzer and
for communication with the 3600 computer. An Executive system to supervise
the above operations has also been prepared.

To handle reel-time interrupts from the ASI 2100, the 3600 monitor SCOPE
was extensively altered. A signal from PHYLIS causes the Job running on the
3600 to be interrupted and all current input-output activity to be completed.
All of the magnetic core memory, all the registers, and all unanswered inter-
rupts are saved on a tape, Then a new version of SCOPE == specially modified
for the PHYLIS job == is read into the memory. The PHYLIS job requested is
loaded from the PHYLIS library tape and run., Upon normal termination, the
interrupted job and the monitor are reloaded, registers, etc., restored, and
the job resumed. In the case of abnormal termination, a definitive message
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is typed on the console typewriter, an appropriate status pattern is sent to
the ASI 2100, and the interrupted job is resumed as in normal termination.
The maximum 3600 time per interrupt has been set at two minutes, and the
minimum interval between interrupts at fifteen minutes.

All input-output between the ASI-2100 and CDC 3600 is handled, on the
3600 end, by a special driver program which was added to SCOPE and which
performs packing, unpacking, and conversion tasks on the 2100 data, so that
the user may treat the data as that received from or sent to magnetic tapes.

GUS

Progrémming research and development work done in connection with the
Argonne-built digital computer GUS (GEORGE Unified System) include the fol-
lowing.

l, Micro-mnemonics for GEORGE.

Previous successful experience with a micro-mnemonic (single-address)
language for FLIP led to the incorporation of such a feature into the pro-
gramming language for GEORGE. The necessary modifications to the assembly
system have been accomplished.

2. FORTRAN for GUS.
As a result of a study made of possible means of implementing FORTRAN
on FLIP, it was decided to investigate the possibility of modifying the
3600 FORTRAN compiler to produce GUS code. This work is currently in progress.
3. Improvements to FLAT (FLIP Algebraic Translator).

Provisions for integer arithmetic and automatic handling of subscripted
(indexed) variables have been successfully incorporated into FLAT.,

L., Subroutines and Tests.

Completed subroutines include a GUS version of the variable metric
minimization scheme and an elliptic integral routine. Test programs for the
memory, the drum, the FLIP divide order, and the GEORGE changes have been

written,

Numerical Methods

Since its formation late last year, the numerical methods group has
concentrated on the function library for the 3600. A continuing program to
test all of the function subroutines provided by the Control Data Corporation
was undertaken. Partially to correct deficiencies detected by this testing
program, subroutines have been written for the arcsin, single and double pre-
cision square root, and single and double precision cube root. All of these
routines are currently standard on the Argonne system tape, and the last four
are also distributed as standard by CDC., Routines for the gamma function, the
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incomplete gamma function and Bessel functions plus a package of statistical
testing routines (being used to evaluate various proposals for random number
generators) have been written.

Research efforts have been directed primarily towards the approximation
of functions., Two versions of Remez' second algorithm for Chebyshev approxi-
mation by rational functions are currently working on the 3600, These codes
have been used to generate the approximations for the square root, cube root,
and arcsin which are the basis of the subroutines mentioned above. In addition,
new approximations for the Complete Elliptic Integrals have been computed.

Some preliminary tests on the accuracy of the Index of precision on GUS
have been carried out., Much work lies ahead on this project, but the basic
codes necessary for the use of the 3600 to check GUS calculations have been
completed.

Logic and Languages

1., ALGOL Activity.

A, An ALGOL translator which can handle recursively defined procedures
is nearing completion,

B, CDC 3600 ALGOL has been obtained, tested, put on the systems tape,
and will be maintained.

2. Theorem Proving.

The emphasis has been placed on a consideration of the strategies of
search involved in avoiding the examination of many of the possible inferences
not germane to the theorem under consideration rather than on discovering
computer-oriented rules of inference and corresponding methods for a rapid
but exhaustive examination of the inferences resulting therein. One search
strategy together with some subsidiary strategies has been employed by a
CDC 3600 program to prove some elementary theorems in algebra.

