Single microwave photon detector with Dark count
rate lower than 100 count/$
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Single photon counters are essential for
detecting weak incoherent
electromagnetic radiation. In the
optical domain, they are widely used to
detect spontaneous emission from
individual quantum systems, with
applications in fluorescence
microscopy, and in numerous areas of
quantum technologies. In the
microwave domain, operational single
photon counters have been developed
recently using superconducting
quantum circuits, offering novel
opportunities for detecting spin
fluorescence at microwave frequencies
[1] or dark matter axions search.

The single microwave photon counter is
based on a transmon qubit is irreversibly
coupled to the incoming photons [2]
The irreversibility of the process is
provided by a 4-wave mixing
interaction between the qubit, two
resonators and a pump tone. The
device operates at 6.98 GHz and is
frequency tunable on 40 MHz around
this point.

Here we demonstrate a record low
absolute power sensitivity of 1+ 10722 W/
VHz, corresponding to a dark count
rate of less than 100 clicks/s and an
efficiency of 0.4.
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Figure 1: Working principle of the single
microwave photon detector. An incident
photon at frequency w, is ireversibly converted
in a transmon excitation thanks to a four wave
mixing process
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Figure 2: Dark count rate acquired over ~10
hours. After an increasing from 60 count/s to 90
count/s due to the pulses sent to the fridge, the
Dark count rate stabilizes around 90 count/s
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