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Generation of coherent phonon-anglular-momentum state by using light and
terahertz wave
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As a result of spontaneous circularly polarized Raman scattering experiments

in alpha-quartz, many phonon modes were found that they exchange angular momenta with photonos. We
found that photons and phonons actually exchange angular momenta, and that the law of conservation
of angular momentum is necessary in the Raman selection rules. In controlling the wavefront of
terahertz waves, it was experimentally confirmed that an optical vortex arrangement is generated by
moire structures, and that light acquires a topological charge due to a chiral structure in a
focusing optical system. Using backward parametric processes, we were able to establish core
technologies for ultra-high sensitivity detection and cascade wavelength conversion of sub-terahertz
waves in the 0.3 GHz band.
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