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Abstract:  
 

We will present recent experiments that all rely on strong driving fields and controlled 

dissipation in engineered mesoscopic microwave circuits. In the first example we show how a 

microscopic system - a single superconducting qubit coupled to a single microwave 

resonator - exhibits a quantum phase transition between two classical states i.e. reflective 

(empty resonator) and transparent (loaded resonator). We will show preliminary results that 

support the view that a thermodynamic limit with stable phases can be approached by 

increasing the ratio between coupling and dissipation rates. The second set of experiments 

demonstrates how the interplay between parametric driving, interference and dissipation in a 

multi-mode cavity electromechanical system can either break time reversal symmetry and act 

as a compact on-chip microwave circulator, or deterministically entangle microwave signals. 

Observation of stationary entanglement not only reveals the quantum nature of the 

mechanical oscillator mediating the interaction without measuring it directly, it also 

represents an important resource for quantum communication and quantum enhanced 

sensing. 

 


