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Spontaneous toroidal flows have been observed during ECH without direct momentum input

in tokamak and helical plasmas[1-3]. We have studied the j×B toroidal torque due to radial

diffusion of suprathermal electrons during ECH in LHD applying GNET code[4]. It is found

that the j×B torque related to the suprathermal electrons plays an important role in the toroidal

flow generation in the LHD plasma[5]. On the other hand, in axisymmetric tokamaks, it is well

known that this j×B torque and the collisional torque by the precession motion of suprathermal

electron would cancel each other, and no net toroidal torque is generated. However, in the real

tokamaks, there exists finite non-axisymmetric magnetic field; such as the toroidal field ripple,

magnetic resonance perturbation, RMP, etc., and these nonaxisymmetric magnetic fields would

generate the net toroidal torque.

In this study, we investigate the j×B and the collisional torques due to suprathermal elec-

trons by ECH in the non-axisymmetric tokamaks (finite toroidal field ripples and RMP). To

evaluate the toroidal torques, we apply the GNET code, which can solve the 5D drift ki-

netic equation for suprathermal electrons[4]. We assume a simple tokamak A=6.7 (LHD size)

and add a toroidal field ripple as B = Baxisym +B0,18 cos(18ϕ) and the RMP (m,n = ±3) as

B = Baxisym +Bm,±3 cos(mθ ± 3ϕ). We have found that the JxB torque is larger than that of

collisional torque due to the radial motion of ripple trapped electrons, and have obtain signif-

icant net toroidal torques by ECH. The peak value of torques gradually increases as the non-

axisymmetric component increases. A simple model of the radial flux of suprathermal electrons

has been derived and has shown relatively good agreements with the simulation results.
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