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Dipole model of Earth’s Magnetic field
Comparative Electric Field Model: Volland-Stern*® The motion of a particle with mass m T
Ko 1 - and charge g is defined by the Newton- : i

Lorentz Force (Relativistic Lorentz):
— 4E(r) + qv x B(r) e

Determining the evolution of particle
position over time by solving the Boris
Particle Pusher
« Chosen due to its speed, efficiency, “ia,
and notable volume-preserving
properties®; similar methods, such
as forward difference, can artificially
inflate the energy.
o Particles traced backward in time give
initial velocity and position provided M
by MMS data of geomagnetic storm
event.
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Backwards tracing results in 3D isometric view and 2D profile views for k, = 8.5 with
energy E = 50 kev (top) and 40 keV (bottom)
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Volland-Stern potential contours and color map for kp =1 (top)
and kp = 8.5 (bottom). Blue line indicates last closed potential
(LCE)
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