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Hybrid III-V / Si photonic devices for quantum information 
This project is focused on the demonstration of electrically driven integrated quantum photonic 
circuits including photon pair generation and manipulation, working at room temperature and telecom 
wavelength. Starting from the III-V semiconductor sources of nonclassical states of light recently 
demonstrated in our team1-2, the project will have 3 main objectives: the optimization of the source, the 
characterization of the original quantum properties of the emitted bi-photon states and the hybrid 
integration of these devices with Si-based quantum photonic circuits. 
This internship / PhD thesis is focused on a semiconductor microcavity emitting counterpropagating 
entangled photons. The indistinguishability of the emitted photons has been tested via a Hong-Ou-
Mandel experiment, and the demonstration of polarization entanglement has been done via a density 
matrix reconstruction. The objective now is to proceed to the electrical pumping of the device and to 
go on with the quantum characterization of the photon pairs by controlling the frequency correlations 
via the spectral and spatial properties of the pump beam to generate hyper-entangled states, non 
Gaussian states, etc... This will be done by exploiting some novel techniques recently proposed and 
demonstrated by our team in collaboration with theoretical groups3-4. 
The third objective will build on the recent progress on the hybrid integration of III-V on Si to 
combine the advantages of the sources developed at MPQ with those of Si-based quantum photonic 
circuits which have already demonstrated their potential as next generation components for quantum 
communications, information processing and metrology.This work will be done in the framework of 
a collaboration between the Laboratory MPQ (Université Paris Diderot), the Laboratory LPN 
(CNRS) and the Clarendon Laboratory (University of Oxford).  
 
 
Left: SEM picture of a III-
V source of entangled 
photons. Right: high 
resolution reconstruction 
of a joint spectral 
intensity. 
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