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ABSTRACT 

A Monte Carlo I B M - 7 9 0  program, ca l l ed  GRE-P1, has been 

wr i t t en  f o r  the ca lcu la t ion  of the  dose r a t e  on ode sid'e of a s l ab  

due t o  an i s o t r o p i c ,  cosine, or  collimated monoenergetic gamma- 

ray  source on the other s ide  of the  s l ab .  Up t o  50 homogeneous 

regions a r e  permitted.  

NOTICE 
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semination without the approval of the ORNL patent branch, Legal  and Infor- .' . - . a -  . . 



OS%-P1, A Monte Carlo Program f o r  Computing Gamma-Flay Transmission 

Through Laminated Slabs 

D. K. Trubey, S. K. Penny, and M. B. m e t t  

The Monte Carlo program OGRE-P1 has been wri t ten  f o r  the  IBM-7090 

t o  solve t he  problem of gamma-ray transmission through laminated s labs  

of various mater ia ls .  It was wri t ten  within t he  framework of the  OGRE 

I system which i s  a general  purpose gamma-ray program. Special  rout ines  

used by OGRE-P1 t o  solve the  plane problem include a source routine,  a 

geometry routine,  a routine f o r  cl3mputing the  est imator,  and input  and 

output routines.  

The present  version of the  c , ~ d e  replaces an e a r l i e r  vers&on r e -  

ported previously.2 The new vers:ion uses a new cross sect ion scheme 3 

and has t h e  add i t iona l  option of a cosine source. The other  s i g n i f i -  

cant  change is  t h a t  co l l i s i ons  are immediately processed r a the r  than 

wri t ten  on magnetic tape f o r  l a t e r  processing. 

The source i s  an i n f i n i t e  plane of monoenergetic gamma rays located 

on t h e  face  of t h e  laminated s lab .  The source may be e i t h e r  monodlrec- 

t iona l ,  i so t rop ic  i n  t h e  half  sphere, o r  cosine d i s t r i bu t ed  about t he  

normal. The number of homogeneou:; s l abs  ( regions)  i s  l imi ted  t o  50. 

The media descr ip t ions  a r e  given on input cards by giving t he  element 

dens i t i e s  f o r  each medium. The s l a b  i s  f u r t h e r  described by a l i s t  of 

region thicknesses and medium numbers. A l i s t  of flux-to-dose conver- 

sion fac to rs ,  used t o  generate a s t a t i s t i c a l  est imation dose r a t e  a t  

t h e  "rear" of t he  slab,  i s  a l s o  required. The standard deviat ion of 

t h e  mean "collided1' dose r a t e  i s  computed. The uncoll ided dose r a t e  i s  

computed ana ly t i c a l l y  using exp( - T / y  ) f o r  the  monodirectional case, 



where T i s  t he  thickness i n  mfp and y i s  the  cosine of the  angle 

(measured from the normal), E ~ ( T )  f o r  t he  i so t rop ic  case, o r  E ~ ( T )  f o r  

the  cosine case,  mul t ip l ied  by the  flux-to-dose conversion f a c t o r  a t  

the  incident  gamma-ray energy. Thus t he  dose r a t e  i s  n ~ r m a l i z e d  per 

u n i t  incident  photon current .  

The bas ic  cross sect ion da ta  f o r  each element i n  the  problem must be 

avai lable  on l og i ca l  tape  29. This tape  i s  described i n  r e f .  3. A rou- 

t i n e  i n  OGFB-P1 reads t h i s  tape and generates the  de t a i l ed  cross sect ions  

needed ( t o t a l  and r a t i o  of s ca t t e r i ng  t o  t o t a l )  f o r  each medium covering 

the  range of energy required.  The energy l im i t s  a r e  input numbers and 

must overlap o r  coincide with the  range bounded by t he  i n i t i a l  energy and 

t he  cutoff energy. This de ta i l ed  cross sect ion t a b l e  w i l l  be wr i t t en  on 

log ica l  tape 30. For subsequent m n s  of t h e  same media-array and energy 

range, the  tape 30 may be used and tape  29 i s  not needed. 

