CD-110 AAPPS-DPP2020

4t Asia-Pacific Conference on Plasma Physics, 26-310ct, 2020, Remote e-conference

“DpoN

What is the role of magnetic reconnection in solar flare particle acceleration?
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During solar flares, previously stored magnetic energy is
released and converted into kinetic energy in the form
plasma flows, thermal energy in the form of plasma
heating, and non-thermal energy in the form of high-
energy particle populations. The consequences of this
energy release can be observed across the electromagnetic
spectrum,' and especially the radio and high-energy parts
of the observed flare-related radiation are closely linked
to the acceleration of charged particles during solar
flares.!?

The large-scale dynamics of flares is described well by
magnetohydrodynamics ~ (MHD), and  magnetic
reconnection is thought to play a key role in the release of
magnetic energy during solar flares.>#*5 Magnetic
reconnection is thought to contribute either directly or
indirectly to the generation of the non-thermal particle
population.5”# Acceleration via the generic reconnection
electric field parallel to the magnetic field*'° would be
classified as direct, whereas other acceleration
mechanisms associated with reconnection, such as
stochastic  acceleration in turbulent reconnection
outflows 1213 collapsing magnetic traps'*!>  or
termination shocks,'®'” would be classified as indirect.
The main tool generally used in current investigations of
particle acceleration is still test particle calculations in
given electromagnetic fields. These fields can be either
analytically prescribed!>!® or are generated by numerical
MHD simulations.!?202!

There is, however, a growing body of work that uses
kinetic theory to investigate particle acceleration in the
context of collisionless magnetic reconnection 2324
along with recent attempts to couple the microscopic and
macroscopic scales self-consistently.?-2627

In this talk, I plan to give an overview of some aspects of
the link between magnetic reconnection and particle
acceleration during solar flares and discuss some of the
open questions associated with our theoretical
understanding of these acceleration processes.
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