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Excitation of Alfvén lon Cyclotron Waves due to Temperature Anisotropy
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Abstract

With a neutral beam injected perpendicularly and a strong ion cyclotron range of frequency heating in the
magnetic mirror configuration, high beta plasmas with a strong temperature anisotropy are frequently pro-
duced. Unstable Alfvén ion cyclotron (AIC) waves are driven with such a strong temperature anisotropy.
A magnetic mirror field is the common configuration in fusion devices and also in the space plasmas. The
interactions between spontaneously excited AIC waves and plasmas are clearly observed in the laboratory
plasmas. The upper bound on the ion temperature anisotropy isimposed by the pitch angle scattering resulting
from the excitation of AIC waves. A clear understanding of AIC waves is essential to the study of
behaviors of high beta plasmas in the magnetic mirror configuration. In this report, recent experimental

observations related to AIC waves are described.
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Fig. 1 Dispersion relation of AIC modes with complex frequen-
cies: Solid lines for T5/T; =10, £=0.01, dotted lines for
Ty /Ty #10, 8=0.01 and chain lines for T /T, =10, 5=0.02.
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Fig. 2 Cross amplitude spectrum for potential fluctuations in the
east TMX end cell [7].
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Fig. 3 Power spectrum for magnetic fluctuations in the central
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Fig. 4 Contour plot of the frequency spectrum of the AIC modes.
The height of the contour is logarithmic in value.
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Fig. 5 Phase difference of signals between two magnetic
probes. The calculated axial wave numbers are indi-
cated.
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the absolute boundary predicted theoretically [16].
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Fig. 7 Example power spectrum of magnetic field data: Fre-
guency is normalized to the local proton gyrofrequency.
Horizontal bands represent the theoretical range ofion cy-
clotron instability [10].
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Fig. 10 Time evolution of the experimental data: (a) diamagnetic
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nal ratio of SED(90) to SED(45); (c) end-loss ions which
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[16].
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B measured in GAMMA 10 (Replots of data on Fig. 6).
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tude of the AIC modes.
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Fig. 13 Time evolution of diamagnetism, end-loss electron flux
and amplitude of the AIC modes.
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