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WFZER R OMEEL (330) : The interaction between a large amplitude electromagnetic wave
(radiation field) and plasma was studied by using a relativistic electromagnetic
particle-in-cell (PIC) simulation code. It is found that the high-frequency electromagnetic
wave propagating into a uniform plasma medium leads to temperature anisotropy by the
oblique Raman scattering process, as a result, the magnetic field is generated by Weibel
instability.

AA IR FE B
(BEHHAL - )
[ERESEN LiEESE =ais
20104 1, 400, 000 0 1, 400, 000
201 148 1,200, 000 360, 000 1, 560, 000
I
FRE
FE
ik 2,600, 000 360, 000 2,960, 000

W25y 8« e ARk

BFEDOSE « fH - 77 X~ Fl

X —U— K MR T 7 X<, BIGAERK, BHE., 7~ 8EL. VANV REE, Ry 2
Lr—g

1. WFZEBHAE 4 YO 5 MEEAITEERMELE > TE TS, #
2. KIBWERSONMAR - Tndabe—L
v RREERETICBW TR, T A DR Y
TITE—=T 47N (BET) MBH =D, 7
T A~ LHESHGOMAAERIZ®RL 725, FiE

FHICBTAEIET I XA~h iz LIZL
ITHESR S OE DS, B e XET 5 Z &2
bV, EHYSG (KIREERY;) & 77 X~D




IZBWTabe—VL o MM RIBEBEMS L 7
T X~ OMEER, Bl X, FEx im0 e

WCTHEEZRD Z LRI TS, EEE,

FHTOBBEZ XL —hFIMED A H =
AhELT, =Pl s LTHIZEE T

X 7RI (Tajima & Dawson, Phys. Rev.

Lett., 1979) 28, MBI TRAET 5 KIRIE
L BRI TGS ] T & D FTREME AN R S
CW% (Chen et al., Phys. Rev. Lett., 2002;
Lyubasky, Astrophys. J., 2007) . F7/=Fx
LT DT 25T T, FAXIERAVE R ©
DI DN TR A D | A E
co MELNE) NEETHDH I LETRL
7= ( Hoshino, Astrophys. J., 2008;
Kuramitsu et al., Astrophy. J., 2008) .
ARG IR DI Te > T, Fox ILHE R
TOZDOFERIMED R EZ LI LT D728
(LB S . R TR AT E D e
D nEREt LT, MBI fE I T,
WS CRIRWEENSS) & 7T X~ OMAAE
MORERAET 27T A BEDOREL 3, &
IO RIEAL & B E B & BT 2 TR
PER S T,
AMFFETIL, RIREHEE) & 77 X~ O A
TERNC & BB ARITIK > TS 72012,
EEE O FWIZTICER LT, R KR
WWEMKZ 77 A~ FIIEATLHT T A~
kiv (PIC) ¥ alb—a & FEhiL T,
Z DOIIAHAE 2~ Z L1 LT,

2. WEOHEM

RS LTI X~OMEERICE D5 L
WA R A T = XA BB R-ET 5D, WO
-7z 3 b — L2 bR KIRIE BRI (6F 5
YN T Z AP Gl RoT7E
—7 4701 (BEN/EHNE) 20 L CER
WE 7T A~ OMAEENNEE, EHRITT
YU a TR BELS L, EORIEH &
LCTEFIESELZEST LI LRMbN
TW5, ZOWRIET ~ U EEL & FFER T
%o AWFFETIE, ROEMD 7~ o #iELahE
MENWZ LITER LT, #BohncES &%

G LB TFORERGMEL . 2O
INDUANNANREENEDBSGRAIZ DN
THIET %, WWHEOMHE (2 — L RJE
BV, L RERE) IZ X DR O E &
B 72 F M 24TV FH CORBEIZAL - R0
HIZISHT 5,

pio, JefTafge s LC L —H—FEBR T,
AIRIEO B — A2 X AMHAEROILH
ST, AL T, BBHGORRIZ L B 722
W— R A 2, Eleae—Lb v
ADEEVIT X DREIG AR O PR S BT
LT, FHPLERETS T XA~ E T, X
W77 A~ R TORKNE L 7T X~ D
HAERIZOWTOH LW R 2155, AR5
TIHZOH LW AN =R LEHSLT D720
WCHRY I 2 —2a VIR A2{TH 2 L &
L7,

