Effects of particle drift and collision on divertor trace
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In a fusion reactor, the particle flux intensity and heat load, which should be controlled, are
important research issues. The divertor trace, which means strike point distributions on divertor
plates, will be affected by magnetic field structures in the peripheral region. Especially in
non-axisymmetric devices such as helical devices, there are not many researches because of its
complicated magnetic field structures outside the last closed flux surface (LCFS) which called a
stochastic region.

In previous works, the relationship between field lines and the heat load in the Large
Helical Device (LHD) were investigated for the vacuum field[1, 2]. These studies are based on
an assumption which a particle trajectory corresponds to a field line. However, a particle
trajectory which plays a role in the heat transport is different from a field line. Also theoretical
studies indicate that the stochastic region spreads with increasing 3 value[3]. Therefore, a finite
B magnetic field is required for calculating accurate particle orbits in order to obtain the heat
load.

This presentation is intended to show the qualitative functions of plasma equilibria for any
plasma parameters. In order to study a divertor trace, particle orbit and trapping state are
systematically investigated for various pitch angles with solving guiding center equation. Strike
point distributions on divertor plates are evaluated by tracking a lot of particle orbits of which
starting points are in the stochastic region. As a first step, we show effects on divertor traces due
to particle orbits in several vacuum field configurations.
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