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Trans- Eν1+ν3←ν1
/hc FWHM p Ref.

ition cm−1 MHz µbar Gas

FTIR Lamb-Dip

- - 6612.6581 2.42 10 CH4

- 6612.6749 6612.6723 1.37 10 CH4

(1,1)(1,0)s - 6612.6956 1.72 10 CH4

(1,1)(1,0)s 6612.70045 6612.7028 1.56 10 CH4

Trans- Eν1+ν3←ν1
/hc FWHM p Ref.

ition cm−1 MHz µbar Gas

FTIR Lamb-Dip

(2,1)(2,0)a 6612.7174 6612.7171 1.42 10 CH4

(2,1)(2,0)a 6612.72373 6612.7224 2.115 10 CH4

(2,1)(2,0)s 6612.73596 6612.735 2.98 10 CH4

(3,1)(3,0)a 6612.75426 6612.75248 1.71 10 CH4










          
             


























 








           
             
        

          


          
 
 
              


           

         
             


          
           
        


  
         



            


             
          



 




          


            

         
  
 
             







              

           
            
             
           

       

 
             
            

         
       
           
            
 




 



 


 

          


 


 
 


 


 


 
 



















 



















           

            


           





 

 
 

 

 


 






 

          
             

              
            
             


        

            







        







         



           







 











            
       
           

           


 
 


          







 


            
           
 







 


























          
  








 







 
















            
   
      
              




          




           
         


           




       





 













 





       








           


 

           






 










          

              

          
         


          
               


   



            

             
          
            
        





               





 






      






 








 


          

           

    
                 
            


                   















 










           
           
          
          
  
 


         
             
         



  
        

          






              

              
      
      




 



          








    







  
        









 













               

            
   


       
 




     


   






    
    




 






        
    
   






 



 







     
     
    




  


  

  











 





 























 






 











  
  



 







   



















 








 
 






















 


 













 








 



 



 















  







 





    

   

    

  

 



 

       

 
 
 
 
    





  


 





 



 



  


  




 





 





 





 





 





 





 



 



  







   





 



  

    

  

  

 



 

 
 
 



            





 





 



  


  




 





 



  







    





 


        



 

   
   


      


  
  
  
   
   


   













 




 










           
               
           

          
         
           
         




           
   

             





          

           
            



             
          



 

      

            
          














 











            

             

     




           



            
      
            
              

             


          




          

             




 

       

 






               
  

          

          


            
           
  

          
        
   



           

     





      

    



 

     
 
              
            

          
             

              


 









 


          


               




             







 






























 
















              
    

            
           



         




          


            

    
            
             
            
            
      




 






            
            
           
             

   
           
            











 











               
              


    
             















     

































 














           




   
           
 







 















              
   
             
            
     

            
           




             







            
          
             


        

 

 
 
          






 








         
            
    
      


           

       

    


  

     

            
            
             
 






                
 



   

            

    


          

 

 

             
 






                       




 





            
           
        
                

       




 




                     

                 

           


 

            
             



              
                 
 




     

     







    




           


            


           




 









            







               
 
     












            








 













             

 







 




           



             



 





           
            
            


      
 


    

   




            





          





               
         







 


















          


             






 
 
      
           



              

  
             
            
           
          
             
         
            



 





    

             
   






           

  

          
         
            
  





     

        

           


            



             







 






 

              
           


  
       
  

              
 
             
              

              
       
           






 













































 












         

          

     

         
             
         

               
 

       




           
             


  
            
            


            
             
           
      



 





  
    
 

     




    
     

   
  
   
   
   

   

          
          



             
             



                


 


  


                 


 


 



       
      




 
















            


   

        
           



        
          
          




       
            


  
           
            
          







 







           
 
          
           
 
   

   
 
            



            




    


          




           

           
             


             

    






 



















            
          





               










    










     







































       








       


























 






           





              




         










        


 
 
           



       






        


























    








     








































 














  
       
           
    




           

   

            

           
 
            

              

             


  




 
            
           



 







 
              
          
    













             




 









              
              
              


              



     






        



















































 



























 





 





              



   












        




























 

 





 











              


             


 
           
             


        
  
            

     



   
        



               
 


            

            




 








 




        

          
 



            
          
              
  
  
 
         















           




 




         


 






           


 


     


           




 














           
           
           
        

          





 


             

          




           


            
   






 




              
           
         



            
             
        
             
 

               
             

   



            


              


   






  


  


     
     
     
     
     
     
     
     
     



 





     
      
     


      
     
      
    
    


        
     
       



      
                  
           

            



       
 

   
      

    


       
       
      



          
             


   

  





  
  
  
  
  
  
  
  
  
  
  
  

      









      

















































 






             


    
               




    
  
   
   
    
       
      
   


        
       


 
 
 
 
 
           




 
 
 
 
 
 
 



    

  
 


 
 


 
 


 



 











            
           
         
     
           
             
           



      
            
             




         
          



