
Landau Theory of 
Phase Transitions



Expand the free energy in terms of the order parameter
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The odd terms are not physical.
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Landau theory, susceptibility
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Add a magnetic field
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Above Tc, m is finite for finite B. For small m,
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 Curie-Weiss





Landau theory of phase transitions

LiTaO3

Curie-Weiss law
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Fitting the  and  parameters
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Landau theory of phase transitions
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can be determined from the temperature dependence of the order parameter



First order transitions

There is a jump in the order parameter at the phase transition.
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First order transitions

BaTiO3
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First order transitions

There will be a minimum at finite m as 
long as m2 is real
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One solution for m = 0.



Jump in the order parameter

At Tc
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First order transitions, entropy, cv
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branch where the order 
parameter is nonzero



First order transitions, susceptibility

At the minima
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Curie - Weiss
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For small m,





Quasiparticles


