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Notes: 

 

Maxwell Boltzmann Statistics : 

Maxwell Boltzmann statistics is applied for identical distinguishable  particles 

with any spin. For Ex. Molecules of a gas. Consider a system of N molecules . 

The possible energies of the molecules are   E� , E� , E�……E�	.	Energies are 

arranged in increasing order. 	
 



The energies 	E�, E�, E�……E�  may be discrete energy states or may 

represent average energies of the intervals, in case there are energy intervals. 

Let   
�	be the number of molecules with energy  E�,   
�  be the number of 

molecules with energy   E� ,  
�   the number of molecules with energy   E�  
The total energy of the system is   E�   and the total  number of particles are N. 
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We wish to find the most probable distribution of molecules among the k 

energies. Let    ��  be the priory probability that a molecule has energy    E� .  
Probability W for any distribution is given  
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Here W is maximum implies, 
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And   	                                   
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Using Lagrange’s undetermined multipliers  *   and + both are independent of   


� . Multiplying equation (5) by −*   and   (6) by−β and adding it to equation 

(4) we get       
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Since    %
�  ‘s are all independent , the coefficient of each %
�  must be zero. 
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Equation 7 is known as the Maxwell –Boltzmann distribution law of energy . 

Here we wish to determine the    .4/and  β. It is more convenient to consider 

a continuous distribution of energies rather than considering discrete energies. 

For the continuous distribution of energy , 	

(E)6E = g(E)e49412dE 

Where   
(E)6E   gives the number of molecules lying in the range E and E+dE . 

Now   E = ;�
�<    where p is momentum of the molecule. Hence the number of 

molecules with momentum between p and p+dp is 	
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Here g(p) is the priori probability that a molecule has a momentum between p 

and p+dp. 	
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Substituting .4/ in equation (8)  we get 	
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The second multiplier +  is determined by considering  total energy EY  of the 

assembly of molecules.  
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Substituting 6= in equation (9) we get ,  
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The total energy is EY = N [
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Substituting equation (11) in  the equation (10) we get 	
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But this total energy  E�   of N molecules of an ideal gas at the absolute 

temperature T is,     EY = �^��
� …… . (13) 

Where k is Boltzmann constant . From equation (12) and (13)  we get  
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Hence equation (I) becomes, 
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This is known as Boltzmann distribution of energies. This gives the number of 

molecules of an ideal gas with energies between E and E+dE in a sample 

containing N molecules in thermal equilibrium at absolute temperature T. 

 



We have Total energy                          EY = �^��
�   

 Therefore  the average energy        Ec = 2d
^ = ���
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Boltzmann Energy distribution curve . 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 


