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Abstract: In order to serve the needs of precise orbit determination for the three satellites of the Tiangin
Project, lunar laser ranging analysis and experimental research were carried out. The TianQin laser rang-
ing station in Sun Yat-sen University uses a 1.2 m diameter laser ranging telescope with a laser wave-
length of 1064 nm, a laser energy of 320 mJ, a laser repetition frequency of 100 Hz, and a laser pulse
width of 80 ps. It also uses a 2X2 multi-element array superconducting detector for lunar laser ranging for
the first time. After two years of lunar laser ranging experiments, on the evening of June 8, 2019 (the
sixth day of the lunar calendar) , four sets of effective echo signals from the Apollo 15 corner reflector ar-
ray were obtained for the first time, and then on November 7, 2019 (the tenth day of the lunar calen-
dar) , successfully received effective echo signals from all 5 laser retro-reflector arrays on the lunar sur-
face, with ¢cm level precision, indicating that the TianQin laser ranging station has acquired regular lunar
laser ranging capability.

Key words: lunar laser ranging; superconducting nanowire single photon detector array ; corner reflector
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Fig. 1 1.2 m telescope for laser ranging
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Fig. 2 Superconducting nanowire single photon detector
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Table 3 Detector type
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Table 4 Observation result

Wi Al Al4  Al5  L17 L21
APOLLO (%) N N N N N
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