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1. Extended Hubbard model on asinglechain (TMTTF)

2. Extended Hubbard model on a double chain (spin-gap liquid)

3. Extended Hubbard (t-J) model on the anisotropic triangular lattice
(super conducting correlations)

4. Futuredirections

Melting of CO dueto chargefrustration,
leading to anomalous metallic states.
DMRG method




Extended Hubbard model on a single chain

Melting of CO dueto chargefrustration
Precise determination of the ground-state phase diagram and K
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Ground-state phase diagram and K|

U/t=10, V,/t=4, (Inset: U/t=co , V,/t=20) Contour plot of Kp U/t=10
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TLL always with K,>0.25.
Charge gap opens and CDW occurs at K =0.25.

Experiment:
TMTSF: K = 0.23 (Schwartz et al.: PRB 38, 1261 (1998))
TTF-TCNQ: K =0.17 (Sing et al.: PRB 68, 125111 (2003))

U-independent. Filling dependence?



Double-chain Hubbard model
S. Nishimoto and Y.O.: PRB 68 (2003) 235114.

{_J—  CuO double chains of
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Ground-state phase diagram

Presence of spm gap liquid phase

Spln correlatlon
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S. Nishimoto and Y.O.: PRB 68 (2003) 235114

Spin correlation
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Anisotropic triangular lattices

|sDMRG applicableto 2D models?

Mapping to the 1D system with
long-range interactions
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We can usethe standard DM RG method in 1D.



FL EX approximation for

thet-t'-U Hubbard modd at half filling

H. Kondoand T. Moriya: JPS] 73 (2004) 812

| I T T | T T
(al ik -
0.015 |- ; - e ] | _
P SR &
o " P o, e S o ¢ * s A r ;
TA o010 - e P 4 L B . _
; v r = R LI &
» - e & - -l 'Y ‘.. d
; Xy
0.005 | m =120 Sl 1L i
i m =i R0 #* =115 A& M= 8.
® (=085 ® rlr=1.10 e Li=10.
e =090 & (=110 =12 i
0.000 L L ' i | B Uil i i
W 12 & L) 10 12 g 0.9 1.0 1.1 1.2
(M Ui s

(t'/t <1)

(t'/t>1)

—> Symmetry of order parameterschanges

from¢ /t<ltot'/t>1; d_

It

v

=27 &



SC order parameters

Anisotropic triangular-lattice

t-J model at n = 0.83. — L =ur=t
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Futuredirections

@)

Extended Hubbard model at %4 filing
on the anisotropic triangular lattices
by DMRG method

0-type (BEDT-TTF),X
a-type, etc.

CO méelting
Charge fluctuations
M echanism of superconductivity

C. Hotta: JPSJ: 72 (2003) 840.
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