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5-season's optical observation of neutral helium distribution in interplanetary space by Hisaki
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Relative motion exists between the heliosphere and interstellar medium, and interstellar medium flows into the
heliosphere as interstellar wind. The major constituents of interstellar medium are hydrogen and helium, and their
neutrals can penetrate the heliosphere beyond the heliopause. Once the neutrals are ionized by the solar ultraviolet
light in the heliosphere, they are picked up by the solar wind and return back to the heliopause. Only neutral helium
can penetrate deep near the sun, while remaining neutral. This is because the ionization rate is low due to the high
ionization energy.

The motion of neutral particles in the heliosphere is determined by solar gravity and solar radiation pressure. The orbit
of helium atoms becomes Keplerian motions because the term of radiation pressure is almost negligible. As a result,
dense regions form on the downwind side of the interstellar wind. This is called a helium cone. The helium distribution
in the helium cone is dependent on the velocity and direction of the interstellar wind and the density and temperature
of helium atoms in the interstellar medium. Although optical observation of neutral helium is a study that has been
done since the 1970s, it is a valuable method because it is possible to estimate the parameters of interstellar medium
from the observation in interplanetary space.

The "Hisaki" (SPRINT-A) satellite has an extreme ultraviolet spectrograph which can detect resonance scattered light
of helium atoms. The main aim of "Hisaki" is to observe planets continuously over a long period, observation of
resonance scattered light from helium atoms in interplanetary space is also carried out, as an optional observation, at
the time when "Hisaki" passed through the helium cone between November and December from 2015 to 2019.

By comparing the observations with the emission distribution calculated from the simple model of helium cone
formation, interstellar wind direction was estimated. As a result, it was confirmed that the direction of the interstellar
wind was consistent with recent observation by other satellites, and it was confirmed that the direction of the interstellar
wind was temporally stable for these 5 years.
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