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Kinetic effects of inclined magnetic field on sputtering
and secondary electron emission
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Impurity in fusion plasma is one of critical subject teet related to energy confinement and engineering
design of plasma-facing components. Erosion of the surface domitiaelifetime of divertor plates.
Recently, generation and transport of impurities such as carbonteiiragsl beryllium are actively studied
in simulations and experiments. The generation of impurities asma-facing walls, however, involves
atomic processes, plasma physics and kinetics of the charged partickfoniehparticle tracing of impurities
and PIC (particle-in-cell) simulation [1,2] of plasma areeassary to understand the characteristics of
physical sputtering in realistic magnetic field configurations.

Transport simulation codes [3,4] trace impurity particles geeeray sputtering. The generation rate is
calculated from particle flux onto the surface and sputterielglyThe flux consists of the impurity particles
which return to the surface and background ions in the plasmasplitering yield due to the former flux
can be obtained from the velocities of traced particlesmalsition, however the latter is given only by fluid
guantities such as density and temperature. Although a model oityelistribution of incident particles to
calculate the yield has been proposed in [5], magnetic field is nat itatoeaccount.

We have developed a particle tracing code to investigateicahysputtering and secondary electron
emission. The force acting on a charged patrticle is calcullaisdconstant magnetic field and electric field
given by a PIC code. Incident angle distribution was obtainedblwng the orbit of a large number of
particles injected far from the wall surface. Figure Kapws mean incident angle as a function of the
magnetic field angle from surface normal. Larc~_
magnetic field causes large incident angle. TI
tendency is significant for lighter ion species. TI
electron has the same tendency but incident angle
normal incident is larger than that of ions. The
effects of magnetic field make the sputtering a
secondary electron emission (SEE) yields large
shown in Fig. 1(b). The reason is that shallow impi
causes larger yield because of effective moment
transport to the target atoms. That suggests importe
of modeling of magnetic field effects in impurit
transport simulations with realistic surface geometry.
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