3. List Processing and Applications

A. The 3600 IPL-Y Interpreter written at the University of Texas has
been modified for the Control Data 3600.

B, A program to play checkers and Lasker against a human opponent has
been written in IPL-¥. Its list structure organization permits easy modifica-
tion of its strategy. The program carries on an on-line dialogue with its
opponent and cooperates with a human colleague in the analysis of positions.
Experiments will soon be underway to make use of its man-machine communication
capability to improve its game-playing performance. The program is serving as
a benchmark in testing the IPL-YC System (see COMPUTER ENGINEERING AND COMPUTER
SYSTEMS) and the 3600 IPL-Y Interpreter.,
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Abstracts of Newsletters

3600 NEWSLETTER

The 3600 NEWSLETTER, published at irregular intervals, contains current

information and news of interest to users of the CDC 3600 and its related
equipment.

3600

3600

3600

3600

3600

3600

NEWSLETTER No. 4 7/19/63

CDC Applications Analyst, Ronald Petersen, assigned to Argonne for
one year, introduced.

Miscellaneous programming information, regarding 3600 I/O instructionms,
use of satellited 160-A, and the satellite adapter 3681, presented.

Two 3600 FORTRAN 63 classes to be given at Argonne, announced.
NEWSLETTER No, 5 9/16/63
Announcement of arrival of CDC 3600 system.
Information on use of FORTRAN 60 provided.

Appendix 1: FORTRAN-60 for 3600

Appendix 2: IBM 704 FORTRAN II to CDC 3600 FORTRAN 60
NEWSLETTER No. 6 11/4/63

Substitution types performed by 3600 FORTRAN library subroutine
QB8QRESID described.

NEWSLETTER No. T 11/5/63
SCOPE control card to call FORTRAN 63 described.

Other notes on use of FORTRAN 63 given.

NEWSLETTER No, 8 12/12/63
SCOPE Abnormal Termination Diagnostics listed.

SCOPE Loader Diagnostics listed.

NEWSLETTER No. 9 12/16/63
Current status of COMPASS, FORTRAN 63, and SCOPE given,

Information on SCOPE Library Routines available and their use given,

Argonne-coded subroutines for 3600 listed and their availability described.



3600 NEWSLETTER No. 10 1/3/6k
Corrections to COMPASS Reference Manual, CDC Publication 525a, listed.
FORTRAN execution time error messages listed and described.
SNAP/TRACE diagnostics listed and described.

3600 NEWSLETTER No, 11 3/10/6k4

Additions and corrections to the 3600 Reference Manual,
Publication 600 213 00 listed.

3600 NEWSLETTER No., 12 5/15/6k4
Changes in Q2QO0TXXX and POWERF Routines described.
Overlay facility availability announced.
Addition of complex arithmetic subroutines to SCOPE library announced.
Modifications in the SCOPE loader and in IOH described.,
Difficulties in use of BYPASS described.,
Possible 3600 FORTRAN Compiler errors listed.
3600 FORTRAN Execution errors listed,
3600 NEWSLETTER No, 13 5/27/6k
3600 FORTRAN parameter substitution timing described.

FORTRAN IV names added to FORTRAN 63 are listed. These names cannot
be variable names within a FORTRAN program.

Conjugate subroutine in FORTRAN 63 should be called C$NJ, not CCPNJ.
Subroutines which destroy contents of D register listed.

Suggestions on use of MACRO feature in COMPASS given.

7



78

704 NEWSLETTER
The TO4 NEWSLETTER, published at irregular intervals, contains informa=-
tion of interest to users of the IBM-704 and its related equipment. Due to
the decrease of programming activity on the 704 after the arrival of the
CDC 3600, only one 704 NEWSLETTER was published during this period.
7Ol NEWSLETTER No. 23 9/10/63

Errors still existent in FORTRAN II and its related subroutines
described.

Recent SHARE correspondence and distributions.

