
Landar Theory of Phase Transitions

· Idea : express free energy flim) in terms ofan

deaameter in which vanishes in the high
temperative disordered phase and is finite
in low temperature ordered phases. flim) may
be invariant under a group G of symmetry
operations , such as G =I, acting on a scalar
Op m

,
in which case f(m) = flam) where

E 21-13 = [2 .
A nonzero in in the ordered

phase then breaks the symmetry , or , more

precisely , the free energy flim is symmetric
but the minima are degenerate and G is

Montaneously Erken as the system picks a particular
minimizing in . The presence of an external

field in xicity breaks the G-symmetry.
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,
with ho :

f (m , 0, h) = fotham +1bmP - Im

= am +bm-n=
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Saddle-node bifurcation : f'Im = 01 and f(m) =0

f"(m) = a+3bm2 = 0 = m= = (-3)

f(mA = 0 = E = a)-3)"+b)-5)
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b)= for a so

Note= /seefigure

Equivalently , at(h . b) =- 631412


