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Full particle analysis of electron physics in magnetic reconnection
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Using particle-in-cell (PIC) simulations, we have studied the electron
kinetic physics in asymmetric magnetic reconnection in the Earth®s magnetopause in space. We have
clarified the influence of non-adiabatic electron orbits to force-balance and plasma mixing. We have

also investigated kinetic properties of relativistic pair-plasma reconnection in high-energy
astrophysical settings, by carefully analyzing PIC dataset in a form of energy-momentum tensors.
Then we have proposed new algorithms to obtain better simulation results in PIC simulation. Our
numerical solvers employ an analytic formula and a subcycling method in the Lorentz-force part of
the particle solver.
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(a) Boris solver
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(b) Double Boris solver
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(Zenitani & Kato 2020, Comput. Phys. Commun.)
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