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Abstract 3. Results

We study synchrotron maser emission and associated particle acceleration at electron-ion relaivistic shocks by PIC downstream wpet—2000 06 =5 mz/me =50 upstream Trajectory of nonthermal electron
simulations. Relativistic shocks emit intense electromagnetic waves from the shock front via the synchrotron ”;gg_; Sy e X g I Z .
maser instability. This synchrotron maser emission induces electrostatic plasma waves (i.e., wakefield) and \ 20 e %5
transverse filamentary structures in the upstream region via the stimulated/induced Raman scattering and = 18‘§ i il (1)2
filamentation instability, respectively. Some lucky particles in the phase of the deceleration by the wakefield enter e g
the filamentary structures. Then they are reflected by the wakefield and decoupled from the upstream bulk flow. £30: ‘312
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These decoupled particles can feel the motional electric field and efficiently accelerated. <10 %g
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v 1D PIC simulations show that the intense x | -‘ /| ———— (s =1,e, yys: Lorentz factor when picked up by the upstream bulk flow)
coherent emission induces the electrostatic waves E | | | %8:: v’ This analytical solution is consistent with our simulation (also consistent with nonthermal ions)
(i.e., wakefield) via the stimulated/induced 1106 v' The nonthermal electron enter the filaments where the magnetic field vanished and then they are
Raman scattering and that the efficient particle i i R S | o 107 picked up by the bulk flow
acceleration occurs in the upstream [2,3] []EX-- - — ——— = | T A ————— 104 —>The filaments seems to trigger this particle acceleration
v" Our high-resolution 2D PIC simulations [4] shows G e | m | 110°
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2. Simulation Setting max,i m; )1
/ Time step: 5. Summary
W, At = 0.025 y In this work, we investigated the particle acceleration associated with the synchrotron maser emission in relativistic
p
v’ Grid size: downstream upstream ion-electron shocks by 2D PIC simulations. We found that particles are pre-accelerated by the wakefield within
Ax 0.025 B, | the filaments and then further accelerated by the motional electric field. The maximum Lorentz factors of the
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