
















































































































































































































































































































































































































































































































































































































































308 

IBM 709.0 P:ROGRAM LIBRARY ABSTRACT .............. , ........................................................... . 
7090 12!lItMOLD AVAILABLE PRIOR TO JANUARY 1962 

Ie HOD LOADER 
EDITS AN 11,5 SOS PUNCH SQUOlE TAPE AND A MOD PACKAGE OF 
CONTROL CARDS AND MODIFICATIONS TO PRODUCE AN A3.S0S PROGRAM 
INPUT TAPE.. ELIMINATES PUNCHING SQUOlE DECKS AND CARD TO 
TAP[ OPERATIONS IN P.ROOUCING AN A3 SOS PROGRAM INPUT TAPE .. 

7090 1212MFAOVC AVAILABLE PRIOR TO JANUARY 1962 

ANALYSIS OF VARIANCE OR COVARIANCE 
COMPUTATIONS FOR ORTHOGONAL OR NON-ORTHOGONAL DATA 'AND FOR 
ANY STATISTiCAL OESI.GN .. 

7090 12 t7NUTRAK AVAILABLE PRIOR TO JANUARY 1962 

ERROR DETECTION SUBROUTINE 
THIS ROUTINE Will TRACE BACK THROUGH THE SEQUENCE 
OF SUBROUT INE CALLS AND OUTPUT SElECTED ARGUMENTS 
MAKING USE OF TJ-lE STANDARD ERROR FEATURE IN FORTRAN 
AND FAP .. 

7090 12 rBNUSNUP AVAILABLE PRIOR TO JANUARY 1962 

7090 INPUT lOUT PUT PACKAGE 
TO PReVIOE THE FAP CODER WITH A MEANS OF UTILIZING 
FORTRAN I.NPUT/OUTPUT ROUTINES IN A FAP PROGRAM TO 
PERFORM THE FOLLOWING FUNCTIONS ..... 
READ INPUT TAPE, WRITE OUTPUT TAPE, READ CARDS, 
PUNCH CAROSt-PRINT,READ BLNARY TAPE, WRITE BINARY 
TAPE, BACKSPACE TAPE, WRITE AN END OF FILE, 
ReWIND TAPE .. 

7090 12ZBNOE I AVAILABLE PRIOR TO JANUARY 1962 

EXPONENTI AL INTEGRAL. 
FORTRAN PROGRAM COMPUTES EXPONENTIAL INTEGRAL TO wITHIN 
ERROR, FLGEI. DEFINED BEFORE EACH USE. IF UNSUCCESSFUL 
IN ACHIEVING SPECIFIED ERROR, A PRINT OUT OCCURS SHOW­
ING SIZE OF LAST TERM OF SERIES APPROXIMATION. 

IBM 7090 PROGRAM LIBRARY ABSTRACT ....................................................................... 
7090 12291QCSOS AVAILABLE PRIOR TO JANUARY 1962 

SCS PROGRAM LOADER .. CAllS IN A SELECTED SOS PROGRAM 
FROM A MASTER SQUOZE TAPE, MODIFIES PROGRAM VIA &&90 95 459 
/IF DESIREDI AND TRANSFERS THE SELECTED PROGRAM TO SYSPrT/A31 
• ALTER CARDS MAY BI3 INCLUDED ON MASTER TAPE. ANY ALTERS IN 
CARD READER WIll BE INSERTED �l�I�~�M�E�D�I�A�T�E�L�Y� PRIOR TO ENDMOD .. 
SENSE Swl.TCH 6 IS USED TO OBLITERATE GO CARD FOllOWING SQUOZE 
IF OR PUNCH SQUOIE ONLY/. LOAD TAPE IS SIMULATED AT END OF 
THIS lOADER PROGRAM.. �E�1�T�~�E�R� A GO OR PS CARD FOLLOWING JOB 
CARD IN READER DETERMINES ACTION. 

1090 1230EOGAS4 AVAILABL,E PRIOR TO JANUARY 1962 

4-PDINT GAUSSIAN INTEGRATION SUBROUTINE 
A FORTRAN FUNCTION TYPE SUBROUTINE USED AS GAS4/FCN,A.SI 
TO EVALUATE A 4-POINT GAUSS-LEGENDRE APPROXIMATION TO THE 
INTEGRAL FROM A TO B OF FCN, WHICH IS A FORTRAN FUNCTION­
TYPE SUBROUTINE. 

