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Abstract: More than sixty years ago, Glauber showed that classical cur‐
rents generate classical radiation. At low temperatures, this is no longer
true as charge currents must be represented by operators. The question is
thus: Can the quantum noise of charge currents be obtained from the
quantum noise of the corresponding photon radiation? This issue has re‐
ceived particular attention recently in a newly emerging field which ex‐
plores the quantum optics of mesoscopic conductors. In one class of set‐
ups, Josephson junctions (JJs) are integrated into resonator circuits and are
biased by external dc‐voltages. Charge transfer (coherent or incoherent)
leads to the emission of photons into the cavity and the controlled crea‐
tion of quantum microwave states. In this project we plan to address po‐
tential applications, namely, to operate these devices as sensors for nonlinear cavity quantum dynamics far
from equilibrium and as probes for the full counting statistics (fcs) of charge transfer via photon detection.
Specifically, the following topics will be addressed: (i) The nonlinear quantum dynamics for stronger driving
at multi‐photon resonances, (ii) the relation of electrical current noise and the statistics of radiated quan‐
tum microwaves, and (iii) the analysis of set‐ups, where nano‐beams as nano‐mechanical resonators are
capacitively coupled to the gate of voltage‐biased Cooper pair transistors and embedded in resonators. This
aggregate may not only allow to cool the mechanical motion of nano‐beams but at the same time provides
a very sensitive tool to monitor it close to the quantum limit.
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Theoretical proposal and experimental
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quantum microwave photons
Characterization of a new type of dissipa‐
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