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How to obtain an Atmospheric Pressure Townsend
Discharges (APTD) in various molecular gases?
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Dielectric Barrier Discharges (DBDs) can be used for many atmospheric pressure applications, including thin-
film coating, sterilisation, treatment of flue and toxic gases, aerodynamic flow control, and energy-efficient
lighting devices [1-3]. Depending on the gas, electrical parameters, and electrode configuration, these dis-
charges can operate in the classical filamentary mode or in a homogeneous mode [4-5]. The filamentary
mode can be very restrictive for some applications (e.g. surface coating). Nevertheless, conditions to get a
homogeneous DBD can also be restrictive. Homogeneous DBDs at atmospheric pressure have been obtained
in helium, argon, and nitrogen [5]. In nitrogen, the ionisation level is too low to allow the formation of a
cathode fall. Thus, the electrical field is quasi-uniform over the discharge gap, like in low-pressure Townsend
discharges, and the obtained discharge is called Atmospheric Pressure Townsend Discharge (APTD) [5]. For a
Townsend breakdown to occur, a production source of secondary electrons is necessary to sustain the APTD
when the electric field is low.

This work aims to synthesise the mechanisms that could be at the origin of the production of seed electrons
in various molecular gases and to understand how to favorise promote the obtention of a Townsend break-
down in various molecular gases. Then, during this presentation, a non-exhaustive overview of the different
pre-ionization mechanisms will be provided, and the effect of the main experimental parameters (dielectric
materials, gas flow, impurities, shape and frequency of the applied voltage,⋯) will be discussed. The presen-
tation will be illustrated by the results of APTD obtained in various gases such as N2, N2 + oxidizing gases
(O2, NO, N2O), Air [7], CO2 [6], N2O⋯
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