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1. Introduction

The European Space Agency mission LUMIO (Lunar Meteoroid Impacts Observer)
aims to characterize the lunar and near-Earth meteoroid environment by imaging impact
flashes on the far side of the Moon [1]. During its 1-year operative phase along a quasi-
periodic Halo orbit about the Earth-Moon Lagrangian point L2, LUMIO will observe the
lunar far-side while keeping its line-of-sight to the Earth unobstructed.

With this geometry, the LUMIO spacecraft may be the first miniaturized satellite to
exploit its radio communication system to carry out bistatic radar (BSR) observations of
the near-limb regions of the Moon, which may help characterize the surface roughness
and dielectric constant around recent impact sites [2].

Furthermore, high-frequency VIS-NIR images collected by the LUMIO-Cam during
science operations represent an opportunity for testing innovative orbit determination
techniques such as using precise timing of stellar occultations to complement ground-
based radiometric measurements. Stellar occultation measurements are expected to
Improve the navigation accuracy during science observation windows [3,4], aiding iIn
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Assumptions

Stellar catalog UCACT-PI (merges
UCAC2 and Tycho-2 with parallax
from Hipparcos;

Stars with visual magnitude > 6

Earth/Sun separation > 17.5° from
camera boresight (stray light)

Occultations occurring on the Sun
side of the terminator plane are
removed anticipating pixel saturation.
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radiometric measurements and assuming a conservative noise of 1 s to account for the
LUMIO-Cam sampling rate (66 ms), the onboard clock jitter, and optics diffraction.
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This work has outlined the proposed LUMIO Radio Science

« X-band (A4 = 3.6 cm) For the trajectory propagation, we considered: relativistic point-mass gravity from the Sun, Experiment, its main objectives, and expected performances,
» 34 m DSN receiving antenna the Solar System planets, and their moons; spherical harmonics up to the degree and order highlighting the potential of bistatic radar observations and stellar
20 for the Earth and the Moon (respectively GLO660B and EIGEN-GL04C models); solar occultations to enhance the characterization of lunar impact flashes.
PGG }\2 radiation pressure using a standard flat-plate model for a 12U Cube-Sat with deployed solar Future work will focus on consolidating the oberational bineline and
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