


Ginzburgcriterian

The solution of the Landan approximation of the free-energy

Korresponding to Ginzburg-London without gradient
term) has the mean-field critical exponents

,
that do

not correspond to the correct ones of the Ising model

in 2 and 3 dimensions .

This tells us that the gradient
terms are necessary.

But their necessity does not imply that they are sufficient
Is there a dimension of such that they are negligible
and the exact exponents are the ones of the mean-field

This is what the Ginzburg criterior is about
We have to

compare
the magnetization to its fluctuations .

If the magnetization dominates, then mean-field is exact,

otherwise it is not.

From the mean-field solution we know that

m = alt)* with a so

# compute the fluctuations , we recall that

X < M23 - <M)" = < (M-(M2)") = <SM2)



But we also recoll that

X= Si)(3) = EZsj =
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here I use a loose definition .

It just means that I can zue

over the lattice using i as an

origin
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But < SM" > is also the fluctuation of the energy

due to "correlated" magnetization fluctuations.

The energy is
instead :
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↳ fluctuations are correlated
within a distance 3 ,

so we

must compare
them to

the

energy due to magnetization
in a comparable volume

1 - 9/2

Mean-field is valid if It / 2 * 1 +1
- -
bulk

energy of
energy Gluctuations

=> H

But It/1 (infinitesimally close to Tc : 171=4)

The inequality can be satisfied only if so

-d > 4

Upper critical dimension of the Ising model
: lot

Above the upper critical dimension ,

the mean-field

exponents are correct


