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Semiconductor spin qubits hold promise for quantum computation due to their long coherence times and potential for scaling. So far, interactions between spin qubits are limited to spins a few hundreds of nanometers apart. A distributed architecture with local registers and long-range couplers will be needed to scale up to millions of qubits [1]. Circuit quantum electrodynamics can provide a pathway to realize interactions between distant spins [2].
In this poster, we present our realization of long-range spin-spin interactions using an on-chip superconducting resonator in two regimes. First with two spins detuned from the resonator frequency, allowing the demonstration of two-qubit iSWAP logic via virtual photons [3]. Next, in the resonant spin-photon regime, we use real resonator photons to show coherent spin-photon oscillations (vacuum Rabi oscillations) and utilize this to demonstrate spin-state transfer from the qubit at one end to the dot at the other end [4].
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