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The ability to generate light in pure quantum states is central to the
development of quantum-enhanced technologies. Recently, artificial
atoms in the form of semiconductor quantum dots have emerged as
an excellent platform for quantum light generation [1-2]. By placing
the quantum dot in an optical microcavity, pure dephasing phenom-
ena are strongly suppressed and single photon wavepackets with very
high quantum purity in the frequency domain are generated. This is
demonstrated at unprecedented high efficiency that allows scaling up
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linear quantum optical technologies [3]. The system is also shown to
generate light pulses in a pure quantum superposition in the photon
number basis, a feature that has never been demonstrated even with
natural atoms. This is obtained through coherent control of the arti-
ficial atom transition: a pure quantum superposition of vacuum and
one-photon is generated with a full control of their relative popula-
tions. Driving the system even stronger, a coherent superposition of
vacuum, one- and two-photons is generated—a state that shows phase
super-resolving interferometry [4].
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