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Any more fundamental and microscopic representation?



Microscopic representation of itinerancy
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Itinerancy = (pole of G)

Itinerancy = (Existence of Fermi surface)
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= (Band crosses Ef)

= (w—g,—ReX=0 has a solution at w=E; & QP exists)

= 'k s.t. G(k, £)2=0)

= (G has a pole at w=E;)
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Locality = (pole of %)
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Locality = (pole of %)

Mott insulator G=0o -
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Can G=e<o gand 2=2< coexist? If so, what happens?



High-T. cuprates

Temperature

200K
Pseudogap :
Normal metal (Anomaloicieamn Mott insulator

100K
Itinerancy d-wave Locality
G=eo superconductivity I=co
<

Hole concentration 25% 15% 5% 0%

| J
G=c° and Z=c°° coexist??




Cluster Dynamical Mean-Field Theory (CDMFT)

[Hettler et al., PRB’98; Kotliar et al., PRL'01]

2D Hubbard model Effective cluster model

(Standard model for cuprates)

A few interacting sites (cluster)
+

H = Z ij lo-CJO' + UZ nitn;y Dynamical mean field

ijo

Map

Full short-range correlations
- Unbiased & nonpertabative!



Mott transition at half filling
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Evolution of pole structure across the Mott transition
S.S, Y. Motome and M. Imada, PRL 102, 056404 (2009)
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Visualization of Band (G=e<) structure of
G=c< and 2=<o in SCES. weakly interacting system.



Structure of G=e< and 2=c< in pseudogap state
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Structure of G=e< and 2=c< in pseudogap state

G=co & X=co coexist at low w !
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(pocket appears without symmetry breaking)
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Interference between poles of G and 2

Stanescu & Kotliar, PRB 74, 125110 (2006);
S.S., Y. Motome, and M. Imada, Physica B 404, 3183 (2009).
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Fermi arc due to the interference of G=co and X=co



Unified understanding of spectral anomalies
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