Time-resolved sensing of electromagnetic fields with
single-electron interferomeiry
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Abstract
Figures

Characterizing quantum states of the
electromagnetic field at microwave
frequencies demands fast and sensitive
detectors capable of simultaneously
probing both the field's time-dependent
amplitude and its quantum fluctuations. In
this presentation, we explore the potential of
single-electron excitations propagating in
electronic interferometers, such as Mach-
Zehnder and Fabry-Perot, as probes of
qguantum radiation with subb-nanosecond
precision. By leveraging electronic QPCA QPCB
interferometry, we demonstrate a quantum

sensor [1] that exploits the phase of a single- Figure 1: Schematic of the sample. A single

electron wavefunction to detect a classical electron pulse, sent into the Fabry-Perot
Tlme—dependenf eIecTrpmogneflc field with interferometer, probes the voltage applied on
a resolution of a few microwave photons. the red metallic gate.

The time resolution, dictated by the
electronic wavepacket's temporal width,
reaches a few tens of picoseconds [2]. _
Importantly, our approach allows for Vawg = 140 mV

simultaneous access to both the amplitude 0.20 c
of the electromagnetic field, encoded in ~ 0.18 2
the phase of the interference pattern, and c 0.16 v
its fluctuations, extracted from the o 0.14 g
interference conftrast. We illustrate how N 012 §
single-electron wave packets can detect 0.10 F
sub-vacuum fluctuations [3], such as

squeezing, of microwave radiation. These 0 400 800

findings pave the way for on-chip detection to [ps]

of quantum radiation, including non-

classical states like squeezed [4] and Fock Figure 2: Sensing of a time-dependent voltage
states, offering new avenues for quantum with single-electron interferometry.

metrology and information processing.
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