Probing Two Driven Double Quantum Dots Strongly Coupled to a Cavity
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The hybrid circuit quantum electrodynamics (QED) system of semiconductor double quantum dots (DQD) coupled to a superconducting cavity is an ideal platform for studying the light-matter interaction and exploring the rich physics of quantum optics at microwave frequencies. 
Here we demonstrate a hybrid system consisting of two spatially separated GaAs DQDs coupled to a superconducting NbTiN cavity. By strongly drive the DQDs, we experimentally observe abnormal Landau–Zener–Stückelberg–Majorana (LZSM) stripes, which cannot be explained by typical dispersive readout theory [1,2]. Considering the large coupling strength between two DQDs and cavity, a generalized theory beyond the dispersive regime is developed, in which we treat the cavity as part of the driven system [3,4]. Furthermore, by tuning two driven DQDs both to resonance with cavity, enlarged splittings are observed and are well reproduced by our theory. These results confirm the observation of hybrid Floquet states and show that our theory is general and scalable.
Our research extends the Floquet states to multiqubit-cavity system and goes beyond the linear response limit, which may motivate future applications in scalable hybrid quantum systems.
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Figure 1, the Transmission spectrum of hybrid Floquet states [3]. 
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