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((andand  beyondbeyond !) !)



QuestionQuestion

• 1 chain : Luttinger Liquid

• Coupled chain : Fermi liquid ????

 How to go from 1d to 3d
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• Low Energy (T,ω) : 2D,3D

• High Energy (T,ω): 1D

Dimensional crossover

How is it modified by
interactions ? T* ?



• Renormalization arguments
   (Bourbonnais, Brazovskii+Yakovenko, Schulz)

Strong reduction of crossover
temperature. But hopping still
relevant !



MottMott  insulatorsinsulators: confinement: confinement

Competition Mott insulator/Interchain hopping

• 1 chain : Mott insulator U >0

• 3d : Mott insulator U > Uc



• How to study ?

•Difficult (RG, RPA, etc.)



After D. Jérome



LaddersLadders

nn 2 2 oneone  dimensionaldimensional  chainschains

nn « Simple » « Simple » analyticalanalytical solution solution

nn NO NO deconfinementdeconfinement for  for fermionicfermionic
laddersladders :  : alwaysalways  insulatinginsulating

nn InterestingInteresting phases : Orbital phases : Orbital
antiferromagnetantiferromagnet



BosonicBosonic  LaddersLadders: : deconfinementdeconfinement

P. Donohue + TG PRB 63 180505(R) (2001)P. Donohue + TG PRB 63 180505(R) (2001)

Critical
properties of
the transition
?
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InfiniteInfinite  numbernumber  ofof  chainschains

S. Biermann, A. Georges, TG, A. Lichtenstein, cond-mat 0201542

• d = ∞ + 1 (chDMFT)

• Effective one dimensional theory





• Self consistent theory for Σ

• Feedback of t⊥ in Σ (a priori
important for deconfinement)

•Different from RPA
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• Difficult to solve the equations
analytically



IncommensurateIncommensurate case case
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CommensurateCommensurate case case
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Fermi SurfaceFermi Surface

Z



Hall Hall EffectEffect
A. Lopatin, A. Georges, TG PRB 62  (00)

If no momentum relaxation (no umklapp)
along the chains:

With umklapp : scaling expression for Hall

Plot of Rh vs ρxx/T
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ConclusionsConclusions

• Fascinating (and poorly understood yet)
crossover between 1D and higher dimensions

•  Relevant for experimental systems

•  Competition hopping/interactions : confinement

•  chDMFT Good method to tackle the
dimensional crossover


