High-frequency reversed-shear Alfvén eigenmodes
in fast-ion experiments on JET

M. Dreval®?, S.E. Sharapov?, Ye.O. Kazakov?, J. Ongena®, M. Nocente>®, R. Calado’,
R. Coelho’, J. Ferreira’, A. Figueiredo’, M. Fitzgerald®, J. Garcia®, C. Giroud®, N.C. Hawkes®,
V.G. Kiptily3, F. Nabais’, M.F.F. Nave’, H. Weisen®, T. Craciunescu'®, M. Salewski?,
7. Stancar® and JET Contributors*

! Institute of Plasma Physics, National Science Center,

Kharkiv Institute of Physics and Technology, Kharkiv, Ukraine
2V.N. Karazin Kharkiv National University, Kharkiv, Ukraine
¥ Culham Centre for Fusion Energy (CCFE), Culham Science Centre, Abingdon, UK
* Laboratory for Plasma Physics, LPP-ERM/KMS, TEC Partner, Brussels, Belgium
® Dipartimento di Fisica, Universita di Milano-Bicocca, Milan, Italy
® Institute for Plasma Science and Technology, National Research Council, Milan, ltaly
" Instituto de Plasmas e Fus&o Nuclear, IST, Universdade de Lisboa, Lisboa, Portugal
8 CEA, IRFM, Saint-Paul-lez-Durance, France
% Swiss Plasma Center (SPC), EPFL, Lausanne, Switzerland
1% National Institute for Laser, Plasma and Radiation Physics, Bucharest, Romania
1 Department of Physics, Technical University of Denmark, Kgs. Lyngby, Denmark

*See the author list of J. Mailloux et al., Nucl. Fusion (2022); https://doi.org/10.1088/1741-4326/ac47b4

A broad range of Alfvén eigenmodes (AEs) was destabilized by fast ions in JET D-3He plasmas
heated with the three-ion ICRF scenario [1, 2], see Fig. 1. The observed modes include the
toroidicity-induced AEs (TAES), ellipticity-induced AEs (EAES), as well as reversed-shear AEs
(RSAEsS), originating from the presence of a local minimum of the safety factor gmin. Two
different types of centrally localized RSAEs were regularly observed during the long-period
sawtooth phases in this series of JET experiments [3]. In addition to the low-frequency RSAES
with frequencies below the TAE frequency (f ~ 80-180 kHz), also RSAEs with frequencies
above the TAE frequency (f =~ 330-450 kHz) were destabilized. The high-frequency RSAES
feature the temporal decrease of their frequency as the value of gmin decreases (cf. Fig. 1),
opposite to the dynamics of the more often observed low-frequency RSAEs. Such high-
frequency RSAEs were previously reported in reversed-shear plasmas in JT-60U heated with
negative-ion-based NBI, injecting a large number of passing ions with energies ~400 keV [4].
In this contribution, we report
the characteristics of the high-frequency
RSAEs in JET experiments, investigated
in detail using HELENA, CSCAS and
MISHKA codes. The computed radial
mode structure is consistent with the
experimental mode  measurements,
using an X-mode reflectometer,
a multiline interferometer and soft X-ray
diagnostics. Our analysis also shows that
the high-frequency RSAE
Time, 46) destabilization is mostly caused by

Fig. 1. The magnetic spectrogram in JET pulse  Passing fast ions with energies of several
#95691, featuring the destabilization of the hundred keV [3]. Although the high-
high-frequency RSAEs (f =~ 330-450 kHz). frequency RSAEs are not often seen on
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