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                                     Abstract
This chapter gives a short introduction to quantum mechanics starting from de Broglie’s and Schrödinger’s wave picture. The emphasis is on the mathematical structure of the theory with the aim to form a sound basis for the later study of the electronic Schrödinger equation. The discussion starts in the first two sections with a heuristic derivation of the Schrödinger equation for a single free particle from which, in the third section, the general mathematical framework of quantum mechanics is derived. The fourth section deals with a particular simple quantummechanical system, the harmonic oscillator. The harmonic oscillator serves on one hand as an example of a quantum-mechanical system with completely different properties from the free particle and is ideal to exemplify and illustrate the general concepts of quantum theory. On the other hand the explicit knowledge of its solutions will in later chapters help to develop the mathematical theory further. In the fifth section the weak form of the Schrödinger equation is derived and physically motivated. The equivalence of the weak formulation to the classical operator formulation is shown. In later chapters we will exclusively work with the weak form that is basic for the L2-theory of partial differential equations. The last section is devoted to many-particle systems. The central point here are the symmetry properties of the many-particle wave functions that are not only fundamental for the structure of matter and responsible for many of the strange properties of quantum systems but that will also turn out to be essential for the regularity theory of the electronic Schrödinger equation and for the study of its computational complexity.
Keywords
	Wave Function
	Hilbert Space
	Quantum Mechanics
	Harmonic Oscillator
	Free Particle

These keywords were added by machine and not by the authors. This process is experimental and the keywords may be updated as the learning algorithm improves.



                                
                            

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

                                        

                                    
                                
                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   44.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   59.95
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                
                            

                            
                                
                                    
                                        Preview

                                        
                                            
                                                Unable to display preview. Download preview
                                                    PDF.

                                            
                                            Unable to display preview. Download preview
                                                PDF.

                                        

                                    

                                
                            

                            
                            
                                
                            


                            

                            

                            
 Author information
Authors and Affiliations
	Technische Universität Berlin, Institut für Mathematik, Straße des 17. Juni 136, 10623, Berlin, Germany
Harry Yserentant


Authors	Harry YserentantView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Harry Yserentant .


 Rights and permissions
Reprints and permissions


 Copyright information
© 2010 Springer Berlin Heidelberg


 About this chapter
Cite this chapter
Yserentant, H. (2010).  The Basics of Quantum Mechanics.

                     In:  Regularity and Approximability of Electronic Wave Functions. Lecture Notes in Mathematics(), vol 2000. Springer, Berlin, Heidelberg. https://doi.org/10.1007/978-3-642-12248-4_3
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-642-12248-4_3

	Published: 08 May 2010

	
                            Publisher Name: Springer, Berlin, Heidelberg

	
                                Print ISBN: 978-3-642-12247-7

	
                                Online ISBN: 978-3-642-12248-4

	eBook Packages: Mathematics and StatisticsMathematics and Statistics (R0)


Share this chapter
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
                            







 Publish with us
Policies and ethics



                            
                            
    

                        

                    
                
                
                    
                        
                            
                                
                                    
                                        
                                            Access via your institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                        
                            
                        


                        
                            
                        


                        
                            

                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   44.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   59.95
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                

                                

                                

                                

                            

                        

                    
                

            
    

        
    


    
        
            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
						
						
					


		
	
	
		
			
				
					
					54.91.226.9
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    
    


