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Simulation Study on Echo of Earth Plasma Layer Detector

XIAO Xiong', JIANG Chunhua';, YANG Guobin', ZHAO Zhengyu"*

(1. Electronic Information School, Wuhan University, Wuhan 430072, China;
2. Harbin Institute of Technology(Shenzhen), Shenzhen 518055, China)

Abstract: Ever of the plasmas layer and layer of magnetic plasma environment detection is mainly based on satellite in place
or passive detection means, and spaceborne plasma probe as a way of active detection (active) to send and receive
electromagnetic wave echo, to detect the plasma space environment provides a new means of detection, This mode can obtain the
distribution structure of electron density along the propagation path in plasma space environment. This article is based on our country
has not yet have access to spaceborne Plasma detector measured echo figure, put forward the combined with Plasma
GCPM (Global Core Plasma Model) and the ray tracing technique to simulate the electromagnetic waves in plasmas layer and
magnetospheric Plasma environment in the communication process. The ray tracing method adopted in this paper is based on the
refraction index of cold plasma, considering the effect of magnetic field on the refraction index. This simulation method can obtain
the structural characteristics of plasma echo through simulation, which provides a certain reference value for spaceborne plasma
detector to obtain the measured plasma echo image. At the same time, it can also provide guidance for the subsequent inversion of
electron density profile from measured plasma echo map, and provide important reference for the smooth implementation of deep
space exploration and communication engineering.

Keywords: plasma model; RPI; ray tracing; GCPM; cold plasma

Highlights:

e The ray tracing method based on cold plasma refraction index is introduced and used in detail.

e The relationship of group path - echo loss - electromagnetic frequency is obtained by simulating transmitting stations at different

spatial positions.

e The measured data of RPI in orbit and simulation results of RPI are compared and analyzed.

e We lay the foundation for electron density inversion in plasma layer.
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