Shear Alfvén Wave Spectra in a Periodic Magnetic Mirror Array
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Abstract

Mirror-induced gaps (eigenmodes) of Shear Alfvén Wave (SAW) spectrum are observed in a finite
magnetic mirror array (4 to 5 mirror sections, each ~ 4 m long) created by modulating ten sets of magnet coils
individually on the LArge Plasma Device (LAPD)'. SAW (f < 0.95 f,;, B /B ~ 0.001%) are launched through a
number of antennae including: a field-aligned copper cylinder, a small semi-transparent copper disk and a simple
loop antenna. The periodicities of the magnetic field and plasma density modulate SAW propagation in both
parallel and perpendicular directions. SAW spectral gaps and eigenmodes are characterized for various mirror
configurations and plasma conditions. A finite-difference code? modeled in a finite cylindrical geometry shows
similar spectral features. Mirror-induced Alfvén Eigenmodes are observed in the simulation by setting a
negligible wave damping rate.
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