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Abstract

A quantum hybrid system can be defined as two or more dissimilar physical systems that share a
joint quantum state. Aside from being a fundamentally interesting object, several applications such
as quantum information processing (quantum computers, quantum repeaters) or quantum sensing
have been suggested. Bringing two dissimilar systems in a joint quantum state can be established
by entangling them with photons or surface plasmon polaritons followed by joint measurements.

Here we provide an overview of different approaches in these directions. We introduce different
kinds of quantum emitters (quantum dots, defect centers in diamond, molecules) as stationary
quantum systems. Photon sources as part of a quantum hybrid architecture can provide the ‘glue’
for such dissimilar quantum systems.

We report on our recent results on non-linear photon conversion to the telecom band as well as
strategies to employ efficient photon coupling of light from defect centers in diamond via dielectric or
plasmonic antenna structures. Future directions towards a higher level of integration will be
discussed.




