A

>

REXFEXREREERMER -EHEE
MBEHE RES

L

fi[ ™,
e
hd \{\Aj\

gth —H7OTEZE

Prof. Chao—Yang Lu

(University of Science and Technology of China, Hefei, P.R. China)

[ Scalable photonic quantum technologies |

20194F12813(%) 1585005~ 16E130%
A A-EfE122085%

The main challenge for large—scale photonic quantum technology lies in the
lack of a perfect single—photon sources. In this talk, I will report
recent progress towards developing highperformance quantum |ight sources.
Using parametric down-conversion, we produce two—-photon source with
simultaneously a collection efficiency of 97% and an indistinguishability
of 96% between independent photons. Using a quantum dot-micropillar, we
produced single photons with high purity (>99%), near-unity
indistinguishability for >1000 photons, and high extraction efficiency-all
combined in a single device compatibly and simultaneously. We developed
bichromatic laser excitation [Nature Physics, 2019] and elliptical
microcavites [Nature Photonics, 2019] to overcome the polarization
filtering to create truly optimal single photon sources. The highest-
quality single photons allowed us to perform quantum interference with
sunlight with 80% raw visibility [PRL 2019]. We report boson sampling with
20 single photons injecting into 60— mode interferometer at a state space
of 10714 [16].
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