7090 1235RIWICO AVAILABLE PRIOR TO JANUARY 1962 

DIFFERENTIAfICN OR INTERPOLATION 
THE FORMULA FOR NUMERICAL INTERPOLATION OR 
OIFfERENTIATION OF A GENERAL TABLE CAN BE REPRESENTED AS THE 
SUM OF fERMS CONSISTING OF A COEFFICIENT 
�r�l�~�E�S� A TABLE ENTRY .. THIS SUBROUTINE PRODUCES THE COEFFI­
C IENTS FOR AN N POINT FORMULA FOR INTERPOLATION OR FOR ANY 
DEGREE DIFFERENTIATION, INDEPENDENT OF THE TABLE OR TABLES 
OF ORDINATES WITH WHICH IT MAY BE USED. ON ENTRY TO THE 
SUflROUTlNE, All THAT IS NEEDED IS THE TABLE OF ABSCISSAE 
AND THE POINT OF EVALUATION .. 247 CELLS OF PROG. AND CONSTANTS 

7090 1236IBCURV AVAILABLE PRIOR TO JANUARY 1962 

PROGRAM CURVES • 
THIS PROGRAM GIVES COORDINATES OF POINTS ON A CURVE 
DEFINED BY AN EQUATION OF THE FORM F/X,YtIK/-O WHERE 
ZK ARE THE PARAMETERS ENTERING THE FUNCTION,/K-l,2,3,4/ .. 
OUTPUt IS IN LIST FORM AS WEll AS SUITABLE FOR PlOTlING .. 

IBM 7090 PROGRAM LIBRARY ABSTRACT ......... ' ............................................... �~�~� ......... . 
7090 12380RTOSS AVAILABLE PRIOR TO JANt(ARY 1962 

TRANSIENT' OR STEADY STATE TEMPERATURES 
A 3-DIMENSIONAL HEAT TRANS FEll CODE. WILL FINO TIME 'DEPENDENT 
TEMPERATURE DISTRIBUTION IN NONHOMOGENEOUS IRREGULAR BODIES .. 
TREATS SURFACE-TO-SURf::ACE ANO SURFACE-TO-BOUNDARY RADIATION. 

1090 1239BEPIP AVAILABLE PRIOR TO JANUARY 1962 

BELL LABS PERMUTAT ION INDEX PROGRAM 
ARODUCES FROM INPUT BIBLIOGRAPHIC DATA A FOUR-PART 
DOCUMENT INDEX.. THE PRINCIPAL PART IS A PERMUTED 
TITLE INDEX WITH A I20-CHARACTER LINE. ALSO OUTPUT 
ON THE SAME TAPE AS THE PERMUTED INDEX IS A COMPLETE 
BIBLIOGRAPHV OF THE INPUT DATA. THE OTHER TWO 
INDEXES ARE OUTPUT AS A MIXED CARD FILE OF III AUTHORS 
AND 121 PROJECT NUMBERS.. EXCEPT FOR THE BE SYS INPUT, 
OUTPUT AND TAPE CONTROL ROUTINES, THIS IS AN 
1 NDEPENOENT PROGRAM. 

7090 1240ERBROl 

CRYSTAllOGR4PSIC PROGRAM 
THIS USES THE DIAGONAL 

A'IULABlE PRIOR TO JANUARY 1962 

TER"'S OF THE REGRESSION MATRIX ONLY .. IT IS 
BASED ON NUXR5, WHICH IS USEO O!i THE 704 .. 
THE PROGRAM AllOWS SPACE FOR ABOUT 100 ATOMS 
1N �T�H�~� ASOMMETRIC UNIT AND AN UNLIMITED NUMBER 
OF REFLECTIONS. IT IS SUITABLE fOR USE WITH 
ANY OF THE 230 SPACEGROUPS, AND HANKlES X-RAV 
AS WElL AS NEUTRON DIFFRACTION DATA. 
n IS INTENDED FOR USE WITE. HE 113 FORTRAN MONITOR. 

