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In fusion plasmas, a fraction of the ion-population has much higher velocities than the ther-

mal average. These fast ions originate e.g. from fusion reactions or neutral beam injection and

their transport due to plasma turbulence can impact energy deposition and plasma heating per-

formance [1].

Fast ion physics has been fruitfully investigated on the TORoidal Plasma EXperiment [2] at

SPC by injecting a beam of Li-6 ions into a low-temperature plasma (ca. 1 eV) with a helical

open magnetic field-line geometry. Both the time-averaged profile and local time-traces of the

ion-beam were measured using a dedicated set of gridded energy analysers and combinined with

predictions from the Global Braginskii Solver (GBS) code [2, 3]. After an initial ballistic phase

of transport, fast ions of higher energies (70 eV) exhibit sub-diffusion, while lower energies (30

eV) result in super-diffusion. However, once the ion-beam had spread over a significant portion

of the plasma cross-section, a generally sub-diffusive and more asymmetric transport phase was

observed [3].

The initially super-diffusive transport was conclusively associated with intermittent fast-ion

time-traces while there was no significant intermittency present for sub-diffusive ions [4]. Such

observations seem to corroborate the premise of deducing super-diffusive transport from inter-

mittent fast-ion time traces in settings with spatially limited data.

In this contribution we will present new experiments on fast ion dynamics in the asymmetric

phase of transport and quantify the importance of intermittency in this sub-diffusive or quasi-

diffusive setting.

References
[1] M. Albergante et al: Numerical modelling of electromagnetic turbulent transport of energetic ions in burning

plasmas, Plasma Phys Contr Fusion, 53, 05 (2011)

[2] I. Furno et al: Plasma turbulence, suprathermal ion dynamics and code validation on the basic plasma physics

device TORPEX, J Plasma Phys, 81, 03 (2015)

[3] A. Bovet et al: Nondiffusive transport regimes for suprathermal ions in turbulent plasmas, Phys Rev E 91,

041101(R) (2015)

[4] A. Bovet et al: Time-Resolved Measurements of Suprathermal Ion Transport Induced by Intermittent Plasma

Blob Filaments, Phys Rev Lett 113, 225001 (2014)

44th EPS Conference on Plasma Physics P4.404


