







    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: 06 July 2020



                    Generating optical vortex beams by momentum-space polarization vortices centred at bound states in the continuum

                    	Bo WangÂ 
            ORCID: orcid.org/0000-0001-7841-38661Â na1, 
	Wenzhe LiuÂ 
            ORCID: orcid.org/0000-0002-6582-41611Â na1, 
	Maoxiong Zhao1Â na1, 
	Jiajun Wang1, 
	Yiwen Zhang1, 
	Ang Chen1, 
	Fang Guan1, 
	Xiaohan Liu1,2, 
	Lei ShiÂ 
            ORCID: orcid.org/0000-0001-8458-39411,2 & 
	â€¦
	Jian ZiÂ 
            ORCID: orcid.org/0000-0003-4131-42361,2,3Â 

Show authors

                    

                    
                        
    Nature Photonics

                        volumeÂ 14,Â pages 623â€“628 (2020)Cite this article
                    

                    
        
            	
                        18k Accesses

                    
	
                        241 Citations

                    
	
                            10 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Metamaterials
	Nanophotonics and plasmonics
	Photonic crystals


    


                
    
    

    
    

                
            


        
            Abstract
Optical vortices, beams with spiral wavefronts and screw phase dislocations, have been attracting increasing interest in various fields. Here, we theoretically propose and experimentally realize an easy approach to generating optical vortices. We leverage the inherent momentum-space topological vortex-like response of polarization (strong polarization anisotropy) around bound states in the continuum of two-dimensional periodic structures, for example photonic crystal slabs, to induce Pancharatnamâ€“Berry phases and spinâ€“orbit interaction in the beams. This new class of optical vortex generators operates in momentum space, meaning that the structure is almost homogeneous without a real-space centre. In principle, any even-order optical vortex that is a diffraction-resistant high-order quasi-Bessel beam can be achieved at any desired working wavelength. The proposed approach expands the application of bound states in the continuum and topological photonics.
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                    Fig. 1: Concept of the proposed OV generation method.[image: ]


Fig. 2: Simulated band structure and polarization distribution of the designed C4v structure.[image: ]


Fig. 3: Experimental set-up and measured results of the fabricated four-fold symmetric sample.[image: ]


Fig. 4: Results of the fabricated six-fold symmetric sample generating a higher-order OV.[image: ]
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