







    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

	news & views

	
                                    article


    
        
        
            
            
                
                    	News & Views
	Published: 27 September 2013



                    Optical manipulation
Momentum exchange effect

                    	Masud Mansuripur1Â 



                    
                        
                    

                    
                        
    Nature Photonics

                        volumeÂ 7,Â pages 765â€“766 (2013)Cite this article
                    

                    
        
            	
                        2277 Accesses

                    
	
                        18 Citations

                    
	
                            1 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Nanophotonics and plasmonics
	Optical materials and structures
	Optical physics


    


                
    
    

    
    

                
            


        
            A pulling force can be generated via amplification of the photon linear momentum when a fairly uniform light field passes from one dielectric to another with a higher refractive index. This force can drag small objects over macroscopic distances along dielectric interfaces.
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                    Figure 1: In a single-beam optical trap, a high-numerical-aperture lens is used to focus a laser beam onto a small dielectric object whose refractive index n is greater than that of the surrounding environment.[image: ]


Figure 2: A p-polarized light pulse of energy É› and linear momentum p = É›/c passes through a glass prism of refractive index n.[image: ]
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