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Application of Laser Phase Contrast (LPC) Method
for Density Fluctuation Spectra in Plasmas
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Abstract

A laser phase contrast (LPC) method is a useful diagnostic technique especially for the wavenumber spec-
tra of the turbulent density fluctuations, because it applies imaging optics. Recently this line-of sight meas-
urement has been improved to yield spatially resolved information by making use of the direction of fluctua-
tion wavevectors with respect to the sheared magnetic field lines in toroidal devices. This paper describes
the overview of the principle of this method, the verification of the orientation-resolving system, and results
applied to the plasma discharges in Heliotron E helical device. This method have made it possible to analyze
poloidally counter-propagating pair of waves, electron and ion branches, separately, which are expected to

be important in identifying the fluctuations.
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Fig. 1 Relation between fluctuation and transport.
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Fig. 2 Basic arrangement of the optical system for detecting
phase modulation of the incident beam. Phase Scintilla-
tion (PS) method utilize defocus of the phase image at x4
-yq4 plane, which produces the amplitude image. In Laser
Phase Contrast (LPC) method, the /4 phase plate con-

vert the phase image into the amplitude(contrast) image.
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Fig. 3 Schematic drawing to estimate spatial resolution by mak-
ing use of the shared magnetic field in toroidal devices.
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wave numbers in the experimental situation.
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tained using the conventional line of sight LPC method.
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Fig. 9 S(k,f) spectra for Zs(r/a < 0.6; k = 0.4). (a) Before NBI
and (b) NBI phases.
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Fig. 10 Temporal evolutionof (a) phase velocities of electronand
ion branches and (b) electron (T¢(ECE)) and ion (T;
(NPA)) temperatures over a period including 2nd ECH
phase.
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Fig..0 Change of the density (a), and the electron and ion tem-
perature (b) profiles by ECH superposing onto the NBI
plasmas. Steep density achieved by high power NBI with
wall conditioning, is strongly pumped out and flattened by
central focussed ECH.
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Fig. 12 S(k,f) spectra for the target and just after NBI start
phases . lon branch appears only in the edge region,
while electron branch, appeared after NBI heating, is
expected to exist in the overlapped region of the bottom
and the center.
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Fig. B Comparison of FFT and MEM analysis for 16 point data,
namely wavenumber spectra.
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