
Lecture 8 Topics 

• Statistical mechanics 
– Micro vs. macro states 
– Equilibrium states 

• New statistical definitions  (using Harmonic Oscillators) 
– Energy states 
– Average energy 
– Occupation number 
– Density of states 

• Probability distribution 
– Maxwell-Boltzman 
– Bose-Einstein 
– Fermi-Dirac 
– Fermi Energy 



Statistical Mechanics 

• Describing and predicting properties and behaviors 
of a system that contains MANY, MANY particles 

• Use averages, like  

• Averages can be pretty precise as N becomes really 
large 
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Two Particle System 

•How many possible states related to the number of particles in the right side? 
•How many possible arrangements for each state? 
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Example 

Right Side=R Left Side=L 

Four Particle System 

•How many possible states related to the number of particles in the right side? 
•How many possible arrangements for each state? 
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Example 

Right Side=R Left Side=L 

Six Particle System 

•How many possible states related to the number of particles in the right side? 
•How many possible arrangements for each state? 



How does N affect the distribution? 

 



1-D Harmonic Oscillators 
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1-D Harmonic Oscillators 

Let’s take:  



N particle 1d Harmonic Oscillators 

Total Energy = ? 
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Total energy= 4+3+4+3=14 
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N particle 1d Harmonic Oscillators 

Total Energy = 

Suppose, N=10 and M=50, then average energy = ? 
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Probability using the exact math expression= 



Boltzman Distribution/Probability 

Boltzman probability: 
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