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Conformal phase transition

Well known example: BKT transition

e Lissential singularity at 1' =1,

e No power law behavior in the correlation length

Compare typical 2nd order phase transition:
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Conformal phase transition

-xample In 2+1 dimensions:
graphene with Coulomb interaction

E. V. Gorbar, V. P. Gusynin, V. A. Miransky, and I. A. Shovkovy, “Magnetic field driven metal-insulator phase transition in planar systems,” Phys.
Rev. B 66, 045108 (2002)

—Xcitonic gap generation by spontaneous
chiral symmetry breaking:




Conformal phase transition

Also in d=2+1: Deconfined quantum critical points in
SU(N) antiferromagnets

Confinement

e Conventional 2nd order phase transition at large N

e Conformal phase transition at low N (e.g., N = 2)
|[Nogueira and Sudbg, EPL 104, 56004 (2013)]



Topological conformal phase transition
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We mainly consider two cases:




Topological conformal phase transition

Current correlation function in conformal invariant theory

N 2+1 dimensions (Euclidean):
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Vacuum polarization
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Gauge field
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Topological conformal phase transition

Physical interpretation:
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Topological conformal phase transition

Superconductor Chern-Simons-Higgs electrodynamics




Topological conformal phase transition

Renormalization group tlow




Topological conformal phase transition

Renormalization group tlow
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Topological conformal phase transition

RG equation




Topological conformal phase transition

Conformality lost phase:
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Topological conformal phase transition

Physical implications

RG equation for superfluid stiffness:




Conclusions

e Conformal phase transitions leads to BKT-like scaling in
higher dimensions

e Unconventional quantum critical behavior

* Mott TI: CSB induce




