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            Abstract
The development of semiconductor lasers with on-chip controllability of the beam direction is important for a wide range of applications, including mobile laser projection displays1, advanced laser printers2 and chip-to-chip optical communication3. Here, we report a novel concept to realize such beam-steering lasers using photonic crystals. Our idea is based on the generation of artificial lasing band edges in the photonic band structure, which determine the resonant condition and output beam direction4,5,6,7,8,9,10,11,12. We show that the lasing band edge can be tuned by using a composite photonic-crystal structure composed of both square and rectangular lattices, and by varying their relative lattice constants. We demonstrate that lasers based on such composite photonic-crystal structures are able to emit beams in a range of directions that can be dynamically controlled by on-chip integration.




            
                
                    

    
        
            
                
                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 12 print issues and online access
$209.00 per year
only $17.42 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: Schematic representations and photonic band structures of a composite photonic crystal composed of square and rectangular lattice structures.[image: ]


Figure 2: Fabricated composite photonic crystal and device structure.[image: ]


Figure 3: Measured photonic band structures.[image: ]


Figure 4: Beam-steering functionality and lasing characteristics.[image: ]
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