GEORGE BULLETIN

No GEORGE BULLETINS were published during this period.
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COMPUTER ENGINEERING AND COMPUTER SYSTEMS

Daphnis: A Digital Perceptron Simulator

Preliminary computational experiments by J. A, Gregory and G. R. Ringo
in pattern recognition by Perceptron simulation (see ANL-6T67) indicated
the need for a much, much faster computing device to conclude the experiments.
Daphnis is a special-purpose computer designed to meet this need. Operation
of Daphnis, by way of the GUS distributor, is controlled by FLIP. GEORGE
meanwhile is used to generate random numbers to be utilized in the discrimina-
tion process. Daphnis produces an operational speed gain of a factor greater
than 500, by: (1) generating Hemming weights of logical products directly;
(2) operating on multi-word data sets without program intervention; and
(3) functioning simultaneously with FLIP and GEORGE.

GUS: GEORGE Unified System

The current status of GUS, a multi-processor computer, is shown in the
accompanying figure. The past year has seen the addition of FLIP (FLoating
Indexed Point), a fast arithmetic processor; 8192 words of 80-bit magnetic
core memory; Daphnis, a (temporary) wire-programmed processor; RTC, a real-
time communications link between GUS and the Division's PACE analog computer
(to permit experiments in hybrid computing); and Omni, a buffer-controller.
The additions were made with minimum interference to GEORGE production.

Supporting software completed this past year is discussed under
PROGRAMMING RESEARCH AND DEVELOPMENT.
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IPL-YC: A Computer System Having the IPL-Y Instruction Set

IPL-Y is a list-processing language which, to the present time, has
always had to be interpreted on other computers rather than being hardware-
implemented. Now, thanks to the modular organization of the Control Data
3600, it has been possible to design a second processor, called Engine No. 2,
which together with an associated programming system converts the 3600 into
an IPL-YC system.

The advantages of such an approach to obtaining an IPL-Y system over
designing and fabricating a complete hardware computer are: (1) availability,
on the CDC-3600, of a large, fast memory; (2) availability of a fast arith-
metic unit, and a wealth of input/output equipment; (3) near-availability of
an IPL-Y simulator program for the Control Data 3600, with its excellent trac-
ing, dumping, and snapshot procedures so necessary for program debugging, and
not available in the actual IPL-YC system; and (4) economic advantage of having
to build only a fairly simple list processor in place of a complete computer.

Engine No. 2 was designed with certain basic IPL-Y "J" processes as its
instruction set, while the remaining list operations are built up as sub-
routines of these "J" processes. This second 3600 processor has direct access
to the CDC-3600 memory for its data and instructions. All of the arithmetic
and input/output processes are performed by the CDC-3600, with the list proc-
essor taking care of 'any necessary list bookkeeping. Transfer of control is
accomplished by an interrupt system.

The system, which utilizes the same printed circuit boards as the Control
Data 3600, is estimated to have a speed advantage over an IBM-TOL interpretive
system in the neighborhood of 100, while the ratio of memory cycle speeds
between the CDC-3600 and IBM-704 is less than ten.

PHYLIS: Physics On-line Information Station

PHYLIS is an on-line data processing system designed to guide the conduct
of experiments in low-energy physics on both a 4.5 MEV Van de Graaff and a
12 MEV tandem Van de Graaff generator. It was designed and built in coopera-
tion with Argonne's Physics Division, PHYLIS utilizes an Advanced Scientific
Instruments 2100 computer with direct communication links to 1) the Control
Data 3600, 2) a Nuclear Data Multi-Channel Analyzer connected to the tandem
Van de Graaff, and (3) a remote station at the site of the other Van de Graaff.
The link to the analyzer enables the 2100 to read from the analog-to-digital
converters or to initiate data transfers between the 2100 core and the analyzer
memory, while the 3600 link permits PHYLIS users direct access to a much higher
level of computing power. Various peripheral equipments are connected at the
2100, at the analyzer, and at the remote station. This arrangement is depicted
in the PHYLIS diagram.

