“Writing” Single-Photon Sources for Room-Temperature On-Chip Operation

Scientific Achievement

Novel “direct-write” integration of solution-processed single-
photon emitter and photonic antenna that combines back-
excitation with forward directionality collection.
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Significance and Impact

Enables coupling of emitted photons into an optical fiber
without any coupling optics toward compact, networked
secure and highly efficient quantum communication systems
integrated on-chip.
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Figure: Direct-write dip-pen nanolithography (DPN) maps and

places individual quantum dots into the holes of hybrid metal- * Nanocrystal emitters positioned inside light-directing antennas.
dielectric bullseye antennas. (b) Antenna design permits back  Demonstrated front collection efficiencies of ~70% at NAs as low
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