3. ROk

FAXIFRIN BRI -2 — R (PIC =2—R) %
HWT, KIREERSS (BN L 77X~
EOHAERHEZFT~T-, —HRiZwmicShie”
T A=z, FRERD 7T X< E I
AT @m0 R A RO ENS (0 ) o
W ETEAT D 2 &, MBS D BT O
IATBIE DR A GRS, = OIREEIEE S PED
SN SN D T A ~OVARZETE ORGSR I
DWTHER LTz, SEIEY A X131 A U8R
BE., 77Uy R A XE, %57~ #ELD
EELT, EAT 2EMIEOWRR (2 =27 /k)
D 50 73D 1 FREIZHINS & 572 PICTY T =
L—ya U EFETLE,

FT2/KITCPICY I alb—a v EHNT,
TS50 O B & U CREES A RS o i &
H7ef i 24T 5, WIC3 WLy I alb—r g
YEITV, U A SOVREERG; D IERRIE 5
DWW T, HUERE IR I AR S 4 D
SHEIEIZOWTHEERT 5, £ O RE
F 2T ab— L ARENERS (A E)
DEEIZOVWT O ERESE S, H—
JERR S DEgI S b 7 r— KX R
WA~ B STy Ialb—vavE



kyy(e/w,.)

TV, iz E—L U ZADOES VOB E L
TGS A AR O E B 723l 21T 5,

FriE L7 7 7 X< 2 7 T XA~ EHEE LY
B RO RKIRIEERIE 2 AF SED L %)
L T~ UHELY I S Hv, mitET ~ U
SLIZ LBt moES (727 2 27 i)
WIMZ T, FRZRIDIRI D T < AGEL (]9 60
EREOGIAE L 127 v 7 2 2 T IRE))
WX rEEBESNSZ L, ZLT, 20O
RO F NG T D2 BT K > TEF 2%
PR T Ak U CERE IS S
NoHZEBHLMNITRS T,

koy(e/wpe)

RO : 2 kot 7 — Y = A7 hL (FX)
W (ME) OAX7 b, (FX) B
(BgH) D27 b, BitED AT MDD
AT 7~ VLIS Z T, #hd 7 m O Rl
FEHIRWNZ LR b5, 7 U HELO B
ERVW—EERT,

B ORI, ARG ISk LT
B EPATH M OEN, BEE 2 EREE
TRETHIEEZRM L, ZLTIORE
BGMEZHBHZ R L =L LTU A LR
LEDNE S, EFEMER AT — LV THR
PRI 2 FE OB DA RS S AL, Z OIRIEIZA
U BOGIRIE IO LT, K% —t1 v MR
EIZHLETLZIEN VI ab—va ViR
MBI BT o T,

2.9896

1.9945

0.9994

0.0043

OB - A 2 WoTHE /34 BIEL, A
DIEN U T2 BRI DAk AT J5 [0 O L |
O 73 6 B J5 ] Ok, R FE SR & LT
ELT R OIRE D AT T M & 0K 2 (R R &
VN, TEAN U7 RIRE BERGHE 134 T7 sl L
TWLOT, BFEEFENEHRICIES T
W5,

5. ERRERLE
(RFFEAREEE . WFSE 003 M ONHLEERTFZE 3 12
TR

(MRS ) (10 4)

1. M. Hoshino, Stochastic particle acceleration

magnetic islands  during
reconnection, Phys. Rev. Lett.,, 108(13),
DOI:10.1103/PhysRevLett.108.135003
(2012)

2. Katsuaki

Hoshino,

in  multiple

Higashimori and  Masahiro
The
temperature anisotropy and formation of
shocks
reconnection, J. Geophys.
DOI:10.1029/2011JA016817 (2012)
3. E. Grigorenko, L.M. Zelenyi,
M.S.Dollgonosov, A.V. Artemiev, C.J. Owen,
J.-A. Sauvard, M. Hoshino and M. Hirai,

Non-adiabatic Ion Acceleration in the Earth

relation between ion

slow in collisionless magnetic

Res.,

Magnetotail and Its Various Manifestations
in the Plasma Sheet Boundary Layer, Space
Science Review, 164, 133-181, DOI
10.1007/s11214-011-9858-9 (2011)



4,

10.

