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100 MeV - 300 GeV Flux (Nebula + Pulsar)
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e Critical
e that triggers magnetic energy conversion

e and energizes particles (=)

Magneto-luminescence:



In this talk, I’ll focus on the hydro-magnetic
(RMHD), and magneto-dynamic (FFE) aspects.
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FicUure 2. A trefoil knot with Hy = —3®2

See poster by Yajie Yuan



e What characterizes the ?
e How long to attain it?

* Are magneto-static equilibria stable?
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Spontaneous decay of periodic magnetostatic equilibria

William E. East, Jonathan Zrake, Yajie Yuan, and Roger D. Blandford
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Zrake, East, Yuan, Blandford (in prep)
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Figure 1. Two-dimensional slices of transverse magnetic field component showing the progression of magnetic field decay in a three-dimensional relativistic MHD
turbulence. The leftmost panel shows the initial condition, and then from left to right the solution is shown at 4, 32, and 128 initial Alfvén crossing times of the

simulation domain.
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Zrake (2014)



Forward Alfven cascade



“Untangling” alone



For short wavelength configurations (large alpha),

2D Is very different from 3D!

In 3D, ground state Is attained on a dynamical time-
whereas In 2D, it takes resistive time



This process Is , hot explosive!



Instability can be triggered by deceleration of the flow.
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Only ground-state equilibria are stable
Transition to ground state is when helical
Smooth when non-helical

both with and without helicity
Mutual among [analytic, , RBMHD, PIC]

e+/e- form soft power-law tail in non-linear regime



