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Study on new method for generation and control of quantum entangled states of light by using
atomic spin ensemble of quantum degenerate gas
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Abstract

We develop a new method for creating a laser-cooled ytterbium atomic gas, especially in the quantum degenerate
regime such as Fermi-degeneracy. By irradiating the atomic gas with several light pulses, we induce Faraday
rotation of polarization plane of the light pulses and we generate quantum entangled states between atomic spins or
light pulses through post-selection via quantum nondemolition measurement and/or one-axis twisting interaction.
We will apply this scheme to quantum communication or quantum interface such as generating a quantum

entanglement between distant spin ensembles, a quantum swapping, and a quantum memory.
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