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The presence of impurities in plasmas has negative effects on fusion efficiency [1], and these

can be summarized in two major ways. First, increasing impurity concentration contaminates

and dilutes the hydrogen plasma. Second, high-Z impurities are not completely ionized even at

the core temperature of tokamaks. These partially ionized particles undergo further ionization

and radiate considerable plasma energy.

Impurity turbulent transport in tokamak plasmas is investigated in the case of trapped ion

mode (TIM) and trapped electron mode (TEM) using a non-linear bounce-averaged gyrokinetic

model. In particular, we focus on the thermo-diffusive pinch and the curvature-driven pinch ob-

served in nonlinear simulations [2].

Thermodiffusion is analyzed independently of curvature pinch by disabling the latter artificially.

A parameter scan shows that the direction of thermodiffusion depends mainly on two factors

[3]. First, it depends on the sign of the turbulence phase velocity, and the resulting transport is

inward in the case of TEM whereas it is outward in the case of TIM. Second, it depends on

the sign of the impurity temperature gradient. Moreover, the magnitude of the thermodiffusion

tends to decrease with respect to the impurity charge Z, while it is proportional to the inten-

sity of background turbulence. Lastly, the direction of the curvature pinch is investigated as a

function of the magnetic shear [4]. Quasi-linear theory qualitatively reproduces our gyrokinetic

numerical observations.

References
[1] R. C. Isler, Nucl. Fusion 24, 1599 (1984).

[2] T. Drouot et al., Eur. Phys. Journal D 68, 280 (2014).

[3] N. Dubuit et al., Phys. Plasmas 14, 042301 (2007).

[4] S. Futatani et al., Phys. Rev. Lett 104, 015003 (2010).

47th EPS Conference on Plasma Physics P1.1068


