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Optically addressable spin qubits and their photonic interfacing

Optically addressable spins in the solid state are promising candidates for realizations of quantum net-
works and quantum computing nodes.

As one material platform, we study color centers in diamond, such as the tin-vacancy (SnV) center,
which offers advantageous optical coherence properties. We observe long-term spectral stability and
Fourier-limited emission linewidths of individual emitters. We investigate their spin degree of freedom
and demonstrate coherent manipulation of the centers’ electron spin [1]. We furthermore identify
strongly coupled neighboring nuclear spins and achieve nuclear spin state preparation and coherent con-
trol [2]. Finally, we integrate a thin diamond membrane into a microcavity for efficient spin-photon
interfacing and observe Purcell-enhanced emission and cooperative coupling [3]. Together, these steps
combine the key requirements for an efficient spin-photon interface as required for quantum network
applications.

A complementary platform is rare earth ion-based materials. | will report investigations of molecular
rare-earth-complexes with promising coherence properties for quantum applications [4], a first demon-
stration of optically detected nuclear magnetic resonance in molecules [5], and efforts to study single
ions coupled to a cavity as qubits [6,7].
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