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Measurement of multiple degrees of freedom flow of ions by optical vortex laser
induced fluorescence method
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OV-LIF

An optical vortex is a light with a helically twisted equiphase surface.
This study developed the optical vortex laser-induced fluorescence (OV-LIF) method, which utilized
the unique phase space structure of optical vortex lasers and applied it to the flow measurement in
plasmas. By using the azimuthal Doppler effect felt by atoms in the optical vortex, we have
attempted to detect the flow across the laser beam, which is in principle impossible to measure with
a plane-wave laser. Firstly, we identified the parameters where the azimuthal Doppler shift
significantly affects the spectrum by numerical calculations. In addition, we observed that the
spectral broadening (in its standard deviation) increased when the ion flow velocity across the
laser was increased by applying a negative voltage to the electrode.
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