







    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: 28 April 2013



                    Frequency-agile, rapid scanning spectroscopy

                    	G.-W. Truong1,2, 
	K. O. Douglass1, 
	S. E. Maxwell1, 
	R. D. van Zee1, 
	D. F. Plusquellic1, 
	J. T. Hodges1 & 
	â€¦
	D. A. Long1Â 

Show authors

                    

                    
                        
    Nature Photonics

                        volumeÂ 7,Â pages 532â€“534 (2013)Cite this article
                    

                    
        
            	
                        3984 Accesses

                    
	
                        88 Citations

                    
	
                            44 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Optical spectroscopy


    


                
    
    

    
    

                
            


        
            Abstract
Challenging applications in trace gas measurements require low uncertainty and high acquisition rates1,2,3,4. Many cavity-enhanced spectroscopies exhibit significant sensitivity and potential5,6, but their scanning rates are limited by reliance on either mechanical or thermal frequency tuning7. Here, we present frequency-agile, rapid scanning spectroscopy (FARS) in which a high-bandwidth electro-optic modulator steps a selected laser sideband to successive optical cavity modes. This approach involves no mechanical motion and allows for a scanning rate of 8 kHz per cavity mode, a rate that is limited only by the cavity response time itself. Unlike rapidly frequency-swept techniques8,9,10,11, FARS does not reduce the measurement duty cycle, degrade the spectrum's frequency axis or require an unusual cavity configuration. FARS allows for a sensitivity of âˆ¼2 Ã— 10âˆ’12 cmâˆ’1 Hzâˆ’1/2 and a tuning range exceeding 70 GHz. This technique shows promise for fast and sensitive trace gas measurements and studies of chemical kinetics.
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                    Figure 1: Depiction of the principles of FARS.[image: ]


Figure 2: Typical spectra measured with our rapid scanning approach using the narrow-linewidth fibre laser.[image: ]
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