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Semiconductor quantum dots (QDs) generate single and entangled photons for applications in quantum 

information and quantum communication [1]. While QDs emitting in the 780 nm to 950 nm spectral 

range feature close-to-ideal single-photon purities and indistinguishabilities [2], they are not the best 

choice for non-classical photon sources devoted to silica fiber networks, due to the high optical losses 

in this spectral range. In this case, QDs operating in the low-loss spectral window near 1550 nm (telecom 

C-band) are a highly interesting solution. For that, either InAs/InP [3,4] or InAs/GaAs [5] material 

platforms can be used for making QD emitters. The latter platform requires tailoring strain through a 

modified growth scheme to shift emission to the C-band. Many ground-breaking results concerning 

single and entangled photon sources have been demonstrated using the InAs/GaAs QDs [6]. However, 

during the last few years, InAs/InP QDs technology has reached notable progress, resulting in state-of-

the-art QD-based devices delivering non-classical photons in the C-band [7]. 

In this work, we demonstrate the coherent on-demand generation of indistinguishable photons at telecom 

C-band wavelengths from single QD devices. The latter consist of InAs/InP QDs in mesa structures 

heterogeneously integrated on silicon [7]. Using pulsed two-photon resonant excitation (TPE) of the 

biexciton-exciton (XX-X) radiative cascade, we show for the first time, for this material system, pulsed 

Rabi rotations up to 4 Pi in the emission from the XX- and X-state as a function of the excitation pulse 

power. We observe high single-photon purity in terms of g(2)(0) values of 0.005(1) and 0.015(1) for the 

photons originating from the XX- and X-state respectively. Analyzing the radiative decay times, we find 

a 4-times faster decay of the biexciton compared to the exciton state, which would ultimately limit the 

maximum achievable photon indistinguishability to ~80% under TPE [8]. By performing Hong-Ou-

Mandel-type two-photon interference experiments and comparing co- and cross-polarized coincidences 

in a realistic 4ns time window, we obtain photon-indistinguishabilities of V4ns = 35(1)% for the XX 

photons. This represents a significant improvement of the best C-band photon-indistinguishability 

reported to date [5].  

Our work thus constitutes an important step towards next generation of quantum networks using 

deployed optical fibers in combination with engineered silicon-integrated quantum light sources. 
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