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FIGURE 1 – Impact of an emissive ele-

trode on the m-modes amplitude, as a

function of the electrode heating current

(i.e. of the emitted current).

Low frequency waves turbulence developing in

magnetized plasma columns are well known to trig-

ger important radial transport, a major issue for fu-

sion devices [1]. We investigate here the impact of

direct current injection from the plasma center to

the walls on the features of such waves.

Our experimental set-up consists in a cylindri-

cal chamber containing an Argon plasma column

of 10 cm diameter of ionization rate 20% and at

low pressure (∼ 1 mTorr) generated via a 1 kW RF

inductive source. The plasma is confined by a ma-

gnetic field ranging from 0.01 T to 0.15 T [2].

A very fast camera records images of spontaneous radiated light fluctuations in a plane trans-

verse to the plasma column axis, at a 200 kfps rate, showing the presence of azimuthally rotating

waves at frequencies of order the kHz. These modes of the form ei(mθ−ωt) are extracted by 2D

axisymmetric Fourier transform analysis, giving access to their dynamic and their interactions

[3]. A tungsten electrode is then inserted at the center of the column, negatively biased with res-

pect to the chamber ground, and heated up to emissive regimes. The electrode emitted current

significantly changes the radial profiles of the plasma parameters, and has a dramatic impact

on the most instable modes (Figure 1). Finally the impact of this emitted current and of the

azimuthal fluctuations on the turbulent radial transport is investigated using an advanced triple

probe (following a 5-tips probe design [4]).
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