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In non-axisymmetric devices the particles trapped in the helical ripple tend to drift away from the starting
magnetic surface. Thus, at low collisionalities, the suprathermal electrons generated by the electron cyclotron
resonance heating (ECRH) can drift radially before being collisionally thermalized. These fast radial motions
would enhance the convective transport of suprathermal electrons. The ECRH experimental results in CHS,
H-E. and W7-AS have suggested the important roles of the suprathermal electrons transport in broadening of
ECRH power deposition profiles!' ] and in flattening of density profiles. Also the ECRH driven suprathermal
electron flux is considered to play a dominant role in the recently found "electron root" feature at W7-AS[2].
These facts have put a considerable interest in a quantitative analysis of the ECRH driven transport due to the
drift motion of suprathermal electrons. However, because of the non-local nature of the suprathermal electron
transport, conventional local approaches can not utilize for this analysis. First Monte-Carlo simulations (in
5D phase space)[3] are carried out to study the ECRH driven transport of suprathermal electrons in non-
axisymmetric plasmas (W7-AS, CHS, LHD).

Simulation Model
The linearized drift kinetic equation for the

deviation of the distribution function from the
Maxwellian, />/(:£. v . / .o j j .

(1)

where V = (•«// + V_L) • V.,. + v • V,., C(A/) is the lin-
ear Coulomb collision operator and 5jl, is the quasi-
linear diffusion term describing ECRH (assumed to
be a given function and evaluated by ray-tracing),
is solved based on a technique similar to the adjoint
equation for dynamic linearized problems. The de-
viation of in the steady-state is evaluated through
a convolution with a characteristic time dependent
"Green function" obtained using the Monte Carlo
simulations. The complex magnetic field configu-
ration and finite-/^ effects on the electron motion are
included using the Boozer coordinates based on the
three-dimensional MHD equilibrium.

Fig. 1 : lsosurface plots of the dis-
tribution lif (the deviation from the
Maxwellian driven bv ECRH).

Simulation Results
We first study the transport of ECRH generated suprathermal electrons in W7-AS plasma. Figure 1 shows

ie isosurface plots of (magnetic surface averaged) l>f in the three dimensional space (-nj.. •»//, r). The lower
tpper) surfaces show the negative (positive) regions of of, respectively. ECRH tends to push resonant
lectrons towards higher energies, consequently a depletion (with respect to the Maxwellian) tends to appear
t lower energies and a tail at higher energies. Interestingly, we can see a "nose-like structure" at the upper
urface which is related to the radial (convective) transport of the energetic trapped electrons. To see whether
>r not this convective transport is effective on the broadening of ECRH deposition profile, we evaluate the
5CRH deposition profile from obtained of. Figure 2 shows the comparison of our 5D simulation results with
.he ray-tracing prediction (deposition without convective transport) and experimental results[ 1 ] for the case
jf X-mode 2'"'-harmonic ECRH in absolute value. We can see a significant effect of convective transport
on the broadening of ECRH deposition profile and a relatively good agreement between the numerical and
experimental results. These tend to confirm the important role of radial convective transport of suprathermal
electrons in the broadening of ECRH deposition profile in W7-AS.

Furthermore, this radial convective transport enhances the ECRH driven radial flux (Fig. 3). The full
and dashed lines show the X-mode ECRH driven flux for the case without and with a strong positive E,..
respectively. The circles refers to neoclassical fluxes of background plasma (DKES code). We can see that
the ECRH driven flux is comparable with the neoclassical one with the ion root and much larger than the
electron root one. Therefore it is found that the ECRH driven electron flux plays a dominant role in the
ambipolarity condition in the strongly positive E,. region (electron root region) in W7-AS.

Next we study the transport of suprathermal electrons in LHD and CHS plasmas. The distribution of are
evaluated for different magnetic configurations and heating scenarios. The effects of suprathermal transport
on ECRH power deposition and the ambipolar flux (neoclassical transport) are discussed.

Fig. 2 : Comparisons of the simulation re-
sults of ECRH deposition profile (•) with the
ray-tracing (dashed line) and experimental
ones (solid line) /»»<> = 1.0 x 10wcm"V.

Fig. 3 : Comparisons of the simulation re-
sults of the ECRH driven fluxes with back-
ground plasma fluxes( standard neoclassical
theory ;DKES results).
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