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The decay of an electromagnetic pump wave into a pair of daughters, when the pump power 

exceeds a given threshold, is a major example of three-wave nonlinear interactions known as 

Parametric Decay Instability (PDI) [1]. PDIs are ubiquitous in plasma physics, ranging from 

ionospheric modification experiments to fusion plasmas. In inhomogeneous plasmas, trapping of 

natural modes in a non-monotonic density profile increases the probability of three-wave 

interactions with an incoming beam, reducing the instability power threshold [2]. This scenario is 

potentially detrimental in tokamaks and stellarators during electron cyclotron resonance heating 

(ECRH) if the density bump in a magnetic island crosses the trajectory of the microwave beam.  

In this contribution, we present experimental evidence of PDI-like structures in Wendelstein 7-X 

stellarator, where a stationary magnetic island in the plasma edge stands in front of the ECRH 

antenna. We demonstrate the possibility of trapping Electron Bernstein Waves in the density bump 

across the island. We propose a mechanism for PDI of the ECRH microwaves at the plasma edge, 

present a theoretical power threshold, and numerical results for power absorption in the island. 

PDI-related signals, detected by a microwave radiometer, consist of two sidebands symmetrically 

arranged at roughly 1 GHz-shift from the gyrotron frequency, 140 GHz. Sharp peaks in each band, 

separated by an ion cyclotron frequency, suggest excitation of Ion Bernstein Waves. We correlate 

fluctuations in the kHz range of the signal in the sidebands with oscillations detected by the Mirnov 

coils and electron cyclotron emission from the plasma edge. Finally, the non-linear power scaling 

of the signal intensity is experimentally validated and a power threshold for the instability is 

identified around 250 kW, in good agreement with theoretical expectations. 
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