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On the kinetic nature of Dipolarization fronts

*Haoyu Lu

A non-ideal MHD model including Hall and finite Larmor radius (FLR) effects was used to reproduce
the dipolarization fronts(DFs) produced by the interchange instability in the magnetotail.
Numerical results indicate that Hall effect on the scale of inertial length determines the
distributions of electric field and its ingredients at DFs. The inclusion of FLR effect would cause
a clear asymmetry and dawnward drifting of the DF structure, which is attributed to the ion
diamagnetic velocity. In addition, it also causes to alter the direction of the high-speed flow
nearby the DF.
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Landau resonant acceleration of relativistic electrons by whistler mode waves at oblique
angles
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We perform test particle simulations of relativistic electrons interacting with whistler-mode waves
propagating from magnetic equator at oblique angles in this study to reveal the acceleration
processes of electrons in radiation belt. First we demonstrated the validity of gyro-averaging
method, which solved the equations of motion of relativistic electrons with oblique propagated
whistler-mode waves. In a simulation, initial distribution of kinetic energy and equatorial pitch
angle are set to be a delta function, and the location of electrons are set to be different along a
magnetic field line. Following the trajectories of electrons, we obtain the numerical Green's
function of evolution of kinetic energy and equatorial pitch angle. We have computed several cases
with energy ranges from 50 keV -2 MeV, and equatorial pitch angle ranges from 20°-70° for both
parallel and oblique propagating waves. By analyzing the trajectories and Green's functions of
electrons, we understand that the accelerated mechanism under Landau resonance, which appear in
oblique whistler-mode wave-particle interactions but not in parallel waves, is very different from
n=1 cyclotron resonance. Furthermore, by comparing the efficiency of acceleration in parallel
propagating cases and oblique propagating cases at different energy ranges covering the MeV
electrons, we found that MeV electrons are accelerated with remarkable efficiency through n=0
resonance.
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Simulation study of whistler-mode chorus in planetary magnetospheres
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The Rayleigh-Taylor instability (RTI) develops at an interface between two fluids with different
densities when an external force is applied from a heavy fluid to a light fluid. The RTI is seen as
a secondary instability of the Kelvin-Helmholtz instability taking place at the magnetopause. The
spatial scale of the secondary RTI is on the ion inertial scale or ion gyro scale where non-MHD
effects are important. In the previous studies of ideal MHD simulations, the RTI develops
symmetrically in the horizontal axis. On the other hand, previous hall-MHD and Finite-Larmor-Radius
(FLR)-MHD simulations have shown that the RTI develops asymmetrically in the horizontal axis. In
this study, basic processes of non-MHD scale RTI are of interest. We perform four-dimensional
Vlasov simulations of the RTI with two spatial dimensions and two velocity dimensions. We vary the
ratio of the ion inertial length and/or the ion gyro radius to the spatial scale of the density
gradient layer, and discuss the effect of the non-MHD effects on the linear growth and nonlinear
development of the RTI.
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DRFI VIO TOBENREIRIT I LOHOREERESHNC U, ZORG L IRAETOBIEDEREIC
BOTTSAVRBNFETDEVDSRETHD. COREREBBODHTTISXET RAREKT 3 C & THSILEGE
BOBECHRESX. RFIVvIIATOER)IRD I VREREITZIEEZS5ND,
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BRTHD BMRFIvIOUIRDIIVETIV ZERET D, RF T VIS TEEDEKICHELIFER
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HEEBOBRE U TERILESHATE D, . TS XTI ROER. BERICHE O>TIDELSKEYIRDY3Y
HEEMEDRUERT D ETRERICKDEEY IXRT VI VIFFERICHUVWKREHET D, KBEIL 7
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Do THlc. AEm h§D<thF$Eﬁﬂﬂk@@%&ﬁLbﬁ&?%b\;ﬂ@ﬁ%?bﬁk#DZE
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Physics of Plasmas, 22, 10, 100706),
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Higher-order weighted compact nonlinear scheme for magnetohydrodynamics
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BRREFH - RETSIAVERERICHEVT. BKRAENZFE (MHD) HISE0MEERK &V ELROEMITAEE 5N
AERNICEBLEIZRZLTUVBIEERSND, CNETIC. EERLE DRI TEARER: & BUBIRENS < it
EHRTET DR DEMY —V VEEEDENMICEFEINTE /2, K. Miyoshi and Kusano [1]IC KD TIE
REINTHLLDEM Y — ¥V VIREF. BERE. B, HDOO/NX MIMHDEBEREE LT, BRALEMHDY T ~
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SIEFENZHFHEEZ AV cEXEEEREBEENEIKBVSNS[2,3,4], UKL, —fRICEZRTEREEE
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VIBE P EDE CTERKBENTIRELSIEHMIT I VT REDE (Weighted Compact Nonlinear
Scheme: WCNS) [5,6]ZRAL. ZRITMDICH T DR XEEEEKIBEEERHE T . WINS[E. EMIETDE
BHEEC K > TSN S RBERERR & S XBEFLEDNSBRIND, AT TIE. SKEEHETR
RELRFIZIEORDFIDED TER I NBUINSIC DUV TLEBBERERZTU). WINSOBEMEZERUIZ, &
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