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Novel Development in the Fusion Plasma Diagnostics Using a Near-infrared
Spectroscopy
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We have focused on near-infrared (NIR) spectroscopy, which had not been
extensively exploited, to extend the target wavelength regime. We applied a simple and portable
monitoring system to acquire the NIR spectra of Heliotron J plasmas in an attempt to survey the
brightness of an unknown/unused line in the spectra, and a continuum spectra in NIR regime.
Calibration of the visible(VIS) and NIR spectrometers were performed using the shorter and longer
side of the tungsten halogen lamp and the second-order diffraction component of the VIS region was
assessed. The He I Line intensity ratio method based on the CR model was extended to the NIR region.

As a proof-of principle experiment, the electron density in the edge region was determined for
H2-He plasma. Observed black-body radiation was identified to be due to the hot spot caused by
super-thermal electrons due to electron cyclotron heating(ECH).
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