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Abstract: Reducing alumina in lunar and asteroid regolith would enable local procurement of aluminum and oxygen without transport-
ing resources from Earth. Therefore, a method has been proposed to reduce alumina by ablating it with a laser and selectively depos-
iting aluminum on an alumina plate from dissociated aluminum and oxygen gas. In the experiment, the alumina ratio in the deposited
layer increased and the alumina reduction was partially successful, but the specific conditions under which the alumina ratio is most
increased or to what extent the alumina ratio can be increased have not been clarified. In this study, the deposition of aluminum from
laser ablation plume was analyzed by molecular dynamics simulation to clarify the conditions for increasing the aluminum ratio in
the deposited layer. The simulation results showed that the Al/O ratio in the deposited layer increased by deposition, which was more
effective at higher recovery plate surface temperatures. These results suggest that the Al/O ratio can be increased by repeatedly
sublimating the deposited layer by laser ablation and depositing its ablation plume. Additionally, the upper limit of the Al/O ratio that

can be enriched by this method was also estimated from molecular dynamics simulations and a simple analytical model.
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