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Electromagnetic (EM) waves propagating in a plasma can non-linearly excite plasma 

oscillations, other EM waves and transfer energy to the plasma, especially at plasma resonances. 

Raman and Brillouin scattering, where two EM waves, coupled via a Langmuir or ion-acoustic 

wave respectively, are relevant to intense laser plasma interactions. In magnetised plasma, beat-

waves may couple to hybrid and cyclotron resonances of the electrons and ions. This may be 

useful in delivering energy in overdense magnetically confined fusion plasma.  

The paper presents progress on a low temperature plasma apparatus for multifrequency 

microwave interaction experiments. Using microwaves in a tenuous cool plasma will enable 

enhanced active control and diagnostic accessibility. An RF source driving a flat spiral antenna 

is used to ionize an unmagnetised plasma by inductive coupling or a magnetised plasma (Te~ 

few eV, ne~ 1015 – 1018 m-3) by helicon waves [1] in a vessel 3m long and 1 m in diameter. 

Equilibrium Te, ne, and electrostatic fluctuations will be measurable.  

High power microwaves are launched between a pair of horn antennae, which launch a 

Gaussian beam, at ~ 9.5 GHz, into the plasma. The antennae have been fabricated and will be 

compared to numerical predictions. The microwaves may be generated by compact magnetron 

oscillators and TWT amplifiers, or fast wave Gyro-TWT amplifiers. The amplifiers are tuneable 

to provide frequency differences corresponding to plasma resonances. The paper will also 

present simulations of relevant beat wave interactions. Combining measurement, simulation 

and theoretical analysis, an enhanced understanding of the physics is anticipated. 
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