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Long-term Variations of He++ Ions in the Inner Magnetosphere: Observations by
Arase LEP-i
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He++ ions in the inner magnetosphere primarily originate from the solar wind and can serve as a tracer of solar wind-origin
ions. However, their spatial and temporal variations remain poorly understood due to the limited number of satellite observa-
tions with sufficient mass resolution. The Low-Energy Particle (LEP-i) instrument onboard the Arase satellite provides high
mass resolution and enables clear discrimination among ion species, including He++. In this study, we analyzed Time-of-
Flight (TOF) data from LEP-i with a 10-min time resolution to investigate the long-term variations of He++ ions in the inner
magnetosphere and their dependence on L-shell. Our analysis covers the period from the declining phase of Solar Cycle 24
through the rising phase of Solar Cycle 25.

We found that the ratio of He++ and H+ (19 keV/q) has a clear solar cycle dependence. The ratio varies distinctly be-
tween the outer (L = 4.5) and inner (L <4.5) magnetosphere, suggesting differences in loss time scales, likely due to charge
exchange process. Furthermore, we found that the He++/H+ ratio observed by Arase LEP-i is correlated with solar wind
speed, which is similar variation to the He++/H+ ratio in the solar wind. Unlike previous studies, observations by the Arase
satellite’s LEP-i instrument suggest that He++ counts depend on both solar activity and geomagnetic activity. These findings
suggest that He++ ions in the inner magnetosphere retain signatures of their solar wind origin and serve as useful tracers of
solar wind-origin plasma in the inner magnetosphere.



