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In reactor plasma (like DEMO), which uses the RF heating or current drive [1], a large fraction of the 

ion population (the continuously born alpha-particle, and/or the NBI injected ions) is characterized by 

a non-thermal distribution function. The interaction (propagation and absorption) of the wave both in 

the ICRH and/or LH domain of frequencies must be reformulated by considering the quasilinear ap-

proach for each species separately. The collisional slowing down of such an ion population in a back-

ground plasma is balanced by a quasi-linear diffusion in velocity space due to the propagating electro-

magnetic wave. In this paper both the propagation (related to the hermitian part of the dielectric tensor) 

and the absorption (related to the anti-hermitian part) are reconsidered by including the ion distribution 

function solution of the Fokker-Planck equation, which describes the collisional dynamics of the par-

ticles, including the effects of frictional slowing down, energy diffusion, and pitch-angle scattering. 

Analytical solutions of the Fokker-Planck equation at the steady state are included in the calculation 

of the dielectric tensor and a novel dispersion relation is obtained. In the lower hybrid frequency do-

main, for example, the analytical ray tracing (including the quasi-linear damping), can be solved by 

iterating with the Fokker-Planck solution, and the interaction of the LH wave with alpha-particles and 

NBI ions can be accounted self-consistently and the lost of the CD efficiency can be evaluated. 
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