7090 124IM.6,DSMl AVAILABLE PRIOR TO JANUARY 1962 

MADSMI CURVE SMOOTHING ROUTINE 
THIS POINT SMOOTHING ROUTINE USES A METHOD OF 
AVERAGING THREE PARABOLAS. FOR EACH SMOOTHED POINT, 
THE NINE CLOSEST GIVEN POINTS ARE OBTAINED. EACH 
PARABOLA THEN IS CONSTRUCTED THROUGH THREE OF THESE 
POINTS. 

IBM 7090 PROGRAM LIBRARY ABSTRACT 

1090 124251 PYFT AVAILAI3LE PIUOR TO JANUARY 1962 

POL YNCMIAL FIT 
A LEAST SCUARES FIT OF A POLYNOMIAL ECUATION, Y-P/X/, 
OF DEGRee LESS THAN OR EQUAL TO 15 TO A GIVEN SET OF DATA 
POINTS IX I, Y II FOR BOTH THE EQUAL A!\ID UNEQUAL WEIGHT CASES 

7090 1243SLLSQR AVAILABLE PRIOR TO JANUARY 1962 

lFAsr SQUARES 
LFAST SQUARES SOLUTION TO NORM.aI. EQUATIONS WITH NUMBER OF 

7090 1248MDSCD AVAILABLE PRIOR TO JANUARY 1962 

SMOOTHED ORDINATE AND DERIVATIV[ 
HIE �S�~�O�O�T�H�E�D� VALUES OF THE OEPENDENT VARIABLE. 
THE FIRST DERIVATIVE, OR IWTH ARE COMPUTED AT 
ECUAL INTERVALS OF THE INDEPENDENT VARIABLE FROM 
LEAST SQUA!l:ES PARABOLAS FITTED TO SUCCESSIVE 
LEAST SQUARES PARABOLAS FITTED TO SUCCESSIVE 



AETRA 

(l) Code Originated by: 
Atomics International 
Division of North American Aviation, Inc. 

(2) Computer: (Language) 
709OlfORT~ 

(3) Description of Code: (Indicated status, if known) 

(090 Nuclear Code 

To adjust cross-section data based on data from a critical experiment 
involving fission foils and oscillator measurements. [n use, 
available. 

(4) References: 
~ Nuclear Codes" 

7090 Nuclear Code 

(I) Code Originated by: 
Atomi.cs International 

(2) Computer: 
7090 (FORTRAN) 

(3) Description of Code: 
The basic purpose of this code is to compare the costs of various 
fuel cycles. AIMFIRE uses non-spatial two-group theory to 
lHcdict kef! as a function of burnup. Options are available by 
which changes in certain heterogeneous effects with burnup can 
be taken into account. The code contains a library of fast and 
thermal microscopic cross-sections, decay constants, and 
fission yield~ for 40 isotopes. The present version is designed 
to investigate uranium fuel systems. 

(5) Approximate Performance: 
About 2 seconds per cycle. each cycle divided into three parts. 

(6) References: 
~laine, "AIMFIRE, A Fuel Economics Code", NAA­

SR-6706 (l96I). 

(7) Material Available: 
1. NAA-5R-6706. 
2. FORTRAN source deck. 

Note: The information given above was abstracted from NAA-SR-
6706. 

AIM-b 7090 Nuclear Code 

(I) Code Originated by: 
Atomic s Internationa 1 

(2) Computer: 
7090 (FORTRAN, F AP) 

(3) Description of Code: 
AIM-6 is a one-dimensional diffusion theory code with options 
similar to those of FOG, except for the buckling iteration program. 
A Ebrary of microscopic cross section data is utilized to form the 
macroscopic cross sections. In addition to the searches available 
to FOG, a concentration search on one or two elements is 
permitted. An extensive data edit is available. 

(4) Restrictions or Limitations: 
There must be no more than 101 spaces nor more than 18 energy 
groups. Only downscattering is permitted, but can be from a given 
group to any lower group. 

(5) Approximate Performance: 
For a 16 group, 101 mesh point problem, 3 minutes would be a 
typical time for a single problem, although times may be as low 
as 30 seconds. 

