R006-37 25 ARF (6FK—Ib) BERY: 10 B 26 B 9:30-9:45

HOBRITEHSC O 33T 2 3 VESREIBIC B8 B KNI B9 2 it

# K Bkl (1], 2B Hah [1]; R R (1], U 57 [2]; 7Rk #83¢ [3]
[1] 5K - B [2] HOK - B - iz [3] FHIE

Statistical study on plasma heating around the reconnection separatrices in the
near-Earth magnetotail

# Mizuho Araki[1]; Masahiro Hoshino[1]; Kunihiro Keika[1]; Naritoshi Kitamura[2]; Yoshifumi Saito[3]
[1] University of Tokyo; [2] University of Tokyo; [3] ISAS

Magnetic reconnection is an important physical mechanism that converts magnetic energy into thermal and kinetic energy ¢
plasmas. The energy conversion is mainly performed at the X point, while it is possible to occur in the reconnection separatri
regions where topology of magnetic fields changes (Petschek et al., 1964). Moreover, it was observationally confirmed tha
cold ions are accelerated in the plasma sheet boundary layer (PSBL) of the distant magnetotail (Saito et al., 1995). The mai
purpose of this study is to understand how ions and electrons are heated and accelerated through the boundary. Particularly,
perform a statistical study on the heating, using high time resolution data. lons around the boundary are known to be multiple
components (e.g., Ueno et al., 2001), and it is therefore necessary to discuss about variations of plasma characteristics at the le
of three-dimensional distribution function. In addition, in order to investigate the mixing of multiple-component plasma, plasma
data with high time resolutions are required to analyze short time-scale phenomena less than the ion cyclotron frequency ("1 F
in the plasma sheet). We statistically examine plasma heating around the separatrix regions by analyzing velocity distribution
observed by the MMS (Magnetospheric Multiscale) spacecratft.

An example of reconnection separatrix observations is the event from 06:27:15 to 06:32:15 on July 16, 2017. We use three
dimensional distribution function data (lon: 6.7 Hz, Electron: 33 Hz) obtained from FPI (Fast Plasma Investigation) and magnetic
field data (128 Hz) obtained from FGM (Flux Gate Magnetometer) on board the MMS1 spacecraft, which was located in the near
Earth magnetotail at GSM-X "-15.7 Re. The X component of the magnetic field decreased from 55 to 20 nT, and the X componen
of the ion bulk velocity perpendicular to the magnetic field increased from 0 to 150 km/s. This indicates that the spacecraft
passed through the boundary between the northern lobe region and the plasma sheet on the earthward side. Three-dimensic
distribution functions showed a low-energy component and high-energy beams in both parallel and anti-parallel directions tc
the magnetic field. The temperature of low-energy componeritskgV) increased from 30 to 170 eV. The temperature of the
parallel beam (pitch angles of 0-45 degrees) increased from 2 to 3.8 keV. The temperature of the anti-parallel beam (pitch angle
of 135-180 degrees) is approximately constant at about 2.5 keV.

In addition to such data-oriented analysis of multiple component plasma, we perform non-linear 2- or 3-component fits to three-
dimensional velocity distribution functions. This analysis is necessary to extract multiple components from complex velocity
distributions for a large number of events that we have already found in the MMS tail seasons. In this presentation, we shov
changes in extracted plasma parameters (temperatures, anisotropies, etc.) across the separatrix regions to discuss about he:
and mixing processes.
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