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Mass dependence of ion temperature spatial distributions in the magnetosphere
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Heating and acceleration of magnetospheric plasma have been studied using in-situ plasma and field observations. Howev
dominant heating/acceleration mechanisms and areas are not well understood. Moreover, it remains unclear whether the he
ing/acceleration mechanism depends on mass. It is thus necessary to investigate ion velocity distributions for several majc
species in a wide energy range including typical ion energies in the magnetosphere. However, there were a few satellite missiol
that can observe the thermal component of magnetospheric plasma with mass determination. There have been therefore a sn
number of studies that focus on mass-dependent processes in the typical energy:fahf§eéV) of magnetospheric ions.

In this paper, we investigate heating and acceleration mechanisms of magnetospheric ions by comparing spatial variations
H+, He+, and O+. We use the data obtained by the HPCA instrument on board the MMS satellite which is in a low-inclination
elliptical orbit with an apogee of about 12 Re and a perigee of about 1000km. The HPCA instrument can measure H+, He+, an
O+ in afew eV to 40 keV energy range with a time resolution of about 10 seconds. Using 20-min averaged data for the period o
September 2015 to September 2016, we examined density and temperature spatial distributions. First, we divided an equator
plane into 0.5 Rex 0.5 Re bins and then calculated median of density and temperature in each bin. Next, we focused on arounc
noon and midnight where the satellite stayed near the magnetic equator.

The results show that the temperature of He+ increased in the near-Earth regions (r smaller than 9Re) compared to H+ ar
O+ in both daytime and nighttime. We found a difference in temperature radial gradient between ion species at r smaller that
9 Re, and the gradient was smaller for any ions beyond 9 Re. On the night side, the parallel component of the temperature t
the background magnetic field (T//) shows mass dependence larger than the perpendicular component (Tperp). On the oth
hand, no difference between the components is seen on the day side. These results suggest that the dominant acceleration/hee
mechanism is different between He+ and O+, or there is a phenomenon that selectively heats only He+. We will also investigat
differences/similarities in behavior between hot plasma and cold plasma. In addition, we will analyze velocity distribution func-
tion data for typical events of stronger temperature radial gradient of He+ than H+ and O+.
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