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Introduction: Lunar retroreflector arrays (LRAs) 

consisting of corner-cube reflectors (CCRs) placed on 
the nearside of the Moon from the Apollo-era missions 
have demonstrated their longevity, cost-effectiveness, 
ease of deployment, and most importantly their inter-
disciplinary scientific impact through the ongoing lunar 
laser ranging (LLR) experiment. The human explora-
tion of the Moon, and the lunar south polar region in 
particular, provides a unique opportunity to build on this 
legacy and contribute to the scientific return of Artemis, 
for many decades to come. 

Motivation: The lunar south polar region is home 
to one of the coldest regions in the solar system, offering 
a unique opportunity to impact the LLR experiment. A 
retroreflector placed at an Earth-visible cold region will 
lift the thermally-limited size constraint on a single 
CCR. A large single CCR placed in such cold regions 
would benefit from a significant throughput gain, poten-
tially enabling the extension of the LLR Earth station 
network (currently 4) to the wider SLR network (45+ 
stations distributed globally) [1].  

Scientific impact: Currently, LLR is the only ob-
servation that allows an estimation of the shape of the 
lunar core. LLR-derived lunar interior and core shape 
parameters improve our understanding of the lunar for-
mation and evolution. While the degree-2 order-0 shape 
of the lunar core-mantle boundary is accessible using 
LLR analysis, the degree-2 order-2 shape remains unre-
solved and holds importance to lunar dynamo mecha-
nisms through tidal instabilities [2].  

Recent work [3] shows that new retroreflectors at 
the south pole and the limbs, would help resolve this 
parameter through its improved geometry. Currently, 
lunar ephemeris fitted to LLR data provides the link that 
connects the lunar principal axes frame to the solar sys-
tem barycentric frame. A well-known lunar frame at-
tached to the lunar crust has the potential to confirm the 
existence of a solid inner core through resonances [4] 
and contributes to the maintenance of precise solar sys-
tem ephemerides [5,6] that aid high-precision naviga-
tion. New retroreflectors would have a significant posi-
tive impact on LLR-derived science that span lunar sci-
ence [7], Earth orientation and rotation, reference 
frames [8] and precision tests of fundamental physics 
[6,9]. 

NASA’s Commercial Lunar Payload Delivery Ser-
vices (CLPS) program and the Lunar Geophysical Net-
work (LGN) mission [10] are expected to be the primary 
drivers for near-future lunar surface deployments of 
retroreflectors.  

References: [1] Viswanathan et al. (2020) Lunar 
Surface Science Workshop, Abstract #5070. [2] Le Bars 
M et al. (2011) Nature, 479(7372), 215–218. [3] Viswa-
nathan et al. (2020) LPSC, Abstract #2031. [4] Stys, C. 
& Dumberry, M. (2018) JGR:Planets, 123(11), 2868–
2892. [5] Folkner W.M. et al. (2014) IPNPR 196, 1-81. 
[6] Viswanathan, et al. (2018) MNRAS. 476, 1877–
1888. [7] Williams J.G. & Boggs D.H. (2015) 
JGR:Planets, 120(4), 689–724. [8] Pavlov, D. (2020) J. 
Geodesy, 94(1), 5. [9] Bourgoin A. et al. (2017) Phys. 
Rev. Lett., 119(20), 201102. [10] Neal C.R. et al. (2019) 
LPSC, Abstract #2455 


