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v Non-thermal emission in high-energy astrophysical phenomena
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B-fields around shocks is a crucial key to understand
the origin of the CRs and emission mechanism.




Magnetic Field Amplification in Collisionless Shocks

©Turbulent dynamo amplifies b-fields in the large scale » Tg.
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@It's unknown whether b-fields are amplified by turbulent
dynamo in a relativistic (I'’>»1)shock.

@Particle diffusion is negligible??
Density structures are maintained in post-shock regions? 2



_ ] _ *Source code given by Matsumoto Y.(Chiba Univ.)
e®Particle-in-cell (PIC) simulation

« Two —dimensional electromagnetic PIC codex.
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® MHD simulations are also performed in the same setup.
Athena++ MHD code.
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GSD approximation (Sironi & Goodman 2007) A
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In relativistic shocks, the clump decelerate farther
due to the particle streaming from the clump.



® Ac/Tge =53.7 PIC MHD
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MHD : Vortex is generated.
PIC : Particle streaming suppresses the vortex motion.
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The vorticity in
the PIC is much

smaller than
that in the MHD.
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Time evolution of the |B
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In relativistic collisionless shocks,

due to the quick deceleration and particle
escape, the turbulent dynamo caused by the
shock-clump interaction could not be efficient.
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» The dependence of the ratio of 4./r,. and plasma
parameters ( etc.) on the effect of
escape and diffusion?

* When shocks interacts with multiple clumps, sound
waves or weak shocks interact with each other.

-> particle acceleration in the turbulence?



A relativistic shock-clump interaction
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Our work:

- Particle-in-Cell(PIC) simulation of a relativistic shock-
clump interaction.

« Comparison between the evolution of the magnetic field
amplification in PIC and MHD results. 3



