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Customizing single photon wavepackets control of the
spin/photon interface in a quantum network

YAO Wang LIU Ren-Bao® SHAM Lu-Jeu'"
Department of Physics University of California San Diego La Jolla California 92093 —0319 USA

Abstract We propose a dot — cavity — waveguide coupled system as a quantum interface for stationary spin qu-
bits and flying photon qubits. The exact solution to the dynamics of the interface is given which allows the genera-
tion or reception of an arbitrarily designated wave — packet of a single photon. Such control can be used for reali-
zing operations such as quantum state transfer entanglement swapping or deterministic entanglement creation in a
quantum network. The interface can also be used as a deterministic source and an efficient detector of a single

photon wavepacket with an arbitrarily specified shape and average photon number.

Keywords quantum computation cavity quantum electrodynamics single photon deterministic entanglement
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