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The gas temperature is an important plasma parameter as it strongly influences the plasma chemistry which
drives most plasma applications. The gas temperature in non-equilibrium plasmas is often obtained by fitting
the synthetic spectrum to the experimental spectrum of the C3Πu-B3Πg (△v=-2) band transition of nitrogen.
However, the gas temperature obtained by this method is actually the average gas temperature of APPJ during
the spectral acquisition, that is, the cumulative effect of temperature, and the error of the method is usually at
ten degrees or even higher. For some plasma medical applications, ten degrees may exert different biological
effect. As the discharge mode of APPJ is mostly like a pulse discharge and the minimum discharge duration is
about ten nanoseconds, the gas temperature may decrease from a higher temperature after the discharge pro-
cess. Therefore, the temperature perceived by the human body is likely to be different from the instantaneous
gas temperature of APPJ. Whether relatively high temperature produced by APPJ has a biomedical effect on
cells, tissues, etc. remains to be studied.
This work presented temporal gas temperature when DC air discharge was applied to the skin by a statistical
way. The accuracy of the gas temperature and time resolution were on the order of K and μs, respectively.
It was found that the gas temperature is highest at the peak value of discharge current. Then, the gas tem-
perature rapidly decreased within 5 μs, and after 40 μs, the gas temperature returned to room temperature.
When applied voltage was decreased, the peak value of gas temperature was not significantly changed, but
the rate of change in gas temperature was become smaller. In other words, the gas temperature decreased
more slowly and returned to room temperature later.
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