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2. Energy Distribution Function 
Energy distribution function ( )if E  is the average number of particles per level in the energy 

states iE . Therefore  
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Energy distribution in different dimension 
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 distribution function in three dimension where V  is 

volume. 
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 distribution function in two dimensions where A is area. 
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 distribution function in one dimension. where L  is 

length. 
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The number of particles ( )n E dE having energies in the range from E to E dE  is 

( ) ( ) ( )n E dE f E g E dE  where ( )f E  is distribution function and ( )g E dE  is number of 

level(quantum state) in the range of E to E dE  

 ( )g E dE  in three dimension 
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 where V is volume of three 

dimensional space  

 ( )g E dE  in two dimension 2
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 where A is area of the two 

dimensional space  

 ( )g E dE  in one  dimension 
1

12
2

2
2( ) mg E dE L E dE
h

   
 

 where L is area of the one 

dimensional space  

The number of particles ( )n E dE having energies in the range from E to E dE  in three-

dimensional space  
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This is known as the Maxwell-Boltzmann energy distribution law for an-ideal gas. 

Where  
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h
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  is defined as the thermal wavelength. 

Average Energy 

For the Maxwell-Boltzmann energy distribution law, average energy E   of the particles is 
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Let BE k Tx  and therefore, BdE k Tdx  Then we have 
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Hence, the average of a particle is 1
2 Bk T

 
per degree of freedom, for three degree of freedom it 

is 3
2 Bk T  

Example: If N  number of distinguishable particle is kept into two dimensional box of area A  

what is average energy at temperature A . 

Solution: for two dimensional system 2
2( ) mg E dE A dE
h

    
 

 and distribution 

Function is given by  
2

/

2
BE k T

B

N hf E e
A mk T

 
  

 
 

 
 

0

0

E n E dE
E

n E dE



   


  where  
2

/
2

2( ) ( )
2

BE k T

B

N h mn E dE f E g E dE e A dE
A mk T h




        
  

 

BE k T    

 
 


