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Circuit quantum electrodynamics (QED) allows to readout the state of a qubit or a
quantum circuit by monitoring the resonance frequency shift induced in a microwave
resonator coupled to it, achieving regimes and phenomena which cannot be reached
within the realm of quantum optics. For the interpretation of circuit QED experiments,
two disconnected theoretical approaches exist depending on whether the detuning with
respect to the microwave resonator frequency is small or large. We here show that a
unified description of both the large and small detuning regimes, referred to as
adiabatic and dispersive regimes, respectively, and provide an expression for the
resonator frequency shift up to second order in the coupling between a resonator and a
quantum circuit. We further provide a set of simple examples where we illustrate the
need of the full theory to account for the resonator frequency shift for a wide range of
system parameters. [Full article]
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W

e discuss a scheme which makes interfere the emission from a qubit with a

laser to produce single photons with subnatural linewidth (monochromatic), although
having both properties seems to be in contradiction with the Heisenberg uncertainty
principle. In this paper, we consider the effect of dephasing and of the detuning
between the driving laser and/or the detector with the emitter. We find that our scheme
brings such considerable improvement as compared to the standard schemes as to
make it one of the best single-photon sources. While the scheme is particularly fragile
to dephasing, its superiority holds even for subnatural-linewidth emission down to a
third of the radiative lifetime. [Full article]

