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            Abstract
Optical frequency combs produced by femtosecond Ti:sapphire lasers have revolutionized many applications across the fields of science and metrology and have opened new vistas in sensing and spectroscopy1. An alternative approach based on four-wave mixing in solid-state microresonators (Del'Haye in Nature 450:1214, 2007, Del'Haye et al. in Phys. Rev. Lett. 101:053903, 2008, Savchenkov in Phys. Rev. Lett. 101:093902, 2008, Grudinin et al. in Opt. Lett. 34:878, 2009, Agha et al. in Opt. Express 17:16209, 2009, Levy in Nature Photon. 4:37, 2009, Razzari in Nature Photon. 4:41, 2009, Braje et al. in Phys. Rev. Lett. 102:193902, 2009),10,11,12, (Chembo et al. in Phys. Rev. Lett. 104:103902, 2010) has been developed to create compact, high-repetition-rate, optical-frequency comb (Kerr comb) generators. In this Letter, we show that a comb centred at virtually any frequency within the transparency window of the microresonator host material can be generated by appropriate design of the microresonator shape, which controls the group velocity dispersion. We present a theoretical framework supporting this and demonstrate the first frequency comb centred at 794Â nm.




            
                
                    

    
        
            
                
                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
        



    

                
                    
                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Ultra-broadband Kerr microcomb through soliton spectral translation
                                        
                                    

                                    
                                        Article
                                         Open access
                                         14 December 2021
                                    

                                

                                Gregory Moille, Edgar F. Perez, â€¦ Kartik Srinivasan

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Spectral extension and synchronization of microcombs in a single microresonator
                                        
                                    

                                    
                                        Article
                                         Open access
                                         14 December 2020
                                    

                                

                                Shuangyou Zhang, Jonathan M. Silver, â€¦ Pascal Delâ€™Haye

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Versatile tuning of Kerr soliton microcombs in crystalline microresonators
                                        
                                    

                                    
                                        Article
                                         Open access
                                         10 January 2023
                                    

                                

                                Shun Fujii, Koshiro Wada, â€¦ Takasumi Tanabe

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                
Author information
Authors and Affiliations
	OEwaves Inc, 2555 E. Colorado Boulevard, Ste. 400, Pasadena, 91107, California, USA
A. A. Savchenkov,Â A. B. Matsko,Â W. Liang,Â V. S. Ilchenko,Â D. SeidelÂ &Â L. Maleki


Authors	A. A. SavchenkovView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	A. B. MatskoView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	W. LiangView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	V. S. IlchenkoView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	D. SeidelView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	L. MalekiView author publications
You can also search for this author in
                        PubMedÂ Google Scholar







Additional information
The online version of the original article can be found at 10.1038/nphoton.2011.70


Rights and permissions
Reprints and permissions


About this article
Cite this article
Savchenkov, A., Matsko, A., Liang, W. et al. Kerr combs with selectable central frequency.
                    Nature Photon 5, 293â€“296 (2011). https://doi.org/10.1038/nphoton.2011.50
Download citation
	Received: 14 October 2010

	Accepted: 10 March 2011

	Published: 24 April 2011

	Issue Date: 01 May 2011

	DOI: https://doi.org/10.1038/nphoton.2011.50


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
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Optimized frequency comb spectrum of parametrically modulated bottle microresonators
                                    
                                

                            
                                
                                    	Manuel Crespo-Ballesteros
	Andrey B. Matsko
	Misha Sumetsky


                                
                                Communications Physics (2023)

                            
	
                            
                                
                                    
                                        Field-programmable silicon temporal cloak
                                    
                                

                            
                                
                                    	Feng Zhou
	Siqi Yan
	Xinliang Zhang


                                
                                Nature Communications (2019)

                            
	
                            
                                
                                    
                                        Photonic chip-based soliton frequency combs covering the biological imaging window
                                    
                                

                            
                                
                                    	Maxim Karpov
	Martin H. P. Pfeiffer
	Tobias J. Kippenberg


                                
                                Nature Communications (2018)

                            
	
                            
                                
                                    
                                        Towards visible soliton microcomb generation
                                    
                                

                            
                                
                                    	Seung Hoon Lee
	Dong Yoon Oh
	Kerry Vahala


                                
                                Nature Communications (2017)

                            
	
                            
                                
                                    
                                        Self-referenced photonic chip soliton Kerr frequency comb
                                    
                                

                            
                                
                                    	Victor Brasch
	Erwan Lucas
	Tobias J Kippenberg


                                
                                Light: Science & Applications (2016)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    
        
            
                Associated content

                
                    
                        
                            
                                Focus

                                
                                    Green photonics
                                

                            
                        

                    
                    
                        
                            
    
        
            
                
                    Liberated from material dispersion
                

                
	Kjeld S. E. Eikema



                
    
        
            Nature Photonics
        
        News & Views
        
        
            29 Apr 2011
        
    


            

        

    


                        

                    
                
            
        

        
    

    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


                	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Aims & Scope
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Our publishing models
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Editorial Policies
                                
                            
	
                                
                                    Content Types
                                
                            
	
                                
                                    Web Feeds
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Research Cross-Journal Editorial Team
                                
                            
	
                                
                                    Reviews Cross-Journal Editorial Team
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    Submission Guidelines
                                
                            
	
                                
                                    For Reviewers
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Nature Photonics (Nat. Photon.)
                
                
    
    
        ISSN 1749-4893 (online)
    
    


                
    
    
        ISSN 1749-4885 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Korea
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    
                    Sign up for the Nature Briefing newsletter â€” what matters in science, free to your inbox daily.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get the most important science stories of the day, free in your inbox.
            Sign up for Nature Briefing
            
        


    









    








