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Single photon sources play a critical role in many emerging applications in quantum information science.
Single photon quantum computing [1], and single photon quantum cryptography [2] both rely heavily on
high-brightness, and high-indistinguishability single photon sources where subsequent single photons are
identical in all degrees of freedom. In order to maximize indistinguishability, the quantum emitter must
be driven resonantly so that incoherent relaxation pathways are eliminated. This, however, necessitates an
efficient method for separating the single photons from the scattered excitation light. We present a novel
driving scheme called Notched Adiabatic Rapid Passage (NARP) [3] where a frequency swept optical pulse
containing a spectral hole resonant with the quantum emitter is used. The frequency-swept nature of the pulse
allows the scheme to retain the benefits of Adiabatic Rapid Passage (ARP), including robustness to variations
of the properties of pump laser and quantum emitter. It also enables the suppression of decoherence tied to
electron-phonon coupling [4]. The spectral hole allows for the single photons to be spectrally filtered from
the scattered laser light. Together, this excitation scheme would enable <10-8 scattered photons per single
photon emission with a detection loss of 4%. We have demonstrated this scheme in a single semiconductor
quantum dot.
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