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Electron spin vortex represented in a higher-order Bloch sphere
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Mutual quantum state conversion between photon and electron qubits based on spin angular
momentum in a quantum two-level system will potentially act as an important role in future quantum
information processing technology. We propose a new-class electron spin state, here referred as an
electron spin vortex represented in a higher-order Bloch sphere, imprinted by a photon state mapped
on a higher-order Poincaré sphere. The electron spin vortex with the spin orientation associated with
the azimuth angle in GaAs/AlGaAs multiple quantum wells is obtained by the irradiation of higher-
order photons, and it is quantitatively visualized by estimating the expected value of the spin state in

the proposed higher-order Bloch sphere.
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