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S.1 Voltage and current characteristics of the rf-GD system
[image: G:\cincinnati study\NIOSH RESEARCH\paper writing\glow discharge paper draft\glow discharge figures\gdoes2016\current voltage.jpg]
Fig. S-1 Voltage and current waveforms of the radio frequency glow discharge in argon gas at atmospheric pressure using a radio frequency power supply PVM500.

S.2 Calculation of glow discharge gas temperature and electron density
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Gas temperature was determined from van der Waals broadening of the argon emission line at 603.2 nm.1-3 The profile of the spectral line Ar I 603.212 nm can be fitted to a Voigt function, which is the convolution of a Gaussian function and a Lorentzian function.1 Of various broadening mechanisms, instrumental broadening () and Doppler broadening () contribute to the Gaussian component (), while Stark broadening () and Van der waals broadening () contribute to the Lorentzian component (), as elucidated by the following equations: 2
 =  +               							(1)
             							(2)
Gaussian and Lorentzian components were separated from the deconvolution of fitted Voigt profile based on the Leverberg-Marquardt non-linear algorithm for least squares. Fixing the Gaussian component has been shown to increase the accuracy of deconvolution.4 In a glow discharge plasma with low temperature, Doppler broadening was estimated to be 0.003 nm by means of the following equation5 (assuming T=2000K), which is negligible. 
              						(3)
where  is the wavelength (nm),  is the temperature (K), and M is the Ar atomic mass (a.m.u.). Therefore, Gaussian width was mainly caused by instrumental broadening, which was 0.05 nm for our instrument. Lorentzian width of the emission peak for Ar I 603.212 nm was obtained from the deconvolution of a fitted Voigt profile by fixing the Gaussian component at 0.05 nm. As the contribution of Stark broadening to Lorentzian width was negligible for 603.2 nm emission line,1 van der Waals broadening was determined as the Lorentzian width, which was in a range of 0.03 – 0.07 nm varying with interelectrode distance. A simplified equation between the gas temperature (and the van der Waals broadening of a given spectral line was given by6
              								(4)
where  is a coefficient that depends on the transition and the nature of the interacting atoms considered; nm for Ar I (603.21 nm).7  
Stark broadening of Hβ (486.133 nm) was used for electron density calculation. Stark broadening was obtained by subtracting van der Waals broadening from the Lorentzian width. The Lorentzian width of the emission peak for Hβ 486.133 nm was in a range of 0.08 – 0.18 nm varying with interelectrode distance. The van der Waals broadening of Hβ is given by8
              							(5)
where P is the gas pressure (Torr) and  is the gas temperature (K). The calculated van der Waals broadening of Hβ was in a range of 0.03 – 0.08 nm. The Stark broadening was in a range of 0.05 – 0.10 nm. The Stark broadening is given by8  
              					(6)
where  is the electron density (cm-3) and  is the reduced wavelength separation for the selected transition and is a function of both of the electron density and electron temperature. Generally,  was assumed to be a constant (0.077) in a glow discharge plasma that has 1–10 eV and  1013–1014 cm-3.8 
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