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New Challenges in Space
Modified from Nishida’s Plenary Talk

1.Magnetic structure of coronal mass ejection (CME)
[S-O1:Tian] [S-14:Huang]

2. Reconnection in the magnetotail
[S-112:Fu] [S-113:Zhu] [S-117:Lu] [S-118:Zenitani]
[S-119:Wang] [S-19:Ebihara]

3. Acceleration by wave-particle interactions
[S-18:Zong] [S-123:0mura] [S-124:Lee] [S-126:Tao]

4. Turbulence in the magnetosheath and Solar Wind
[S-15:He] [S-16:Zhao] [S-17:Kakad] [S-10:Shi] [S-111:Yang]

5. Planetary Period Oscillations in magnetospheres
[S-12: Mauel] [S-13:Nishiura] [S-114:Rong]

6. Others (Atmosphere, lonosphere)
[S-120: Chen] [S-O2:Rauf]
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Examining the Solar Cycle Variation of Coronal Holes

(a) v, (Poue: Open magnetic flux area)
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(e) Total open flux area vs. Sunspot number (SSN)
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Open flux areas migrating
across the equator

New pen flux areas generated
in the low latitude and
migrating poleward

New open flux areas locally
generated in the polar region

During the sunspot rising phase,
the outward and inward solar
open fluxes perform pole-to-
pole trans-equatorial migrations
in opposite directions. The
migration of the solar open
fluxes consists of three parts.

[S-14:Huang]
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Electron acceleration during magnetic
reconnection: PIC simulations

e |ndividual orbits of acc. electrons

e Ensemble energy-gain (adiabatic theory)
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< Magnetic topology (guide field) changes dominant acc. process
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Electron acceleration in the separatrix region:
Cluster observation

e Energetic electrons travel < Double layers (DLs) and
in the parallel, inflowing direction electron holes (EHs)
e Eyis detected 1
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Comprehensive survey of electron orbits:
PIC simulations
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Magnetic reconnection dissipates energy at O-lines but not X-lines
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First-order Taylor expansion (FOTE) [S-112:Fu]



Quasi separatrix layers (QSLs) provide more global and
complete views on 3D plasmoid and reconnection structure

ssure contour in z=0 plane
lines crossing y=-90 and z=0
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Ref: [Zhu and Raeder PRL 2013, JGR 2014, Zhu et al. POP 2017] [S-113:Zhu]



Global MHD simulation, REPPU

800 Re (noon) 300 Re (midnight)

Solar wind

Inner boundary of the
magnetospheric domain
(~3.0 Re)

10M 46M grid points

* Global MHD simulation (REPPU) developed by Tanaka (2015) was used.

[SI-9:Ebihara]



Simulated auroral breakup
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Chorus generation reproduced by electron hybrid
simulation

with real parameters

[Katoh and Omura, EPS, 2016]
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Generation Mechanism of Plasmaspheric Hiss

VAP-A
(a) 10° (a) 3000 107
107
¥ 110* =) 2000
- pn
> ~N
9 x fr -5
g = = 10
g = =
- 10° =]
= 1000
107
S - - = — __B Bl
0 0410 0420 0430 0440 0450 0500 o 1 0‘8
2015Feb 21 .o =2 e .6 = 1.0
__froem 2013 Feb 18 O927:25 [s]
ol —a
(b) = () aoo F 10
-
10%
g FS 10°
3 =
H |10*® =~ -6
g s 200 10
&= =
107 g
=
107
10°
Seconds 42 0 00 10 20 30 4042 o
2013 Feb 21 0428: f H I 200 10
0429
: j from 20132 Feb 18 O0927:2 s]
(c) 1000 F Fr—qn k3 E & T 10*
r: 1 - & i 4 .
1 ‘ i ’ [ h (<) %‘ .03 para_ azi-m X
I e i 1 a l' ' i d = 1 ﬂ, 1' |ﬂ I{’ R '| 1
1 i1 ~
s00 B 2 ' - e, ' l l-l=>g 0.00 "L-"r,\vq..‘\:' j' |IJ||'[ HJ[\JDU'. *uf lJ'l.l'\v \,ﬂ\,« J\j\f\y’
o : t' I i < 10° = = . v ] " |
L ' - ' 1 ) = -0.03 * _ ;
0.020 |- - - E|
B = = B -- - .- - 3
¢ i = B - - - - _
600 = ] T as - - - - - - -
= =1 - -
= = O0.010 -
¥ [10° =y
=3 - o
g 300 = ==
2 400 — - -
@
= =y
0 -
107 250 E T - :
200 600 650 . 700

from 2013 Feb 18 0927:25 [s]

N da LR Tl e L Rl 2] B [Nakamura et al., JGR, 2016]

Seconds .000 200 400 600 800 .%070
2013 Feb 21 0429:

[5ummers et al., JGR, 2014] [S_|230mura]



We analyzed the dependence of duration on MLT and the AE index using Van
Allen Probes data and DAWN code simulation. Our data analysis shows that the
duration is larger at dayside (smaller AE) and smaller at nightside (larger AE).

Normalized Histogram
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Nonlinear Instability of Alfvén wave in the interplanetary plasma

—

3 Transition from 2D- to 3D-decay: results (zhao+2017 submitted)
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Role of Ponderomotive Force in Formation of Coherent
Wave Structures Through Wave Breaking in Plasma
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A model for the Walen slope of Alfvenic fluctuations
in the solar wind
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Generation of hydrogen, helium and oxygen cyclotron
waves and harmonics by fast magnetosonic shockes

Formation of Oxygen bunch distribution

2(3 H +

)
x=-22~-18 I

o

9

uJ/SZH

0.25 4

0 0.5 1 13

K[2,V,]

VxNM

[S-124:Lee]



New Challenges in Space
Modified from Nishida’s Plenary Talk

1.Magnetic structure of coronal mass ejection (CME)
[S-O1:Tian] [S-14:Huang]

2. Reconnection in the magnetotail
[S-112:Fu] [S-113:Zhu] [S-117:Lu] [S-118:Zenitani]
[S-119:Wang] [S-19:Ebihara]

3. Acceleration by wave-particle interactions
[S-18:Zong] [S-123:0mura] [S-126:Tao]

4. Turbulence in the magnetosheath and Solar Wind
[S-15:He] [S-16:Zhao] [S-17:Kakad] [S-10:Shi]
[S-111:Yang] [S-124:Lee]

5. Planetary Period Oscillations in (Saturnian) magnetospheres
[S-12: Mauel] [S-13:Nishiura] [S-114:Rong]

6. Others (Atmosphere, lonosphere)

[S-120: Chen] [S-O2:Rauf]




Planetary Period Oscillation (PPO) in
Saturn’s magnetosphere-ionosphere

Magnetic Field
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Laboratory Magnetosphere Reveals Fundamental

Plasma Phenomena

High-resolution detection of power spectrum with and without “Artificial Moon”
Shows consequence of Inward Curvature Pinch of magnetospheric diffusion

“Artificial Moon” creates Inner Particle Source Turbulence Reversal:

in Laboratory Magnetosphere

B Without “Moon”

10 : 10

w/2m ~m 0.7kHz

f (kHz)

Density Detectors

Fast Pellet Injection

Forward
Propagation

With “Moon”

w/21m ~—=m 0.5kHz

Reversed
Propagation

[S-12: Mauel]
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Space Plasma Physics Applied: & »
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The GEANT4 Monte Carlo Code Developed by CERN
Vertical magnetic fields assumed in simulations [P20: Tsurutani]



