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The future direction of SGEPSS: Subcommittee on the environment of airless bod-
iles, moons, and spacecraft
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The surface of celestial bodies without a thick atmosphere like the Moon is constantly exposed to the solar wind and
magnetospheric plasma. Such interactions between space plasma and the solid planetary surface have been investigated by
ground observations, lunar orbital observations, and computer simulations. The SGEPSS members have made significant
contributions to the production of scientific results in this field.

Regarding the Moon, water resource exploration in the polar region and crewed landing missions have started in the frame-
work of the international space exploration, in which Japan has also decided to participate. It is essential to quantitatively
predict the electromagnetic/dust environment and space radiation environment for various activities on the lunar Gateway
and the lunar surface. The environment near the lunar surface contains photoelectrons and charged dust particles in addition
to normal plasmas, so direct observation near the surface is beneficial for elucidating its properties. Joint research with the
planetary science field, including sample returns, is expected to reveal the origin of magnetic anomalies and space weathering.

There are some development items on the engineering side. For example, methods for measuring the electrostatic poten-
tial of the lunar surface and directly observing the motion of charged dust particles would be developed. A method for the
removal of dust particles adhering to the instruments will also be an issue. The spacecraft charging model may apply to the
estimation of the spatial distribution of electrostatic potential of the lander and its surroundings, but many things, including
dependence on topography and temporal variations, are to be considered.

In addition to the Moon, Martian moon exploration and comet exploration are planned in the 2020s, and in-situ data of
Jovian icy moons will be obtained in the 2030s. Thus, we will obtain data on environments of various small bodies different
from the Moon. Some countries will carry out asteroid explorations and icy moon explorations, and thus international and
interdisciplinary research will help us understand the environments of the small bodies, the origin of the solar system and the
origin of life.
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