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Abstract: The micro laser retroreflector array INRRI (INstrument for Landing-Rovin, I\@Ck%roreﬂector Investigations) is one of the
international payloads onboard the Chang’ e-6 mission. It receives laser signals e y the laser equipment onboard lunar orbiters and
utilizes the characteristic of parallel reflection of incident laser on the reflective su;%lce to achieve high-precision ranging. Through repeated
observations and calculations, INRRI has become the very first absolute control point on the far side of the Moon, providing fundamental
support for lunar geodesy, remote sensing mapping and positioning, high-precision orbit determination and navigation of lunar orbiters. This
study presents mechanical structure and optical design of INRRI, and analyzes its key performance. In terms of design, a spherical dome
structure and coating technology are adopted to enable INRRI to effectively receive the orbiter’s laser beam within a wider field of view. In
terms of performance analysis, an effective reflection area model is established to analyze the reflecting signal intensity under different
incident angles. The results show that the effective reflection area of a single corner cube reflector (CCR) reaches approximately 1 cm? under
normal incidence, and INRRI can maintain stable effective reflection performance within a 60° half-aperture field of view. Furthermore,
combined with the velocity aberration effect and far-field diffraction theory, the detectability of INRRI by the laser equipment onboard lunar
orbiters is comprehensively evaluated. The dihedral angles of the CCR measured by a ZYGO interferometer are (0.37”, 0.64”, 0.37"),
corresponding to a total beam deviation angle of approximately 3.01"”. By establishing a far-field diffraction optical path and conducting
simulation analysis, it is found that the far-field diffraction pattern exhibits spots with varying intensities distributed over an angular range of
40 prad, thereby covering the calculated maximum velocity aberration offset angle of 11.01 prad and satisfying the requirements of orbital
observation and compensation, ThiZobservability of INRRI has been further confirmed by multiple successful detections usi “Lunar
Orbiter Laser Altimeter (LOL oﬁ\i the Lunar Reconnaissance Orbiter (LRO). This demonstrates the feasijlity G{ﬂoying micro
laser retroreflecto: C uteﬁ%qol points on the lunar surface and provides a reference for the i tPmization and future
application a trorqfifet subsequent deep-space exploration missions.
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