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The acceleration mechanism of high energy cosmic rays is still controversial. Neutron stars, active galactic nuclei and gamme
ray bursts are thought to be the possible sources of the cosmic rays. Furthermore, high-intensity electromagnetic radiations a
observed around such high energy astrophysical objects. It is known that large-amplitude electromagnetic waves are excite
in relativistic shock fronts by synchrotron maser instability (SMI). SMI is generated through the resonance between relativistic
cyclotron motions of a plasma and electromagnetic waves. Previously, the SMI in an electron-positron plasma was extensivel
studied by Hoshino & Arons et al. (1991) and lwamoto et al. (2017), but few studies have focused on SMI in an electron-proton
plasma which is more general in space. In this presentation, we report the results of numerical simulation of SMI in an electron
proton plasma, using particle-in-cell simulation. The system has one spatial dimension(x direction) and the boundary condition
are periodic. The plasma is uniformly magnetized, with ambient magnetic field in the z-direction. The initial plasma distribution
function is a ring distribution for both electrons and protons. The plasma temperaturg/is.J,c*=3.9 X 1073, the Lorentz
factor of the ring is gammg40, the relativistic cyclotron frequency Omeg@mega.=2.23 X 10~!, the mass ratio pm.=20,
and the system size L/(c/Omegp1.14 X 10?. Two instabilities, electron-SMI and proton-SMI, are generated. The latter has
larger spatio-temporal scales than the former. Some of the electrons accelerated by the electron-SMI are further accelerat
efficiently by the proton-SMI. In the presentation we discuss linear dispersion relation of the electron- and proton-SMI.

B E N2 FHIRD S BRIC T XIVF—DENEDITDOWVTIE, FONEMEEIZIZ L A EDh> TV, FHIEROM
BHILE LTEZ DN TV AHETFERIEII . YA —A MR E TR, SREOBEBS L EIlE N THD,
ﬁa@ck I IS TRV F— R TIIR ThE & @B D ERFICC > T3 & EZ B5ND, ki ik & @i

BRI O 5 2L 5 2YHFEE L LTy ra oy A—9—FRLE% (SMD) BMI5NTW5, SMIZ. 75
ARV TR T T AE T A 75 B T )L F— 2 R DI B C 2R ENE T, MR AT 71 ko I
Ko THEWSGZIIET %, THE TIC, Hoshino and Arons (1998 lwamoto et al. (2017)c X > TEF-IE T+ 79X~
HOD SMI DM TONTVEN, FHTKD RGBT 4TI AICDNTIEHE DTSN TR, A
TTE, EF—AATITAXAIHPD SMI OFIEASHMICT S L ZHNET B,

NN E -4 2 7T A0 SMIZDWT., 1 Zot Particle In Cel 2 2 L—3 3 YRV TEIEERETT- 2,

10t (x A SRz REL. —RE RS @A) bk, —BREE - A4 T I XLV K TeEZTT
9o PLTOYIAAREENE. HXERIY > 70 Ah (R IR 5 Al AR R 7@ B T OV F— 2RO fh) & L. o
WIS, ) T tioa—L Y IRFy 0:40,18 T./m.c?:3.9 X 1073, #xtE@NAY 7 7a ha VAR E 75 X
SO Q ol 0 pe:2.23 X 1078, B&EL m;i/m,:20, 2 A7 LA X LI(C/Q ():1.14X 107 & LTz, #ERE LT, Bix
%B%F'EJ T 29@$£E‘I§b‘ﬁ%hko EHLDORLEMHICHBOTEBRGDO T XIVF—M FH L. 1 DOHORLENT

WETN, 2DOHTEAA VDRI RIVF—ZK>T V5, TTTiE. 1 DHORLENZE T SMI, 2 DHD AL ENZ
AFA Y SMI EMES, BT SMI TEAA YOIV F—RIFEAEZLLTESET, THUIET SMI DA D8 RZ
RN EERBLTWVWS, 742 SMIDRRICIE, BTEIXINF—EEBTWE I hbholz, iz, BEWHD 375
MR ZNZEUCTDONTOIRI)IVF—RFHELZ RS L. BT SMI TXZNZTNOZ3I)VF—DEINcR D WNixn-o iz
ukmﬂ, A A2 SMI TIXELD y KT DMUD KN TR E LS KE Uiz, ETOMBIEZEMTONME RS

. BT SMI THIMIEZ R > Teie. A A > SMI T—EDE M X AT KELIMHEN TN B Wb -7z, Th
67‘3\%%%1 AF Y SMIUC K> TRV F =218y HIMES LT REICK 2 EXB FU T McX>ThniEE hiz
EEZOND, BRI, WINEEFOTLXIVF— A4 VDT XIVF—REBREIC K> T2, YU EORNRICA T,
FERINE -1 A 7T A ORI BERIC OV T & iamd %,



