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Future fusion devices like DTT [1] and ITER [2] will have unprecedented ECRH installed 

power where power losses due to strong parametric decay instabilities [3] can take place. 

Thus it is very important to be able to estimate in which experimental conditions these 

instabilities can be triggered. With the present work we present and compare two different 

derivations for the nonlinear electromagnetic plasma dispersion relation for a hot, uniform, 

magnetized plasma. In the first derivation the nonlinear distribution function for each species 

is expressed in terms of  infinite sums of products of  Bessel functions of the first kind [3], 

which are known to converge slowly whenever the gyroradius is larger than the perturbing 

field’s wavelength. The second derivation exploits and generalizes a recent result obtained in 

the linear regime [4], which enables to get rid from the outset of the infinite sums of Bessel 

functions in favour of simpler definite integrals over a gyroperiod. The computational 

advantages of the second approach in the large gyroradius regime are also briefly outlined, by 

reporting some preliminary results obtained by means of an ad-hoc numerical 

implementation. The fully analytical expressions of the perturbed nonlinear distribution 

functions presented in this article are potentially relevant for the study and simulations of 

nonlinear ECRH wave propagation in radio-frequency heating experiments of magnetized 

plasmas. 
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