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One Way to Decide the Compton Scattering Angle
from its Cumulative Probability in the Monte
Carlo Calculation

By
Hisao YAMAKOSHI and Masaya NAKATA
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A new way to decide the Compton scattering angle from a random number given as its cumu-
lative probability is presented. This way is useful to trace rather higher energy & rays in the
Monte Carlo method calculation.

As an example, four tables necessary for the ¢ ray energy range from 5MeV to 10MeV are

shown. The present example gives the scattering angle with accuracy less than one degree through

one table-look-up step and at most five multiplying and two dividing steps.
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Table I

Table of (513) as a function of r r=r,"

¥ is random number

! r (107 | 1/6°
50.193 0.0055556
50.190 0.0056180
50.179 0.0056818
50.160 0.0057471
50.134 0.0058140
50.101 0.0058824
50.060 0.0059524
50.011 0.0060241
49.956 0.0060976
49.821 0.0062500
49.611 0.0064516
49,295 0.0067114
48.014 0. 0075758
44,056 0. 0099010
39.914 0.012500
37.124 0.014493
34.109 0.016949
30.906 0.020000
25.172 0.027027
18.830 0.038462
14.270 0.050000

5.8384 0.100000
0. 075766 1.000000
0. 00019424 20. 00000
0.00000000 | 1000, 000
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Table II Table III Table IV
Table of (9}{)) as a function of @ Table of dy as a function of @ Table of 7o as a function of
“ do=79—50.193
a 1g° a do(X10727) a ro( X 107%)
10.0 0.011452 10.0 31.487 . 10.0 81.680
10.5 0.010768 10.5 28.846 10.5 79.039
11.0 0.010068 11.0 26.390 11.0 76.583
11.5 0.009358 11.5 24.102 11.5 74.295
12.0 0.008688 12.0 21.962 12.0 72.155
12.5 0.008083 12.5 19.957 12.5 70.150
13.0 0.007448 13.0 18.073 13.0 68. 266
13.5 0.006845 13.5 16.300 13.5 66.493
14.0 0.006239 14.0 14.627 14.0 64.820
14.5 0.005665 14.5 13.046 14.5 63.239
15.0 0.005115 15.0 11.548 15.0 61.741
15.5 0.004565 15.5 10.129 15.5 60.322
16.0 0.004025 16.0 8.780 16.0 58.973
16.5 0.003495 16.5 7.497 16.5 57.690
17.0 0.003005 17.0 6.275 17.0 56.468
17.5 0. 002505 17.5 5.109 17.5 55.302
18.0 0.002015 18.0 3.996 18.0 54.189
18.5 0.001502 18.5 2.932 18.5 53.125
19.0 0.001015 19.0 1.913 19.0 52.106
19.5 0.000550 19.5 0.937 19.5 51.130
20.0 0.000000 20.0 0.000 20.0 50.193
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Table V
Flat,0°)
00
o 150° 90° 30°
11.5 0.98069 0.81740 0.37975
15.5 0.98215 0.82888 0.40433
18.0 0.98282 0.83428 0.41656
Table VI
Result of example and accuracy
00 < i< o
o 150 90 30
11.5 149.7701° 89.67001° 30.51664°
) (—=0.15%) | (—=0.3719%)| (+1.7%)
15.5 149.9362° 89.74400° 30.198°
: (—0.043%)| (—0.285%)| (+0.66%)
18 O‘ 149.9903° 89.935° 30.018°
: (—0.007%)| (—0.073%)| (+0.06%)
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