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ICE, CAE, GAE are all seen in NSTX and NSTX-U

* The figure at left shows co-propagating Compressional and Global Alfvén
Eigenmodes (CAE and GAE), lon Cyclotron Emission (ICE) and chirping ICE
(ch-ICE) all in one NSTX plasma.

* |n addition to ICE and ch-ICE, qualitatively different ICE from plasmas with
magnetic wells and non-bursting ICE has also been seen.

» |CE appears to be a distinctly different instability than co-propagating
Compressional Alfven Eigenmodes (CAE), which can occupy a similar
frequency range, and the two can co-exist.

* The observed ICE frequency doesn’t correspond to either the core cyclotron

e frequency, nor that at the plasma edge.

Most commonly seen ICE on NSTX(-U) similar to ICE on conventional tokamaks, but maps to half-radius
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Most ICE on NSTX(-U) appears in short bursts, but only one type also chirps in frequency
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* The duration of the bursts of chirping ICE Is & Yo-To ~ 2.6 x 105

longer than the non-chirping ICE bursts.

* The chirping is most commonly uni-directional

(down), but bi-directional frequency chirps
have also been seen.
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* The growth rate determined from the
frequency chirps is in reasonable agreement
with a direct determination of growth rate.

0. 252 {] 254 0. EEE

Time (s)

T 0.1925

Toa924
Time (s)

Summary of experimental observations

In low-field (2.2kG), high
current (1.4MA), high beta
(35%) plasmas a local magnetic
well forms on the outboard
plasma side.

* lon cyclotron emission has been seen on NSTX(-U).

* While several qualitatively different types of ICE have
been seen on NSTX(-U), none have frequencies
corresponding to the edge or core beam-ion cyclotron
frequency — in contrast to observations on conventional

ICE is seen over a broad tokamaks.

frequency range roughly
spanning the range of cyclotron
frequencies in the magnetic
well.

* The location of the resonant fast-ions deep in the plasma
suggest that the drive for the ICE is strong to overcome
the cyclotron damping on the thermal ions.

* The chirping of 2" harmonic ICE raises the possibility that
ICE is more like an Energetic Particle Mode (EPM) than a
weakly damped eigenmode excited by a small population
of resonant fast ions.

The peak of this emission
corresponds to the minimum
ilon cyclotron frequency in the
magnetic well.



	Emission in the ion cyclotron range of frequencies (ICE) on NSTX(-U)�E. D. Fredrickson, N. N. Gorelenkov, R. E. Bell, A. Diallo, B. P. LeBlanc, M. Podestà

