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Summary for Exam 3

Canonical Distribution:

• Derive P (s) = e−E(s)/(kBT )

Z and similar probabilities

• Apply: X =
∑

sX(s)P (s)

– Three state system

– Hydrogen

– Show E = −∂ lnZ
∂β and fluctuation dissipation relations

– Z −→ E −→ S

– rotations

– paramagnet

– derive equipartition theorem

– Maxwell speed distribution and velocity averages and maximum

– composite systems

• F = −kBT lnZ

– Z −→ F −→ µ, S, p

– ideal gas

Ising Ferromagnet:

• derive 1 dim. Z and U



Formulae for Exam #3

k = 1.381 · 10−23 J/K = 8.617 · 10−5 eV/K h = 6.626 · 10−34 Js = 4.136 · 10−15 eVs

NA = 6.022 · 1023 c = 2.998 · 108 m/s

∆U = Q+Won where Won = −
∫
pdV

pV = NkT pV γ = const., where γ = (f + 2)/f
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kT for each quadratic degree of freedom

Ω =
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N
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lnN ! ≈ N lnN −N ln(1 + x) ≈ x
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)
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∆S =
∫

CdT
T

dU = TdS − pdV + µdN

H = U + pV F = U − TS G = U − TS + pV

S = k ln Ω dS ≥ 0 dS ≥ Q
T

G = µN p = NkT
(V−bN)

− aN2
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= ∆S
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T∆V

cosh(x) = ex+e−x

2
sinh(x) = ex−e−x

2
tanh(x) = ex−e−x

ex+e−x

d tanh(x)
dx

= 1
cosh2(x)

X =
∑
s

X(s)P (s)

P (s) = e−E(s)/(kT )

Z
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