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Abstract - The distributional effects of radioactive materials on external gamma exposure have
been analyzed. An approximate method for estimating external gamma dose given from an
arbitrary  distribution of radioactive material has been developed. The minimum gamma exposure
given from a point source is shown at 0.07 MeV if the source to receptor distance is shorter than
10 m. But if the receptor to point source distance is longer than 20 m, gamma exposure rate
increases monotonously according to the average gamma energy. For the analysis of the effects of
volume source, we estimated the gamma dose given from different size of hemisphere in which
radioactive materials are distributed uniformly. When the radius of hemisphere is longer than 40
m, external gamma dose rate increases monotonously. The gamma dose rate given from the
radioactive materials deposited on the ground shows the minimum value at 0.07 MeV in any case.
The analysis shows that external gamma exposure is strongly dependent on the distribution of
radioactive materials in the environment and gamma energy.
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Fig. 1. Attenuation coefficients and absorption

coefficients for gamma rays as a function of
energy in the air.
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dx Xmax

Fig. 3. Geometry used for the calculation of
ground—-dose.
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Fig. 4. Effects of receptor to point source dis-
tance on gamma dose rate. :
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Table 1. Ratio of gamma dose rate at r meter to that at 1 meter.

Gamma Relaxation ,D(r) / rD(l m)
Energy : -
MeV) Length (m) 5m 10 m 20 m 50 m 100 m
020 10.9 3.1386-02 5.687£-03 7.143E-04 1.184E-05 5.006E-08
035 26.6 4471E-02 1.193E-02 2.964E-03 2.960E-04 2.038E-05
045 337 4.987E-02 1.461E-02 4.150E-03 5.552E-04 5.812E-05
0535 38.7 5.2886-02 1.624E-02 4.918E-03 7.567E-04 9.713E-05
065 424 5.413E-02 1.695E-02 5.2936-03 8.776E-04 1.264E-04
070 439 5.424E-02 1.704E-02 5.361E-03 9.102E-04 1.365E-04
080 46.4 5.375E-02 1.685E-02 5.326E-03 9.3176-04 1.482E-04
100 50.2 5.1726-02 1.588E-02 4.967E-03 8.899E-04 1.519E-04
200 62.8 4.566E-02 1.289€-02 3.7486-03 6.697E-04 1.314E-04
500 90.6 4.139E-02 1.071E-02 2.811E-03 4.652E-04 1.011E-04
1.000 123.1 4.027E-02 1.013E-02 2.550E—03 4.006E-04 8.913E-05
2.000 1715 3.991E-02 9.944E-03 2.465E-03 3.7926-04 8.579E-05
D(0.02)/D(0.07) 05786 0.3337 0.1332 0.0130 0.0004
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