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Both kink waves (arising from unstable magnetic flux
ropes) and shear Alfvén waves occur simultaneously in
plasmas ranging from solar prominences, the solar wind,
magnetic fusion devices, and Earth's magnetotail. The
potential interaction between these typically large-scale
phenomena leading to smaller cross-field scales and
eventually dissipation in these domains should thus be of
broad interest.

Experiments aimed at elucidating three-wave interactions
between kink and shear waves are performed in the Large
Plasma Device at UCLA. Flux ropes are generated using
a LaBs cathode discharge (with L=18 m and 0.01< 3 <
0.1.) The flux rope (r = 8 cm) is embedded in a lower-
density, larger (# = 30 cm) ambient plasma produced by a
second, BaO cathode. Shear Alfvén waves, with
azimuthal mode number, m = -1 are launched using an
internal antenna at 100 kHz. When the flux rope is driven
kink unstable, m = +1 oscillations arise, and the shear
wave develops multiple sidebands, each separated by the
kink frequency (~10 kHz). Data are acquired of the
magnetic oscillations in planes perpendicular to the
background magnetic field, from which the axial current
density fluctuations are derived and displayed in Figure 1
for the kink, launched Alfvén, and sidebands.
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Data are presented that confirm that the sidebands satisty
the three-wave matching conditions from the parent
waves: frequency matching along with radial, azimuthal,
and parallel wavenumber matching. Additionally,
bispectral analysis of the fluctuating magnetic field time
series demonstrates a strong phase coherence (6*>0.9)
between the three wave pairs; where b* is the squared
bicoherence. Altogether, this provides strong evidence
that a three-wave interaction is responsible for the
generation of the daughter sidebands from the kink
Alfvén parent waves. The perpendicular wavenumber
spectra, show that the sidebands are driven at decreasing
spatial scales, approaching dissipation scales (kr ~ ps’
"'(Dpe/c ~ pi_l)
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Figure 1 Data acquired on spatial planes perpendicular to the background magnetic field. Magnetic perturbations (vectors) and
derived current density (background color) for four modes (left to right): 10 kHz kink oscillation; 100 kHz launched Alfvén wave;

sideband at 90 kHz; sideband at 110 kHz.



