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Electron cyclotron heating was shown to be effective in stellarator and tokamak plasmas. Unfortunately its application to spherical tokamaks (STs) is substantially limited by high plasma density and relatively low magnetic field typical for these devices. This ST feature has a strong effect on the electromagnetic wave propagation. In the microwave frequency region, characteristic surfaces, like the upper hybrid resonance (UHR) and cut-offs are very close to the plasma edge. As a result electromagnetic (EM) waves are unable to penetrate into the plasma interior. The only way to overcome this difficulty is to use a linear conversion of the incident EM wave into the electron Bernstein wave (EBW) at the UHR. EBW has no density limit and can, in principle, carry the radio frequency power deep into the plasma. The feasibility of this plasma heating scheme is under investigation now on the MAST tokamak at Culham, UK. 

The wave propagation in the UHR, where the wave electric field increases, is usually distorted by nonlinear effects at a power density level exceeding ~1 kWcm-2 typical for EBW heating experiments [1 - 3]. In particular, parametric decay instabilities can cause an anomalous reflection and absorption of the incident power. In experiments [1, 2] generation of low-frequency (LF) waves has been observed. These waves were identified as lower-hybrid (LH) waves, which are only able to reach the small scales of the pump UH wave and satisfy the wavelength matching condition for the decay instability. 
These instabilities lead to redistribution of incident power between plasma species and can cause anomalous reflection, especially when excited at the plasma edge. The present paper is devoted to analysis of the decay instability thresholds and growth rates for specific conditions of low magnetic field typical for ST. The study is focused upon the decay of UH wave into another UH wave and intermediate frequency range wave satisfying the lower hybrid resonance condition, which was observed in the UHR heating experiments mentioned above. The influence of plasma inhomogeniety on its threshold is investigated for the most dangerous backscattering instability. Dependence of the decay instability threshold on the pump frequency, necessary for the heating experiment optimization is studied. The interpretation of 100 MHz oscillations observed recently in MAST EBW heating experiment [4] is given based on the parametric decay instability theory developed.
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