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/1. Introduction and motivation

= Toroidal Alfven Eigenmodes (TAE):

= Currently open questions [2]:

fast particle confinement

= Auxiliary heating or fusion products - suprathermal particles that drive the
Alfven modes unstable [1,2] = degradation in high-energy particle confinement

= Gap mode oscillations — interference between 2 poloidal harmonics
= | ow damping rate (in comparison to Aflvéen continuum)

= Non-linear behavior of Alfvén Eigenmodes (AE) in toroidal devices
» Effect of Resonant Magnetic Perturbations (RMP) and AE instabilities on

>

Alfven-like oscillations with unclear driving mechanism

-\Tokamak COMPASS - flexible RMP configuration + recent observation of/

3. COMPASS plasma eigenmode oscillations

= Oscillations of 50-250 kHz spectral

. Experimental arrangement on the COMPASS tokamak

Small tokamak - flexible operation = Good coverage with magnetic diagnostics.
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5. Travelling-wave character  nrs oscilations, dischorge #8055 14
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6. Mode correlated with runaway electrons

Low density discharges - generation of runaway electron beam.
Under these conditions — observation of oscillations in the spectral range
f=0.7-2.5MHz.

Oscillation frequency follows TAE parametric scaling.

Dedicated experiment — increase gas puff during current ramp-up phase Iin
order to mitigate the runaway beam - chirped oscillations no longer present.

Gloebal discharge parameters

A A i Spectrogram of discharge #9905
»50E  Black —discharge #9905 with E o T R T
= 200E runaway electrons = Boana —
= 150 F — = 1200 Z 0.8
o C . . 3 - —_
100 F Blue —discharge #9906 with 4 ¥ 1000 .
S0 E — —~ ()
: less runaway electrons aQ’
g E_ —+— _E a“"- SOO —
e 5 YA
= 7 = % o0 N
Z4c Loop voltage -, 2
y L 400 =
m % fL 0.2
L DA g 200 i =
o 0 IS e i .
: = 1000 1050 1100 1150 L
Time [ms]
1400 [ E
KL : 1200F > 0.6
> C . — [ & o
— 5sf Photo-neutron detector 1 % a0kl —
B ,.L > indicator of high-energy radiation = 3 %
F 1z 800F _
5 0.2F 4 ¢ s = 0.4
T - . v ~
'_L| DTB B | E L + + } + + + + : + + + + } + + + iy (]Sj_ 600 i_ E
7 BE Cherenkov|detector measuring S o400F S
— BF electrons ir] energy range of 50- ‘; ; T 0.2
5 4E 260 keV ||§ 200 F >
- oF ! 0 =4 bR IEE L
5 of Y. ] 1000 1050 1100 o
| | | | Time [ms]
950 1000 1050 1100 1150 1200

Time [ms]

/7. Conclusions \

= Recent measurements using non-integrated magnetic coils - observation of
wide range of high-frequency oscillations in COMPASS plasma.
= |t was found that these oscillations:
= Are present in bot L-mode and H-mode plasmas (unlike those previously
reported in [3]).
= Show TAE-like frequency scaling with discharge parameters.
= Suggest travelling-wave character.
= Highest-frequency oscillations = data suggest their driving mechanism
Includes runaway electron beam.
\- Driving mechanism of the rest of oscillations still unknown - MHD modelliny

necessary.

Acknowledgements

This work was supported by projects GACR P205/12/2327, GACR 15-10723S, GA14-35260S and
by grant RSF 14-22-00193.

References

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

2] N.N. Gorelenkov, S.D. Pinches, K. Toi, Nucl. Fusion 54, 125001 (2014).

3] A.V. Melnikov, T. Markovic, L.G. Eliseev, et al., Plasma Physics and Controlled Fusion 57, 065006 (2015).
4] K. Kovarik, et al., 415t EPS Conference Proceedings, P5.025 (2014).

5] S.E. Sharapov, 11" CMSS on Plasma and Fusion Energy Physics proceedings (2013).




