
 

3 1 The micro canonical ensemble

3 1 1 Continuous systems
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Optional at the levelof classical statmech

3 1 2 The idealgas
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3 1 3 Discutesystems the two level system

In many systems the variationsofenergy are not solely a at all
due to motion in space but insteaddue to changes in discrete

observables An importantexample is thatof localized electrons
on a lattice in the presence of a magnetic field Takin
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We observe an exponential decay of the heatcapacity whish is

standard of gap systems

3 1 4 Large systems and thermodynamics

3 1 4 1 Macrostates

As for the kinetic theory of gases the microscopic configurations

ofthe system referredto as microstates 9m often contain too



much information on the system One may then
introduced

coarse grained description of the system by grouping
microstates together into macrostates 9m
example In a spin systems a microstate 4m is defined by the
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A macro state 4m m can be definedby the system magnetisation

m IS Isittingm t

4m11 4m such that Si m
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P 9m to extractinformation on the macrostates

More is simpler let us look at an important



example equilibration

3 1.4.25 Sub systems and equilibration
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Cent You can expand the terms neglected in to

show that they are subdominant

Back to SLE
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Equality of temperatures andthe 0ᵗʰ law
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We have equality of the microcanonical temperatures of



S andSo which is sactives called the 0ᵗʰlawof
thermodynamics

Additivity of the entropy
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Thermodynamic stability
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The thermodynamic stability of a system requires a positiveheat

capacity
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the relative fluctuations of E vanish as N o
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Again we need Ciso for Ple I to bemanalizable

Comment Anotherway
to see that Cu is extensive is through
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Third law At low temperatures quantum fluctuations become

important and classical statisticalmechanics is notvalid any a

At Fo the system is in the grandstate so that 5 hisbag when
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quarternfluctuations make g sub
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Second law of thermodynamics

Take two systems with initial energy E Ei let themevolve
in contrastwith each other and they will relax to EY EY
such that

Spinal S EF S EE Sinitial SLE Sales

the entropy ofthe isolated system S S US has increased

this is the second lawofthermodynamics Note that
it relies on N 0


