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Molecular Spectroscopy in Fusion Boundary Plasmas
~Spectra of Hydrogen Molecules in the Visible Region~

KADO Shinichiro
High Temperature Plasma Center, the University of Tokyo, Tokyo 113-8656, Japan

{Received 4 July 2004)

Applications of the hydrogen molecular spectroscopy in the visible region to fusion edge/divertor plasmas are
reviewed. Molecular hydrogen in low temperature plasma. not only as a fuelling gas but also as recycling or buffer
gas in gas-target divertor, plays important roles in determining the particle source and recombination phenomena.
Moreover the molecular hydrogen modifies the spectral intensity and profile of the hydrogen Balmer series. Since
their quantitative contributions depends much on the vibrational distribution in the ground electronic state, molecu-
lar spectroscopy for Fulcher band emissions combined with some proper excitation-emission models has been de-
veloped. Principle, spectroscopic system, method for the analysis and some results are shown. Other possibility of

the Fulcher band spectroscopy is briefly mentioned.
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Fig. 1 (a)Potential curves and the vibronic levels of the Fulcher band system (X-d-a). (b) Typical scanning spectrogram of the Fulcher band.
(v-v") indicates the transitions of the vibrational quanta from upper to lower Fulcher states obtained using 1m-Czerney-Turner mono-
chromator equipped with 2400 G/mm grating and PMT(Hamamatsu R928). Rotational structures are labeled as the lower Fulcher state.
(c) and (d) are the expanded spectra to determine the required specification of the detection apparatus.
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