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Ĥ = −t
∑

〈ij〉σ

(

c
†
iσcjσ + h..) − µ

∑

iσ

niσ + U
∑

i

(

� c
†
iσ(ciσ): Fermion reation(destrution) operators

� t: Inter-site hopping parameter
� U : On-site Coulomb repulsion
� µ: Chemial potential
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� Anti-ferromagnetism is frustrated.
?

Superondutivity1 in Na CoO yH OMetal-insulator transition in (BEDT-TTF) X.
1 K. Takada e t . a l . Nature 4 2 2 , 53 (2003).
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� Anti-ferromagnetism is frustrated.
?

� Superondutivity1 in NaxCoO2·yH2O
� Metal-insulator transition in κ−(BEDT-TTF) X.

1 K. Takada e t . a l . Nature 4 2 2 , 53 (2003).
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Determinant Quantum MonteCarlo (DQMC)
� Partition Funtion

Z = Tr e−βĤ

→ det
[

1 + e−βh
]

� Self-energy
Σ(r, τ) = Σ(rg r i d , τ)

� Sign problem
Dynamial Mean Field Theory(DMFT)

� Self-energy
Σ(k,

� Ignores spatial�utuations
� No sign problem
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Loal Moment (DQMC)
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Spei� Heat Comparison: � vs △ lattie (6x6)
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Loal Moment
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� More robust moments with large U

� Vanishing moment peak in DMFT results
� Mott transition

� Low-T spei� heat behavior is less pronouned inlattie
� No low-T peak for small U
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� Density of States alulation
� Mott Transition
� Spin liquid state2

� DMFT → Dynamial Cluster Approximation (DCA)
� Larger systems
� Wide range in T

� Results away from half-�lling
2 S.-S. Lee, P. A. Lee, ond-mat/0502139.
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