Nonlinearly driven second har monics of Alfvén cascades
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Alfvén Cascades (ACs) have been observed in tokamaks in reversed shear operation,
and have been theoretically explained as energetic particle or toroidicity induced shear
Alfvén eigenmodes localised around the minimum ¢ surface, [1]. In recent experiments
in Alcator C-Mod, [2], measurements of density fluctuations with Phase Contrast Imag-
ing through the plasma core show a second harmonic of the basic AC perturbation. The
present work describes, assuming low (3, the second harmonic perturbation as driven by
the first harmonic eigenmode through quadratic terms in the shear Alfvén wave equa-
tion. These quadratic terms vanish in a homogeneous straight magnetic field, but they
can be important in the tokamak geometry. The fact that the double frequency generated
by the quadratic terms is close to the double mode number branch of the Alfvén con-
tinuum results in a resonant enhancement of the second harmonic perturbation, which
compensates for the smallness of the quadratic terms. Possible interpretations of the
observed relative amplitudes of the first and second harmonics are also discussed.
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