[6) Reference: 
~Flatt, D. C. Baller, "The AIM-6 Code", NAA Program 

Description. January. 1961. 

(7) Material Available: 
I. NAA Program Description. 
Z. FORTRAN-FAP source deck. 

B - 7090 Nuclear 

7090 Nuclear Code 

(I) Code Originated by: 
Atomics International 

(2) Computer: 
7090 (FORTRAN) 

(3) Description of Code: 
The AIREK code is designed to solve the reactor kinetics 
equations with respect to time. The mathematical method used 
is that developed by E. R. Cohen ("Some Topics in Reactor 
Ki.netics" - Sec. Geneva Conf., p. 629. 1958). 

(4) Restrictions or Limitations: 
THe maximum number of differential equations that can be solved 
simultaneously is 50. Within this limitation, there may be i 
delayed neutron groups, 0 < i:S: 25, and n other linear feedback 
equations,0'5n':549-i. 

(6) References: 
~artz, "Generalized Reactor Kinetics Code AIREK-II", 

NAA-SR-MEMO 4980 (1959). 

(7) Material Available: 
1. NAA-SR-MEMO 4980 and Addendum. 
2. FORTRAN source deck. 

Note: The i.nformation given above was abstracted from NAA-SR­
MEMO 4980. 

CLOUD 7090 Nuclear Code 

(1) Code Originated by: 
Atomics International 

(2) Computer: 
7090 (FORTRAN) 

(3) Description of Code: 
The CLOUD code calculates the external gamma-ray dose rate and 
total integrated dose resulting from the continuous release of 
radioactive materials to the atmosphere. Meteorological parameters 
such as wind velocity. lateral and vertical diffusion parameters, 
Btability parameters and the presence of physical boundaries such 
as a ground surface and a temperature inversion layer, are 
considered. Decay of the source material is described either by 
the use of a simple parent-daughter decay scheme or by a Way­
Wigner type relationship. 

(4) Restrictions or Limitations: 
A 32K memory is required. 

(6) Reference: 
~Duncan, "CLOUD, An IBM 709 Program for Computing 

Gamma-Ray Dose Rate from a Radioactive Cloud", 
NAA-SR-MEMO 4822, 1959. 

(7) Material Available: 

1. 

2. 

3. 

I. NAA-SR-MEMO 4822. 
2. FORTRAN source deck. 

7090 Nuclear Code 

Nuclear Code 

Name of Code: EQUIPOISE - 3: A Two-Dimensional, Two-Group, 
Neutron Diffusion Code for the IBM 7090 Computer. 

Cornpute.r: IBM 7090 

ABSTRACT: 

Equipoise - 3 is an IBM-7090 FORTRAN programmed code for the 
solution of two-group, tWO-dimensional, neutron diffusion equations. 
A maximum of 2100 mesh points may be used, and the code will solve 
problems in either rectangular or cylindrical geometry. Logarithmic 
derivative boundary conditions are allowed, and removal of neutrons 
from both groups is permitted. 
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FOG 7090 Nuclear Code 

(I) Code Originated by: 
Atomics International 

(2) Computer: 
7090 (FORTRAN) 

(3) D~scription of Code: 
The FOG codes arc one-dimensional neutron diffusion theory 
codes. The difference equations used are designed in conserve 
neutrO:1S i,< cyli:r.drical and spherical geometry. The principal 
options available include calculation of the adjoint flux, five 
different criticality searches, and choice of one of nine possible 
sets of boundary conditions (including energy-dependent extra­
polation lengths). In addition, an automatic calculation of 
extrapolation parameters is permitted, and there is available a 
buckling iteration program for a fully-reflected, right circular 
cylinder. 

(4) Restrictions or Limitations: 
Only macroscopic input data is permitted. From one to four 
energy groups are permitted, and up to 239 mesh points and 40 
regions. Scattering is permitted only to the next lower group. 

(5) Approximate Performance: 
Varies widely, but execution time Illay generally be expected 
to be less than 30 seconds. 

(6) Reference: 
~Flatt, "The FOG One-Dimensional Diffusion Equation 

Codes", NAA-SR-6104. 1961. 

