Phys529B: Topics of Quantum Theory

Lecture 9: interacting fermions and Non-Fermi liquid

instructor: Fel Zhou



 NFL phenomenology
1) Z vanishes at Fermi surfaces and no quasi-particles.

e 2)Z is finite across Fermi surface but Z on two sides of the Fermi surface

cancels. l.e. Z(k, w > 0) is continuous across a Fermi surface near
k=k_F. For given momentum and orbital, quasi-particle and hole co-exist.
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Other Non-Fermi liquid models inspired by
1) Stripe physics and Nematic Liquid Model

E. Fradkin and S. A. Kivelson, Phys. Rev. B 59, 8065 (1999); S. A.
Kivelson, E. Fradkin, and V. J. Emery, Nature 393, 550 (1998); V.
Oganesyan. S. Kivelson, and E. Fradkin, Phys. Rev. B 64, 195109 (2001).

2) Metal near QPC or critical metals (See Sachdev et al.).

Fitzpatrick, Karchru, Kaplan, Raghu, PRB 89, 165114(2014).



 Mott Insulator - Phase separation-Strip phase - electronic Nematic liquid
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