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We have developed a novel audio source based on a non-equilibrium surface atmospheric pressure glow discharge. The discharge surface consists of a 10cm diameter disk with a buried electrode beneath a dielectric layer, and an unshielded electrode on the surface. Using numerical modelling we have optimised the surface electrode configuration to give the most even distribution of electric field possible, and hence the most uniform plasma.
The system is driven at electrical resonance at a frequency of around 30kHz, producing an even plasma over the surface in air or argon at atmospheric pressure. The amplitude of the driving signal is modulated by the required audio signal, and the consequent fluctuations in the plasma intensity modulate the gas temperature. This fluctuating gas temperature generates sound waves by the thermal expansion of the gas.  The result of this is a compact, robust acoustic source with no moving parts.
