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Abstract Most of the energy of a nuclear explosion is released in the form of X-ray. It is important to

understand the characteristics of the X-ray radiation for the monitoring of space-based nuclear explosion
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events and the calculation of explosion yield. In this paper, the blackbody radiation model is construct-
ed based on the X-ray energy spectrum characteristics of nuclear explosion, and a stratified atmospheric
numerical model is constructed based on the NRLMSIS atmospheric model composition data and height
density data. The stratified atmospheric mass absorption coefficient model is combined with the NIST
database to improve the accuracy of the atmospheric model and the atmospheric mass absorption coeffi-
cient model. The transmission characteristics of X-ray in the atmosphere are studied using the code, and
the energy spectral characteristics of X-ray generated by nuclear explosions at near-space altitude were
simulated, after atmospheric absorption and assuming the energy injection at different altitude points.
The results show that the height of the detection point is constant, the smaller the slant angle the lar-
ger the ray transmission path, i.e., the longer the atmospheric absorption path that the ray passes
through, and thus the more the peak of the energy spectrum will shift to the higher energy. At the same
height, the energy fluence is the largest directly above the explosion point, and the energy fluence at oth-

er positions decays exponentially as the angle decreases.
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£ 2 REXRSRUBUSHIESEFERE (B keV-cm )
Table 2 Energy fluence value without atmospheric

absorption (Unit keV-cm )

w0

90 120 150 180
600 1.89x10"  1.37x10"™ 3.42x10" 4.44x10"
1000 1.08x10" 5.25x10" 1.20x10" 1.53x10"
10000  6.36x10° 9.70 x10° 1.31x10" 1.45 x10"
20000  2.21x10° 2.83 x10° 3.39 x10° 3.62 x10°

#*3 BEXRSREEEETEHE (B keV-cm )
Table 3 Energy fluence value after atmospheric

absorption (Unit keV-cm )

wRf /)

= / km

90 120 150 180
600 292  7.88x10" 1.08x10°  2.09x10°
1000 127  3.02x10"  3.77x10°  7.22x10°
10000 0.07  557x10°  4.11x10° 6.84x10°
20000 0.03 1.63x10°  1.07x10°  1.70x10°
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