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Spectroscopic Line Ratio Determination of Electron Density,
Electron Temperature, and H2 Dissociation Fraction in PFRC-2 Pulsed
Hydrogen Plasmas ERIC PALMERDUCA, Princeton University, Princeton
Plasma Physics Lab, SANGEETA PUNJABI-VINOTH, Princeton Plasma Physics
Lab, SAMUEL COHEN, Princeton University, Princeton Plasma Physics Lab —
The degree of H2 dissociation in a hydrogen plasma affects the relative intensities of
H I spectral lines and is therefore an important parameter in the interpretation of
H I spectra. Line ratio spectroscopy using an iCCD spectrometer and a high time
resolution monochromator is used to determine the electron temperature, electron
density, and degree of H2 dissociation in PFRC-II pulsed hydrogen plasmas. Ra-
tios of impurity helium I spectral line intensities yield measurements of the electron
temperature and density via a collisional-radiative (CR) model.1 Similar CR cal-
culations for hydrogen then relate the observed Balmer line ratio H-β/H-α to the
degree of H2 dissociation.2 Results are presented at various axial and radial posi-
tions in the plasma as parameters such as RF input power, axial magnetic field, and
initial gas pressure are varied.
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