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Magnetic reconnection plays a fundamental role in 
plasmas, driving solar flares, heating the solar corona 
and solar wind, coupling the Earth’s magnetosphere to 
the solar wind, facilitating star formation, and disrupt-
ing laboratory fusion devices.  Magnetic reconnection 
reconfigures magnetic topology inside current sheets, 
releasing magnetic energy in the form of heating, 
flows, and energetic particles.  This multiscale process 
has global effects and yet occurs in a very thin bound-
ary layer where kinetic plasma physics is important, 
making it notoriously difficult to study.  The rise of 
petascale computing coupled with multi-spacecraft in-
situ observations of the magnetosphere and solar wind 
have provided a powerful tool to understand the basic 
physics controlling magnetic reconnection.  It is now 
possible to actively probe the kinetic physics of mag-
netic reconnection.  In this presentation, after review-
ing our basic knowledge of magnetic reconnection, I 
will outline my current research comparing fully kinetic 
particle-in-cell simulations of magnetic reconnection 
with satellite observations of the Earth’s Magneto-
sphere and the solar wind.  This research seeks to 
shed light on such fundamental questions as: How is 
the plasma heated during magnetic reconnection? 
How quickly does magnetic energy propagate away 
from the reconnection boundary layer? How does mag-
netic reconnection dissipate energy during turbulence? 
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