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Table 2 Payloads of overseas Solar system boundary exploration missions
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Fig. 1 Relationship between scientific objectives, measurands, payload category and payloads
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Table 3 Performance of payloads
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Table 4 Engineering requirements of payloads
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Fig. 2 Payloads from which Vector Atomic Magnetometer
can draw on heritage
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Fig. 3 Payloads from which Plasma Analyzer can draw on heritage
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Fig. 4 Payloads from which Pick-up Ion Analyzer can draw on heritage
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Fig. 5 Payloads from which High Energy Particle Analyzer
can draw on heritage
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Fig. 6 Payloads from which Energetic Particle Analyzer
can draw on heritagesatellite
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Table 6 International cooperation on scientific payloads of

lunar and deep space missions
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Scientific Payloads Proposal for Chinese Solar System Boundary Exploration Mission

ZHANG Aibing"*"", LIHui"’, KONG Linggao"*’, ZHANG Shenyi"*"*, FU Liping"*’,
XUE Hongbo"’, YANG Jianfeng’, HE Zhiping’, WANG Linghua’, LI Yanwei’
(1. National Space Science Center, Chinese Academy of Sciences, Beijing 100190, China;
2. Beijing Key Laboratory of Space Environment Exploration, Beijing 100190, China;
3. Key Laboratory of Science and Technology on Space Environment Situational Awareness, Beijing 100190, China;
4. University of Chinese Academy of Sciences, Beijing 100049, China;
5. State Key Laboratory of Space Weather, Chinese Academy of Sciences, Beijing 100190, China;

6. Xi’an Institute of Optics and Precision Mechanics, Chinese Academy of Sciences, Xian 710119, China;

7. Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China;

8. Peking University, Beijing 100871, China; 9. University of Stuttgart, Stuttgart 70569, Germany)

Abstract: In view of the scientific objectives of Chinese Solar System Boundary Exploration Mission which is being under
discussion, 10 scientific payloads for field, particle and optics are proposed. The payloads performance requirements and
engineering requirements such as mass and power are given. The high performance and tight schedule are both taken into
consideration for the payloads schemes taking the technical advantages from several Chinese institutions. The development of
payloads has good technical basis and inheritability. For this super far away exploration, preliminary solutions to common key
technologies such as miniaturization and low power, high reliability and long lifetime, science data processing and compression for
payloads are given. The payloads are mainly developed domestically, well international cooperation according to the previous
successful collaboration is to play a bigger role.

Keywords: Solar system boundary exploration; scientific payloads; miniaturization of payloads

Highlights:

e The payloads proposal meets the scientific objectives of Chinese Solar system boundary exploration mission

e Technology foundations and heritage are good for the payloads.

e International cooperation are recommended for some payloads.
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