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Backscattering parametric decay instabilities (PDI) leading to anomalous reflection of microwave power are believed to be suppressed in tokamak and stellarator ECRH experiments due to strong convective losses of decay waves from narrow regions where the decay condition for interacting waves is fulfilled in inhomogeneous plasma. The anticipated instability threshold of hundreds of MW makes PDI excitation unrealistic in experiments utilizing gyrotrons. This argument was used to explain why until recently in 100 kW power range experiments these instabilities were only observed at EBW heating [1], where the backscattering wave group velocity is reduced and the pump electric field is increased by the presence of the UHR thus decreasing the PDI power threshold [2].
In the present paper we analyze experimental conditions leading to substantial reduction of backscattering decay instability threshold in tokamak and stellarator ECRH experiments not utilizing the UHR. It is shown that substantial reduction of threshold is provided, in particular, by plasma density flattening in the central region. Another reason for the threshold decrease is associated with non monotonic behavior of plasma density in the vicinity of magnetic island O-point, making possible localization of ion Bernstein decay waves and substantially suppressing their convective losses out of the decay region. It is shown that in the vicinity of the density profile local maximum the induced backscattering instability threshold is reduced by four orders of magnitude. The corresponding threshold and anomalous backscattering coefficient are calculated as a function of backscattering angle, ion Bernstein wave frequency, plasma parameters (density and ion temperature) and used for explanation of backscattering phenomena observed recently in Textor tokamak ECRH experiment at 200 – 600 kW ECRH power level [3]. The possible influence of the backscattering PDI on the absorption efficiency and power deposition profile is discussed. 
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