(7) Material Available: 
1. NAA-SR-6104. 
2. FORTRAN source deck. 

7090 Nuclear Code 

(1) Code Origil'.ated by: 
Atomics International 

(2) Computer: 
7090 (FORTRAN) 

(3) Description of Code: 
The FORM, or FORTRAN-MUFT, code is a fourier transform 
slowing-down code quite similar to the MUFT-4 code, but con­
tair.~ng some additional options, inc luding the option of changing 
cross sections in the 54 group library at execution time. Library 
editing routines are included as auxilary codes. 

(4) Restrictions: 
A 32K memory and 2 tape units are required. 

(5) Approximate Performance: 
About 5-6 seconds. 

(6) References: 
~icGoff, "FORM, A Four~er Transform Fast Spectrum 

Code for the IBM-709", NAA-SR-MEMO 5766 (1960). 

(7) Material Available: 
1. NAA-SR-MEMO 5766. 
2. FORTRAN source deck. 

~: The information given above was abstracted from NAA-SR­
MEMO 5766. 

FOR TRAl.~ SNG 7090 Nuclear Code 

(I) Code Originated by: 
Atomics inter-national 

(2) Computer: 
7090 (FORTRAN) 

(3) Description of Code: 
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This code is a revision of an earlier code written by Argonne 
National Laboratory (Ref. 4S0/AMDI07 by J. E. Denes). The 
pr~!1cipal chang~s that'were made were to eliminate use of drums 
and anyon-line printing, as well as to increase the size of the 
dilnension statements. In addition to the regular flux cal­
culations in plane. spherical, and cyEndrical geometry, various 
criticality searches are permitted. 

(Continued on next column) 

(4) Rest::'ictions or Limitations: 
A 32K memory is required. Up to 100 space intervals and 20 
energy groups may be used. 

(6) References: 
~;;lson, "The Sn Method and the SNG and SNK Codes", 

LA T-I-159, 1958. 
2. B. J. Lemke, "FORTRAN SNG Code". NAA Program 

Description, 1959. 

(7) Material k/ailable: 
1. NAA Program Description. 
2. FORTRAN source deck. 

7090 Nuclear Code 

(I) Code Originated by: 
Atolnics International 

(2) Computer: 
7090 (FORTRAN) 

(3) Description of Code: 
The FUGUE code computer steady-state wall and bulk fluid 
temperature, void fraction, and local pressure in liquid-cOOled 
closed channels in which the heating rate is specified. The 
required relationships are expressed in general. non-
dimensional form and combined in an internally consistent manner 
to allow predictions for a variety of coolants and specified 
operating conditions. 

(5) Approximate Performance: 
A maximal problem requires about I minute on the 7090. 

(6) References: 
~ichardson, "FUGUE", NAA Program Description, 

1960. 
2. R. C. Noyes, F. Bergonzoli, J. E. Gingrich, "FUGUE, A 

Non-Dimensional Method for Digital Computer Calculation of 
Steady State Temperature, Pressure, and Void Fraction in 
Fipe Flow With or Without Boiling", NAA-SR-5958, 1961. 

(7) Material Available: 
1. NAA Program Description. 
2. FORTRAN source deck. 

GAM-J 

(I) Code Originated by: 
General Dynamics Corporation 
Generol Atomic Division 

(2) Computer: (language) 
70901FORT~ 

(3) Description of Code: (Indication of status, if known) 
CalcUlates j-ew- and multi-group cross-sections using the PI 
equotions. A full scattering matrix is included for both Po 
and PI scattering terms. Resonance absorption is treated by 
the methods developed by L. W. Nordheim. 

(4) References: 

7090 Nuclear Code 

G. D. Joonou, J. S. Dudek, "GAM-I: A Constont PI Multigroup Code 
for the Calculotion of Fast Neutron Spectro and Multigroup Constants", 
GA-1850, 1961. 

GRACE-I 7090 Nuclear Code 

(I) Code Originated by: 
Atomics International 

(2) Computer: 
7090 (FORTRAN) 

(3) Description of Code: 
GRACE-I is a multigroup, multiregion. gamma-ray attenuation 
code designed primarily for computing gamma-ray heating and 
gamma-ray dose rates in multiregion finite or setni-infinite slab 
shields. A different buildup factor may be specified for each 
source region considered. 

