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GAZE-I1*

1. Name of code: GAZE-I1

2. Computer for which code is designed : IBM 7090
Programming system: FORTRAN including FAP
Monitor: 709/7090 FORTRAN Monitor System

3. Nature of problem solved: One-space dimensional, multi-
group neutron diffusion including criticality searches on
position of any radius or on volume fractions of any
combination of nuclides in any combination of materials.

4. Method of solution: Highly accurate difference equations
with 4th order error at interior points and 3rd order error
at material discontinuities. Outer iterations using Cheby-
shev extrapolation. Inner (flux) iterations based on split-
ting scatter-transfer matrix into down- and up-scatter
parts. Criticality searches using first order perturbation
theory.

5. Restrictions on the complexity of the problem:

Problem size limitations:
[L+5I4+9K + LM + 2IM +9IK + (M + 1)I?
K =3

where
L = number of nuclides
I = number of groups
K = number of space points, including both boundaries
M = number of materials

Machine requirements: 32K memory, 5 channel A tapes,
and 2 channel B tapes.

6. Typical running times: 3.15 min for large system re-
quiring 198 outer iterations to converge. This problem
had 9 groups total with 6 thermal groups, 5 materials,
41 space points, and 4 nuclear species. The same problem
took 2.95 min for 9Z00M and 15.65 min for FN. An
18-group problem with no upscattering and requiring 11
outer iterations to converge required 1.19 min for GAZE.
This problem had 2 materials, 59 space points, and 2
nuclear species. The same problem took 1.80 min for
AIM-6.

7. Unusual features: All the features of 9Z200M, including
scatter transfers allowed between all groups. In addition,
output fluxes from each problem are punched on cards
and ean be used as input starting fluxes for any problem.
Capability of adjoint as well as direet flux solution. An
extensive edit, including point values of fluxes, flux gra-
dients, capture, fission, and sources densities. Many
forms of peak-to-average flux are included as well as
capture and fission rates for every nuclear species in
every material. Macroscopic cross sections for every ma-
terial are given along with transverse, radial, and total
bucklings in every material and group. In addition, a
complete breakdown of the neutron balance is given for
each group in every material and in the entire system.
Various criticality searches can be performed and are
based on first order perturbation theory.

8. Present status: Production. Inquiries should be addressed
to: G. D. Joanou, General Atomic Division/General Dy-
namics Corporation, P. O. Box 608, San Diego 12, Cali-
fornia.

9. References: S. R. Lenihan, “GAZE—A One-Dimensional,

Multigroup, Neutron Diffusion Theory Code for the
IBM 7090.”” GA-3152 (May 4, 1962).
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SPMCN-1

1. Name of code: SPMCN-1

2. Computer for which code is designed: IBM 7090, 7094
Programming system: Fortran 11

3. Nature of problem solved: SPMCN-1 is a multiregion,
multienergy group, time dependent Monte Carlo code for
neutrons in a homogeneous medium where the neutron
interactions considered are scattering and absorption.

The neutron source is a point source at the spatial
coordinate (X, Y, Z) = (0, 0, 0). The original neutron
energies are generated from an input energy spectrum.
Initial neutron directions are picked from input angular
distributions. There is an input angular distribution for
each energy group. The maximum number of energy
groups is 32 and the maximum number of entries in the
angular distribution for each energy group is 50. The
geometry of the system is described by specifying various
spheres about the point (X, Y, Z) = (0, 0, 0). The result
is a series of spherical shells about the point (0, 0, 0).
Input is limited to 150 such spheres and therefore limits
the number of spherical shells (regions) to 150.

One material—homogenous and of constant density—
occupies all regions. This material may be composed of
a maximum of 5 isotopes (or elements).

All answers are obtained by analytic estimation with
the exception of Monte Carlo tallies of particle and
neutron leakage from the system. Answers consist of the
following:

(1) The flux and dose rate for each spherical shell

(region) by energy group.

(2) Neutron and particle leakage from the system.

(3) The distribution of the neutron leakage from the
boundary sphere of the system by energy group
and for each energy group, the angular distribution
of neutrons.

4, Restrictions on the complexity of the problem: Maximum
number of energy groups—32; maximum number of re-
gions—150; maximum number of isotopes—35.

5. Typical running times: This code runs 1 to 3 min de-
pending on the complexity of the problem.

6. Unusual features of the code: Russian roulette is played
with any particle whose weight becomes too small. Split-
ting in prescribed regions and analytic estimation are
used to increase the validity of the results for the least
amount of computing time.

7. Present status: In use.

8. Reference: M. J. Kniedler and T. Jordan, SPMCN-1,





