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Europhys. Lett., 19 (8), pp. 699-704 (1992)

Semi-metal-Insulator Transition of the Hubbard Model
in the Honeycomb Lattice.

S. SORELLA(*) and E. TosaTTI(*) (**)

Abstract. - Using quantum Monte Carlo and finite-size scaling for the Hubbard model, we find
evidence of a zero-temperature ftransition between the nonmagnetic semi-metal and an
antiferromagnetic insulator in the 2D honeycomb lattice for a nontrivial value of U/t = 4.5 = 0.5.
The corresponding transition in Hartree-Fock mean field is at U/t = 2.23, which indicates the
importance of gquantum fluctuations. This represents the first example of Mott-Hubbard
transition in a 2D bipartite lattice. Similar transitions are predicted for special lattices in higher
dimensions, in particular for the 3D diamond lattice.
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- k-(ET),Cu,CN, Shimizu, et al., PRL (2003).
Kurosaki, et al., PRL (2005).
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Pinning the Order: The Nature of Quantum Criticality in the Hubbard Model
on Honeycomb Lattice

Fakher F. Assaad' and Igor F. Herbut*?
nstitut Jiir Theoretische Physik und Astrophysik, Universitat Wiirzburg, Am Hubland, D-97074 Wiirzburg, Germany
zDepfzr!men! of Physics, Simon Fraser University, Burnaby, British Columbia V5A 156, Canada
*Max-Planck-Institut fiir Physik Komplexer Svsteme, Nothnitzer Strasse 38, 01187 Dresden, Germany

(Recerved 1 May 2013; published 26 August 2013)

Moreover, Ref. [2] shows that extrapolating from signifi-
cantly larger system sizes would suggest almost complete
disappearance of the spin liquid from the phase diagram.
The latter conclusion 1s reinforced here, where we find

excellent data collapse and 1dentical finite-size scaling of
both the single-particle gap and staggered magnetization,
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Pinning the Order: The Nature of Quantum Criticality in the Hubbard Model

on Honeycomb Lattice

Fakher F. Assaad' and Igor F. Herbut*?

Unstitut Jiir Theoretische Physik und Astrophysik, Universitat Wiirzburg, Am Hubland, D-97074 Wiirzburg, Germany

2 " * * * * # * & —
Department of Physics, Simon Fraser University, Burnaby, British Columbia V5A 156, Canada
Max-Planck-Institut fiir Physik Komplexer Svsteme, Nothnitzer Strasse 38, 01187 Dresden, Germany

(Recerved 1 May 2013; published 26 August 2013)
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FIG. 5. Data collapse for the magnetization presented in Fig. 3.
The exponents are taken for the € expansion of Ref. |6]. (a) The
crossing point pins down the value of U,. (b) The data collapse,
using U/t = 3.78.
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Fermionic quantum criticality in honeycomb and m-flux Hubbard models

Francesco Parisen Toldin, Martin Hohenadler, and Fakher F. Assaad
Institut fiir Theoretische Physik und Astrophysik, Universitdt Wirzburg, Am Hubland, D-9707] Wilrzburg, Germany

Igor F. Herbut

Department of Physics, Simon Fraser University, Burnaby, British Columbia V54 156, Canada

arXiv: 1411.2502

Fermionic quantum critical point of spinless fermions
on a honeycomb lattice

- 1 - 1,2 : 1 .
!.eu Wapg , Phnl_uppe Carb_oz and Maﬂhugs Troyer arXiv: 1407.0029
Theoretische Physik, ETH Zurich, 8093 Zurich, Switzerland

Fermion-sign-free Ma jarana-quantum-Monte-Carlo studies of gquantum critical
phenomena of Dirac fermions in two dimensions

Zi-Xiang Li,' Yi-Fan Jiang,"? and Hong Yao!'*
! Institute for Advanced Study, Tsinghua University, Beijing, 100084, China arXiv: 1411.7383
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honeycomb n-flux
Meng et al., Nature (2010) Chang, Scalettar, PRL (2012)
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No broken symmetry non-magnetic insulator for 5.6 < U/t < 6.6
but a full gap for 3.4< U/t <4.3 (gapless)
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honeycomb mt-flux
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