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PHY 341/641 
Thermodynamics and Statistical Physics

Lecture 14

Methodologies of statistical mechanics. (Chapter 4 in STP)

A. Microcanonical ensemble
B. Canonical ensemble
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Microstate count for N particles in d‐dimensions –
microcanonical distribution
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Boltzmann entropy function
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Canonical ensemble (continued)
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Canonical ensemble (continued)
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Canonical ensemble continued – average energy of system:
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First Law of Thermodynamics for canonical ensemble
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Recap:
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Canonical ensemble
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Example: Canonical distribution for free particles 

 

 
2/

2

2

2

0

2

!

1
         

2

 
1

length ofbox in  dimensionsin  moving 

mass of particles free for on distributi   canonical   Classical

2

dN
dN

dN/

dN

dN

p
mdN

Lr

dN
dN

h

mkT
L

N

mkT
N!h

L
         

 epdrd   
N!h

Z(T,V,N)

                  L        d m

N

i
i

i












 





















 
2/3

2
2

3

2/3

2

3

2

1!
),,(

     :ensemble icalmicrocanon with Compare

2

!
),,(

  ,3For 

N

N

N

NN

h

mE

N

V
NVE

                 

   
h

mkT

N

V
NVTZ

VLd



























