







    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]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 24 January 1959



                    Changes in Transition Probability due to the Interaction of Rotation and Vibration in Diatomic Band Spectra

                    	R. C. M. LEARNER1 & 
	A. G. GAYDON1Â 



                    

                    
                        
    Nature

                        volumeÂ 183,Â pages 242â€“243 (1959)Cite this article
                    

                    
        
            	
                        55 Accesses

                    
	
                        11 Citations

                    
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
THE distributions of rotational and vibrational intensities in band spectra are frequently used for measurement of effective temperatures in, for example, flames1 and stellar spectra. In such calculations it has become customary to treat independently the derivation of rotational and vibrational transition probabilities, although the possibility of error has been noted2,3. Major errors attributed to an interaction occur with the weak (0, 1) band of OH at 3428 A. as shown by the incompatible rotational â€˜temperaturesâ€™ obtained from a plot such as Fig. 1, calculated on the assumption that only rotational transition probability affects intensity within a band. The gradients of the three straight lines correspond to temperatures of 2,290, 1,420 and 750Â° K. for R, Q and P
1 branches respectively. The curved portions at low energies are due to unresolved satellite branches. Similar treatment of a stoichiometric flame, using the intensities of Bass and Broida4, give for the (0,1) band R branches a temperature of 4,180Â° K., and for the P branches 1,380Â° K.; even the S branch of the (0,0) band at 3064 A. gives 3,560Â° K. The estimated temperature of the flame was 2,750Â° K. Further discrepancies for other bands of the system have been reported5. The (0,1) band is very weak, and these effects cannot be attributed to self-absorption.
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