(4) Restrictions or Limitations: 
If a 704 is used, at least an 8K tnemory is required. As many as 
30 regions, 10 mesh points per region, 20 gamma-ray energy 
groups. 10 shield materials, and 5 material buildup factors may 
be ir.cluded in a sbgle calculation. 

(Continued on next page) 



(5) Approximate Performance: 
A sample problcm involving I source region, 9 mcsh pOints and 1 
energy group required. 65 minutes on the 709. 

(6) Reference: 
~Dullcan, A. B. Speir, "GRACE 1, An IBM 704-709 

Program Designed for Computing Gamma-Ray Attenuation and 
Heating in Reactor Shields", NAA-SR-3719, 1959. 

(7) Material Available: 
1. NAA-SR-3719 (A listing of the FORTRAN source program is 

b this document). 
2. FORTRAN source dcck. 

7090 Nuclear Code 

(1) Code Originated by: 
Atomks international 

(2) Computer: 
7090 (FOR TRAN) 

(3) Descr:nl;'[):-;. of Code: 
GRACE-TI :'0:; ... mult:zroup, multircgion, gamma-ray attenuation 
code which comp\~tc5 the total dose rate or heat generation rate 
tram c;lr . ..'r a spr.er:'cal or a cylindrical source. The source, 
which may be located in either the central region of the system 
or in a concentric shell region surrounding: it, may be uniform, 
ex.ponential, or have a polynomial variation in the radial 
direction. In the case of cylindrical geometry, it may also have 
a polynomial var~ation i:l the axial direction. 

(4) Restrictio:1s or Limitations: 
If \lsed on the 704, at least a 16K memory is required. As many 
as 22 re£~or'.s, 10 mesh points per region, 20 gamma-ray energy 
groups, 20 sh£eld nldLerials, and 20 m::.teri::.l buildup factors may 
be included in a single calculation. 

(5) Approximate Performa:;lce: 
A sample problem required 3.64 minutes on the 709. 

(6) Ref~re~ce: 

~Duncan, A. B. Speir, "GRACE-II, An IBM 709 Program 
for Comput~r..b Gamma-Ray Attenuation and Heating in 
Cy'.ir'.drical ar.d Spherical G,-ometrics", NAA-SR-MEMO 4&49, 
1959. 

P) Material Available: 
1. NAA-SR-ME~0.46-19. 

2. FORTRA:i source deck. 

(1) Code Originoted by: 
International Business Machines Corporation 

(2) Computer: (language) 
7090 (SAP) ---

1090 Nuclear Code 

(3) Description of Code: (Indication of status, if known) 
Revision o~ PDQ-2 which eliminates need for use of computibility 
package. Handles up to 5000-5500 mesh points. 

7090 Nuclear Code 

(I) Code Originated by: 
Atomics International 

(2) Computer: 
7090 (FORTRAN) 

(3) Descript.ion of Code' 
The PERT code is a perturbation theory code designed for use with 
the AIM-5, AIM-6, and FOG codes. Punched card output from 
these codes is used as input to the PERT code. Using cross section 
data, fluxes, and adjoint fluxes, the relation change in keff may be 
calculated. Cross sections may be weighted with the adjoint flux 
and/or flux. The neutron lifetime for the delay groups may also be 
calculated. 

(4) Restrictions or Limitations: 
A linear perturbation theory is used for the calculations of the 

relative change in :eff' 

(Continued on next column) 

B - 7090 Nuclear 

(5) Approximate Performance: 
Generally less than 30 seconds for an l8 group prublem. 

(6) Reference: 
~Flatt, "PERT", NAA Program Description, January, 

1961. 

(7) Material Available: 
1. NAA Program Description. 
2. FORTRAN ROUrCe deck. 

NORC Nuclear Code 

(1) Code Originated by: 
Westinghouse - Bettis Plant 

(2) Computer: 
NORC 

:3) Dcscription of Code: 
Elastic scattering transfer cross-sections are calculated using 
mass no., lethargy spectrum, and Legendre expansion cofficients 
for differential elastic scattering cross-sections. Thccomputed 
cross-sections for a given element arc placed on a library tape 
upon which as many as 30 clements may be accumulated. 

