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                    Abstract
A wave field of a structurally stable diffraction caustic that is formed upon focusing of a collimated laser beam with the help of a two-component crystal-optics element consisting of uniaxial crystals is characterized by a crystal-like cellular structure. Near the cusp of this caustic (diffraction catastrophe), a well-pronounced localized quadrupole optical vortex is observed that consists of four isolated vortices with pairwise opposite topological charges of −1, +1, +1, and −1. The creation and annihilation points of this combined quadrupole vortex are determined. Upon reversal of the direction of propagation of the laser beam through the crystal-optics element, the caustic in the focal region has already become a binary combination and inhomogeneously polarized, and a second-order optical vortex is observed near the cusp of this caustic.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
We’re sorry, something doesn't seem to be working properly.
 Please try refreshing the page. If that doesn't work, please contact support so we can address the problem.



                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Tunable near-field radiative heat transfer with the shear polariton in three-body low-symmetry crystals
                                        
                                    

                                    
                                        Article
                                        
                                         29 March 2024
                                    

                                

                                Qijun Ma, Xiaoyu Dai, … Yuanjiang Xiang

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Generation and expansion of Laguerre–Gaussian beams
                                        
                                    

                                    
                                        Article
                                        
                                         26 May 2022
                                    

                                

                                Yashuai Yang, Yongliang Li & Chi Wang

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The observation of hyperradiance accompanied by enhanced entanglement in a hybrid optomechanical system
                                        
                                    

                                    
                                        Article
                                        
                                         31 March 2024
                                    

                                

                                Zeshan Haider, Muhammad Altaf, … Manzoor Ikram

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	A. V. Volyar, Pis’ma Zh. Tekh. Fiz. 26, 71 (2000).

                    Google Scholar 
                

	A. V. Volyar, V. G. Shvedov, T. A. Fadeeva, and E. A. Konshu, Pis’ma Zh. Tekh. Fiz. 27, 88 (2001).

                    Google Scholar 
                

	A. V. Volyar, T. A. Fadeeva, and Yu. A. Egorov, Pis’ma Zh. Tekh. Fiz. 28, 70 (2002).

                    Google Scholar 
                

	A. V. Volyar and T. A. Fadeeva, Pis’ma Zh. Tekh. Fiz. 29, 1 (2003).

                    Google Scholar 
                

	A. V. Volyar and T. A. Fadeeva, Pis’ma Zh. Tekh. Fiz. 29, 58 (2003).

                    Google Scholar 
                

	A. V. Volyar, Yu. A. Egorov, A. F. Rybas’, and T. A. Fadeeva, Zh. Tekh. Fiz. 74, 90 (2004).

                    Google Scholar 
                

	V. Yu. Osipov, Avtometriya, No. 5, 48 (1996).

	M. V. Berry and C. Upstill, Progr. Optics 18, 257 (1980).

                    Google Scholar 
                

	K. A. Barsukov, Yu. V. Osipov, and A. U. Umbetov, Opt. Spektrosk. 56, 523 (1984).

                    Google Scholar 
                

	V. Yu. Osipov and A. A. Buznikov, Opt. Zh. 75, 24 (2008).

                    Google Scholar 
                

	V. Yu. Osipov, Opt. Zh. 66, 32 (1999).

                    Google Scholar 
                

	A. M. Deykoon, M. S. Soskin, and G. A. Swartzlander, J. Nonlinear Opt. Phys. Mater 11(4), 351 (2002).
Article 
    ADS 
    
                    Google Scholar 
                

	V. Yu. Osipov, Avtometriya, No. 6, 82 (1995).


Download references




Author information
Authors and Affiliations
	St. Petersburg Electrotechnical University (LETI), St. Petersburg, 197376, Russia
V. Yu. Osipov & A. A. Buznikov

	Ioffe Physicotechnical Institute, Russian Academy of Sciences, St. Petersburg, 194021, Russia
V. Yu. Osipov


Authors	V. Yu. OsipovView author publications
You can also search for this author in
                        PubMed Google Scholar



	A. A. BuznikovView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                V. Yu. Osipov.


Additional information
Original Russian Text © V.Yu. Osipov, A.A. Buznikov, 2009, published in Optika i Spektroskopiya, 2009, Vol. 107, No. 3, pp. 443–449.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Osipov, V.Y., Buznikov, A.A. Formation of a quadrupole vortex and a second-order optical vortex in caustics upon focusing of light by a two-component crystal-optics element.
                    Opt. Spectrosc. 107, 417–423 (2009). https://doi.org/10.1134/S0030400X09090185
Download citation
	Received: 22 January 2009

	Published: 10 October 2009

	Issue Date: September 2009

	DOI: https://doi.org/10.1134/S0030400X09090185


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


PACS numbers
	45.15.Dp
	42.15.Fr
	42.25.Fx
	42.25.Ja
	42.25.Lc








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
We’re sorry, something doesn't seem to be working properly.
 Please try refreshing the page. If that doesn't work, please contact support so we can address the problem.



                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.221.171.231
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    