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Suppression of ion-scale turbulent transport by MeV-range fast ions at JET

Motivations & Background

«  Well-established beneficial impact of fast ions on lon-Temperature-Gradient (ITG) turbulence:
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> Experimentally: v* Improvement of ion confinement in JET L-mode plasmas and subsequently observed in
several other devices (also H-mode plasmas)
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» Numerically: v’ Stabilization of ITG turbulent transport due to Fast-lon-triggered complex mechanism involving 0 to Alfvén continuum toroidicity-
enhanced zonal flows [Citrin2013,Zarz0s02013,DiSiena2019] and possible linear resonant B induced gaps (forn = 4 & 7)
mechanisms [DiSiena2018,DiSienaEPS2021] found by gyrokinetic simulations gs.ﬁg . Nonlinear @ fluctuations for
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» Good agreement with the TRANSP power balances [Mazzi2020]
Novelty of the study

Unlike previous studies: suppression beyond Fl-modes threshold — Good experimental agreement!

v" For the first time: impact of alpha-like fast ions Previous _ ITER
on microturbulence from experimental data studies | TIs study (alphas) W/O Fast lons R/ Ly, = 16.2 3
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@ pior = 0.23 v Electromagnetic (5B & 5B,)
v’ Reliable exp. measurements v’ Collisions

v’ Strong presence of fast ions & TAES v Realistic geometry » Although strong magnetic flutter and dominant electron heating — Electron confinement do not degrade (y&}, = 3.1 m?/s)
g = 1.1& 5 = 0.63 (from MHD markers) ¢ Equivalent Maxwellian fast-ion distribution function » Concurrently with electromagnetic transport mitigation: onset of Zonal Field structures

Conclusions D

Towards the frontier of the fusion experiments in present fusion devices — Crucial predictions for [TER
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* Unlike previous studies
[DiSiena2018] no linear
fast-ion effect on ITG

Very promising results De-correlating tNon“ne'T\r Spaltllo-
in view of ITER emporal coupling

and alpha-heated plasmas Zonal Flows
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