
Fundamental Equations 

Schrödinger equation: 

  
  

  
    

Time-independent Schrödinger equation: 

                          

Hamiltonian operator: 

   
  

  
     

Momentum operator: 
       

Time dependence of an expectation value: 
    

  
 

 

 
         

  

  
  

Generalized uncertainty principle: 

      
 

  
         

Heisenberg uncertainty principle: 
         

Canonical commutator: 
         

Angular momentum: 

                                                 

Pauli matrices: 

    
  
  

           
   
  

           
  
   

  

 

 

 

 

 

 

 

 

 

 

 



Fundamental Constants 

Planck’s constant:                       

Speed of light:                      

Mass of electron:                       

Mass of proton:                       

Charge of proton:                     

Charge of electron:                       

Permittivity of space:                          

Boltzmann constant:                        

 

Hydrogen Atom 

Fine structure constant:                   
  

      
                    

Bohr radius:           
     

 

    
 

 

    
                      

Bohr energies:          
   

 

             
  

                 

Binding energy:              
  

      
     

 

 
                

Ground state:           
 

    
      

Rydberg formula:       
 

 
     

 

  
  

 

  
   

Rydberg constant:           
  

    
                             

 

 

 

 

 

 

 

 

 



Mathematical Formulas 

Trigonometry: 

                              
                              

Law of cosines: 

                 

Integrals: 

            
 

          
 

 
        

            
 

          
 

 
        

Exponential integrals: 

          
 

 

        

Gaussian integrals: 

       
    

  
 

 

   
     

  
 
 

 
 
    

 

         
    

  
 

 

 
  

 
      

Integration by parts: 

  
  

  
  

 

 

   
  

  
    

 

 

     
 

 
 

 

 


