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N Dirac fermions in d Euclidean dimensions

S = {@aﬂ% T %G(iawa)Q T %H(Qpawa)g}

CCH, Litim, 2207.10715
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This talk: fermionic FRG

Jakovac, Patkos, '13; Jakovac, Patkos, Posfay '14
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Map complete phase structure without chiral symmetry

Do this without introducing bosonic auxiliary fields

Verify correspondence with Yukawa models
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Exact solutions of form:

Fk[% ZE] — / %ﬁ% + Pk [%%]

D’Attanasio, Morris '97; CCH, Litim, in prep.

All contributions to effective potential contained 1n:

Fk[%lﬂ — / {%@% T Vk(&awa)}

fermionic local potential

approximation

Jakovac, Patkos, '13; Jakovac, Patkos, Posfay 14
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Phase diagram
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Phase diagram
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Generation of mass
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Weak solution: mass generated via cusp

4d 4F: Aoki, Sato, 1304.5276; O(N): Grossi, Wink, 1903.09503 + QCD & more
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Physical fermion mass

M = lim kv (0)

k—0

satisfies gap equation

CCH, Litim, 2212.06815
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Fermions & bosons
)\2 + 0X2) (Ph)? + A3 (a))? oo (%) + A3(o

Fermlons
I massless

links known from AdS/CFT:
Sezgin, Sundell, hep-th/0305040
Maldacena, Zhiboedov, 1204.3882

and Chern-Simons-Matter:
Aharohny, Giombi, Gur-Ari, Maldacena, Yacoby, 1211.4843

Seiberg, Senthil, Wang, Witten, 1606.01989
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Summary

e Fermionic RG allows exact solutions for effective potential at large N

e Explicit breaking of chiral symmetry opens up line of 6F fixed points

e Some theories exactly massless despite explicitly broken symmetry

e Evidence for duality with O(N) models, including fermionic BMB phenomenon

e Counterpart fixed points in Yukawa models with exactly marginal cubic term



