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lying EP mode physics. Here, an observation of two types of such instabilities in ohmic regime
plasmas on the COMPASS tokamak [4] is reported and the mode behavior is characterised and
compared to that on the other devices.
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Figure 2: Multi-discharge comparisons of observed
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both within the temporal evolution of param-
eters of single discharge - fig. 1 a) as well as across plasma current flat-top phases of different
discharges - fig. 2 a).
In many aspects, such as presence over the most of the discharge duration, inboard-side local-
ization and appearance as a set of quasi-coherent frequency bands, these fluctuations are very

similar to Alfvén Frequency Modes (AFM) that have been observed on the TFTR tokamak [5].

Moreover, apart from adherence to eq. (1), they also share the amplitude scaling:

A= Kyg3snd'?, )
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(with K4 being a constant of analogical character than K¢) as can be seen in fig. 2 b), decrease of
mode amplitude upon L-H transition and correlation with the edge MHD events such as ELMs.
The excitation mechanism of the quasi-coherent modes may be therefore connected to plasma
edge turbulences, in analogy to similar Alfvén-character modes in ohmic plasmas on AUG [6].
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ual chirp bursts, this implies a strong damping

mechanism, perhaps even that of Alfvén con-  Fioure 3: Correlation of chirping oscillation bursts
tinuum. Hence their excitation mechanism is  shown on spectrogram to hard X-ray radiation (scin-
principally different from that of the quasi- tillator detector outside of chamber) and soft X-ray
coherent modes. radiation (bolometer inside vacuum vessel with line

Similar short-duration, Alfvén-character of sight through the plasma center) signals.

magnetic plasma fluctuations in ohmic-

heated plasmas have been reported on MAST [7] and TUMAN-3M [8] tokamaks, with mode
appearance coincidential with MHD events such as internal reconnection events during saw-
tooth crashes. This has also been observed to be valid for COMPASS chirping modes. More-
over, the correlation of the individual mode outbursts with X-ray spikes shown in fig. 3 connects
the mode excitation with RE crossing the saparatrix as they escape the plasma. The amplitude

of the mode oscillations is also coupled with the intensity of the X-ray radiation and the mode
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sequence tends to be trigerred by a pronounced X-ray spike in the early discharge phase.

Two different types of Alfvén-signature magnetic fluctuations of the plasma have been re-
ported in ohmic discharges on the COMPASS tokamak. Both of these are different from those
reported in the past work [9] which were all present in ohmic H-mode regimes at lower frequen-
cies. Long-lived oscillations that have the appearance of several simultaneous quasi-coherent
bands, poloidally localized on the inboard side of the torus, share many similarities with the
so-called Alfvén frequency modes reported on the TFTR tokamak [5], as well as with ohmic-
plasma TAE oscillations reported on the ASDEX-Upgrade tokamak [6]. Their possible exci-
tation mechanism might be associated with interaction of edge plasma turbulece with shear
Alfvén waves, similar to the one mentioned in [6], which will be further investigated.

Higher-frequency (up to 2.5 MHz) coherent magnetic fluctuations of Alfvén-character present
on the outboard torus side seem to have different excitation mechanism, implied by their ap-
pearance in low-density, RE-rich discharges as a series of short frequency bursts that are corre-
lated with X-ray radiation spikes. One such mechanism might be periodic MHD events in core
plasma, such as internal reconnection events during sawtooth crashes, in analogy to the modes
reported on MAST [7] and TUMAN-3M [8] tokamaks. Additionally, COMPASS observations
also imply excitation by the interaction of the RE beam with shear Alfvén plasma modes present

close to the plasma edge and this too will be a subject to future studies.

Acknowledgements

This work has been founded by Czech Science Foundation project 16-25074S and by MEYS projects
8D15001 and LM2015045. Kurchatov team acknowledges the support of the Russian Science Foundation
project 14-22-00193. The work of A. Melnikov was partly supported by the Competitivness Programme
of NRNU MEPhI.

References

[1] K.L. Wong, Plasma Physics and Controlled Fusion 41, R1-R56 (1999)

[2] W.W. Heidbrink, Physics of Plasmas 15, 055501 (2008)

[3] N.N. Gorelenkov, Nuclear Fusion 54, 125001 (2014)

[4] R.Panek, et al., Plasma Physics and Controlled Fusion 58, 014015 (2016)

[5] Z. Chang, E.D. Frederickson, S.J. Zweben, H.K. Park, R. Nazikian, E. Mazzucato, et al., Nuclear Fusion 35,
1469-1479 (1995)

[6] M. Maraschek, S. Gunter, T. Kass, B. Scott, H. Zohm, and ASDEX Upgrade Team, Physical Review Letters
79, 4186-4189 (1997)

[71 K.G. McClements, L.C. Appel, M.J. Hole, and A. Thyagaraja, Nuclear Fusion 42, 1155-1161 (2002)

[8] L.G. Askinazi, et al., Nuclear Fusion 55, 104013 (2015)

[9] A.V. Melnikov, T. Markovic, L.G. Eliseeyv, et al., Plasma Physics and Controlled Fusion 57, 065006 (2015)



