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Abstract
In this report, we investigate thermal flight behavior of water molecule in lunar caverns. We trace the
repeat of flight, stop and re-flight inside in a cavern model of a water molecule that is generated at the
bottom of skylight hole opening over the cavern. The assumed temperature is -20°C that is expected in
the possible cavern extending from the bottom of the Mare Tranquillitatis Hole (at 8.3N, 33.2E), one of
the largest skylight holes on the Moon. As a preliminary investigation, we execute 10 times simulation
runs for thermal flight behavior of a water molecule in a simplified two dimensional space that is a
rectangle box, each sides are corresponding to a ceiling, a floor in parallel to the ceiling and two
perpendicular back side walls. The box has an opening at a central part of the ceiling as the bottom part of
vertical skylight hole which is the exit of water molecules to the outside. As a result of runs, we found
that water molecules averagely escape from the cavern space in 7 sec for the case of 0.5 km semi-length
cavern and 420 sec for that of 10 km semi-length one. This result means some amount of water molecules
may be left, if the duration times of residence by adsorption at ceiling, floor, and back-side walls exceed
40000 sec at each stop for 0.5 km semi-length caver and 1400 sec for 10 km semi-length one. In addition,
we note that the residence time of water molecules in the caverns becomes longer and deposition of water

molecules probably proceed when we simulate in more realistic cases with a three dimensional cavern.
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BE (U= AH) :Denevietal, 2012, R : Mousisetal.,, 2015) IZHFE R I TWA5D.
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