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Experiments on MST and NSTX are using or proposing to use 
electron Bernstein waves (EBWs) for heating and current drive, as 
these modes can couple into the overdense, high-beta plasmas. To 
study the propagation and power deposition of EBWs, we have 
developed both linear and nonlinear ξf PIC methods, which make 
no assumption about the ratio of gyroradius to wavelength.  These 
methods make use of an implicit electromagnetic advance that gets 
around the usual need to over-resolve time in order to avoid grid 
heating.  Our numerical results indicate that nonlinear effects can 
lead to the generation of a second harmonic mode with amplitude 
that can exceed the of the fundamental wave if the field of the 
fundamental EBW is sufficiently strong, no more than a small 
fraction of the plasma thermal energies and within the range of 
experiments. As a result, the power deposition of the injection 
EBW could be significantly changed. for instance, the power may 
be deposited at the cyclotron resonance at half-harmonics 
frequencies. With a high incident power, the generation of the non-
propagation third and fourth harmonic modes is also observed 


