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Megagauss magnetic fields interact with plasma both in the generation of high
energy-density states of matter and in the use of magnetized plasma in multi-
megampere pulsed power devices. The present lecture provides a brief
theoretical framework, in the limits of high magnetic Reynolds number and high
magnetic pressure compared to plasma pressure, for subsequent discussions of
several applications. These applications include imploding plasma liners, the
plasma flow switch and radiator, and controlled thermonuclear fusion. We
examine issues of energy transport, surface interactions, stability, and
technology choices. Notions of high magnetic fields enabling advanced space
propulsion concepts for fast missions to the outer planets are also considered.

For efficient transfer of energy from an imploding liner
to the lower mass-density target, the liner must rotate
to avoid Rayleigh-Taylor instability. A free-piston
stabilizes the outer surface during drive and recovery.
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The ability to drive and recover liquid liner material efficiently
enables repetitive exchange of energy with a fusion plasma.

Stabilized, repetitive liquid metal liner implosions
can compress elongated compact toroid plasma
for high-energy space propulsion missions.
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High radius-ratio implosion compresses compact
toroid to temperatures sufficient for D-He® fusion.
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