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The electron cyclotron resonance heating (ECRH) is a popular method to produce fusion 

relevant plasma in magnetic confinement devices. It is based on theoretical predictions of a 

localized microwave energy deposition and of suppression of nonlinear phenomena which can 

accompany the microwave propagation and damping. However, during the last decade 

various anomalous effects (anomalous microwave scattering producing strong spurious 

radiation interfering with ECE and CTS diagnostics, ion acceleration, evident broadening of 

the ECRH power deposition profile and gyrotron frequency sub-harmonics emission) were 

discovered in the ECRH experiments at different toroidal devices. They were interpreted as a 

consequence of low-power-threshold absolute parametric decay instabilities (PDIs) excited in 

the presence of a non-monotonic (hollow) density profile often encountered at ECRH. The 

most dangerous scenario discovered quite recently [1-3] is a PDI leading to excitation of two 

upper hybrid (UH) daughter waves at least one of which is trapped along the direction of the 

plasma inhomogeneity and localized on a magnetic surface due to the finite pump width. The 

developed theoretical model [1] allowed to explain the anomalous backscattering effect first 

observed in the X2 ECRH experiments at TEXTOR [4] and anomalous emission at half the 

pump wave frequency predicted in [3] and first seen at ASDEX-UG [5]. A substantial 

anomalous absorption, which can lead to broadening of the power deposition profile, was also 

predicted by the model [1, 2] and demonstrated in the model experiment [6].  

In this paper the main stress is put on the analysis of the ways to decrease the influence of 

anomalous phenomena on the efficiency and locality of the power absorption and on 

operation of microwave diagnostics. Suppressing the low-power-threshold PDIs and reducing 

of the related anomalous absorption rate by variation of the beam width, increasing of a single 

microwave beam power and its angle of incidence are discussed within the developed 

theoretical model [1-3].  
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