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Multiphoton quantum interference lies at the heart of long-distance quantum 

communication and scalable optical quantum computing [1]. Polarization-entangled 

photon sources based on parametric down conversion have been severing as the main 

workhorse for this purpose in the past decade. Semiconductor quantum dots (QDs) are a 

new type of entangled photon sources, which hold great promise for practical 

applications. 

However, there are several critical challenges to be solved. First, the yield of QD-based 

sources is extremely low (< 1% QDs in an as-grown sample can emit entangled photons). 

Second, the fidelity of such sources is low (typically, less than 0.75). Third, even if the 

QDs can emit entangled photons, their wavelengths are very different. 

In this talk I will review our recent efforts in developing a high yield, high fidelity and 

wavelength-tunable entangled photon sources. For the very first time, a large ensemble of 

as-grown polarization-entangled photon emitters can be obtained with a yield close to 

100%, by using an emerging family of GaAs/AlGaAs QDs. Record-high concurrence and 

fidelity (above 0.9) have been also achieved. The wavelength mismatching between 

different source can be solved by using a unique strain tuning technique developed in our 

group [3,5]. The superior properties of these sources, combined with the possibilities of 

electrical injection [5] and on-chip integration [6], will eventually lead to the 

development of solid-state semiconductor optical quantum networks. 
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