Power counting
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k versus x scaling

® Note: Fourier transform
Py, = /ddx dr e KX

® Space-time scaling
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u is “irrelevant” when d+a>2



Aside: Classical Case

® Power counting T — bx O, — b~ Dy /b

F = /d%{(V(I))Z + r®? + ud*}

® Gradient term

® RG:

u is irrelevant for d>4



Upper critical
dimension

® |t turns out that for d>4, one gets mean field

behavior. We call du.c.=4 the upper critical
dimension

® This coincides with - and is a consequence

of - the fact that u is irrelevant, i.e. that the
Gaussian fixed point is stable.

® Below the u.c.d, critical exponents are
non-MF like



Classical scaling for d>4

® Correlation length: v=1/2
§=bg(rv?, ub™™") = |r| =1/ 2g(£1, ulr|=V/)
® Free energy

f=b"F(rb* ub*?) = |r|Y2F(£1,u|r|4D/2)

o r>0: f~|r
® r<0:u is necessary for stability
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