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At=0.1ns, sim time=0.1ms, 18000 particles
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» Glow discharge subsequently forms Dynamical systems perspective:
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« Characteristics depend on gas presure and
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potential “ripples” appear to act to push
particles towards the wires, not focus. . Destabilising linear term, but nonlinearity is stabilising as long as the particles start

far enough away from the wires — suggests why sharp transition exists
Particle orbits — Visual:

 Symplectic leap frog scheme solves
Newton's equations — good for long
timescale orbital motion

* For wires positioned too close to the boundary nonlinearity always destabilising so
no star mode should form

« Particles initialised with zero velocity

uniformly in angle at a given Initial + The existence of a sharp transition in initial radius (Ry-4ns) from stable to unstable
radius orbits produces a natural length scale R;; 41 — Ryire

* It particle hits the wire or outer - If the ionisation mean free path is larger than this then an initially unstable particle orbit
boundary Kill it will quickly find its way onto a stable path after its initial impact with the wire, forming

+ Time integrated density of particle part of the star.

trajectories - Top left to bottom right » This would explain the appearance of star mode at low gas pressures

Increasing Initial particle radius. _ | _
 Need to understand the role that voltage plays — it doesn’t appear to affect potential

 Transition Into apparent star like shape
pattern — seems to contradict repelling
feature of the potential at gap

« Addressing the plasma self fields — simple Debye length arguments suggest complete
shielding of the vacuum field, yet we see interesting features and produce neutrons!
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