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Introduction
The vibrationally excited molecules of hydrogen (H,) to the electronic ground state play wg

a significant role for the ionization and dissociation processes in processing, space and fusion
plasma. In order to understand these plasma, measurements of vibrational temperatures of H,
to the electronic ground state, Tvib, have been given by many authors using the spectroscopic
diagnostic method.

Vacuum ultraviolet (VUV) emission spectroscopy in the spectral range 80-180 nm are

investigated for basic research in laboratory experiments. VUV emission intense line spectrum

is observed at the Lyman (B'z; —»x'z; ) and Werner (¢, ~> x'=7) bands of H,. Also, several active

laser methods in VUV lights have been applied successfully for the detection of vibrationally

excited H, with excellent sensivity. Thus, the VUV spectroscopic method is an effective

approach to measure the vibrational temperatures of H, to the electronic ground state, Tvib, in Radiation trapping
the recombination plasma.

In this paper, VUV spectroscopic method for determination of the ground-state vibrational . . L
temperature of H,, Tvib, is presented which make use of naturally emitted radiation in Nomberiorvibrational Sexcitationilevel
recombination plasma. Tvib was deduced by applying the corona equilibrium by using the
electron impact excitation rate and the spontaneous emission coefficient between the upper
electronic states , with vibrational level and the ground state , taking into account the radiation
trapping.
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Example of the measured VUV spectrum compared with a calculated spectrum
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