Critical exponents 1
T

singular behavior at T=T_,, control parameter 7 = 1 — 7

7T>0,7<0
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Critical exponents 2

singular behavior at T=T,,. control parameter 7 =1 —
T=0 (T'=1T,)
m
order parameter m o H1/9
. . 1
correlation function I'z

T

T,

v

scaling laws

Rushbrooke scaling: a+28+v=2
Widom scaling: y=p8(6-1)
Fisher scaling: vy =(2—-n)v

Josephson scaling: vd =2 — «



Critical exponents 3

Fisher scaling: ¥ = (2 —n)v
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Critical exponents 4

Mean field exponents:
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>0 (T'<T,)

=0 (T'=T,)
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Spontaneous symmetry breaking - long range order

Ginzburg-Landau theory (lsing model of ferromagnet)

0 T>T, high symmetry g
order parameter m « U
:|:|7-|1/2 T<T, low symmetry g’

choice between 2 states T T T T T T
) time reversal

two-fold degeneracy 1 1 1 1 1

broken
symmetry

Flm 1,7] = [ i { Gm(@? + Zm() = HEm() + §Tm(@)?

free energy functional

B

W—/

scalar (invariant) under symmetry operations in G =/G' X K

\

space group time reversal



Spontaneous symmetry breaking - long range order

correlation function

—e.q. Njo\ =TT e T/¢ T<TIe
an—<3z33>_<32)<39> m— I'r x rb or T>T,
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00

long range order
correlation over arbitrary distance