   
    
  
            
 
  
     





 






             
            
             






            


             

       
        
 
              

      
            



           

       
         
    

     
              

  
          



 








           




      

      



 

       



      

    

      








         
          


              
        
       

               
     
   
      

  

             
    
             

       






       






















































 




          
         
           
    
         


  




           


         
           

 




 



 
 
 


 
 
 


 
 
 
 
 
 
 
 
 
 



 




















          

           
 
             


              
          


 

             


        
           



             
        



 







 
  
  
  

   



  
 
   
 
   
 
 
 
 
 

       

       
           













      




 





       









           

         


               
          

     
          
        

  

   








             

           
    

             




 






        




              
 
             


           

            





 






            
                
              

   
             

             
       








              




 






   


        


 
 


 
      


 
 
 


               



             















 









             





     
 
             

           
       

      
             
  



           
        




             
               

     

            
  

 






 





             


             









  
          


               

 


           
               






 






     

          
           

           

           

           

           

           































           
            
        














 













            
            





         
          
          









 


 


 









 





     











       

       





            


            
 

 
           
            
        


            
            

          
      




 





           
    
             
          




  
 



  

    
             

          
   



  

          
            
      
           



          






 







  





 

  

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 
             
      










 

















             

          
              
          
              
          
           
    
 
        
           






              









 





        


     


           



         
 
 
             
           







        
         
       
         

  

      
      
     
     
      

           

  




     
      




 




              


       
      

      


     
     


    
  
    
    
      
     
 



 

   

            

                










             




















 








     
  
    
  
    
      

     
     

    
    

    
 

    
 



  
 



            















   
   
       




 
















      


         
    
         

            
            



          
  
            
             
          
          


            



       

       




 






             
    


 
            

      
           



           
              
               
        
          
             
              

 
  
 




  
   

  
    



   

  

   





 





           
    
          
               
   

               

           
       
   

           
  


        
         

                

               







 





             
           















































 














              





       




           
           
          

           
           
            

    

             
         
            



           
            




 





           


       



             
 
     
           



 


        
            
  
 
  



 


  


    



          
  
         


 



 











 





 



 















 







 




            
            



             


     
             

            
             





                   

              
           
              





 





             
            

 
      

              
             
  
             

































 














           
         
         
            
             

   
          




           
  
          


 
              


           
  

            






 





             

            


  

   

          


    


     
  
           
     
 

    

                 



      

       

            
            

             

          


            
        
            
    
         
         
    





   
           
 


           


 


 








 




   
          




 





  


 

 





 

       

    
     

    
 

 


 
            
       
              








          

       
             



 





              
          
            

    
    
    


   

    
    
    
    
    
    
    
    
     
    





 
 
 
 


 
 
 
 
 
 



 




 
          


 
 
 
             


          


 
 


   


 

 


 
 
 
 
 
 
 
 
 
            


             


 
 
 
 
 
  





 















vvvv
              

             
           
          


             
    
             




             

 
   


          


             


        





 





         






      
              
           
              






















    

             




 





               
            

           


           
  
         

          
      
           
            

          
           

















              
         






 




              
             


           

            
    
                

  




 
 
 
 
 
 
 

          
           
            


 
 

        


      








 




















         
          

            

           


          
            
 





       

             

             




 




           
             
             
             
   
             
 

            
             
          
       
           
          




           










           
         
           
             


            







 









            
           
       

           




           
           
           
             



           
            
         
    
          
  
     




 







               
           

          


           




         



















      










































       






























 


















            

           
          
            
   


            
         
             


         
           

              


     
     

           






 




              


      






             
      
 
 
               

            



       
 
      


 

 






              



 




 
















             
           


            

             




           

           

 









            
               





 




 



            




 


   

   

   

   

   


















 

















              
             

    





           
            
  
     

           
         
               




         
            

         
           







 







        

             


        


             





           
          










 





            

         
         


           


          






           
             
            
                 





















 




      
    





  


 
             


             


 
 


 






 




















             
           



         
          
            
          
             



  


  


       
           
          

          





 




   


            

             
        



     
  


  
          
            

            
             


 
 
               




 






         
            



              



 
             










 









 












          

  
            
            
         
               
           


               

       

                
    


        




             
         
         
             

          

             
            

              



 





        

             
         


           



















            


           

             
          




            
      
          
             
             
   





 



 




              



            
            



                




        



          
           

               







































 






 






             

   

 
          
         
            
















  
      




















     
    
     
   





 














             
       

              
          

            


            


             
         



          
         


    
            


           
          

    
             




 





  



            
          
          
           
             

            




 















     
          
    


            

           
        



      

            
 


          
        


 
               
           







 








           



       
   
          



               

             








             






 













 





               
        

      
     
     
   
    
     

    
  
 
   
    
   
       
    
  

    

    
            

          
         
             
     
         
           
 
         
 
            



      


                


 






 






 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





 





 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 




 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 




 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 





 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





