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2d Hubbard: Cluster gen. of DMFT
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T = 0 results
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Will comment on finite T results later
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C-DMFT
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Here: continuous time QMC
A(iwn) = iwn + p — Xc(iwn)
P. Werner, PRL 2006 _1
P. Werner, PRB 2007 [Z 1 ]
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What does the method tell us: example at

half-filling

I'NI\-‘I:RSI‘I']’: DE
@ B SHERBROOKE



LLocal moment and Mott transition

n = 1, unfrustrated square lattice ¢
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LLocal moment and Mott transition
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Momentum resolution with 4 sites

B. Kyung, S. Kancharla, D. Sénéchal, A.-M.S. Tremblay, M. Civelli, G. Kaotliar,
Phys. Rev. B 73, 165114 (2006).

i UNIVERSITE DE
%y, EJ SHERBROOKE



LLocal moment and Mott transition

n = 1, unfrustrated square lattice ¢
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Mott transition

n = 1, frustrated lattice /
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Normal state finite 7" phase diagram
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Link to Mott transition up to optimal doping

Doping dependence of critical point as a function of U
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Normal state U=6.2¢
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Superconductivity

(When AFM not permitted)

arXiv:1201.1283v1
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Order parameter as a function of doping, T fixed
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similar to (D((S) at I = 0: Capone&Kotliar
2006: Kancharla et al 2008; Civelli 2009, Balzer et al

2010, ete — T could only be surmized
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Order parameter as a function of doping, 7 fixed
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What makes T_ fall ?

The experimentally observed drop of T. at low doping
must come from mechanisms not included here:

1. quantum and classical
T fluctuations in the magnitude
and phase of the order
\ paran1eter
\ T* Emery&Kivelson, Nat 1995;
\ Emery&Kivelson, PRL 1995; Podolsky
\ et al, PRL 2007; Tesanovic, Nat Phys
\ 2008:; Ussishkin et al, PRL 2002

q \ 2. competing order
T \ Fradikin et al, Annual Rev Cond Mat
2010

3. disorder
C 0 Rullier-Albenque et al, EPL 2008;
Alloul et al, RMP 2009




Meaning of T A
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Avolded first-order transition leaves 1ts mark

density of states:
superconducting state VS normal state
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Bandwidth vs doping driven transition
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Cuprates

organics

Armitage, Fournier, Greene, RMP (2009)
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Normal state Mott transition, n = I

0.08F

0.06¢

0.04+

0.02¢

0.00

(Umrt,Tvrt)

Mott insulator

oyt
\\"

...........

1300
120084
S’

1100

0.2 =
=101 &
10.0




Normal state Mott transition
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Unified phase diagram

 Normal-state metal

close to Mott insulator
U To) IS unstable to SC at

e fill
;i any filling

 The SC phase is
continuously
connected across
dopings.
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Our contributions for the doped case

° Tcd ;é T
\ T* e T4 does notvanishasd—>0
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\ suppress 7.

normal state Is removed by

- _ SC fluctuations left
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