(4) Restrictions or Limitations: 
A maximum of 99 groups and 30 elements are allowed. 

(5) Approximate Performance: 
I hour. 

(6) References: 
Sununary, September, 1958. 

7090 Nuclear Code 

(l) Code Originated by. 
Atomics inte:rnational 

(2) Com:n:tcr 
7090' (FORTRAN) 

(3) Dcscl'~?tioc. of Code. 
The mOl~ocl1crgctic ne-.J.tron transport equation is solved using the 
discrete Sn method for a one-dimensional plane cell. Various 
cell ])r0pe~tie;; a .... e computed. Emphasis is placed upon ease in 
running m· ... ltiple cases, and, in case of lack of convergence with­
in the specified r.umber of iterations, upon restarting a problem 
at a latcr date. 

(4) Restrictions or Limitations: 
ihc code is limited to a single energy group, 100 regions, 100 
intervals, and plane geometry. The order of approximation must 
be 2, 4, 6, or 8. 

(5) Approxirc.ate Pcrformanc e. 
The runni.ng time is generally less than one minute. A sample 54 
problem involving 7 mes!1 points required 21 seconds, including 
loading the program into memory. 

(6) Refcrences: 
~ernke, "SAIL", NAA Program Description, February, 

1961. 
2. B. Carlson, "Numerical Solution of Trans:en~ and Steady_State 

::--Jeutron Transport Problems", LA-2260 (1960). 

(7) Material AV.J.ilable: 
1. NAA Program Description. 
2. FORTRAN source deck. 

51 Z Z LE 

(I) Code Originated by: 
Atomics Inlerna>ional 
Division of North American Aviation, Inc. 

(2) Computer: (Language) 
7090i'0iiTRAW-

(3) Description of Code: (lndicotion of status, if known) 

7090 Nuclear Code 

One-spoce dimension, 18 group diffusion theory calculation After calculotion 
at t:cO, number of groups moy be reduced to I to 6 groups. First version of code 
was primarily intended for fast reactor calculations, but later versions have 
appeared for thermal calculations. In production, available. 

(4) References: 
"FORTRAN Nuclear Codes" 
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S4 CYLINDRICAL GEOMETRY CELL CODE 

(1) Code Originated by; 
Atomics International 

(2) Computer: 
7090 (FORTRAN) 

(3) Desc::-iption of Code: 

7090 Nuclear Code 

This code solves the one_dimensional monoenergetic Boltzmann 
eqtla~ion in cyliildrical geometry, using the S4 approximation. In 
additi.or. to th~ flux distribution, cell-averaged parameters are 
computed. An input gues to the flux may be used or a diffusion 
calculation may be performed to provide an initial guess. In 
addition, when running multiple cases, the converged flux frolTI 
the previous case may be used. 

(4) Restrictions or Limitations: 
The present restrictions are 100 regions and 400 intervals. With 
these dimensions, a 32K memory is required. 

(5) Approximate Performance: 
About IS seconds for a 50 mesh point problelTI. 

(6) References: 
~ern.ple, "54 CYLINDRICAL GEOMETRY CELL CODE", 

AMTD-IC'4, 1961. 

(7) Material Available; 
1. AMTD-I04. 
2. FORTRAN source deck. 

TEMPEST 

(1) Code Originated by: 
Atomics International 
Division of North American Aviation, Inc. 

(2) ComplJter: (language) 
769OTFCiRT~ 

(3) Des.cription of Code: (Indicated statlJ;', if known) 

7090 Nuclear Code 

Thermal cross-section, Wigner-Wilkins or Wigner eqlJotiom. 111 
lJse,ovailable 

(4) R<!fcrence,: 
'ii'FoRfkAN Nuclear Codes" 

TEMPEST-II 7090 Nuclear Code 

( I) Code Originated by: 
Atomics International 

(2) Computer: 
7090 (FORTRAN) 

(3) DescriptioI'. of Code: 
TEMPEST-II is a neutron therma,lizatlon code based upon the 
Wigner-Wilkins approximation for light moderators and the Wilkins 
approximati.o!"_ for hl"avy moderators. A Maxwellian distribution 
may also be used. The model used lTIay be selected as a function 
of energy. The second-order difierer..tial equations are integrated 
directly rather than transforming to the Riccati equation. The code 
provides microscopic and macroscopiC cross-section averages 
over the thermal neutron spectrum. 