N. Yokoi and M. Hoshino, Flow-turbulence
interaction in  magnetic  reconnection,
Physics Plasmas, 18, 111208 (2011/11)
C.-C. Hung, L.-N. Hau, and M. Hoshino,
Magnetic reconnection in an anisotropic
plasma: Observation and theory, Geophys.
Res. Letters. 38, Issue 18, CiteID L18106
(2011)

S. Imada, M. Hirai, M. Hoshino and T.
Mukai, Favorable conditions for energetic
electron acceleration during magnetic
reconnection in the Earth's magnetotail, J.
Geophys. Res., DOI:10.1029/2011JA016575,
(2011)

Y. Kuramitsu, N. Nakanii, K. Kondo, Y.
Sakawa, Y. Mori, E. Miura, K. Tsuji, K.
Kimura, S. Fukumochi, M. Kashihara, T.
Tanimoto, H. Nakamura, T. Ishikura, K.
Takeda, M. Tampo, R. Kodama, Y. Kitagawa,
K. Mima, K. A. Tanaka, H. Takabe, and M.
Evidence  of

Hoshino,  Experimental

Nonthermal Acceleration of Relativistic
Electrons by an Intensive Laser Pulse, Phys.
Rev. E, DOI:10.1103/PhysRevE.83.026401
(2011)

Y. Kuramitsu, N. Nakanii, K. Kondo, Y.
Sakawa, Y. Mori, E. Miura, K. Tsuji, K.
Kimura, S. Fukumochi, M. Kashihara, T.
Tanimoto, H. Nakamura, T. Ishikura, K.
Takeda, M. Tampo, R. Kodama, Y. Kitagawa,
K. Mima, K. A. Tanaka, M. Hoshino, and H.
Takabe, Model Experiment of Cosmic Ray
Acceleration due to an Incoherent Wakefield
Induced by an Intense Laser Pulse, Phys. of
Plasmas, DOI: 10.1063/1.3528434 (2011)
Y. Kuramitsu, N. Nakanii, K. Kondo, Y.
Sakawa, Y. Mori, E. Miura, K. Tsuji, K.
Kimura, S. Fukumochi, M. Kashihara, T.
Tanimoto, H. Nakamura, T. Ishikura, K.
Takeda, M. Tampo, R. Kodama, Y. Kitagawa,
K. Mima, K. A. Tanaka, M. Hoshino, and H.
Takabe, Model Experiment of Cosmic Ray
Acceleration due to an Incoherent Wakefield
Induced by an Intense Laser Pulse, Phys. of
Plasmas, DOI: 10.1063/1.3528434 (2011)
T. Amano and M. Hoshino, Critical Mach
number for electron injection in collisionless
shock, Physical Review Letters, 104(18),
DOI:10.1103/PhysRevLett.104.181102

(=

1.

10.

(2010)

¥R (Gt 23 1)
M. Hoshino, Particle
collisionless accretion disk, International

acceleration in

workshop on Particles and radiation from

cosmic accelerators CA2012, Chiba
University (February 20-22, 2012)
M. Hoshino, Collisionless

magneto-rotational instability and particle
acceleration in an accretion disk, Frontiers
of Plasma  Astrophysics,

University (January 26-27, 2012)
M. Hoshino, Magnetic reconnection in

Berkeley

magnetotail and beyond, Workshop on
magnetotail current sheets, IKI, Moscow,
Russia (September 26-30. 2011)

M. Hoshino, Particle
Acceleration in Magnetic Reconnection,

Stochastic

2nd International Space Plasma Symposium
2011, Taina, Taiwan (August 15-19, 2011)

M. Hoshino, Particle
TUrbulent Magnetic Reconnection and in
Disks, 11th
Workshop on the Interrelationship between

Acceleration in
Accretion International

Plasma Experiments in the Laboratory and
in Space (IPELS), Whistler, Canada (July

10-15,2011)

M. Hoshino, Stochastic Particle
Acceleration in  Multiple = Magnetic
Reconnection Sites, International

Astrophysics Forum Alpbach (IAFA) 2011,
Alpbach, Austria (June 20-24, 2011)

