







    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

	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 13 July 2009



                    Phase shaping of single-photon wave packets

                    	H. P. Specht1, 
	J. Bochmann1, 
	M. Mücke1, 
	B. Weber1, 
	E. Figueroa1, 
	D. L. Moehring1 & 
	…
	G. Rempe1 

Show authors

                    

                    
                        
    Nature Photonics

                        volume 3, pages 469–472 (2009)Cite this article
                    

                    
        
            	
                        3882 Accesses

                    
	
                        97 Citations

                    
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Although the phase of a coherent light field can be precisely known, this is not true for the phase of the individual photons that create the field, considered individually1. Phase changes within single-photon wave packets, however, have observable effects. In fact, actively controlling the phase of individual photons has been identified as a powerful resource for quantum communication protocols2,3. Here we demonstrate arbitrary phase control of a single photon. The phase modulation is applied without affecting the photon's amplitude profile and is verified by means of a two-photon quantum interference measurement4,5, demonstrating fermionic spatial behaviour of photon pairs. Combined with previously demonstrated control of a single photon's amplitude6,7,8,9,10, frequency11, and polarization12, the fully deterministic phase shaping presented here allows for the complete control of single-photon wave packets.
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                    Figure 1: Experimental apparatus.[image: ]


Figure 2: Photon pair coincidences.[image: ]


Figure 3: Coincidence rate versus applied phase shift.[image: ]


Figure 4: Linear phase ramp.[image: ]
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