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Bohr Model 

Bohr used Rutherford model of atom and assumed that the H-atoms consists of a +ve nucleus 

and an electron moves in a circular orbit around the nucleus as shown in figure: 

 

 

 

 

 

 Hydrogen atom 

 

Ek of the electron = ½ mv
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  ------- (1) 

And 

Ep = 
           

 
 = 

     

 
    ------- (2) 

 الألكترون لً قوج تجاذب مع الىواج.

    
           

   =    
  

 
  

 وحسة قاوون وَوته الثاوٌ ٍجة أن ٍكون لدٍىا تعجَل مركسً.

 الإشارج السالثح تعىٌ أن التعجَل تإتجاي المركس.
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Eq. (3)/(2)  
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Total energy      ⏟
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 ------- (5) 

 العلاقح طردٍح E تسداد الـ  rلسالثح: كلما زادخ الـ الإشارج ا

+ _ r 



4th Stage / Physics Dept. / Virtual Lab. 

2 
 

The –ev sign in eq. (5) means that the total energy of the electron increases as r (distance 

between e and nucleus) increase. 

To explain the line spectra of hydrogen , Bohr assume two postulates: 

 لأولي تحدد وصف قطر المدار وذلك لتحدٍد السخم الساوً.الىظرٍح ا

First postulate: 

To allow orbits of the electron are these for which the angular momentum then: 
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According to 1
st
 postulate 

       ------- (6)                          n= 1,2,3,4, ……..  (Principle quantum no.)(K, L, M, N…..) 

From eq. (3) we have: 

            ------- (7) 

 ( وحصل علي:6تترتَع معادلح )

             -------- (8) 

To eliminate, divide eq. (8) by (7), we find: 

      

    
  

    

        

     
    

       

Divide this eq. by m  

  

 
  

    

     
  ------- (9)                                  When  

  

    
     

Or    (
  

 
)     ------- (10) 

Where     
  

    
                 ,                Bohr radius 

From eq. (5) and (10) we find 

 يكون عمودي على مدار الإلكترون 
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   ------- (11) 

Or          
      

  
        ------- (12) 

For Hydrogen Z=1 

      
    

  
         

   When     ,    When     , ---------- 

                 

      ,      أعلي مستوى )مستوى التأٍه( عىد 

                       n                                            
    

   

                                                            ------------------------- 0 
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                                                                  9ao 3   -------------------------        
    

 
 

                                                                  4ao 2   -------------------------        
    

 
 

                                                                  ao 1   -------------------------        
    

 
 

 

Second postulate: 

The electron doesn’t radiate energy as long as it remains in the same energy level (orbit). 

Radiation occurs when the electron goes from high energy level to a lower one. 

The energy radiation (photon) emitted equal the energy difference between the two levels. 
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    ------- (13) 

From eq. (11) and (13) we get: 
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 )  ------- (14)                              when  

     

     
   (Rydberg constant) 

Or  
 

 
       

 

  
   

 

  
 )  ------- (15) 

Where        
   

     
                         

For H-atom 

Z=1  

 

 
     

 

  
   

 

  
 )  ------- (16)  

Bohr eq. for H-atom. 

Principal Quantum Number (n) ----------- 1,2,3, ……… 

Orbital Quantum Number (    -------------  0, 1, 2, -------- , n-1                n الحالاخ المتاحح 

Magnetic Quantum Number      --------                 (    ) الحالاخ المتاحح    

 

Spin Magnetic Quantum Number (  )           
 

 
            

 

 
  

 

If        

               

When      

       When           

               When                 

Lyman series (from highest levels to the n=1) 

Palmer series (from highest levels to the n=2) 

Paschen series (from highest levels to the n=3) 

Brackett series (from highest levels to the n=4) 

Pfond series  


