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            Abstract
Motivated by the demands of integrated and silicon photonics, there is significant interest in optical isolators in on-chip integrated systems. Recent works have therefore explored nonlinear optical isolators and demonstrated non-reciprocal transmission contrast when waves are injected in forward or backward directions1,2,3,4,5,6,7,8. However, whether such nonlinear isolators can provide complete isolation under practical operating conditions remains an open question. Here, we analytically prove and numerically demonstrate a dynamic reciprocity in nonlinear optical isolators based on Kerr or Kerr-like nonlinearity. We show that, when a signal is transmitting through, such isolators are constrained by a reciprocity relation for a class of small-amplitude additional waves and, as a result, cannot provide isolation for arbitrary backward-propagating noise. This result points to an important limitation on the use of nonlinear optical isolators for signal processing and for laser protection.




            
                
                    

    
        
            
                
                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: Operating principle for a nonlinear optical isolator.[image: ]


Figure 2: Frequency spectra of various input waves for a nonlinear optical isolator.[image: ]


Figure 3: Simulation of a nonlinear optical isolator.[image: ]


Figure 4: Numerical demonstration of dynamic reciprocity.[image: ]
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