







    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: 10 May 2021



                    Tunable quantum interference using a topological source of indistinguishable photon pairs

                    	Sunil MittalÂ 
            ORCID: orcid.org/0000-0001-8462-17681,2Â na1, 
	Venkata Vikram Orre1,2Â na1, 
	Elizabeth A. GoldschmidtÂ 
            ORCID: orcid.org/0000-0002-6553-97313 & 
	â€¦
	Mohammad HafeziÂ 
            ORCID: orcid.org/0000-0003-1679-48801,2,4Â 

Show authors

                    

                    
                        
    Nature Photonics

                        volumeÂ 15,Â pages 542â€“548 (2021)Cite this article
                    

                    
        
            	
                        6292 Accesses

                    
	
                        31 Citations

                    
	
                            22 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Nonlinear optics
	Quantum optics
	Single photons and quantum effects


    


                
    
    

    
    

                
            


        
            Abstract
Sources of quantum light, in particular correlated photon pairs that are indistinguishable for all degrees of freedom, are the fundamental resource for photonic quantum computation and simulation. Although such sources have been recently realized using integrated photonics, they offer limited ability to tune the spectral and temporal correlations between generated photons because they rely on a single component, such as a ring resonator. Here, we demonstrate a tunable source of indistinguishable photon pairs using dual-pump spontaneous four-wave mixing in a topological system comprising a two-dimensional array of resonators. We exploit the linear dispersion of the topological edge states to tune the spectral bandwidth (by about 3.5Ã—), and thereby, to tune quantum interference between generated photons by tuning the two pump frequencies. We demonstrate energyâˆ’time entanglement and, using numerical simulations, confirm the topological robustness of our source. Our results could lead to tunable, frequency-multiplexed quantum light sources for photonic quantum technologies.
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                    Fig. 1: Schematic of the experimental setup.[image: ]


Fig. 2: Tunability of the two-photon JSI.[image: ]


Fig. 3: Indistinguishability of the generated photons.[image: ]


Fig. 4: Energyâˆ’time entanglement between generated photons.[image: ]
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