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Table 1 Atmospheric composition of Mars surface
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Laser Induced Breakdown Spectroscopy Detector in Deep Space Exploration

SHU Rong"“’, XU Weiming', FU Zhongliang', WAN Xiong', YUAN Rujun"’
(1. Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China;
2. ShanghaiTech University, Shanghai 201210, China;
3. University of Chinese Academy Sciences, Beijing 100049, China;
4. Lunar Exploration and Space Program Center, Beijing 100190, China)

Abstract: The detection of material composition is a key technology in deep space exploration. Laser induced breakdown
spectroscopy (LIBS) is a non-contact and rapid method to acquire element information of the material. This paper aims at the
detection of the Mars surface in China's first Mars exploration mission in 2020. The basic principle of laser-induced breakdown
spectroscopy, and the development status and trends of this technology is introduce firstly. Then the Martian environment and the
survivability of the payloads under the harsh environment are analyzed. Finally, the data inversion and quantitative analysis

technologies of LIBS are discussed.

Key words: Mars exploration; laser-induced breakdown spectroscopy; LIBS; quantitative analysis; material composition
High lights:

e Laser induced breakdown spectroscopy can acquire information of elements in material.

e Detection of the Mars surface in China's first Mars exploration task in 2020.

e Analysis of the Martian environment and the survivability of the payload under the harsh environment.

e Data inversion and quantitative analysis technologies of LIBS.
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