







    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

	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 30 May 2016



                    All-optical bit storage in a fibre laser by optomechanically bound states of solitons

                    	M. Pang1, 
	W. He1, 
	X. Jiang1 & 
	â€¦
	P. St. J. RussellÂ 
            ORCID: orcid.org/0000-0002-8972-24771Â 

Show authors

                    

                    
                        
    Nature Photonics

                        volumeÂ 10,Â pages 454â€“458 (2016)Cite this article
                    

                    
        
            	
                        6270 Accesses

                    
	
                        152 Citations

                    
	
                            11 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Mode-locked lasers
	Nonlinear optics
	Optomechanics
	Solitons


    


                
    
    
        
            
                
                    
                        
                    
                
            
            
                
                    A Corrigendum to this article was published on 29 November 2016

                
            
        

    

    
        
            
                
                    
                        
                    
                
            
            This article has been updated

        

    
    

                
            


        
            Abstract
Soliton fibre lasers mode-locked at a high harmonic of their round-trip frequency have many potential applications, from telecommunications to data storage1. Control of multiple pulses in passively mode-locked fibre lasers has, however, proved very difficult to achieve. This has recently changed with the advent of fibre lasers mode-locked by intense optomechanical interactions in a short length of photonic crystal fibre2,3. Optomechanical coupling between cavity modes gives rise to highly stable, optomechanically bound, laser soliton states. The repetition rate of these states corresponds to the mechanical resonant frequency in the photonic crystal fibre core4, which can be a few gigahertz. Here we show that this system can be successfully used for programmable generation and storage of gigahertz-rate soliton sequences over many hours.
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                    Figure 1: Illustrating optomechanical interactions in a several-metre-long cavity.[image: ]


Figure 2: Experimental set-up.[image: ]


Figure 3: Generation of a soliton sequence in the fibre laser cavity.[image: ]


Figure 4: Storage of the soliton sequence for 100â€…h.[image: ]


Figure 5: Optomechanical interactions in the PCF.[image: ]
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