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Single-Photon Switching and Entanglement of Solid- State Qubits

in an Integrated Nanophotonic System RUFFIN EVANS, ALP SIPAHIGIL,
DENIS SUKACHEV, Harvard University Department of Physics, MICHAEL BU-
REK, Harvard University Paulson School of Engineering, JOHANNES BORRE-
GAARD, MIHIR BHASKAR, CHRISTIAN NGUYEN, Harvard University Depart-
ment of Physics, JOSE PACHECO, EDWARD BIELEJEC, Sandia National Lab-
oratories, MARKO LONCAR, Harvard University Paulson School of Engineering,
MIKHAIL LUKIN, Harvard University Department of Physics — Efficient interfaces
between photons and quantum emitters form the basis for quantum networks and
enable optical nonlinearities at the single-photon level. We demonstrate a platform
for scalable quantum nanophotonics based on silicon-vacancy (SiV) color centers
coupled to diamond nanodevices. By placing SiV centers inside diamond photonic
crystal cavities, we realize a quantum-optical switch controlled by a single color cen-
ter. We control the switch using SiV metastable states and observe switching at the
single-photon level. Raman transitions are used to realize a single-photon source
with a tunable frequency and bandwidth in a diamond waveguide. By measur-
ing intensity correlations of indistinguishable Raman photons emitted into a single
waveguide, we observe quantum interference resulting from the superradiant emis-
sion of two entangled SiV centers. We also discuss current work to extend the co-
herence time of the SiV spin degree of freedom, engineer deterministic multi-emitter
interactions via the cavity mode, and related work with the Germanium-Vacancy
center.
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