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Progress on the design of retroreflector for lunar laser ranging
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Abstract: Lunar laser ranging has made great contributions to the tests of general relativity and the un-
derstanding of the Earth-Moon system. However, because of the lunar libration, corner cube retroreflec-
tor arrays installed on the Moon about 50 years ago currently limit the laser-ranging precision for a single
photon received to centimeter level. Here we mainly introduce the latest progress of developing a 170 mm
aperture single and hollow corner cube retroreflector. The measurement shows that three dihedral angle
offsets realize 0. 10, 0.30, and 0. 24 arcsec, respectively. According to the simulation of far field dif-
fraction pattern, this prototype can achieve about 68. 5 % optical intensity reflected from ideal Apollo 11
or 14 arrays. We anticipate that this hollow corner cube retroreflector can be applied to the next genera-
tion lunar laser ranging.
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Fig. 1 The principle of Lunar laser ranging
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Fig. 4 The laser pulse was widen due to the array structure
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Fig. 6 The process of the manufacture of hollow retroreflector
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