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In order to diagnose electron temperature (T,) and electron density (n,) of deuterium plasma, spectroscopic method (line intensity ratio) based on collisional-radiative method was
selected. CR-model based atomic process are configured and some molecular process of the dissociative excitation, mutual neutralization and dissociative recombination process for the
low temperature were included in CR-model. Optical emission spectrum was measured by a monochromator (Czerny-Turner type, spectral resolution 0.313nm) and all of optical
system including monochromator was calibrated with quartz halogen lamp. The transition lines of Balmer series (Balmer-a : n=3—n=2, 656.101nm, Balmer-p : n=4—n=2, 486.000nm,

Balmer-y : n=5—n=2, 433.928nm) were selected to diagnose the T, and n, of deuterium plasma. The diagnosed results by line intensity ratio were compared with electric probe
diagnosis.

Collisional-Radiative(CR) Model Spectrum measurement and Balmer line intensity ratio
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Typical deuterium spectrum of low temperature plasma in visible range
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Rate equation for excited states of atom with molecular processes

atomic Plasma diagnostics
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e The most influent process was mutual neutralization.
* Population density of n=3 state was the most increased
by mutual neutralization (Balmer-a line intensity will
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« Electron temperature was diagnosed to ~2 eV by using CR model included molecular processes (electric probe -
3.18+0.5eV).
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* \We diagnosed electron temperature more precisely by using CR model included molecular processes.
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* In order to diagnose the plasma parameters more precisely, we will improve accuracy of the CR-model by
concerning radiation trapping effect and another process.
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» Because of Balmer-a line intensity increase by mutual neutralization, intensity ratios were depressed at low electron
temperature
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