The h i s t o r i e s  a r e  reduced i n  weight at  each co l l i s i on  t o  accourLt f o r  

absorption. They a r e  terminated e i t h e r  by leakage o r  by f a i l i n g  t he  :: 

energy cutoff  or  weight cutoff  t e s t s .  I n  t he  case of t he  weight cutoff ,  

a game of Russian Roulette i s  played. The number of photons which were 

terminated by each mechanism i s  prj-nted out. 



Summary of Input t o  OGRE-P1A Program ----- 
Fortran Input Format adta Description - 
(3E11.3, @13) Number of h i s t o r i e s ,  energy cutoff  ( ~ e v ) ,  

weight cutoff ,  i n i t i a l  random number (must 
end i n  1 or  5 ) .  
I n i t i a l  energy (Mev), 7 (7 < 0, source cosine 
d i s t r i b u t i o n ;  y = 0, i so t rop ic  d i s t r i b u t i o n ;  
y > 0, monodirectional source) ,  number of regions, 
number of media. 

[ 6 ( ~ 8  .2,14) 1 [ ~ h i c k n e s s  (cm), medium number] region by region.  

(14 Number of photon flux-to-dose conversion f a c t o r s .  

[10(E7 - 2 )  1 [~ (Mev) ,  D@SE ( E )  1, E must monotonically increase .  

Cross sec t ion  tape  option, (2 i f  c ross  sec t ions  
a r e  read from tape  29 and wr i t t en  on tape  30, 1 i f  
cross  sec t ions  a r e  read from tape  301. 

The following input  i s  necessary only i f  t h e  previous in teger  de- 
sc r ib ing  t h e  tape  option i s  equal  t o  2 :  

(414) NMED, NINT, IL*, I H I G H  

NMED 

2NINT 

I H I G H  

Number of elements i n  a given medium 1 i t h  

Element a t  amic number, dens i ty  (gm/cc  ) f medium 

of element 

= number of media. 

= number of i n t e r v a l s  i n  energy groups of cross  sec t ion  
t a b l e .  

= lower energy bound of cross  sec t ion  t a b l e  (e lec t ron  
r e s t  mass u n i t s ) .  

= upper energy bound of cross  sec t ion  t a b l e  (e lec t ron  
r e s t  mass u n i t s ) .  

Note : N M E D [ ~ ~ ' ~ (  IHIGH-IL@W ) + 1 ] 5 12569 



The following tape assignment i s  required: 

32 input 
31 output 
30 detai led cross section tape 
29 master cross section tape (if  needed). 

References 

1. S. K. Penny, D. K. Trubey, and M. B. Ehmett, "OGRE-A Monte 
Carlo System f o r  the  Study of Gamma Ray Transport," t o  be 
published. 

2. D. K. Trubey and S. K. Penny, "OGRE-P1, A Monte Carlo Program 
f o r  Camputing Gamma-Ray Transmission Through Laminated Slabs," 
ORNL-TM-167, March 19, 1962. 

3. S. K. Penny, M. B. Emmett, and D. K. Trubey, "A System f o r  
Generating Gamma Ray Cross Section h t a  f o r  Use with the 
IEiM-7@0 Computer, If  ORNL-TM-234. 



Dist r ibut ion 

H. S. Moran 
C. D. Zerby 
He  E. Stern  
F. B e  K. KBm 
R. E. Maerker 
S. K. Penny 
J. G. Sul l ivan 
We E. Kinney 
H. P. Carter  
V. E. Anderson 
D. K. Trubey 
M. T. Harkrider 
M e  B. W e t t  
Laboratory Records (LRD) 
Central  Research Library (CRL) 
Document Reference (DRS) 
Laboratory Records - Record Copy 

( LRD-RC ) 
Division of Technical Information 

Extension (DTIE) 
Research and Development Division 

( 0 ~ 0 )  


