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            Abstract
Nonlinear periodic lattices occur in a large variety of systems, such as biological molecules1, nonlinear optical waveguides2, solid-state systems3 and Boseâ€“Einstein condensates4. The underlying dynamics in these systems is dominated by the interplay between tunnelling between adjacent potential wells and nonlinearity1,2,3,4,5,6,7,8,9,10,11,12,13,14,15. A balance between these two effects can result in a self-localized state: a lattice or â€˜discreteâ€™ soliton1,2. Direct observation of lattice solitons has so far been limited to one-dimensional systems, namely in arrays of nonlinear optical waveguides2,9,10,11,12,13,14,15,16,17. However, many fundamental features are expected to occur in higher dimensions, such as vortex lattice solitons18, bright lattice solitons that carry angular momentum, and three-dimensional collisions between lattice solitons. Here, we report the experimental observation of two-dimensional (2D) lattice solitons. We use optical induction, the interference of two or more plane waves in a photosensitive material, to create a 2D photonic lattice in which the solitons form11,12. Our results pave the way for the realization of a variety of nonlinear localization phenomena in photonic lattices and crystals19,20,21,22,23. Finally, our observation directly relates to the proposed lattice solitons in Boseâ€“Einstein condensates4, which can be observed in optically induced periodic potentials24,25.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: Experimental scheme and a typical photonic lattice.[image: ]


Figure 2: Numerical simulation results depicting the induced photonic lattice and the structure of an on-axis lattice soliton.[image: ]


Figure 3: Experimental results presenting the propagation of a probe beam launched into a single waveguide at normal incidence (on-axis propagation).[image: ]


Figure 4: Numerical simulation results depicting the induced photonic lattice and the propagation of a self-trapped staggered wave packet.[image: ]


Figure 5: Experimental results presenting the propagation of a probe beam launched into a single waveguide.[image: ]
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