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Résumé

Phonons are of particular interest because mechanical deformations can mediate coherent
interactions with a wide range of different quantum systems, including solid-state defects, su-
perconducting qubits, and optical photons. Phonons thus hold promise for quantum-focused
applications as diverse as sensing, information processing, and communication. In this talk,
we will describe our journey in hybrid experiments involving superconducting qubits and
surface acoustic waves (SAW) phonons.
We will present our initial experiment where we demonstrated the quantum control of a single
confined SAW mode by a superconducting qubit(1). Such control over the phonon-photon
interaction paved the way towards a phononic quantum state transfer via a multi-mode
Fabry-Pérot SAW resonator(2).

From that point, we freed ourselves from SAW resonators and truly explore quantum op-
tics like experiments with itinerant SAW phonons(3). Recently, such itinerant SAW phonon
where used in a Hong-Ou-Mandel type experiment(4).
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