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- New technique to deal with electronic
Interactions

- Common aspects to strongly correlated
materials and mesoscopic devices

- How Is metallic coherence restored?
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Mott physicsin 2d organics
k-(BEDT),Cu[N(CN)]CI

S. Lefebvreet al,, PRL 85 5420 (2000)
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Correlationsin mesoscopic
devices
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Cf. review by Kouwenhoven and Glazman
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Ity models
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| mpurity solver

ldeally, one wants:
* non perturbative solution
* real frequency computation
« multiorbital
- fast and accurate...
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Slave Rotor representation
Generalized SUY) impurityoc = 1... N:
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Applications

« Anderson impurity model

« Mott transition
« DMFT
 Beyond DMFT

* Mesoscopic
» Single Electron Box
» Granular systems
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Anderson model
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Approximation scheme

Define X = ¢
Spherical limit:| X (7)|* = 1 in average

Green’s functions:
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Similarities with U-NCA:
* Integral Equations
» Overscreening aspect (NFL)

Differences with U-NCA:
* Pinning for all U (not exact value)
« Causality
« Limit U=0 exact
« Complexity of the sigma-model
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Kondo effect

Generation of an exponentially small Kondo scale

High-energy features
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DMFT for the Hubbard modédl

Effective Anderson model with self-consistency:

|

; A(iwy) + Ggiw,) ™! — €5

Galiwy)

Locality of the self-energy

Pinning= Brinkman-Rice picture of the MIT:

m/m* ~ Z — 0
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Mott transition in DMFT

First order transition - Multiorbital case
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Beyond DMFT

Hubbard model revisited:

o 0.0; + ih;)?
S = /dTZf;;(@T—f—EO—hi)fia‘f—Z( i )
0 10

2U
N Z tijf i];fjaewi_wj

1jo

1

Bond mean-fieldQ =< f| f,, > andQ =< XiX >

analogous t@) (7 — 7') =< X (1) X*(7') >

Karlsruhe, Janv. 2003 — p.15/24



®
kﬁ
‘=
&
&
2
|
|
.
&
S
|
M
-
_|_
—~
|
&
™
I

2
Gx(ivy, k)b = % + A — Qe;
GX(T — T = O) = 1
Metallic phase:
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M ott transition

Collapse of q.p. peak (vs. pinning)

Collective modes (vs. preformed gap)
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Tunnel junction
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M odel
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Usually, phase-only treatment, valid for:
» weak tunneling or many channels
 Incoherent regime

Cf. review Schon and Zaikin
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Coulomb blockade

W = bandwidth of the metallic grain
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Outlook

Description of Coulomb blockade and Kondo effect
on an equal footing

Useful for coherent tunneling [failure of phase-only
approaches:

 Discrete spectrum

« Metal-insulator transition in extended granular
system

Work in progress (Florens, Georges, Guinea, San Jos:
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Conclusion

* New representation to deal with the
electron-electron interactions

« General method to attack the strong correlation
problem

« Non local interactions

« Application to mesoscopic devices and granular
systems
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Unrelated wor k

» Transport calculations for 2d organics
» Theory for spectroscopy at surfaces in TaSe
e Coulomb interaction in metals (Extended DMFT)
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