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Time-resolved spectroscopy by utilizing chiral spatial modes of optical vortices
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By utilizing the selectivity of optical vortices with unique chiral spatial
modes, we have newly developed 1) spatial phase modulation spectroscopy for semiconductor surface
emitting lasers and 2) coaxial three-pulse time-resolved spectroscopy for cuprate high-Tc
superconductors. In case 1), chirality-selective optical vortex generations were realized by spatial

mode conversion based on the geometrical phase of the resonator. In case 2), by spatial scanning
the dark spots in the optical vortices, we have achieved spatio-temporal control of transient
superconductivity localized at the vortices and revealed the spatial characteristics of the optical
response of high-Tc superconductors.
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