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Neut ron Monte Carlo Code for Spherical Geomet ry . 
M N D 4539 ( J anua ry 19, 1963) 

M. J . K n i e d l e r 
Martin Marietta Corp. 
Baltimore 3, Maryland 

M0322 

1. Program name: M0322 
2. Computer for which program is designed: Philco-2000 

Programming sys tem: F O R T R A N I I 
3. N a t u r e of the problem solved: M0322 is a one energy, 

Monte Carlo calculat ion of the f rac t ion of neu t rons ab-
sorbed in spheres randomly dis t r ibuted in an otherwise 
infinite homogeneous medium. A finite number of spheres 
is loaded randomly in to a three-dimensional box. This 
box is assumed to repea t in all directions to fill all space. 
Thus , each sphere which has i ts center in t he box bu t 
which is cut by one or more sides of the box has f rom one 
to seven corresponding spheres outside t he box which 
lean into the box and which are displaced f rom the 
original sphere along one or more coordinates by the 
wid th of t he box. T h e neu t ron source is e i ther flat in the 
region external to the spheres, flat in the spheres, or flat 
everywhere. Indiv idual neutrons are followed in thei r 
wanderings th rough the box. When one leaves the box on 
one side, it re-enters wi th the same pa th or ienta t ion on 
the opposite side. Absorpt ion and isotropic sca t te r ing 
are included in b o t h compositions. The box can be re-
loaded with a different random dis t r ibut ion of spheres in 
the course of the calculat ion. 

4. Restr ic t ions on the complexity of the p rob lem: 150 
spheres in the box, 100 box loadings, 100 exper iments per 
box loading, 500 histories per experiment. 

5. Typical running t imes : With 100 spheres in the box 
making up 10% of t he volume of the box the following 
t imes are representa t ive : 

0.19 min to load the box 
5.7 min per 100 histories 
0.5-1.0 hr over-all, t o get a reasonable answer. 

6. Unusual fea tures of t he program: The var iances in the 
t rack length es t imates of the compositionwise absorpt ions 
have been reduced by dividing the average par t ia l t r ack 
lengths (in absorpt ion mean free pa ths) by the average 
to ta l t rack length. On the one hand, this makes t he con-
ventional s ta t is t ical analysis , based on a normal distr i -
but ion of the resul ts of experiments, inapplicable . On 
the other hand it makes the program possible by reducing 
the running t ime to a reasonable value. 

7. Present s t a tu s : In use. 
8. Reference: R . M. Cantwell , "M0322 and M0332—FORT-

R A N Programs for Calculat ing Neut ron Absorpt ion in 
Spheres Di s t r ibu ted R a n d o m l y . " WAPD-TM-352 (Oc-
tober 1962). 

R . M. C a n t w e l l 
Westinghouse Electric Corporation 
Bettis Atomic Power Laboratory 
Pittsburgh, Pennsylvania 

PLMCN-1 

1. N a m e of code: PLMCN-1 
2. Computer for which code is designed: I B M 7090, 7094 

Programming sys tem: For t ran I I 
3. N a t u r e of problem solved: P L M C N - 1 is a multiregion, 

mul t ienergy group, t ime dependent M o n t e Carlo code 
for neu t rons in a homogenous medium where the neu-
t ron in terac t ions considered are sca t te r ing and absorp-
tion. 

The neu t ron source is an infinite plane perpendicular 
to the 2-axis of the system at Z = 0. The original neutron 
energies are generated f rom an inpu t energy spectrum. 
Ini t ial neu t ron directions are picked f rom input angular 
d is t r ibut ions . There is an inpu t angular dis t r ibut ion 
for each energy group. The maximum number of energy 
groups is 32 and the maximum number of entries in 
the angular d is t r ibut ion for each energy group is 50. 
The geomet ry of the system is described by specifying 
various planes parallel to the XT-p l ane . The result is 
a series of infinite slabs parallel to the source plane. 
I npu t is l imi ted to 150 such planes and therefore limits 
the number of slabs (regions) to 150. (The plane a t 
Z = 0 need no t be inputed.) 

One mater ia l—homogenous and of cons tan t density— 
occupies all regions. This mater ia l m a y be composed 
of a max imum of 5 isotopes (or e lements) . 

All answers are obtained by ana ly t ic es t imat ion with 
the exception of Monte Carlo tal l ies of part icle and 
neut ron leakage f rom the system. Answers consist of 
the following: 

(1) The flux and dose ra te for each slab (region) by 
energy group. 

(2) Neu t ron and part icle leakage f r o m the system. 
(3) T h e dis t r ibut ion of the neu t ron leakage f rom the 

bounda ry opposite the source plane b y energy 
group and for each energy group, the angular 
d i s t r ibu t ion of neutrons. 

4. Restr ic t ions on the complexity of the problem: Maximum 
number of energy groups—32; max imum number of 
regions—150; maximum number of isotopes—5. 

5. Typical runn ing t imes: This code runs 1 to 3 min de-
pending on the complexity of the problem. 

6. Unusual fea tures of the code: Russ ian roule t te is played 
with any par t ic le whose weight becomes too small. 
Spl i t t ing in prescribed regions and analy t ic es t imat ion 
are used t o increase the val idi ty of the results for the 
least a m o u n t of computing t ime. 

7. Present s t a t u s : In use. 
8. Reference: M. J . Kniedler and T . Jo rdan , PLMCN-1, 

Neu t ron M o n t e Carlo Code for Slab Geometry . M N I -
C-2933 ( J anua ry 19, 1963) 

M. J . K n i e d l e r 
Martin Marietta Corp. 
Baltimore 3, Maryland 




