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It is known that high energy particles are produced in various astrophysical
plasmas, for example solar flares and supernova remnants. The particles are believed to be
accelerated by large-amplitude magnetosonic shock waves. However, the detailed mechanisms have not
been clarified. Using electromagnetic particle simulations, we have clarified effects of
electromagnetic fluctuations excited by trapped electrons on ion acceleration and positron
acceleration. We have also studied nonlinear evolution of lower-hybrid wave instabilities driven by

eﬂergetic particles. This result can contribute to both space plasma physics and fusion plasma
physics.



1960

1980

[ OhsawaPhys. Rep. (2014)]

©

L 1
1)
2) 3)
3)
1
[Shikii & Toida POP
(2010), Toida & Joho JPSJ(2012)]
@
Q e W pe
b)
1
3



4)

D

(2015)]

LHD

Maxwell

1
2
1
MP1 OpenMP
4 1)
2)
3)
3 2
(LHD)
[Toida & Inagaki POP
2 3
(xy) (x,2)
y



6 54 vsh=0.95c cosB (c

Qe/w pe=5.0 (a)
y B:
(b)(c)
(b) (c)
VxiVsh>1
2
(b) 1,013 1,025 1,038
(C) X/(C/(J)pe)
2)
400
Y
200
Q>Wpe  Ven™C COSO
400
pe
200
®) 100
X>Vent -
(©) = -
= iy i
Al N 3 o0
X Val (x-vut)/(c/ @p)
1
(©)
2
[ 1
3) 3
2 3
[Toida POP (2016)]
2 2
Korteweg-de Vries (Kdv [Toida &
Ohsawa JPSJ (1994), Toida & Kondo POP (2011)] Kdv

clwpi
c/ Wpe



2

E eF= -ef EndS
F € eF ~£2muva?
eF ~&mva? VA
F F mi/Mme
3 Qi <o <(Qi Qe )12
F
2 Ti/Me 2
eF ~¢ i+t n])/n(e)2ml,bA
Ni, Ne, Np F
F
4)
(LHD)
(NBI) Radio Frequency RF [Saito, etal.,
PFR (2018)]
NBI
[Toida, et al. PFR (2018)] w= 1Qi(l Qi
W LH
LHD NBI
RF
LHD
NBI RF
NBI
log( A B/By)
NBI - o
Qi
Qi o 1Qi
w= 1Q;
LHD
W LH |
[Toida, et al. PFR 500 Q;t 1,000 1,500

(2019)]



4 4 0 2

M. Toida , H. lgami, K. Saito, T. Akiyama, S. Kamio, and R. Seki 14

Simulation Study of Energetic lon Driven Instabilities near the Lower Hybrid Resonance 2019

Frequency in a Plasma with Increasing Density

Plasma Fusion Res. 3401112(7pages)
DOl

10.1585/pfr.14.3401112

M. Toida, K. Saito, H. lgami, T. Akiyama, S. Kamio, and R. Seki 13

Simulation Study of High-frequency Magnetosonic Waves Excited by Energetic lons in Association 2018

with lon Cyclotron Emission

Plasma Fusion. Res. 3403015(5pages)
DOl

10.1585/pfr.13.3403015

M. Toida 23

A theoretical study for parallel electric field in nonlinear magnetosonic waves in three- 2016

component plasmas

Physics of Plasmas 072215(13pages)
DOl

10.1063/1.4958312

M. Toida and J. Inagaki 22

Effects of trapped electrons on ion reflection in an oblique shock wave 2015

Physics of Plasmas 6235

DOl
10.1063/1.4922847




19 2 7

Mieko Toida

Simulation study of trapped electron effects on positron acceleration by a shock wave in an electron-ion-positron plasma

28th International Toki Conference (1TC28)

2019

2019

2019

2019

Mieko Toida

Simulation study of effects of trapped electrons on particle acceleration by a shock wave

International Congress on Plasma Physics 2018

2018




2018

2018

2018

M. Toida, H. lgami, K. Saito, T. Akiyama, S. Kamio, and R. Seki

Particle simulation of stair-like frequency chirping in lower-hybrid resonance range caused by energetic ions

International Toki Conference 27

2018




2018

2018

Plasma Conference 2017

2017

M. Toida, K. Saito, H. lgami, T. Akiyama, S. Kamio, and R. Seki

Simulation Study of high-frequency magnetosonic waves in association with ion cyclotron emissions

26th International Toki Conference (ITC 26)

2017

2018

2017




M. Toida

Ultrarelativistic particle acceleration by a collisionless shock wave

18th International Congress on Plasma Physics (1CPP2016)

2016

2016

2016

2016

M. Toida

Parallel electric fields in nonlinear magnetosonic waves in a multi-ion-species plasma

25th International Toki Conference (2015.11.3 11.6)

2015




M. Toida and J. Inagaki

Effects of trapped electrons on ion reflection in an oblique shock wave

57th Annual Meeting of the APS Division of Plasma Physics (2015.11.16 20)

2015

M. Toida

Parallel electric fields in nonlinear magnetosonic waves in a multi-ion-species plasma

32

2015

2015

2015




