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Fermi acceleration at relativistic shocks

» PIC simulations now clearly o SR
; : SO I
showing self-consistent TG
acceleration at relativistic == wa‘;»&
shocks § —]
» so far only for unmagnetised K —
. 2000 1’;‘“';__» .
plasmas or subluminal shocks TheS——

-200 o 00 400 0 100 200 300 400
82 (V)= Xameal )] e/} 7

= — <« Spitkovsky 2008
47l nmc2 P Y

600 . 00 ‘ 1000 100 1400
x [e/w) Chang et al. 08



Radiation spectra in turbulent fields

Consider a structure with strength parameter a = eB1/mc?
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Summary
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Kirk & Reville (2010)

Current PIC simulations suggest a ~ ¥, fiwmax ~ 30 ~ 300eV
= no y-rays



Radiative signatures of small scale turbulence

Power-law of electrons dn/dy o yP
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Summary

» First order Fermi at relativistic shocks requires strong short
wavelength turbulence

» synchrotron in the UV/optical waveband. y-rays produced
via inverse Compton scattering

» low/high frequency spectrum depends on structure of
turbulence
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