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Study on structure formation and non-steady-state dynamics of detached divertor
by laboratory plasma experiments
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DT-ALPHA (MAR)
MAR

Retarding field analyzer

The unique behavior attributed to hydrogen molecular activated recombination

(MAR) was observed in the DT-ALPHA device. A method for measuring rotational and vibrational
distributions of hydrogen molecules based on the hydrogen molecular spectroscopy was developed. It
was confirmed that the MAR attributed to ion conversion reaction played important role in rollover
of the electron density. It was indicated that depletion of low-energy electrons due to volumetric
recombination could deform electron energy distribution. By utilizing the selective ion transmission

of retarding field analyzers, a method for determining parallel and perpendicular ion temperatures
was proposed, and its validity was investigated experimentally. Operating conditions for improving
proton ratio in an ion beam source was analyzed by combing a kinetic code simulation and rate
equations for hydrogen ions. A method for measuring energetic ion beam penetrating in a bulk plasm
was developed.
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