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Abstract:  

 
Magnetosphere’s exist throughout the cosmos. They are regions where a planetary or stellar magnetic field has 

carved a cavity out of a stellar or interstellar wind. In these plasma environments, physical processes accelerate 

charged particles, drive large-scale electric currents, force magnetic reconnection, and create plasma waves 

with scales ranging from kinetic to global. Earth’s magnetosphere gives us a chance to study cosmic processes 

up close, in many ways the only environment where we can observe processes like reconnection with in situ 

observations.  An important tool for understanding our and other magnetospheres is simulation. In this talk, I 

will explore how we can use a particularly simple ‘test particle’ simulation approach to explain some of the key 

properties of a magnetosphere. Simulating trajectories, one particle at a time, allows us to ‘create’ what we 

know as the plasmasphere, the ring current, and understand how particles are trapped on closed trajectories that 

can last decades (there is still Sr-90 in the inner magnetosphere, remnants of nuclear explosions set off high 

above the Earth by the US and Russia in the 1960s). 
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