Systems programming for PHYLIS is outlined in the PROGRAMMING RESEARCH
AND DEVELOPMENT section, .
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RTC (Real-time Communicator): Link for a Hybrid Computer System

The Real-time Communicator is a link between GUS and the Applied Mathe-
matics analog computing equipment, and adds hybrid computing capacity to the
Division's repertoire., Consisting essentially of (1) a digital control unit,
and (2) an analog control unit with accompanying data converters, the RTC

uses integrated circuitry and conventional circuit modules (required at the
interface).

The link will permit digital program control of the analog system and
digital simulation of a dynamic variable, add the capability of precise
numerical integration to the analog system, and aid in the study of dynamic
systems where both discrete and continuous data are involved.
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Techniques and Associated Computer Use, CERN, Geneva, Switzerland,

March 4, 196k,

*¥Biological and Medical Research Division



July 18, 1963

August 1, 1963

August 7, 1963

August 8, 1963

August 22, 1963

September 12, 1963

September 16, 1963

October 10, 1963

October 17, 1963

October 17, 1963

October 17, 1963

October 17, 1963
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SEMINARS, SYMPOSIA, AND LECTURES

Applied Mathematics Division Seminars

A Syntax-Structured Compiler for ALGOL-60,
Professor Herbert Kanner, Institute for Computer
Research, The University of Chicago, Chicago, Illinois.

Asymptotic Solution for Compound Decision Problems, Dre.
John Van Ryzin, Applied Mathematics Division, Argonne
National Laboratory.

The Bell Laboratory 7090 Compiler for the Composition
in Generation of Music, Dr., Arthur Roberts, High Energy
Physics Division, Argonne National Laboratory.

Syntax-Directed Compilers, Dr. Stephen Warshall,
Computer Associates, Woburn, Massachusetts.

A Machine-Oriented Logic, Professor John Alan Robinson,
Rice University and Argonne National Laboratory.

Non-Linear Hyperbolic Equations in the Large,
Professor Irving E. Segal, Department of Mathematics,
Massachusetts Institute of Technology, Cambridge,
Massachusetts.

A Programming Language, Professor L. H. Thomas,
Thomas Watson Laboratory, Columbia University,
New York, New York.

States of the Clifford Algebra, Professor W. F. Steinspring,
Department of Mathematics, University of Chicago,
Chicago, Illinois.

A Working Seminar on Matrix Codes and Discussion of
Computing Techniques, Professor George E. Forsythe,
Computation Center, Stanford University, Stanford,
California.

A Working Seminar on Matrix Codes and Discussion of :
Computing Technigues, Professor Gene H. Golub, Computation
Center, Stanford University, Stanford, California.

A Working Seminar on Matrix Codes and Discussion of
Computing Techniques, Professor Richard S. Varga,
Case Institute of Technology, Cleveland, Ohios

Relative Self-Adjoint Operations in Hilbert Space,
Professor Magnus R. Hestenes, Department of Matpematlcs,
University of California, Los Angeles, California.
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October 2L, 1963

October 29, 1963

November 7, 1963

November 21, 1963

December 5, 1963

December 12, 1963

January 23, 196k

January 23, 1964

January 30, 1964

February 6, 1964

February 13, 1964

February 20, 1964

Nanosecond Circuits for High Energy Physics Experiments,

Mr. Stanley Rudnick, Electronics Division, Argonne
National Laboratory.

On Some Recent Developments in the Theory and Applica-
Tions of Continued Fractions, Professor Peter Wynn,
Mathematisch Centrum, Amsterdam, Netherlands.

The Application of Relaxation Methods to the Solution
of Engineering Problems, Dr. Clyde Hyde, Chairman,
Department of Electrical Engineering, University of
Nebraska, Lincoln, Nebraska.

Computer Based Automatic Teaching Systems,
Professor Peter G. Braunfeld, Coordinated Science
Laboratory, University of Illinois, Urbana, Illinois.

Critical Problems in Transport Theory, Dr. George Mitsis,
Applied Mathematics Division, Argonne National Laboratory.

