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Study on photoexcitation, novel plasma spectroscopy, and plasma control method
using optical vortex
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Optical vortex (OV) beams are a set of solutions of the paraxial Helmholtz
equation in the cylindrical coordinates, and its wave front has a spiral shape. The observer in the
0V beam feels the three-dimensional Doppler effect, since the OV beam has the three-dimensional
spiral wave front. In this study, spectroscopy methods which have the sensitivity to the beam
crossing gas flow have been developed. Using the optical vortex spectroscopy methods, the
beam-crossing gas flow was successfully detected as the transverse Doppler shift of the Doppler
absorption spectrum and the Lamb dip shift of the saturated absorption spectrum, respectively. The
dependence of the transverse Doppler shift on the distance from the phase singularity qualitatively
agrees with the theory, however, the further improvement in accuracy of the transverse Doppler shift

detection is required for the quantitative evaluation.
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