(4) Restrictions or Lirn.itations: 
A 32K IT1emory is required. 

(5) Approximate Performance: 
About 15-20 seconds. 

(6) References: 
~hudde, "TEMPEST-II", NAA Program Description, 1961. 

(7) Material Available: 
I. NAA Program -Qescription. 
2. FORTRAN sourt:e deck. 
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1. 

2. 

3. 

7090 Nuclear Code 

Nuclear Code 

Name of Code: TWENTY GRAND: The Twenty Grand Program 
for the Numerical SolUtion of Few-Group Neutron 
Diffusion Equations In Two Dimensions. 

Computer: IBM 7090 

ABSTRACT: 

The Twenty Grand program for the IBM 7090 is capable of solving 
neutron diffusion problems in cylindrical or slab geometry for one 
to six groups. Up to 3000 mesh points may be used. Neutron 
transfer from any group to any other group is permitted. Leakage 
in the third dimension in X-Y geometry may be treated by a buckling 
which can vary with region and group. Three types of symmetry 
conditions may be handled automatically. The zero flux, zero 
derivative, and logarithmic boundary conditions are available. 

7090 Nuclear Code 

Nuclear Code 

1. Name of Code: WHIRLAWAY - A Three - Dimensional, Two Group 
Neutron Diffusion Code for the IBM 7090 Computer. 

2. Computer: IBM 7090 

3. ABSTRACT: 

By making certain changes in two of the chain links of the Whirlaway 
code, it may be used to calculate the flux distribution with a fixed 
source in one region. The eigenvalue is kept at unity. While regions 
with flux-dependent sources are permitted, they must not be adjacent 
to the one fixed-source region. Corrected values for the sample 
problem given in ORNL-3150 are also included. 

7090 Nuclear Code 

(I) Code Originated by: 
Aerojet-General N..lclecnics 

(2) Compu~ 
7090 (FLOeO,·Il-D) 

(3) Description of Corle: 
The .!.DXY program spl',es the homogpnc01;s or inhomogeneous multi­
grC''..lp transport e-ll;at.:or. ;n xY !ft.omt,t::-y. Vacuum, surface source, or 
reflr.ct::r.g bOl:ndary ccndW.o!".s are a':':":,labit, as options. In the homo­
genr.o· ... s case the user may reql;est the comp .... tation of reactivity, 
period, critical cor.centrations of S01ne composi.tion or the critical 
thickness of a zone. The Sn approximation is used. 

(4) RestrictiC'r.s or L:.mitations: 
Scattering must be isotropiC. 

(5) ~oximatp Performance:' 
One and one-half hours for 6 grou.p, 1000 mesh points on the 7090 
(using the binary editor). 

(6) Referer.ct.s: 
1. J. BengstoI'., S. T. Perkins, T. W. Sheheen, and D. W. Thompson, 

"2DXY . A Two-D~mflnsi.onal Cartes;'ar. Coordir:ate Sn Transport 
CalculaTion", AGN-TM-329, 1961. 

2. B. Carlson, C. Lee, and J. WorHor., "Tht, DSN ar.d TDC Neutron 
Transport Cod",s", LAMS-2346, 1961. 

3. S. T. P€'rkins, T. W. She:'leen, D. W. Thompsor.. "2DXY", 
Computer Code Abstract No. 18, Nt:.clear Science o.nd Engineering, 
~, p. 408, 1961. 

(7) Material Available: 
1. Binary EdHor Deck (7090). 
2. FLOCO II F Binary Deck (7090). 
3. 2DXY Deck (7090). 
4. Sample Problem Input Deck {7090). 
5. AGN TM- 392. 

Notes: 1. The aboye information was taken from Reference 3. 
2. This code was contributed through the Argonne Code Center. 

The binary editor program refer!"ed to above is essentially a 
cOlTIpatibility package for the 7090. 
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