Positive Real Resolvents and Linear Passive Hilbert

Systems (the Continuation Problem Associated with

Virtual States, Resonances and Complex Eigenvalues,

Professor C. L. Dolph, University of Michigan,
Ann Arbor, Michigan.

Proving Algorithms Equivalent, Professor John McCarthy,

Computation Center, Stanford University, Stanford,
California,

Applications of Magnetic Thin Films for Use in Digital

Computers, Professor Arthur V. Pohm, Department of
Electrical Engineering, Iowa State University, Ames, Iowa.

Problem-Solving with the Solomon Computer, Dr. D. Slotnick

Westinghouse Electric Corp., Baltimore, Maryland.

Diffraction by a Dielectric Wedge, Professor James Radlow,
Department of Mathematics, Purdue University, Lafayette,
Indiana.

The Origin of Some Non-Linear Problems in Differential
and Integrodifferential Equations, Professor John A.Nohel,

Department of Mathematics, University of Wisconsin,
Madison, Wisconsin,

A New Numerical Solution for a Form of the Neumann

Problem, with Applications to Electrocardiography,

Dr. J. C. Swihart, Thomas J. Watson Research Center,
IBM Corp., Yorktown Heights, New York.

»



February 27, 196k Oscillations and Stability of Rotating Liquid Masses,

Profes§or N9rman Lebovitz, Department of Mathematics,
The University of Chicago, Chicago, Illinois.,

March 19, 1964 Uniform Asymptotic Estimates for Wave Packets in
tPe Quantum Theory of Scattering, Professor Calvin H.
W?lcox, Department of Mathematics, University of
Wisconsin, Madison, Wisconsin.

April 16, 1964 IBM System/360, Mr. Robert Struzenberg, Data Processing
Representative, IBM Corporation.

May T, 196k Algebraic Computation of Feynman Graphs Using a
Digital Computer, Professor A, C. Hearn, Department of
Physics, Stanford University, Stanford, California.

May 1L, 1964 The CDC-6600 Computer, Mr. Ray Allard, Control Data
Corp., Minneapolis, Minnesota.

May 28, 1964 Multiprogramming and the G.E. 635, Dr. John Weil,
Computer Department, General Electric Company,
Phoenix, Arizona.

June b4, 1964 A Simplification of the Method of Singular Eigenfunctions
in Transport Theory, Professor Ivan Kuscer, Department of
Nuclear Engineering, University of Michigan, Ann Arbor,
Michigan.

June 5, 1964 Characteristic Roots of Sums of Matrices, Dr. Olga
Taussky Todd, Department of Mathematics, California
Institute of Technology, Pasadena, California.

June 22-26, 1964 Lectures on ALGOL, Professor Albert Grau, Northwestern
University, Evanston, Illinois.

June 25, 196k Constructional Solution of Functional and Differential
Equations, Professor W. V. Petryshyn, Department of
Mathematics, The University of Chicago, Chicago, Illinois.

Seminar on the QR-algorithm, and Application of
Lyapunov_Theory to Polynomials, October 17, 1963

Several of the leading workers in the area of matrix calculations met at
Argonne to discuss the QR algorithm for finding eigenvalge§ of general real
matrices, and application of the classical Lyapuéov stability theory to solu-
tion of polynomial equations. Non-Argonne contrlbute?s were G. E, Forsythe,
M, R, Hestenes, R. S. Varga, Virginia Klema, and Fawzi Imad. Argonne was

represented by W. Givens, Burton Garbow, and G. J. Duffy.
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November L4, 1963

December 20, 1963

February 7, 1964

May T, 196k

June 12, 1964

June 25, 1964

May 8, 1964

May 15, 1964

June 12, 1964

October 15, 1963

November 12, 1963

December 3, 1963
February 18, 1964

March 17, 196k

Special Interest Seminars

Organization of the Atlas Computer, Dr, Frank Sumner,

University of Manchester, Manchester, England, and
The University of Chicago.

Logical Organization for Computing Design, Dr. Frank
Sumner, University of Manchester, Manchester, England,
and The University of Chicago.

