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Dynamic equilibrium: 
azimuthalExB flow 
due to space charge 
provides inward JxB
force to balance 
outward electrostatic 
force.
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• Vacuum ~10-9 Torr
• Magnetic field ~ 700 G
• Field symmetry / boundary conditions
• Flexible wall diagnostics and control
• Fully toroidal… eventually
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Solve Poisson’s equation in toroidal 
geometry for a uniform density 
plasma with specified position and 
radius.

Compute E� and Ez from the 
potential solution.

Integrate E along the surface of 
the electrode sections to obtain 
the charge on the wall probe.

Calculate the E x B drift at 
plasma center and update the 
position and radius of the 
plasma
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preliminary results

Near-resonant tone burst
• Excites small amplitude (< 1mm) mode
• Maximizes confinement time.

Fixed frequency (55 kHz) tone burst
• Drives mode to larger amplitude 
• Incomplete autoresonance [1,2]
• Accelerates charge loss.
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•Filament mounted on a welded bellows feedthru
•Solenoid activated pneumatic switch drives retraction 
•Retraction time ~ 0.1 seconds
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Simulation results with m=1 and m=2 mode

• Frequency of the m=2 mode yields information on density.
• Coupled with total charge measurement from m=1 mode frequency, can get 
measurement of transport.
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