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                    Abstract
An external cavity (EC) quantum cascade laser (QCL) configuration with the thermoelectrically cooled gain medium fabricated using a bound-to-continuum design and operating in continuous wave at ∼5.2 μm is reported. The EC architecture employs a piezo-activated cavity mode tracking system for mode-hop free operation suitable for high resolution spectroscopic applications and multiple species trace-gas detection. The performance of the EC-QCL exhibits coarse single mode tuning over 35 cm-1 and a continuous mode-hop free fine tuning range of ∼1.2 cm-1. 



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Acousto-optically tunable double-mode external cavity quantum cascade laser without anti-reflection coating
                                        
                                    

                                    
                                        Article
                                        
                                         29 September 2022
                                    

                                

                                Ismail Bayrakli

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Actively frequency-stabilized external cavity diode laser with a linewidth of 2.9 kHz
                                        
                                    

                                    
                                        Article
                                        
                                         18 December 2015
                                    

                                

                                Ismail Bayrakli

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Active mode locking of quantum cascade lasers in an external ring cavity
                                        
                                    

                                    
                                        Article
                                         Open access
                                         05 May 2016
                                    

                                

                                D. G. Revin, M. Hemingway, … A. Belyanin

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	 Wysocki G, Kosterev AA, Tittel FK (2005) Appl. Phys. B 4–5:617
Article 
    ADS 
    
                    Google Scholar 
                

	 Tittel FK, Richter D, Fried A (2003) Mid-Infrared Laser Applications in Spectroscopy. In: Solid-State Mid-Infrared Laser Sources, Sorokina IT, Vodopyanov KL (eds) Springer Topics Appl. Phys. 89:445

	 Nelson DD, McManus B, Urbanski S, Herndon S, Zahniser MS (2004) Spectrochim. Acta A 60:3325
Article 
    
                    Google Scholar 
                

	 Faist J, Gmachl C, Capasso F, Sirtori C, Sivco DL, Baillargeon JN, Cho AY (1997) Appl. Phys. Lett. 70:2670
Article 
    ADS 
    
                    Google Scholar 
                

	 Nguyen QV, Dibble RW, Day T (1994) Opt. Lett. 19:2134
Article 
    ADS 
    
                    Google Scholar 
                

	 Harvey KC, Myatt CJ (1991) Opt. Lett. 16:910
ADS 
    
                    Google Scholar 
                

	 Hawthorn CJ, Weber KP, Scholten RE (2001) Rev. Sci. Instrum. 72:4477
Article 
    ADS 
    
                    Google Scholar 
                

	 Vukusic JI, Rehman SS (1991) Electron. Lett. 27:23
Article 
    
                    Google Scholar 
                

	 Luo GP, Peng C, Le HQ, Pei SS, Hwang WY, Ishaug B, Um J, Baillargeon JN, Lin CH (2001) Appl. Phys. Lett. 78:2834
Article 
    ADS 
    
                    Google Scholar 
                

	 Zhang HL, Peng C, Seetharaman A, Luo GP, Le HQ, Gmachl C, Sivco DL, Cho AY (2005) Appl. Phys. Lett. 86:111112
Article 
    ADS 
    
                    Google Scholar 
                

	 Beck M, Hofstetter D, Aellen T, Blaser S, Faist J, Oesterle U, Gini E (2003) J. Cryst. Growth 251:697
Article 
    ADS 
    
                    Google Scholar 
                

	 Blaser S, Yarekha DA, Hvozdara L, Bonetti Y, Muller A, Giovannini M, Faist J (2005) Appl. Phys. Lett. 86:041109
Article 
    ADS 
    
                    Google Scholar 
                

	 Yu JS, Evans A, David J, Doris L, Slivken S, Razeghi M (2004) IEEE Photon. Tech. Lett. 16:747
Article 
    ADS 
    
                    Google Scholar 
                

	 Yu JS, Evans A, Slivken S, Darvish SR, Razeghi M (2005) IEEE Photon. Tech. Lett. 17:1154
Article 
    ADS 
    
                    Google Scholar 
                

	 Faist J, Beck M, Aellen T, Gini E (2004) Appl. Phys. Lett. 84:1659
Article 
    ADS 
    
                    Google Scholar 
                

	 Maulini R, Beck M, Faist J, Gini E (2004) Appl. Phys. Lett. 84:1659
Article 
    ADS 
    
                    Google Scholar 
                

	 Maulini R, Yarekha DA, Bulliard JM, Giovannini M, Faist J, Gini E (2005) submitted to Opt. Lett. (April 2005)

	 Peng C, Luo G, Le HQ (2003) Appl. Opt. 42:4877
Article 
    PubMed 
    ADS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Rice Quantum Institute, Rice University, 6100 Main St., Houston, TX, 77005, USA
G. Wysocki, R.F. Curl & F.K. Tittel

	Institute of Physics, University of Neuchâtel, 1 A.-L. Breguet, 2000, Neuchâtel, Switzerland
R. Maulini, J.M. Bulliard & J. Faist


Authors	G. WysockiView author publications
You can also search for this author in
                        PubMed Google Scholar



	R.F. CurlView author publications
You can also search for this author in
                        PubMed Google Scholar



	F.K. TittelView author publications
You can also search for this author in
                        PubMed Google Scholar



	R. MauliniView author publications
You can also search for this author in
                        PubMed Google Scholar



	J.M. BulliardView author publications
You can also search for this author in
                        PubMed Google Scholar



	J. FaistView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                G. Wysocki.


Additional information
PACS
07.07.Df; 42.55.Px; 42.62.Fi; 42.60.Fc


Rights and permissions
Reprints and permissions


About this article
Cite this article
Wysocki, G., Curl, R., Tittel, F. et al. Widely tunable mode-hop free external cavity quantum cascade laser for high resolution spectroscopic applications.
                    Appl. Phys. B 81, 769–777 (2005). https://doi.org/10.1007/s00340-005-1965-4
Download citation
	Received: 27 July 2005

	Published: 28 September 2005

	Issue Date: October 2005

	DOI: https://doi.org/10.1007/s00340-005-1965-4


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
                        


Keywords
	Tuning Range
	Quantum Cascade Laser
	External Cavity
	Mode Tracking
	Threshold Current Density








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					44.204.34.173
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    