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HIGH-PRECISION SCIENCE INVESTIGATIONS

JPL LLR is a Legacy of the Apollo Program

Apollo 11 array in 1969 initiated a shift from analyzing lunar position angles to
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New Table Mountain LLR facility will allow a reverse shift: from lunar ranges to pos
angles with precision of 3®m, a factor of 200X better than is currently available ~5 m
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JPL OCTL at the Table Mountain Observatory




HIGH-PRECISION SCIENCE INVESTIGATIONS

Advanced Lunar Laser Ranging ( AdLLR)

SPL

A New LLR facility at Table Mountain Observatory, CA:

i 1-m telescope of JPLOs Optical Communi ca

I High-power laser (a CW laser with 2kW average power) to range the moon;

A This power level is 1,000 higher than is currently used by the best LLR facility
at the Apache Point Observatory (APOLLO effort, which uses pulsed laser
with 2W average power and 3.5-m telescope);

A With the transmitted power at this level, for the first time, we will be able to
conduct differenced LLR with a precision <30 micron (limited by Earths
atmosphere) i a factor of 200 better than is currently possible.

A Towards new science investigations of the moon:

I AdLLR would dramatically enhance our knowledge of the deep lunar interior,
beyond the contributions from the GRAIL mission & current LLR efforts

A Would provide key new insights into origin and evolution of Moon;
A Core shape, rotation, dissipation, and stimulation of free libration modes;
A Interior tidal rigidity and dissipation, and possible regions of partial melt.

A Potential improvement in LLR configuration:

I Significant flux is available: AALLR can range the moon even with a small corner-
cube retroreflectors (CCR) Apollo-type (dia 3.8 cm): a CubeSat deployment?



HIGH-PRECISION SCIENCE INVESTIGATIONS
Differenced Lunar Laser Ranging

SPL

GRAIL determined lungravity field Revealing Deep Lunar Interior

with surface resolution of few kilometers PR
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Major impact on lunar science

A@LLR: lunawrientation to <0.1 mas
A200X the accuracy in measuring
_ lunarrotation vs current results
Properties of from LLR and GRAIL combined,;
deep lunar interior AFocus on deep lunar interiprcore
are still uncertain & properties of interior down to the
last ~380 kmt lunar evolution.