A Heuristic Computer Program for Recognition of

Grammatical String, Mr. M. Ralph London, Computing
Center, Carnegie Institute of Technology, Pittsburgh,
Pennsylvania,

A Method of Solving Linear Equations, Professor Shmuel

Kaniel of the Department of Mathematics and the College,
The University of Chicago, Chicago, Illinois.

Engine No. 2, Mr. Donald Hodges, Applied Mathematics
Division, Argonne National Laboratory.

Strategy Algorithms in the Game of Checkers,
Mr. Leo Levitt, Atomics International, Canoga Park,
California

Special Interest Engineering Seminars

Organization of a Multi-Processor, R. A. Aschenbrenner.

Fingerprint Identification and Classification,
C. B. Shelman.

Introduction to Engine No.2, D. Hodges.

West Suburban College Seminar

Calculation of the Square Root on a Computer, by W. J. Cody.

Disorientation, or the Case of the Confused Bean,

by Joseph Cook.
CHLOE, by Richard Royston.

Theorem Proving and the Computer, by L. T. Wos.

Solving a Differential Equation Numerically, by
Richard King.




Symposium Presentations

Research in the Applied Mathematics Division of Argonne National Laboratory,

by E. H. Bareiss, at IBM Product Development Laborat Endi
t N York
December 11, 1963. OXys Bndit s e e

An yn—Perturbation Theory, by J. M. Cook, at Physics Colloquium, Argonne
National Laboratory, December 27, 1963,

ATRWICK, a CDC-3600 Spark Chamber Data Processing System, by R. K. Clark,

at High Energy Physics Division Research Seminar, Argonne National Laboratory,
February 24, 196k,

Kinematic Fitting, by R. J. Royston, at High Energy Physics Division Research
Seminars, Argonne National Laboratory, March 10 and 24, 1964,

Automation of High Energy Physics Experiments: A Report on the CERN
Conference on Film-less Spark Chambers and Associated Computer Use at Geneva
(March 3-6, 1964), by R. K. Clark, at High Energy Physics Division Colloguium,
Argonne National Laboratory, March 25, 196k,

Lyapunov, Hessenberg and Companion, by Wallace Givens, at Symposium on Matrix
Computations, Gatlinburg, Tennessee, April 1k, 196kL.

Biological Behavior in Compensated Fields: Beginning Studies, by
S. A, Gordon* and J. M. Cook, at Biological and Medical Research Division
Colloguium, Argonne National Laboratory, June k4, 196L.

Numerical Integration on Compact Groups, by J. M. Cook, at Colloquium,
Mathematics Research Center, Madison, Wisconsin, June 23, 196k,

University Lectures

An Evaluation of Integrated Circuits in Systems, by Forrest Salter, University
of Illinois, Urbana, Illinois, October Eil, 165

The Computer's Role in Experimental Sciences, by W. F. Miller, The University
of Chicago, October 21-22, 1963.

Introduction to Transport Theory, by E. H. Bareiss, Concordia College,

Moorhead, Minnesota, December 16, 1963.

Argonne National Qgggggzgzl_ﬁpd Its Applied Mathematics Division, by
E. H. Bareiss, Concordia College, Moorhead, Minnesota, December 16, 1963.

jal Equation, by E. H. Bareiss, Concordia College,

to Solve a Polynom
How to So 1963.

Moorhead, Minnesota, December 1T,

*Biological and Medical Research Division.
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Decomposition of a Linear Transport Operator, by E. H. Bareiss, Harvard

University, Cambridge, Massachusetts, March L, 196L.

Argonne Data Analysis Systems, PHYLIS and CHLOE, by W. F. Miller, Stanford
University, Stanford, California, March 6, 196k.

Argonne High-Speed Data Analysis Systems: Talk I - The PHYLIS System for

Real-time Data Analysis; Talk II - The CHLOE System and Its Film Scanning

Programs, by W. F. Miller, University of Texas, Austin, Texas, April, 196k,

Introduction to Transport Theory, by E. H. Bareiss, Trenton State College,
Trenton, New Jersey, April 10, 196L.

