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During this onsite training, I have worked on a characterization method of surface roughness on air-less bodies such
as the Moon and Mercury. This work has been supervised by Dr. Hauke Hussmann and Dr. Alexander Stark from
the planetary geodesy group at German Aerospace Center. The training began on 29 March 2022 and continues for
a year.

Multiple space exploration missions have employed laser altimeters, which measure distances between the
spacecraft and planetary surfaces. During their operations, a laser pulse is shot toward the surface, and a telescope
receives the return pulse that contains valuable information about within-footprint morphology, such as surface
roughness at an a-few-meters scale. In particular, laser altimeters onboard ESA-JAXA joint Mercury exploration
mission BepiColombo or Jupiter icy moons explorer (JUICE) can measure signals of pulse shapes themselves,
possibly enabling us to get more detailed information about footprint-scale topography. These missions are still in
the cruise or pre-launch stage, so it is important to consider their performance to make a scientific observation plan
before their arrival. In this work, we made a numerical code that calculates pulse shapes more realistically than in
previous works and estimated its actual performance during the operation. The results have already been presented
at conferences such as Europlanet Science Congress 2022 or the BepiColombo laser altimeter team meeting.
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Figurel. #WRI)2 I IZ 1T 5 L —H — L AR O, Examples of laser pulses on typical surfaces.

Reference: Nishiyama et al.,, 2022, EPSC (https:/meetingorganizer.copernicus.org/EPSC2022/EPSC2022-
326.html)




