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Driven magnetic reconnection is a key physical
process of converting magnetic energy into plasma
energy. As plasma embedded in oppositely directed
magnetic fields merge toward each other, the
oppositely directed magnetic fields reconnect so
that the plasma and magnetic field flow to the
downstream regions. During the driven magnetic
reconnection process a part of the magnetic energy
is converted into the plasma energy. We will first
introduce the concept of driven magnetic
reconnection. Then, we will show that the kinetic
physics of magnetic reconnection gives very
different physics from fluid models. In particular,
we will explain how the parallel electric field
and electrostatic electric field are produced
by the decoupling of the electron and ion
dynamics and how and where electrons and
ions are accelerated/heated.

In the weak guide field case (Bg < Bp), The
electrons are accelerated around the
separatrix regions by the parallel electric
field and in the reconnection region by the
reconnection electric field and the converging
normal electrostatic electric field. The ions
gain energy mainly from the electrostatic
potential drop as they move from the
upstream into the downstream region. We
show that the potential drop and thus the
increase of ion temperature are proportional
to the square of the upstream merging
poloidal field.

When a strong guide field is present (By >>
Bp), the physical mechanisms of the parallel
electric field and electrostatic electric field
and thus the electron and ion
heating/acceleration are quite different from
the weak guide field case because both the

electron and ion dynamics become
magnetized in the entire reconnection
domain in the strong guide field case. We will
explain these physical processes based on the
first principle.

Finally, we will show that the electron and
ion heating/acceleration results from the
kinetic simulations/theory are consistent
with those obtained in the laboratory
magnetic reconnection experiments and in
space observations.
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