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Generation of Single Photon Vortex from a Quantum Dots Embedded in a Photonic
Crystal Nanocavity
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We investigated the interaction between a quantum dot and degenerate
guadrupole cavity modes in a Hl-type photonic crystal nanocavity theoretically and numerically. We
demonstrated that the spin state of electron in the quantum dot and the optical vortex with the
orbital angular momentum of |I]=1 can be mutually converted in the case that the quantum dot is
located at an appropriate position within the cavity. We also proposed a scheme to generate Poincare

beams, whose polarization distribution is characterized by a skyrmion number, from a ring

resonator. In this scheme, it is possible to change the sign of the skyrmion number depending on the
spin state of the quantum dot.
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