
Evaluation of the turbulent particle flux by Heavy Ion Beam Probe  

in the T-10 tokamak 

 

L.G. Eliseev
1
, A.V. Melnikov

1,2
, S.E. Lysenko

1
, P.O. Khabanov

1
, V.N. Zenin

1
, 

M.A. Drabinskij
1
, N.K. Kharchev

1
, A.S. Kozachek

3
, L.I. Krupnik

3
 and HIBP team

3 

 

1
National Research Centre “Kurchatov Institute”, 123182, Moscow, Russia 

2 
National Research Nuclear University MEPhI, 115409, Moscow, Russia 

3
 Institute of Plasma Physics, NSC KIPT, 310108, Kharkov, Ukraine 

 

The direct measurements of the turbulent particle flux at the plasma edge may be 

performed by multipin Langmuir probes, while in the core plasmas it presents a challenging 

task due to the necessity to measure simultaneously the plasma density and radial velocity 

oscillations. Multichannel Heavy Ion Beam Probe (HIBP) is capable to provide such 

measurements. The report presents new findings in the behavior of geodesic acoustic modes 

(GAMs) and broadband oscillations (<250 kHz) of the plasma electric potential and density in 

Ohmic and ECRH regimes of T-10 (Bt = 1.6-2.4 T, Ip = 0.15-0.3 MA, ne = 0.6-3.510
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as measured by HIBP in the core plasmas. The multichannel HIBP measures oscillating 

component of the electric potential k and density nk in each of 3 points separated poloidally 

at the distance xk, k = 1, 2, 3 is a number of points. Thus, the oscillating poloidal electric 

field Epol = (k -k+1)/xk and the radial EB velocity Vr = Epol /Bt may be determined. 

Finally, the electrostatic turbulent radial particle flux driven by EB drift,  = <n Vr> was 

found.  

The frequency resolved particle flux shows that the main contribution to the total flux is 

given by the quasicoherent mode with frequency 70-120 kHz. The preliminary experiment 

shows that in contrast to the power spectral density of plasma potentials k, GAM peak was 

almost invisible in the Epol power spectrum and on the frequency resolved turbulent particle 

flux. These results are consistent with the general concept of GAM as a high-frequency 

branch of zonal flows, having symmetric poloidal structure of potential perturbation, which 

were supported by earlier T-10 observation of poloidal mode number m = 0. The estimates 

show that the turbulent flux presents a significant fraction of the total particle flux. 
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