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Development of sensitive electric field measurement method by two-stage laser
induced fluorescence technique with tunable diode lasers

Nishiyama, Shusuke
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i The purpose of this study is to develop a highly sensitive electric field
measurement method in plasmas using a tunable diode laser as a light source, which enables

experimental measurement of electric field structures in sheaths and pre-sheaths. In the two-stage
laser-induced fluorescence method for hydrogen atoms, it is found that spectra with sufficient
wavelength resolution cannot be obtained due to the migration of populations between fine structure
levels and thermalization of atomic velocity distribution in the n=3 state, which is the
intermediate level. The SCAR method, which introduces saturation evaluation into cavity ring-down
absorption spectroscopy (CRDS), provides high wavelength-resolution spectra due to ram-dip even for

low-density hydrogen plasmas, and it is confirmed that ram-dip is shifted and split by the Stark
effect due to the sheath electric field.
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