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Study on Detection Efficiency of Cylindrical Solid Nuclear Track Radon
Detector Based on Monte Carlo Simulation Method
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Abstract; Taking the measurement of 2Rn cumulative concentration as the research
object, the relationship between the detection efficiency of cylindrical solid nuclear track
detector and the height of cylinder, the size and shape of the solid nuclear track sheet was
studied by Monte Carlo simulation. The results show that: (1) when the radius of the cy-

lindrical detector and the size of the solid nuclear track sheet are fixed, the intrinsic effi-
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ciency, hit efficiency and total detection efficiency of the cylindrical detector decrease with
the increase of the detector height; (2) When the size of cylindrical radon detector is
fixed, the hit efficiency decreases with the increase of the radius of circular solid nuclear
track sheet, and the intrinsic efficiency and total detection efficiency increase with the in-
crease of the radius of nuclear solid track sheet; (3) When the size of cylindrical detector
and the area of solid nuclear track sheet are the same, the intrinsic efficiency of detector
with circular solid nuclear track sheet and detector with square solid nuclear track sheet
are basically the same, but the hit efficiency and total detection efficiency of the former are
significantly higher than those of the latter.

key words :radon ;solid state nuclear track detector; Monte Carlo simulation ; detection effi-

ciency
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Fig.1 Schematic diagram of cylindrical solid

nuclear track detector
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Fig.2 Random point generation diagram
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Fig.3 Variation rule of detection efficiency with detector height
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Fig.5 Effect of nuclear solid track sheet shape on detection efficiency
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