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Table 11.1: Overview of particle acceleration mechanisms in solar flares.

Acceleration Mechanisms

Electromagnetic fields

DC electric field acceleration:

— Sub-Dreicer fields, runaway acceleration®

— Super-Dreicer fields?

— Current sheet (X-point) collapse®

— Magnetic island (O-point) coalescence*

— (Filamentary current sheet: X- and O-points)
— Double layers®

— Betatron acceleration (magnetic pumping)®

E < Ep

E > FEp

E = —Uin flow X B
Econv = —Ucoal X B
E=-VV

V x E = —(1/¢)(dB/dt)

Stochastic (or second-order Fermi) acceleration:

Gyroresonant wave-particle interactions (weak turbulence) with:

— whistler (R-) and L-waves’

— O- and X-waves®

— Alfvén waves (transit time damping)®
— Magneto-acoustic waves '’

— Langmuir waves'

— Lower hybrid waves'?

k| B
kLlB
k| B
k1B
k| B
klB

Shock acceleration:

Shock-drift (or first-order Fermi) acceleration'®
— Fast shocks in reconnection outflow'*

— Mirror-trap in reconnection outflow'”
Diffusive-shock acceleration'®

Aschwanden 2004
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