
To obtain our results, we focus on the regime of two-photon resonance                                                       
.                  . Then we have used a series of Schrieffer-Wolff  transformations*, to
diagonalize resonator and atom Hamiltonians, and eliminate non-resonant
linear and optomechanical interactions.
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  In this work, we study interactions between a
resonator and an rf SQUID (Superconducting
QUantum Interference Device) coupled via a
Josephson element. The latter is a symmetrical dc
SQUID, which induces two-photon and other
inductive interactions. By changing the SQUID
magnetic bias, one can control two- and single-
photon interaction rates [1]. 
In addition to the two-photon interaction mediated
by the SQUID coupler, we consider cross-Kerr,
linear, and optomechanical interactions. We focus
on the regime of resonant two-photon interaction.
We calculate the rates of relevant interactions,
including renormalizations near the two-photon
resonance. 
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