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The energy stored in the motions and interactions of  
the elements (e g: atoms  molecules  electrons  etc) the elements (e.g: atoms, molecules, electrons, etc) 
of  a system.

D  f  f d   h l t   t  Degree of  freedom – ways each elements can store 
energy.

Each particle  has 6 degrees of  freedom

Therefore if  there is N particles – 6N degrees of  Therefore if  there is N particles 6N degrees of  
freedom
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EQUIPARTITION THEOREMEQUIPARTITION THEOREM
• The Internal energy will be distributed equally among all 

those degrees of freedom with energy in the form E = bq2those degrees of freedom with energy in the form E   bq

• e.g: Ideal Gas   PV = mRT

• In terms of Boltzmann’s Constant PV =NkT

• From molecular theory

By assumptions there are no preferred directions
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By assumptions, there are no preferred directions



The average energy per degree of freedom 

KE is related to temperature; higher KE, Higher Temperature

k = 1.381 x 10‐23 JK‐1 (Boltzmann’s constant)

Note: when heat is added, but temperature remains constant
new degrees of freedom, where the added energy is stored
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new degrees of freedom, where the added energy is stored
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Change of System State

- System traverses from initial to final state.
Resulting change in some macroscopic system property-Resulting change in some macroscopic system property.

-Reversible or Irreversible.

• Reversible – change take a path near to equilibrium –
system changes can be accurately predicted.

I ibl h d i f ilib i• Irreversible – changes deviate from equilibrium – system 
changes cannot be accurately predicted.
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Statistical Thermodynamics

-concern ; behaviour of a large number of 
particlesp

- take a statistical view

-Thermodynamic state – the state of a system y y
for N particles
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1 microstate

3 microstates
2 microstates 1 microstate

[(3+2+1)  microstates]
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-reduces this configuration to 1 microstates
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Then, in general, the number of microstates for any given configuration is
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MICROSTATE MACROSTATE DEGENERACY
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Calculate all the possible microstates for a lattice of 3 nonCalculate all the possible microstates for a lattice of 3 non-
interacting particles: 

microstates magnetizationmicrostates magnetization

+3µ

+1µ

+1µ

+1µ

‐1µµ

‐1µ

‐1µ

3µ‐3µ

∑=  8 microstates

How many microstates are there for a total magnetization of +1µ and 
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y g µ
the first particle’s magnetic moment is +  ?
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THAT’S ALL 
FOR NOWFOR NOW….
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