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Magnetic perturbations in the ion cyclotron range of frequencies are routinely 

observed in magnetic fusion devices in the presence of fast ions created by auxiliary heating 

or by fusion of light nuclei. This paper report on investigation of ion cyclotron emission in the 

presence of neutral beam injection heating (NBI ICE) at the TUMAN-3M tokamak [1, 2]. 

Magnetic oscillations with frequency of ~6 to ~30 MHz, corresponding to the harmonics of 

deuterium and hydrogen central ion cyclotron frequency were registered using in-vessel array 

of magnetic probes and digitized with high-frequency ADCs. Typically in deuterium plasma 

with deuterium beam injection, up to 4 spectral lines are observed and identified as deuterium 

IC harmonics. Contrary to observation on other tokamaks, these spectral lines corresponds to 

central, not peripheral, IC harmonics. Most probable candidate source of free energy for 

excitation of the instability observed is the stagnation fast ions residing close to magnetic axis 

[3]. Using Doppler shifted resonance condition for these toroidally circulating ions, one can 

obtain parallel wave number k|| for each spectral line observed, i.e. dispersion relation in a 

form k|| = f(ω), which was found to be linear, and corresponding to nearly perpendicular 

propagation with respect to magnetic field. Alternative approach to dispersion relation 

measurement, based on phase analysis of probe signals measured at different toroidal and 

poloidal locations, produced similar results. Some spectral lines of NBI ICE were found to be 

composed from two (or more) closely separated narrow lines which behave differently during 

the discharge, especially under the influence of peripheral low-frequency tearing mode. 

Possible explanations for this phenomena are analyzed, among them are the presence of 

different energy components of heating beam (E0 and E0/2), or influence of fast ions with 

much broader drift trajectories – potato-like – passing through the peripheral region and 

influenced by peripheral MHD modes.  
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