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XY-2 satellite laser communication equipment PAT test in orbit

Yu Huilong', Bao Zhikang®, Wang Xuan®, Zha Ridong*, Yang Yunxia‘, He Ruiqing'

(1. School of Information and Communication Engineering, Nanjing Institute of Technology, Nanjing 211167, China;
2. Nanjing Institute of Advanced Laser Technology, Nanjing 210038, China;
3. Leobit Technology Co., Ltd, Wuhan 430416, China;
4. Nanjing Hangxing Communication Co., Ltd, Nanjing 210038, China)

Abstract: According to the communication requirements of Leo satellite constellation, a laser communication
equipment structure based on double Risley prisms and quadrant avalanche photodiode (QAPD) was designed.
The scheme was beaconless optical system. It had the characteritics of small size, low weight and large field of
view. In this paper, the calculation model of input and output light of double Risley prisms structure was given.
On this basis, the interstellar of pointing, capturing and tracking was proposed, then in orbit test and verification
were carried out on XY-2 satellite. The pointing offset was updated, based on pointing test, the QAPD tracking
point was calibrated, and the two-way link up with the XY-2 satellite test was carried out. The bidirectional chain
building test which was repeated 15 times showed that the acquisition time of the laser communication equipment
was less than 20 s, and the acquisition success ratio was 100%. After the acquisition, the chain building time of
the two satellites was better than 2 s and the linking success ratio reached 93%, and the RMS value of tracking
accuracy was less than 30 prad.
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Fig.3 Diagram of spiral scanning
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