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Electrical biasing was proposed for last 40 years as the candidate for reducing the particles

and high heat fluxes to the divertor, which is one of the critical problems in fusion plasma [1].

By inducing an E×B convection flow, electrical biasing increases the plasma transport and

decreases the heat flux to the divertor plates. Even though this method was implemented on

several tokamaks such as TedV, there has been a controversy on using this technique since it

diminishes electron heat flux while raising ion heat flux [1, 2]. Therefore, a detailed study of

electrical biasing is necessary to understand the advantaged of this technique. Until now, fluid

model and kinetic model are two main models widely used in studies of plasma edge. However,

the fluid model cannot clearly explain the heat flux due to the effect of high energetic ions and

electrons which move along the magnetic field to reach the divertor. Particle-In-Cell (PIC) sim-

ulation, which is the method to model the electrical potential structure self-consistently using

fully kinetic description, has been used to validate the effect of electrical biasing to the divertor.

In the previous work, we found that 1 spatial dimension and 3 velocities coordinates (1D3V)

PIC code did not fully explain the effects of electrical biasing due to the radial components of

E×B drift. We need to consider its effects in two or even three dimensions. In order to clearly

understand this technique, we have developed 2D3V-PIC code to test on small region in front

of divertor which contains an asymmetric magnetic field and connects with different biasing

voltages at the divertor plates. This work shows the comparison of all of profiles between with

and without biasing to the divertor in 2 dimensions. From that, we will discuss the effects of

electrical biasing to the divertor target when applying different voltages to the divertor plates.

References
[1] P. Helander, S. J. Fielding, R. H. Cohen, and D. D. Ryutov. Electrical biasing of the divertor tiles in compass-

D. Czechoslovak Journal of Physics, 50 (12):1421, 1430, 2000.

[2] G. M Staebler. Transport modeling of divertor bias experiments, Nuclear Fusion, 31 (4):729, 1991.

47th EPS Conference on Plasma Physics P3.1020


