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Solving metallic quantum criticality in a casino

1. Monte Carlo Studies of Quantum Critical Metals
Authors: E. Berg, S. Lederer, Y. Schattner, and S. Trebst

Rich analytic literature, Annual Reviews of Condensed Matter Physics, arXiv:1804.01988 (2018)

sum particular series of diagrams 2. Superconductivity mediated by quantum critical antiferromagnetic
fluctuations: The rise and fall of hot spots

Obtain exact forms of fermionic Authors: X. Wang, Y. Schattner, E. Berg, and R. M. Fernandes

and bosonic propagators in NFL Physical Review B 95, 174520 (2017)

3. Itinerant Quantum Critical Point with Fermion Pockets and Hot Spots
Alternative numerical approaches QMC Authors: Z-H Liu, G Pan, XY, Xu, K. Sun, and Y Meng
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Lattice models, large sizes and low T
Recommended with a Commentary by Andrey V Chubukov,

Numerics and Analytics converge University of Minnesota

One of the most extensively studied items in modern physics of correlated metals is
whether a Fermi-liquid (FL) behavior can be destroyed in dimensions D > 1.| Two main roots
to non-FL physics have been proposed. One is to increase interactions and bring the system
close to a transition to a Mott insulator. Another is to keep interactions relatively weak, but
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Non-Fermi Liquid at (2+1)D Ferromagnetic Quantum Critical Point
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Identification of non-Fermi liquid fermionic self-energy from quantum Monte Carlo data
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Identification of non-Fermi liquid fermionic self-energy from quantum Monte Carlo data
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Dynamical exponent of a quantum critical itinerant ferromagnet: A Monte Carlo study
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Pseudogap and superconductivity emerging from quantum magnetic fluctuations: a Monte Carlo study
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Itinerant quantum critical point with fermion pockets and hotspots
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FM / AFM quantum critical scaling with QMC
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Yukawa-SYK model and self-tuned quantum criticality
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Yukawa-SYK model and self-tuned quantum criticality
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Yukawa-SYK model and self-tuned quantum criticality
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Yukawa-SYK model and self-tuned quantum criticality
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Phase diagram of the spin-% Yukawa-Sachdev-Ye-Kitaev model:
Non-Fermi liquid, insulator, and superconductor
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Phase diagram of the spin-% Yukawa-Sachdev-Ye-Kitaev model:
Non-Fermi liquid, insulator, and superconductor
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An integral algorithm of exponential observables for interacting fermions in quantum
Monte Carlo simulation
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Spontaneous symmetry breaking phases: smooth boundary
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(2+1)d O(3) quantum critical points: smooth & corner
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Deconfined quantum critical points: Smooth boundary
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Evolution of entanglement entropy at SU(/N) deconfined quantum critical points
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Deconfined quantum criticality lost
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Evolution of entanglement entropy at SU(/N) deconfined quantum critical points
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Phases of (2+1)D SO(5) non-linear sigma model with a topological term on a sphere:
multicritical point and disorder phase
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Phases of (241)D SO(5) non-linear sigma model with a topological term on a sphere:
multicritical point and disorder phase
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Phases of (241)D SO(5) non-linear sigma model with a topological term on a sphere:
multicritical point and disorder phase

Bin-Bin Chen,! Xu Zhang,! Yuxuan Wang,?" * Kai Sun,? f and Zi Yang Meng!

§ PRL 132, 246503 (2024)

4 i ' ' _ _ _ _ . _
(a) Uy=1, uy = uy = ug, s = uy = us = uy
3t | | s |
_ i _ i
(0;) = JdeT(Q)F w(Q) = Z cile,
il m=-—s
" Mg = —— (07 + OD)) m = ((05 + 05 + 03))
ot
Ferromagnet (FM) A= 063 (ue, v, A) = (3.3, 049, 0.63)
] -
0.5 : . .
SO(3) non-WF FP -10 o 0 10
VN (uy — ue)/ue
50(5) _ _ :
§ 0.25 disorder 0 A = 0.64 | 0 ‘(u.(_., V’.A) = (0.43, 9.55, 0'.64)
U/UO q
VBS SO(2) non-WF FP . 2 N
° Uk = 0.5 N /\r 6| ::fzi)o
0 0.25 0.5 B N =11
UK S N =12
4l N =13
e )
2 i " :
10 5 0 5 10

VN H (uny — u.)/u,



/ Smooth boundary, no log Corner, log
SA(Z) —al — s ln(—) —y + 0(1/1) 900 PO — 9O
€ (& < O o (= ) O Q-
N A i
O 9 ) C O
A
D D 9 o A A— O —v o-
d=1 CFT S ~ cIn(l) Heisenberg chain, Luttinger liquid ) DMRG
d=2 QCP S~al—scIn(l) —y Wilson-Fisher O(N), GNY ©  QMC
SSB S ~al—(sg+son(l) —y Antiferromagnet, Superfluid ) QMC
Topological order S~ al =7y, /2 top ord, Kitaev QSL 2 QMC

Fermi surface | S~In()+al—-- free fermion, interaction ? E




