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High power electron cyclotron resonance heating (ECRH) is widely used in the current 

toroidal devices. The O1-mode ECRH technique is considered for the local electron heating 

providing the neoclassical tearing mode control in ITER. Until very recently the propagation 

and absorption of microwaves were believed to be well-described by the linear theory and 

assumed to be predictable in detail. However, as it was observed in a number of the O1-mode 

ECRH experiments [1-3] the pump ordinary wave can suffer from  anomalous scattering, 

which was explained by the nonlinear excitation of trapped upper hybrid waves at the local 

maximum of a nonmonotonic density profile [4,5]. 

As shown in the present paper, ordinary microwaves can also suffer from nonlinear 

parametric phenomena at the plasma edge, where a transport barrier is usually observed. The 

presence of a large density gradient have a significant impact on the properties of waves in the 

low hybrid (LH) resonance frequency range leading to new transparency windows that are 

absent in the homogeneous plasma [6]. These new modes can be 3D localized along the 

direction of plasma inhomogeneity by the gradient effects and on the magnetic surface in the 

region where the powerful pump beam is localized. The instability power threshold leading to 

the excitation of 3D localized waves turns out to be significantly lower than the predicted 

value for the generation of non-localized daughter waves [4]. It can be overcome in 

experiments with megawatt microwave beams. 

In this paper, we study the low-threshold induced side-scattering instability of the 

pump ordinary wave by the intermediate frequency range electron plasma waves localized in 

the edge transport barrier. The numerical estimations for this scenario are given under the 

conditions expected to be achieved in ITER. 
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