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Phase transitions via the effective potential

Transition from phase A to phase B — Ciritical temperature,
latent heat,. ..

Inconsistent power counting —- Gauge dependence, IR

divergences, missing terms,. ..

Resummations

N-loop diagrams scale as
2
Vi ~ TmS(iLnZ; )Nf1
— Needs to be resummed

Resummations must be
done consistently

V(0min) is physical
Should be finite and gauge
independent
Must be evaluated carefully
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The phase transition occurs
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e
Perturbative Calculations

V(9) = Vio(¢) +HhVo(9) + -
Only extrema of V(¢) are physical (dV = 0)

h-expansion Traditional method
Find Vqin order-by-order Find Vinin "numerically”
Pmin = oo+ NPno +- - oV(9)p, =0
[0Vio)s—g, =0, Both ¢min and V(¢min) are
auge dependent
[3 VLo + OnLod? VLO] =0 9au9e 7ep 4
=k Critical temperature
: J [VA - VB] =0.
| Critical temperature | o

Critical temperature
The two phases coincide when | = Tc and ¢miy used to
Te=Tio+hTno evaluate other observables
— Spurious gauge
dependence

[Vliqo N VLBO] T=Ti0.9=0L0 =0,
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Result coincide with the
o (G h-expansion

Small radiative corrections
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