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Hybrid qubit-resonator systems: From strong to ultra-
strong coupling, from equilibrium to non equilibrium phases
DAVID ZUECO, THOMAS HUMMER, MARK JENKINS, MARIA
JOSE MARTINEZ-PEREZ, Universidad de Zaragoza - ICMA, GEORG
REUTHER, Universitat Augsburg, JUAN JOSE GARCIA-RIPOLL,
CSIC, FERNANDO LUIS, Universidad de Zaragoza - ICMA, PETER
HANGGI, Universitat Augsburg — Hybrid systems : spin ensembles
coupled to superconducting circuits have received a lot of attention re-
cently. In a seminal experiment it has been demonstrated strong cou-
pling between a NV-center spins ensemble and a flux qubit. The en-
semble maps to a bosonic mode, thus this setup is a realization of a
qubit-resonator model. In this talk we propose molecular magnets, in-
stead of NV centers, as ensembles and we show that with them it is
possible to reach the ultra strong coupling (the coupling is around 40%
of the qubit-resonator frequencies). Finally, we emphasize the potential-
ity of these architectures for exploring many body physics by building
arrays made of flux qubits and crystal spins. We will discuss non equilib-
rium signatures of Mott insulator - Superfluid phases and its feasibility
within current technology.
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