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A crucial functionality of any quantum network is the efficient conversion of stationary
and flying qubits. Whereas numerous quantum systems have been employed as
stationary qubits, photons are the only possible carriers for flying qubits. The
efficiency of conversion has intrinsic limitations given by, e.g., internal quantum yield
of the stationary system or its spectral purity. However, there is also the purely
classical problem of coupling to special guided or directed optical modes or the
conversion to other frequencies (e.g. the telecom band).

In this presentation we address the issue of the conversion of stationary qubits in
solid-state emitters such as quantum dots or defect centers in diamond. In one part
we discuss strategies to employ efficient photon coupling of light from defect centers
in diamond via dielectric or plasmonic antenna structures [1,2] as well as coupling to
optical fibers [3]. In a second part we report on our efforts to efficiently convert
photons from defect centers and quantum dots in the telecom band [4].
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