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On the VUV optical emission of N-APPJs
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In the past several decades, to understand the fast propagation behavior of nonequilibrium atmospheric pres-
sure plasma jets (N-APPJs), many simulations have been reported. It is believed that photoionization plays
key role for such behavior. In all the simulation model, it is either assumed that high energy photons are
emitted by N2 in the wavelength range 98-102.5 nm, which induce the ionization of oxygen molecule, or
simply replaces the photoionization by a given background electron density. However, no N2 emission from
N-APPJs in the wavelength range 98-102.5 nm has been reported by experiment. In this paper, It is found
that, for all the working gas, i.e. He, He+0.1%, 0.5% of O2 or N2, Ar, Ar+0.1%, 0.5% O2 or N2, and for the
plasma jet driven by either pulsed DC power supply or kHz AC power supply, no N2 emission between 98 —
102.5 nm can be measured. On the other hand, the O II 83.3 nm emission is detectable, which is able to ionize
02, O, and N. Therefore, the widely used photoionization model for N-APPJs need to be revised.
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