







    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: 19 June 1948



                    Theory of Superconductivity

                    	MAX BORN1 & 
	KAI CHIA CHENG1Â 



                    

                    
                        
    Nature

                        volumeÂ 161,Â pages 968â€“969 (1948)Cite this article
                    

                    
        
            	
                        654 Accesses

                    
	
                        24 Citations

                    
	
                            3 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
IT is a controversial question whether the phenomenon of superconductivity is merely a consequence of the quantum theory of interaction among electrons or whether it depends on the specific crystal structures. The first point of view is taken in Heisenbergâ€˜s theory1. However, it can be shown by general reasoning that if the ionic forces between ions and electrons are disregarded, all states with a total current different from zero will have higher energy than those without. Moreover, there is a strict isomorphic correspondence between all states without current and all states with a given current. Consequently the free energy of the states with a current cannot be the smallest at any temperature. Secondly, Heisenbergâ€˜s theory predicts the existence of superconductivity in all metals, including the alkali metals ; yet so far experimental evidence does not confirm this.
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