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Simulation of atmospheric y ionizing radiation environment of near-ground
nuclear explosion fallout under windless conditions

Guo Siyu,  Cheng Yinhui,  Guo Jun
(State Key Laboratory of Electrical Insulation and Power Equipment, Xi 'an Jiaotong University, Xi’an 710049, China)

Abstract: Near-ground nuclear explosion fallout consists of radioactive particles of different particle size, and
its motion has a large spatial and temporal scales. For the problem how to simulate the atmospheric y ionizing
radiation environment of the near-ground explosion fallout, in this paper, firstly, the mechanism analysis of
atmospheric gamma radiation is carried out, the no-wind conditions are set up, and the theoretical model of fallout
gamma radiation is established. Secondly, the corresponding numerical difference and integration algorithms are
introduced and proposed. Finally, the simulation example of the radioactivity and radiative dose rate in the atmosphere
of the 1000 kt Nevada near-ground explosion is given, a certain summary of the temporal and spatial evolution
patterns of the radiation environment and the comparison of the results are accomplished, and the comparison reveals
that the present model is able to calculate the theoretical maximum of the atmospheric radiation dose rate while
ensuring the consistency of the activity results.
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Fig. 1 Schematic diagram of point source radiation model
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Table 1 Range and median particle size of 50 particle groups of fallout

range of particle median particle range of particle median particle range of particle median particle
diameters/pm diameter d,,/um diameters/pm diameter d,,/um diameters/pm diameter d,,/um
1~2.547 1.596 36.10~39.57 37.80 152.8~166.8 159.6

2.547~3.916 3.158 39.57~43.29 41.39 166.8~182.6 174.5
3.916~5.296 4.554 43.29~47.27 4523 182.6~200.3 191.2
5.296~6.730 5.970 47.27~51.54 49.36 200.3~220.4 210.1
6.730~8.239 7.446 51.54~56.13 53.78 220.4~243.3 231.6
8.239~9.837 9.003 56.13~61.06 58.54 243.3~269.8 256.2
9.837~11.53 10.65 61.06~66.37 63.66 269.8~300.7 284.8
11.53~13.34 12.40 66.37~72.11 69.18 300.7~337.3 3185
13.34~15.26 14.27 72.11~78.30 75.14 337.3~381.3 358.6
15.26~17.32 16.26 78.30~85.01 81.58 381.3~435.5 407.5
17.32~19.50 18.38 85.01~92.28 88.57 435.5~503.9 468.5
19.50~21.84 20.64 92.28~100.2 96.16 503.9~593.8 547.0
21.84~24.33 23.05 100.2~108.8 104.4 593.8~718.2 653.0
24.33~26.98 25.62 108.8~118.3 113.5 718.2~904.7 806.1
26.98~29.82 28.37 118.3~128.7 123.4 904.7~1227.0 1054.0
29.82~32.86 31.30 128.7~140.1 1343 1227.0~2000.0 1567.0
32.86~36.10 34.44 140.1~152.8 146.3
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Fig.3 Radioactivity of 1000 kt Nevada near-ground nuclear explosion fallout
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Fig. 4 Radiative dose rate of 1000 kt Nevada near-ground nuclear explosion fallout
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