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ABSTRACT No.9 

1. N arne of code: FIRE 
2. Computer programming system: Code is written for a 

32K IBM-704 with at least three tape units. A more 
restricted 8K version is available. The code is in long
hand and was assembled by the standard Los Alamos 
assembly program (871). 

3. Problem solved: FIRE solves the one-dimensional age
diffusion equations for slab (symmetric and asym
metric), cylinder, and sphere geometries. 

4. Method for solution: Multigroup equations are solved 
by iterating on the fission source. Finite difference 
equations are used in multiregion problems, while a 
core radius may be specified for equivalent bare reactors 
problems with only the energy variable. Detailed ther
mal flux spectra may be computed using "up-scatter
ing" and "down-scattering" cross sections. In com
puting ith iterate of flux, the (i - l)st iterate is used to 
compute fission source and up-scattering, and the ith 
iterate is used to compute down-scattering. 

5. Basic physics approximations: Macauley-Coveyou 
approximation for hydrogen and age-diffusion theory 
for other elements. Neutrons are transferred either up 
or down by inelastic scattering matrix. 

6. Restrictions on complexity of problem: Number of 
regions R ~ 12, the number of groups I ~ 39; R ~ 24, 
I~ 19. Maximum number of space points is 180. 

7. Typical running times: One half to two minutes for 18 
group case with no up-scattering (7 to 14 iterations). A 
complicated case with a difficult thermal flux and a 
convergence criterion less than w-• may run an hour 
or more. Running times may be minimized through use 
of flux dumps to restart similar problems. 

8. Unusual features: Inclusion of "up-scattering;" com
patibility of cross-section input required by FIRE and 
DSN codes. 

9. References: LA-2161: A One Dimensional Intermediate 
Reactor Computing Program. C. B. Mills and F. W. 
Brinkley, March 27, 1959. Deals with the theory behind 
code. LA-2161 Supplement: A One Dimensional Inter
mediate Reactor Computing Program. F. W. Brinkley, 
March 17, 1960. Deals with problem setup. Macauley
Coveyou approximation: communicated by B. T. 
Macauley, 1952. 

10. Availability: Persons wishing to use code should contact 
F. W. Brinkley. 

F. w. BRINKLEY AND C. B. MILLS 
Los Alamos Scientific Laboratory 
Los Alamos, New Mexico 

* Computer codes for this section should be submitted 
directly to the Code Abstract Editor, Ely M. Gel bard, Bettis 
Atomic Power Laboratory, Westinghouse Electric Corpora
tion, P. 0. Box 1468, Pittsburgh 30, Pennsylvania. 
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ABSTRACT N 0. 10 

1. Name of code: EQUIPOISE-2 
2. Computer for which code is designed and programming 

system: IBM-7090; FORTRAN II; to be run under the 
IBM-7090 FORTRAN Monitor System. 

3. Nature of problem solved: Two-group, two-dimensional, 
neutron diffusion equations in cylindrical geometry. 
EQUIPOISE-2 is a 7090 version of EQUIPOISE-I. 

4. Restrictions on the complexity of the problem: 
Maximum number of groups-2 
Maximum number of increments in r or z direction-37 
Machine requirements: 32K 7090 with 7 tape units. 

5. Typical running times: 1-3 min for a 1000 point problem. 
6. Unusual features of the code: Same as EQUIPOISE-I. 
7. Present status: In use. Interested persons should contact 

authors. 
8. References: 

T. B. Fowler and Melvin Tobias, EQUIPOISE-2-A 
two-dimensional, two-group, neutron diffusion code 
for the IBM-7090 computer, ORNL-CF-60-11-67 
(November, 1960). 
Melvin Tobias and T. B. Fowler, EQUIPOISE, Re
actor Code Abstracts, Nuclear Sci. and Eng. 9, 101 
(1961). 

MELVIN ToBIAS AND T. B. :FowLER 
Oak Ridge National Laboratory 
Oak Ridge, Tennessee 

ABSTRACT N 0. 11 

1. Code Designation: FF-MOCCA 
2. Computer, programming system: IBM-704. Program 

which prepares input data (i.e., cross sections, angular 
distributions, level excitations, etc.) is in FORTRAN 
II. Remainder in SAP. 

3. The FF -MOCCA Code computes the Fast Fission Ratio 
(IJ) and the Fast Fission Factor (e) by the Monte Carlo 
Method. The physical effects which can be included are: 
absorption, fast fission, (n, 2n) reactions, isotropic and 
anisotropic elastic scattering (in em system), and in
elastic scattering by excitation of an energy level or in 
accordance with the statistical model. Absorption 
processes are calculated by the use of a weight factor, 
and fission processes by the method of fractional gener
ated neutrons. The energies for primary and secondary 
generated neutrons are picked from Watt type fission 
spectra. The variation of v (number of neutrons per 
fission) with energy is included. An arbitrary distribu
tion of the primary fission neutrons in fuel rods can be 
used. 

The various cross sections in the program are group 
averaged. Up to 50 energy groups may be used. The unit 
cells in our calculations can be subdivided into a maxi-




