







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature Photonics]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature photonics

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 31 October 2016



                    Selective carrier injection into patterned arrays of pyramidal quantum dots for entangled photon light-emitting diodes

                    	T. H. Chung1Â na1, 
	G. Juska1Â na1, 
	S. T. Moroni1, 
	A. Pescaglini1, 
	A. Gocalinska1 & 
	â€¦
	E. PelucchiÂ 
            ORCID: orcid.org/0000-0001-7682-06011Â 

Show authors

                    

                    
                        
    Nature Photonics

                        volumeÂ 10,Â pages 782â€“787 (2016)Cite this article
                    

                    
        
            	
                        3881 Accesses

                    
	
                        41 Citations

                    
	
                            37 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Quantum information
	Qubits


    


                
    
    

    
    

                
            


        
            Abstract
Scalability and foundry compatibility (as apply to conventional silicon-based integrated computer processors, for example) in developing quantum technologies are major challenges facing current research. Here we introduce a quantum photonic technology that has the potential to enable the large-scale fabrication of semiconductor-based, site-controlled, scalable arrays of electrically driven sources of polarization-entangled photons that may be able to encode quantum information. The design of the sources is based on quantum dots grown in micrometre-sized pyramidal recesses along the crystallographic direction (111)B, which theoretically ensures high symmetry of the quantum dotsâ€”a requirement for bright entangled-photon emission. A selective electric injection scheme in these non-planar structures allows a high density of light-emitting diodes to be obtained, with some producing entangled photon pairs that also violate Bell's inequality. Compatibility with semiconductor fabrication technology, good reproducibility and lithographic position control make these devices attractive candidates for integrated photonic circuits for quantum information processing.
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                    Figure 1: The internal structure of a device and the schematics of a Î¼LED.[image: ]


Figure 2: Selective injection scheme and its realization.[image: ]


Figure 3: Electroluminescence of Î¼LEDs.[image: ]


Figure 4: Measurements of two-photon polarization state entanglement.[image: ]
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