Research in the Applied Mathematics Division of Argonne National Laboratory,

by E. H, Bareiss, Trenton State College, Trenton, New Jersey, April 10, 196k,

The Geneology of GUS, by W. J. Cody, Elmhurst College, Elmhurst, Illinois,
April 27, 196k,

Functional Analysis and Quantum Mechanical Scattering Theory, by J. M. Cook
Purdue University, Lafayette, Indiana, April 28, 196k.
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COMPUTER SERVICES COUNCIL

The Computer Services Council was established to advise the Applied
Mathematics Division of the Laboratory's mathematical and computing needs

and to help disseminate information on the Division's activity to other
parts of the Laboratory,

Current status of Control Data 3600 programming systems and the
projected disk file opened the meeting of January 31, 196L. Engineering
checkout of Argonne's GUS system was also discussed. Reference was made

to the related DAPHNIS pattern extractor and the Real-time Communicator
link with the PACE analog computer,

Tentative plans for arrival and acceptance testing of the Control
Data 3600 were outlined.
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COMPUTING FACILITIES

The computing equipment described below is currently available in the
Applied Mathematics Division for carrying out computations, Numerous
peripheral devices, such as keypunches and paper tape reproducers, are also

available,

Scheduling and operation are handled by the Division's Opera-

tions Section,

1)

A Control Data Corporation 3600 system including:

a compute module with real-time clock,

a 65,536-word magnetic core memory,

4 printers (1,000 lines/minute),

2 card readers (1,200 cards/minute),

20 magnetic tape units,

2 auxiliary Control Data 160-A computers, one of which as a
satellite shares the compute module with the 3600; it
also shares the line printers with the other 160-A; the
other 160-A controls four tape units and a card reader
and punch}

card punches (100 cards/minute),

input/output typewriters,

data display unit with camera plus console unit for viewing,

paper tape readers (on the 160-A computers),

microwave transmission unit and digital data terminal linking
to the High Energy Physics Building,

an incremental plotter on-line with the non-satellited 160-A, and

a real-time channel for access from other systems such as PHYLIS.

Lo W

A Control Data 160-A system (located in the Reactor Physics and
Engineering Building) including:

a central computer,

an 8192-word magnetic core memory,

a printer (1,000 lines/min),

card reader (250 cards/min),

card punch (100 cards/min),

paper tape reader (350 frames/sec),
paper tape punch (110 frames/sec),
typevwriter, and

magnetic tape units,

NP P PP

A Control Data 160-A system (located in the High Energy Physics
Building) including:

the same configuration as that in item 2) above, plus a microwave
transmission unit and digital data terminal linking the system
to the Mathematics and Computer Facility.



L)

6)

9)

An IBM-T04 computer including:

a central processing unit,

a 32,768-word magnetic core memory
an 8,192-word magnetic drum memory,
a card reader (250 cards/min)
a card punch (100 cards/min),
a printer (150 lines/min), and
9 magnetic tape units,

’

An IBM-140l system consisting of:

a processing unit with a 4,000-character magnetic core memory ,
a card reader and punch (800 cards/min)
a printer (600 lines/min),

2 magnetic tape units, and

the following features:

multiply-divide read-punch release

print storage additional print control and
column binary print storage
high-low-equal compare 10 sense switches

advanced programming space suppress

buffered paper tape input

The Argonne-built GUS system, described above in COMPUTER
ENGINEERING AND COMPUTER SYSTEMS.

A PACE analog computer, consisting of two computing consoles
(which can be coupled), each complete with:

28 integrating amplifiers,

28 summing amplifiers,

10 servo-mechanisms,

5 electronic multipliers,

5 diode function generators, and
80 scale-factor potentiometers.

CHLOE, an automatic data-processing system for analyzing spark-
chamber and other photographs, including:

a fiber optics cathode-ray-tube scanner, and

an Advanced Scientific Instruments 210 digital computer with
paper tape reader and punch, one magnetic tape, and a
typewriter for input/output.

A California Computer Products incremental plotter.
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