


of entering a detector of length �' x, total cross 
section of unity can be evaluated exactly as: 
 

 
 
 

where n is the number of collisions.  We can 
extend pexit to include tracks that do not exit the 
detector.  The probability, pabs(n), that a particle 
entering the detector undergoes (n-1) scattering 
collisions and is absorbed on the n'th collision is 
given by: 

 
 

 
 

The relationships for  pexit and pabs do not 
include the individual cross sections for each of 
the n collisions and therefore must be multiplied 
by the cross section for the appropriate number 
of odium, kneeon, or moron collisions.   

Equations 1 and 2 account for all possible 
odium, moron collisions and  some kneeon 
collisions.  These equations are not general 
enough to account for the correlated particles 
produced by kneeon collisions and require 
special treatment. 

A computer code was developed to generate 
high-precision numerical results for all possible 
collisions.  Verification of this code was done by 
comparing code results with known analytic 
probabilities at several points in figure 1.  New 
MCNP 5 analog and splitting/russian roulette 
results are compared to the analytic solution in 
Table I. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1.  Scenario Tree 
 

RESULTS 
 
TABLE I.  New Pulse Height Distribution Results for 
Region 1  
Energy   Analytic       MCNP 5          Number of    Spl/RR      Number of  
(MeV)                           (R.E.)              SD away     2:1(R.E.)      SD away 
 

   3.2   1.149854E-01  1.14974E-01 (0.0001)  0.99    1.14974E-01 (0.0001)   0.99  
   3.0   5.745194E-03  5.74715E-03 (0.0006) -0.57    5.74534E-03 (0.0006)  -0.04 
   2.8   2.417574E-02  2.41788E-02 (0.0003) -0.42    2.41759E-02 (0.0003)  -0.02 
   2.6   1.000594E-02  1.00001E-02 (0.0004)  1.46    1.00022E-02 (0.0005)   0.75  
   2.4   6.859668E-02  6.85896E-02 (0.0002)  0.52    6.85925E-02 (0.0002)   0.30  
   2.2   2.511753E-02  2.51163E-02 (0.0003)  0.16    2.51164E-02 (0.0003)   0.15  
   2.0   6.075803E-02  6.07621E-02 (0.0002) -0.33    6.07642E-02 (0.0002)  -0.51 
   1.6   1.906155E-01  1.90630E-01 (0.0001) -0.76    1.90640E-01 (0.0001)  -1.29 

    0.0   5.000000E-01  5.00002E-01 (0.0000)  ---       4.99997E-01 (0.0000)   ---   
   sum   1.000000       1.00000                                   1.00001                 
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