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Quantum information and optical physics

- A photon steers entanglement between an electron and a nucleon -
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A Department of Physics, Faculty of Engineering, Yokohama National University

Abstract

We introduce our experiment on quantum teleportation based quantum state transfer from

a photon to a nuclear spin in diamond. We utilize quantum entanglement between an electron

and a nucleon in diamond to transfer the polarization state of a photon into the spin state of

nucleon to store the quantum state based on the quantum teleportation scheme. The quantum

state transfer is triggered or heralded by the absorption of a photon and the stored quantum

state in a nucleon, which is not directly interacted with a photon, is maintained as long as more

than 10 seconds. It will open a way toward building a long distance quantum communication

network, where unconditional security is ensures by the physical principle.
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