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Applicability of Laser Fluorescence Spectroscopy Tuned
at Balmer ¢« to Large Plasma Devices

Daisuke OKANO, Kiichiro UCHINO, Takeharu KOGA
Mitsuo MAEDA, Katsunori MURAOKA
and Masanori AKAZAKI

For measurements of atomic hydrogen densities in large plasma devices, namely the Gamma-10
mirror machine at Tsukuba University and Heliotron-E toroidal helical machine at Kyoto Univer-
sity, applicability of laser fluorescence spectroscopy (LFS) tuned at Balmer ¢ transition was inves-
tigated.

As a result, it is expected that the LFS-measurement is possible at the plasma periphery but is
difficult at the centre of the core plasma, the latter being because of a low signal to noise ratio (SNR
<1). The methods of improving the SNR were referred, where the larger cross section of the laser
beam and the use of a longer integration time of a photomultiplier output were suggested.
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Fig. 1 Arrangement of laser fluorescence system
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Fig. 2 Radial profiles of a) electron density Ne
and b) atomic hydrogen density N,
obtained by measurement of Balmer
a-radiation, for Gamma-10 plasma.
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Fig. 5 Arrangement of laser fluorescence system
on Heliotron-E.
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voltages.
Table 1 Characteristics of dye lasers for Gamma-10 and Heliotron-E.
Output Spectrum Pulse Beam
Dye power [kW] width [nm] width [us] divergence [mrad]
at Vin=15[kV]
-6G + C. V.
Gamma-10 R-6G C_V 43 <0.2 0.5 ~5
(solvant : ethanol)
-6G + C. V.
Heliotron E R-6G C"V ~50 ~0.1 0.5 ~5
(solvant : ethanol)

R-6G : Rhodamin 6G, C.V. : Cresyl violet
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