Feot F1-21) Pl ReEE R (ARBRERRD Vol. 60 No. 1-2

2021 4F 1 H ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI Jan. 2021

DOLI: 10. 13471/j. cnki. acta. snus. 2020. 11. 11. 2020B128

HLLER S H ERIORINER B9 555205

AR, KA B BB, BmR Y, KEMRY, XK
-F‘]/"J—l,2’ /]\7}:@“_)5/12’ fé_’}g)&l,z’ ﬁ_(j;—l—DrTﬂlZ 7}:5‘7114:}_12 <]_]I>‘L 12’ l‘é‘]%l,z’
R, R, RS, ALHE, RIE, REAL"

. “REAXNHBFHRELERET, PLOAFREPS, RENESHT RS, BRMAAHG] Ak
R P, T AR BRI 519082

oL R FHEE R LFI, S R ki 519082

PEMAFEEHLLSE, =8 LW 650216

ATRRFOTFHFLE IRLFR, LK &% 210093

A F KA S EIARG HEAR T, 4k KA 130033

¥ &S R E R AT 84 FT A LI, AL TR 100094

S

OE: WAL R “REHR 0123 AR RIS <07 A, STELG] T I TR 0 R I E
KARKRLEWESY, AR SCOFE T HEREOCI 87 5 S0 98, oA REERINGE ) FIIWEERS BE . i K2 R 35T
REOGIMEE el (DURRRFR “REESTE” ) R L2 m OAREOEIIESEEES, BB 1064 nm, BOGAER 320
m], WOETEEMA 100 Hz, POEHKE 80 ps, B KR 2x2 Z 05 AR #8647 H skt . RE G+
2019456 H 8 H CRIGHIZN) W RIRFE H Apollo 15 fi I St e85 A R BG5S 4 4, BT 2019411 H7H
(ZQJ*JFQ) 6 IR F A T A0 5 AN IO M R AR BRI A R RN AR S, DUBERS A B em 2, FRECE
FEG U C 4 B H A BREOE R RE
93%2151: A EREO M, BTN SOt
FESES: P29 XEMFREE: A XEHS: 0529-6579 (2021) 01 -0247 —06

Research and experiment of lunar laser ranging in
Sun Yat-sen University

GAO Tianquan", ZHANG Caishi?, LI Ming", LI Yugiang’, HAN Xida", LIAN Junxiang", LIU Shengqian",
LI Zhunbiao", TU Liangcheng, WU Xianlin", YANG Shanqing"?, YE Xianji'’, YAN Yong", ZHANG Labao",
ZHANG Hongbo®, ZHANG Jinxiu', ZHOU Lixiang", ZHAO Yongzhi’, ZHAO Hongchao"

1. MOE Key Laboratory of TianQin Mission, TianQin Research Center for Gravitational Physics ,
Frontiers Science Center for TianQin , CNSA Research Center for Gravitational Waves ,
Sun Yat—sen University (Zhuhai Campus) , Zhuhai 519082, China

2. School of Physics and Astronomy , Sun Yat-sen University, Zhuhai 519082, China
Yunnan Observatories, Chinese Academy of Science, Kunming 650216, China

w

4. School of Electronic Science and Engineering , Nanjing University , Nanjing 210093, China

* WFSHEEE: 2020 -11-11 FRABH: 2020-12-12 Wﬁﬁﬂiaiﬁ: 2021 -01-13
BEE&WE: | R4 505 0 LA A5 H (2019B030302001); FE 4 A /B2 L4 (11655001)
EEE: mRR (199044), Wy HRAE: HEREOENE; E-mail: gdotq@mai]Z. sysu. edu. cn
A+ (19944E248), B BFRAE: TA/HEKEOGCIEREE /24T ; E-mail: hangesh5@mail2. sysu. edu. cn
(LA B R 3 s — 1)
BEEE: B8 (1985442), Y WA E: BEmEIUMEsH . ST E-mail: zhaohongch@mail. sysu. edu. cn



248

RS (AR

5. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Science , Changchun
130033, China
6. Arospace Information Research Institute , Chinese Academy of Science , Beijing 100094, China

Abstract: In order to serve the needs of precise orbit determination for the three satellites of the Tianqin
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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Fig. 3 Apollo 15 and Lunakhod 1 corner reflector echo signal
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