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Kinetic simulations of the full O-X-B mode
conversion process and the deteriorating effect of

high power levels
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High-performance spherical tokamaks are usually overdense, so regular electron cyclotron emission is blocked.
However, electron Bernstein waves, generated at the local cyclotron frequency (and its harmonics) in the core
may be observed outside the plasma via a mode conversion process that takes place typically in the plasma
edge between an electromagnetic mode and the (electrostatic) electron Bernstein wave. Understanding the
details of this mode conversion process is important in tokamaks with over-dense plasmas both for the in-
terpretation of microwave diagnostic data and to assess the feasibility of EBW heating and/or current drive.
To this end, we have performed the first ever 2-D fully kinetic simulations of O-X-B mode conversion using
the particle-in-cell code EPOCH. In addition to benchmarking these numerical results against the linear dis-
persion relation [AIP Conf. Proc. 1689, 090003 (2015)], we have also investigated nonlinearities associated
with a larger incident intensity and the effect of a steeper (and more realistic) density gradient at the mode
conversion layer. Simulations were performed on the HELIOS supercomputer at the IFERC-CSC, Rokkasho,
Japan and on TACC supercomputers at the University of Texas at Austin.
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