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Heating and acceleration of magnetospheric plasma have been studied using in-situ plasma and field observations. A larg
number of observations reported two distinct plasma populations with different temperatures in the Earth’s magnetosphere [e.¢
Seki et al 2003]. However, the dominant heating/acceleration mechanisms and regions are not well understood. Moreover,
remains unclear whether the heating/acceleration mechanisms depend on mass. Only a few satellite missions have been a
to observe the thermal component of magnetospheric plasma with mass determination. Therefore, a small number of studie
focused on mass-dependent processes in the typical energy rahd® (keV) of magnetospheric ions. In this study, we first
separate the plasma into hot and cold populations, and then perform statistical analysis for each population.

The Fast Plasma Investigation (FPI) instrument on board the MMS satellite, which is in a low-inclination elliptical orbit with
an apogee of about 24 Re and a perigee of about 1000 km, measures the three-dimensional distribution function in velocity spa
every 4.5 seconds in an energy range of a few eV to 40 keV [Pollock et al. 2016]. Using data for a period of September 201¢
to September 2017, we examined density and temperature spatial distributions for hot and cold plasma populations. Specificall
we performed two-Maxwellian fitting to the observed three-dimensional distribution functions. Two different populations were
clearly identified inside the magnetosphere, but not in the magnetosheath. Next, we divided an equatorial plane into 0.5 Re
0.5 Re bins and then calculated the median of density and temperature for each bin for each population. The hot plasma has
higher temperature on the dusk side than on the dawn side. Also, in the presence of two component plasmas, the temperatt
of the hot plasmas is several tens of times higher than that of the cold plasma. We will perform similar analysis with the data
obtained by the HPCA instrument on board MMS to investigate mass dependence of the heating/acceleration mechanism. W
will also discuss the acceleration and mixing processes of cold plasma by focusing on oxygen ions of ionospheric origin.

BUEE T, A ANTHED 208 BINCX > T, WAE T X< DM « IEENM TN T E Tz, BAEIC
BT, BT T A T2 TS XAIMERFICFEL TV S T EDME SN TS, SZEZRIE X 51 = X LS00
EREII AT X S PRI N TRV, 722 « NERERED A A4 DERICK > TERES T2 DO ARIATH 5, i
KB T T A ERNRGY . WIS EES 5 T L IZREAEIC I B A A 2 OhiE, INEAA 4 = X L OB R
TN Z5%2%, ULh L., WAEOLEFIC Dz 2% HBRREAIE 75 X< OB DA A 2 FERIRATIE, BH A A
THo 1128, BTN E ORI A T 2V F—1 (< 1-10 ke\) ORI FREAAECE H Ui a 0, &
T, ETAAVEEXAUGRWEZRNT, S XAREBRVED LGOI TEE L. ZNFNICR U TR
FHENT 2179,

et 1000kmb» 5zt S 24ReDHiBH Z JH 019 % MMS 2 ICEH & 117z FPIERHIZRIIE eV 40keVDE -, 14
K] A SR ORI MREE TR L TV 5, AWIZETIE FPIBIIZRIC X B 5 N T— X & WV TS BICHEES % B0
AF Y BTV AF VENETNDEL, BEDOZER D OIS G U THREHRT 2175 70 BARYICIE, 2015
FOH1HMS 20174£ 9 A 1 HE TG 5Nz 3XoTHEZER O MBIz 2 ik Maxwell D fREIRELTT v T«
VIO, BNT T AR LG0T S AT LTz 2D TS AR ENETEL L AbNn, — AT
BHEORENEN >, 7 L THAIRERMNIID 6Re-24ReDTHIK % 0.5ReX 0.5ReD ¥ VICXY]D, KV v DHE,
IR DYz /R LTz 20 i K72 Z N END R BIHER LTz BANT T AT T X~ ¥ — b D&Y 5D &t
NRTCEHBICES TWAZ Wb o, FHTW0 7T ARMEET 355, BN T 5 AR DBEIIGRTN TS X0
HA0M5ICEZ>T0B T ebh Tz, 5%IE HPCABIHIZRIC X 0 B b NEBEAF Y OT—ZEHWT, Bl TS5 X
SO, hEEfE, EESBREZERT S TETH %,



