Floquet Quantum Processor
Giovanni Francesco Diotallevi1, Monica Benito1,
1Augsburg University, Institute of Physics, Universitätsstraße 1 86159 Augsburg 

Quantum dot-confined hole spin qubits exhibit a range of properties that make them highly promising candidates for the development of quantum computing platforms [1]. However, significant challenges remain in constructing functional large-scale quantum processors. Among these challenges is the ability to simultaneously control distant qubits with minimal cross-talk between untargeted qubits, a key goal yet to be fully realized in the field. Recent studies have proposed the use of superconducting quantum resonators to mediate the coupling between distant qubits as a potential solution [2].
In this research, we aim to explore techniques involving external periodic drives to enhance the control of coupling between hole spin qubits and the interaction-mediating resonators. Specifically, we propose utilizing an ensemble of periodic fields to individually control the coupling of a series of hole spin qubits to a single resonator. By employing Floquet-based theory, we can tune the spin-orbit interaction within these qubit systems [3], enabling selective coupling of qubits to facilitate the implementation of desired quantum gates.
Although the approach should be applicable to the linear SO coupling in any QD confinement geometry, we consider a quasi-one-dimensional confinement geometry for the quantum dot, also referred to as a one-dimentional channel [4]. This confinement scheme, with a profile that lies between the planar and nanowire geometries, favours linear SO coupling while maintaining an analytically tractable setup.
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