A ER-INC)

Chinese Optics B

Development and testing of the charge management system for tiangin Project
HONG Wei, LI Hong-gang, BAI Yan-zheng, ZHOU Ze-bing

, [3]. , 2026, 19(5): 1180-1188. doi: 10.3724/C0.2026-
0087
HONG Wei, LI Hong-gang, BAI Yan-zheng, ZHOU Ze-bhing. Development and testing of the charge management system for
tiangin Project[J]. Chinese Optics, 2026, 19(5): 1180-1188. doi: 10.3724/C0.2026-0087

View online: https://doi.org/10.3724/C0.2026-0087

Avrticles you may be interested in

Measurement of orbital angular momentum of vortex beam by topological charge difference
. 2025, 18(2): 216 https://doi.org/10.37188/C0.2024-0141

CCD/EMCCD
Design and application of CCD/EMCCD photoelectronic parameter test system
. 2024, 17(3): 693 https://doi.org/10.37188/CO.EN-2023-0016

Image-based angular displacement measurement system based on Manchester coding
. 2025, 18(4): 830 https://doi.org/10.37188/C0.2024-0178

Monocular camera-based relative position and orientation estimation system for space targets
. 2025, 18(5): 1111 https://doi.org/10.37188/C0.2025-0057

Detector temperature control system for ultraviolet spectrometer
. 2024, 17(1): 209 https://doi.org/10.37188/C0.2023-0133

Design of terahertz wave imaging optical system with large aperture
. 2024, 17(2): 374 https://doi.org/10.37188/C0.2023-0129


https://www.chineseoptics.net.cn
https://www.chineseoptics.net.cn
http://www.chineseoptics.net.cn/cn/article/doi/10.3724/CO.2026-0087
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2024-0141
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.EN-2023-0016
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2024-0178
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2025-0057
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2023-0133
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2023-0129

19 5 Vol.19 No.5
2026 9 Chinese Optics Sept. 2026

2097-1842 2026 05-1180-09

, 430074
™
2x107%2 C LED
2V 1mHz
2x10%“ C 6x10 C
LED
TP394.1;TH691.9 A doi 10.3724/C0.2026-0087 CSTR 32171.14.C0.2026-0087

Development and testing of the charge management
system for tiangin Project

HONG Wei LI Hong-gang BAI Yan-zheng” ZHOU Ze-bing"
National Gravitation Laboratory, MOE Key Laboratory of Fundamental Physical Quantities Measurement,
and School of Physics, Huazhong University of Science and Technology,
Wuhan 430074, People's Republic of China

* Corresponding author E-mail: abai@hust.edu.cn; zhouzb@mail.hust.edu.cn

Abstract: The test mass (TM) in orbit is subject to the charging effect of high-energy particles, which inter-
feres with gravitational wave detection. This paper addresses the charge management requirements of the
TianQin Project. First, an electrostatic force model is established to determine the charge threshold of the
TM, which is limited to less than 2x10™ C. Then, a charge management structure using a UV LED light
source is designed, and an engineering prototype is developed accordingly. Finally, a ground testing system
based on a torsion pendulum is constructed to evaluate the charge management performance. Experimental
results show that at 1 mHz, the resolution of charge measurement is better than 2x107** C, and the resolution

of charge control is approximately 6x107 C, which meet the requirements of space gravitational wave detec-
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tion. These achievements provide a solid foundation for TianQin project.
Key words: TianQin project charge management system charge measurement and control UV LED
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Fig. 5 Structural diagram of the charge management system
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