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Numerical
resistivity only

® Slow reconnection

® Quasi-steady
configuration

® Fast reconnection

® Quasi-periodic
process

Nongyrotropic
correction case

Time = 08:05:00 y= 0001,
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Wave Observations in the Magnetotail
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B, = -B, tanh(z/1)
J, = -J, sech?(z/4)

Ne

Lower hybrid
drift instability

(LHDI)
Kyoe ~ 1
Y~ O

Tearing instability
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3D Reconnection Researches (8~ 1)

» LHDI and magnetic reconnection

Enhances the tearing mode growth rate [Scholer et al. (2003), Ricci et al. (2004)],
No impact on the quasi-steady process [Zeiler et al., (2002), Fujimoto (2009)].

» Kink-type instability and magnetic reconnection

" @ Driftkink (k6~1, @ ~ ®,;) [Pritchett & Coroniti, 1996]
® Current sheet kink instability (k(A,A,)Y? ~ 1) [Suzuki et al., 2002]
| ® Electromagnetic LHDI  (k(p;p,)'*~ 1) [Daughton, 2003]

Drift )
mode

Triggers magnetic reconnection [Horiuchi & Sato (1999), Scholer et al. (2003)],

No impact on the quasi-steady process
[Pritchett & Coroniti (2001), Karimabadi et al. (2003)],

Gives anomalous dissipation during the quasi-steady reconnection
[Fujimoto (2009, 2011)].

JpGU 2012



Simulation Setup

AMR-PIC-3D code on Fujitsu FX1 (1024 cores)

B, = -B, tanh(z/1)

J, = -J, sech?(z/4)
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m,/m_ = 100

Max resolution:
4096 X 512 % 4096 ~ 1010

Max number of particles
lon + Electron ~ 101!

Max memory used ~6TB



Time Evolution of the Current Sheet

Surface: |J|, Line: Field line
Color on the surface: Ey, Cut plane:Jy

t=12.00




JpGU 2012



TS XEARIZEB LS BHBE DA

=
&
=
=
=~
[

JpGU 2012



Plasmoid-Induced Turbulence I
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Wave Properties (Linear Analyses)

O =0 Iy Simulation results

Linear analyses

® RDJKETIELZLY
o L7—ERHBE—R
® o &k [Im/m [ZIK7F
Q).
e hetetlbedll T o m/m, = 1834 THREH
0 25 5 75 10125 15 B <

ky?ui

JpGU 2012



F=EDH

AMR-PICO—FZRAWT. KR ar D RRREIR
TR FIaL—arvaERL ., SRITHLG L EHEE S
EJEJ/{T:O
@ EREFICH > TCEMRIIELE = EF=DEEHIE
(EEHI[ILED

@ JSXEAFDHERE = TBHIIEELZRIL

=

® RIKEIBH = og<o <oy
U7 BB AR EMS
m/m, = 1834 THLRELHEE

JpGU 2012



JpGU 2012



Wave-Particle Interactions
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Shear is

important factor.

The wave survives even for m/m_=1836.
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