







    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: 28 September 2008



                    Optically mediated particle clearing using Airy wavepackets

                    	Jörg Baumgartl1, 
	Michael Mazilu1 & 
	Kishan Dholakia1 



                    

                    
                        
    Nature Photonics

                        volume 2, pages 675–678 (2008)Cite this article
                    

                    
        
            	
                        3531 Accesses

                    
	
                        1010 Citations

                    
	
                            19 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
The Airy wavepacket solution for a free particle exhibits propagation invariance and, surprisingly, acceleration transverse to the propagation direction1. Discovered as a solution of the free-particle Schrödinger equation, Airy wavepackets have been predicted2, and in a recent major step forward, realized3 in the optical domain, but have never been used in any application. In this Letter we demonstrate the first use of the Airy light beam in optical micromanipulation4,5. Based on the characteristic intensity pattern, the beam drags particles into the main intensity maximum, which guides particles vertically along a parabolic trajectory. This unusual property of Airy beams leads to a new feature in optical micromanipulation—the removal of particles and cells from a section of a sample chamber. We term this highly robust and efficient process ‘optically mediated particle clearing’, which enables novel microfluidic applications within the colloidal and biological sciences.
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                    Figure 1: The micrometre-scale ‘snowblower’ at work.[image: ]


Figure 2: The clearing and guiding effect of an Airy beam.[image: ]


Figure 3: Self-healing of Airy beams.[image: ]


Figure 4: Self-healing of Airy beams, intuitively.[image: ]
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