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3. Derivations of the above results 
We define q  potential 
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Now, first law of thermodynamics  
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Illustrative Example 

Classical Ideal Gas (Indistinguishable (let “Non-localized) 
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In general, VC T  

 BU Nk T  

 V BC Nk  

3 / 2   Nor relativistic gas 

3   Extreme relativistic gas 

Localized particles: Distinguishable, Ex Harmonic Oscillator, Approximates a solid. 
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The single particle partition function due to localized nature of the particles, 

Canonical partition function  1Z T  (Function of T  alone) 
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   (Quantum Mechanical H.O) 

Also,   Bk TT





     (Classical H.O (1D)) 

Two cases taken from precious roles.  


