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Homodyne detection of resonance fluorescence in circuit QED
LEV S. BISHOP, JENS KOCH, Yale University, ERKKI THUNEBERG, University
of Oulu, JERRY M. CHOW, STEVEN M. GIRVIN, ROBERT J. SCHOELKOPF,
Yale University, YALE CIRCUIT QED TEAM — In circuit QED, the transmon
qubit[1] allows long coherence times and strong coupling. In this regime, tuning
the qubit into resonance with the cavity leads to vacuum Rabi splitting[2] with
two transmission peaks very well-resolved in frequency (∼300 linewidths apart).
At low probe power, these peaks have Lorentzian shape. As the probe power is
increased, each Rabi peak is observed to split into two peaks. Approximating the
combined qubit and cavity as a two-level system and applying the theory of resonance
fluorescence reproduces the main features of this phenomenon. We explore the effects
of including additional levels of the transmon and cavity in the detailed theoretical
modeling of the experiment. Additionally, we discuss the possibility to observe the
Mollow triplet in the fluorescence spectrum.
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