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magnetoluminescence

a process of extracting magnetic energy by means of
dynamical instability (implosion) leading to transient current
layers enabling efficient particle acceleration, and
consequently a transient gamma-ray emission

Methods:

e analytical stability analysis (Y. Yuan)
 relativistic MHD (J. Zrake)

e relativistic force-free (W. East)

e particle-in-cell (this talk)

e radiative PIC (Y. Yuan)



harmonic magnetlc equﬂlbrla

Beltrami condition:
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magnetic helicity

total helicity conservation

B~2, t=0
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particle energy distribution
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e steady direct
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* stochastic acceleration
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high-energy bump
« particle number and energy fraction beyond the Maxwellian component

* both fractions systematically increase with the magnetization
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structure of current layers
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evolution of current layers
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summary

simulations of unstable harmonic magnetic
equilibria provide a generic model of efficient
particle acceleration in magnetic dissipation

the current layers forming in the linear instability
phase are evolving on dynamical time scale, and
very different from the Harris equilibria

the efficiency of magnetic dissipation is governed
by the conservation of magnetic helicity

the efficiency of particle acceleration depends on
magnetization, as it regulates the volume of non-
ideal electric fields



