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Tokamak scrape-off layer (SOL) plasma spans a range of collisionality that poses
a challenge for both kinetic and fluid modeling. In SOL, the plasma parallel trans-
port along open magnetic field lines can become dominant and determine the plasma
profile. With the aid of a low recycling wall that decreases density but increases
temperature, a significant anisotropy, at least for ions, will develop due to the decom-
pressional cooling and the flow acceleration. This will also happen near the material
surface even when the bulk plasma is isotropic because the plasma mean-free-path is
typically much longer than the Debye length in tokamaks.

Efforts of incorporating kinetic effects into fluid modeling of SOL have mainly
focused on the so-called non-local heat flux. The temperature anistropy was merely
introduced through the Braginskii form of parallel viscousity, that is only valid in
the short mean-free-path limit. It has been shown that the temperature anisotropy
not only strongly affects the plasma profiles but is also directly associated with the
two components of the parallel heat flux. Therefore it is important to describe the
temperature anistropy accurately in SOL modelings.

Using the moment approach and assuming the lowest order distribution to be a
double Maxwellian, Chodura developed a collisional fluid closure keeping the temper-
ature anisotropy at the lowest order. To examine whether his results can be applied
to improve the modeling of SOL transport, we perform kinetic simulations of magne-
tized plasmas for a range of collisionalities and interpret the simulation results using
Chodura’s equations. Comparison of the transport coefficients for heat fluxes and
the temperature isotropization will also be carried out for the results from Braginskii,
Chodura and kinetic simulations.
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