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Table 1 Areas inside different exposure rate contours.

TR XA 1 P X I R XA 2 P X I AR XI5, 3 Py X I AR X35 4 P XI5 AR
Exposure rate / R-h™'  Areas in region 1 /km®>  Areas in region 2/ km?  Areas in region 3 /km®>  Areas in region 4 / km®
1000 0.216 0.216 0.216 0.216

500 0.528 0.528 0.528 0.528

200 0.942 0.942 0.942 0.942

100 3.75 3.75 3.75 3.75

50 9.03 9.03 9.03 9.03

10 24.9 24.9 24.9 24.9

2 10.6 50.2 50.4 50.4

1 7.1 42.8 71.1 71.1

0.5 5.3 15.0 29.0 88.0

0.1 8.8 299 50.6 101.3

0.01 19.9 61.9 81.3 151.7
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Fig.2 Cumulate mass fraction of particles with different sizes
grounded in different regions.
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Table 2 Lower limits of particle size with special cumulate activity fraction from Small Boy test calculation
and Bridgeman equation.
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/ R-mile”h Activity fraction Lower limit of particle size Lower limit of particle size
calculated by dynamic model / um calculated by Bridgeman equation / pm
662.5 0.33 130 144
787.0 0.39 97 109
806.8 0.41 86 105
864.4 0.43 76 91.5
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Table 3 Cumulate activity fractions with same lower limits of particle size from Small Boy test and Bridgeman equation.

DX 35k I HRIHE L 3 Bridgeman i 547 %l S T i A=A
Region Activity fraction from test ~ Activity fraction from Bridgeman equation Ratios of test to Bridgeman results
1 0.34 0.38 0.89

2 0.38 0.44 0.86

3 0.4 0.48 0.83

4 0.43 0.50 0.86
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Calculation of cumulative activity-size distribution of fallout particles

SHANG Jianbo'* SHI Quanlin® WANG Qunshu'? BAI Tao® LIU Jie®
DAI Yihua’® LIMou® ZHONG Zhenyuan®
1(Tsinghua University, Department of Engineering Physics, Beijing 100084, China)
2(Northwest Institute of Nuclear Technology, Xi’an 710024, China)

Abstract Background: Activity-size distribution of fallout particles plays an important role in fallout prediction
project. It also suggests how radioactive nuclides attached by carriers such as soil particles or debris and helps us
know why fractionation happens. It should be determined by sampling, measurement and analysis, but not all this
work well done in each ground explosion. Purpose: Feasibility of work to calculate the lower limit of particle size
with special cumulate activity fraction by off-site contours of residual gamma radiation and dynamic model that can
trace fallout particles was examined. Methods: Off-site contours of residual gamma radiation from Small Boy test
were digitized, and the cumulative activity fraction in each area was estimated. Based on the spatial distribution of
particles of different sizes deposited on the ground surface, which is calculated with a dynamic fallout prediction code,
the lower limit of particle size with special cumulate activity fraction was discovered. Results: The results show that
cumulative activity contribution from particles with diameter of a few hundred micrometer was 14% less than
obtained with Bridgeman Equation. Conclusion: It’s feasible to calculate cumulative activity-size distribution of
fallout particles from off-site contours of residual gamma radiation, and this work can help us to know activity-size
distribution in different ground nuclear explosions.

Key words Fallout, Radiation field, Cumulative activity-size distribution

CLC TL76

040204-6



