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One important ECRH scenario is using the 2nd harmonic electron cyclotron resonance
of the extraordinary mode launched perpendicularly with respect to the main magnetic
field. The applicability of the linear theory of wave absorption and, respectively, of
the quasi-linear theory of the evolution of the distribution function is violated for this
scenario in typical experimental conditions. In particular, the quasi-linear description
of wave-particle interaction remains valid only for particles with relatively large parallel
velocities such that particle flight time through the radiation beam, τf , is small compared
to the oscillation period of particles trapped in the wave, τbE.

On the other hand, the adiabatic theory of nonlinear wave-particle interaction is also
applicable only in a limited region in phase space (small parallel velocities, τf � τbE).
Moreover, calculations of the absorbed power within this theory were performed with-
out taking into account the combined effect of wave-particle interaction and collision
processes on the formation of the electron distribution function.

In the present report, a model of wave-particle interaction for any arbitrary value of
the ratio τf/τbE is proposed and combined with the modeling of collision processes to
compute the electron distribution function numerically using the Monte Carlo method.
The absorbed power is then computed on the basis of the obtained distribution function.
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