M.  Hoshino,
Reconnection, Summer School of MHD and

Lecture on  Kinetic
Kinetic Processes in Laboratory, Space and
Astrophysical Plasmas, KIAA, Peking
University, China (May 30-June 3, 2011)

M. Hoshino, Particle
Relativistic Reconnection, Understanding
Relativistic Jets, Krakow, Poland, (May
23-26,2011)
M. Hoshino,
Reconnection, ISSI Workshop on particle

Acceleration in

Electron Acceleration in

acceleration in cosmic plasmas, Bern, Swiss
(May 16-20, 2011)

M. Hoshino,
Turbulent Magnetic Reconnection,

Acceleration  in
10th
Astrophysics

Fermi

Annual International



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Conference, Maui, Hawaii, USA (March

13-18,2011)
M. Hoshino, Particle Acceleration in
Turbulent Magnetic Reconnection,

Earth-Sun System Exploration: Variability
in Space Plasma Phenomena, Kona, Hawaii,
USA (January 16-21, 2011)

M. Hoshino, Magnetic Reconnection in
Relativistic Astrophysics, 4th East Asia
Numerical Astrophysics Meeting, EANAM
2010, Taipei, Taiwan (November 2-5, 2010)
M. Hoshino,
Particle

Reconnection Modeling:
Acceleration  in  Turbulent
Reconnection, MMS Science Working
Team Meeting, St Michael, Maryland, USA
(October 19-21, 2010)

M. Hoshino, Magnetic Reconnection as
Studied in Space and Astrophysical Plasmas
by using PIC Simulation, 39™ COSPAR
Scientific Assembly,
(July 18-25, 2010)

M. Hoshino, Physics of Nonthermal Particle
Shocks,
International Space Plasma Symposium
2010, Taina, Taiwan (June 27-30, 2010)

M. Hoshino,
Acceleration in a High Mach Number

Bremen, Germany

Acceleration in Collisionless

Plasma Heating and
Shock, Western Pacific Geophysics Meeting
2010, Taipei, Taiwan (June 22-25, 2010)
M. Hoshino, Magnetic Reconnection in
Space and Astrophysical Plasmas, West
Lake International Symposium on Space
Plasma Physics, Hangzhou, China (April
19-21, 2010)
M. Hoshino, First Order Fermi Acceleration
US-JAPAN
Reconnection

in Turbulent Reconnection,
Workshop on Magnetic
MR2010, Nara,
2010)

M. Hirai and M. Hoshino, Production of
Energetic Particles in Driven Magnetic
Reconnection, US-JAPAN Workshop on
Magnetic Reconnection MR2010, Nara,
Japan (December 6-9, 2010)

K. Higashimori and M. Hoshino, Ion

Japan (December 6-9,

Kinetic Effects on Collisionless Magnetic
Reconnection: Ton Temperature Anisotropy
and Slow Shocks. US-JAPAN Workshop on
Magnetic Reconnection MR2010, Nara,

21.

22.

23.

Japan (December 6-9, 2010)

K. Shirakawa and M. Hoshino, The effect of
dusty plasma on the evolution of
39th

Bremen,

Magneto-Rotational Instability,
COSPAR Scientific Assembly,
Germany (July 18-25,2010)

M. Hirai and M. Hoshino, Nonthermal ion
acceleration in magnetic reconnection:
Results from magnetospheric observations
and particle simulations, 39™ COSPAR
Scientific Assembly,
(July 18-25, 2010)

A. Matsuoka, T. Takada, and M. Hoshino,
Estimation of the electromagnetic energy

Bremen, Germany

carried by the Alfven waves traveling in the
39" COSPAR Scientific
Assembly, Bremen, Germany (July 18-25,
2010)

plasma sheet,

(X&) G144

1.

BIEGL, BRY axsvar  FHEXR

K[RTPMOEFEEE (17 7). RHTHR
R FAEBRFZE RS (2011/5)

(£ Dfth)
R— A= U5
http://www—-space. eps. s. u—tokyo. ac. jp/gr
oup/hoshino-1lab/

6.

W FERL A

(1) WFFEfA

Q) WrgerfE
(3) HEHEMF I E

2y
IR - REP
WFgeE 5 - 90241257

E1L (HOSHINO MASAHIRO)
FRMFGER - HAR

L

L



