[bookmark: _GoBack]
Title:
Controlling the quantum behavior of electrons on helium

Abstract:
Electrons floating above the surface of superfluid helium are an emerging platform for hybrid quantum systems, in which they are integrated with other quantum devices or materials to produce composite systems having novel properties and/or functionality. Additionally, this unique trapped electron system has been proposed for scalable charge and spin-based quantum computing*. However single electron quantum measurement in this system has remained elusive … until now.

In this talk I will describe our recent achievement of a hybrid circuit quantum electrodynamic (cQED) device comprised of a quantum dot and a high-impedance superconducting resonator to demonstrate, for the first time, strong coupling of a microwave-frequency photon to the charge qubit state of a single electron floating above the surface of superfluid helium. These experiments open new avenues for investigating light-matter interaction at the single electron level, and are a key step towards measurement and control of high-coherence electron-on-helium-based spin qubits. 

In the second part of my talk, I will describe novel multi-electron cQED experiments that couple microwave frequency photons to collective plasmon excitations of electrons on helium. These results demonstrate the versatility of electrons on helium for probing collective excitations in low-dimensional Coulomb liquids and solids, and demonstrate a path for integrating engineered plasmons in electrons on helium with hybrid circuit quantum electrodynamic systems.

*The original proposals were developed right here at MSU! See: P.M. Platzman and M.I. Dykman, “Quantum Computing with Electrons Floating on Liquid Helium”, Science, 284, 1967 (1999)
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