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Electromagnetic scattering by dangerous

debris and irregularities in ionosphere

LI Jiang-ting' GUO Li-xin' ZHOU Zhuo-jun' MA Jing’
(1. School of Science, Xidian University, Xi’ an Shaanxi 710071, China;
2. Science and Technology on Space Simulation Laboratory, Beijing 100854, China)

Abstract Based on ionospheric quasi-parabolic (QP) model, the distribution of e-
lectronic density is obtained, and the bistatic radar cross section of ionospheric ir-
regularities and dangerous space debris (1cm-10cm) are dederived by incorporating
the perturbation method and the scaling transformation theory. The electromagnet-
ic scattering characteristic of dangerous space debris with the shape of ellipsoid is
investigated, and the effects of ionospheric irregularities are analyzed when the
ground base radar is used to probe the space debris. The results show that the ener-
gy of incident wave is scattered to the forward direction and its neighboring, which
may produce serious impact on space debris detection.

Key words space debris; ionosphere irregularity; electromagnetic scattering; scale

transformation theory



