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(Spin liquid) frustration

t’ /t

- Introduction: κ-(ET)2X ~ anisotropic triangular lattice

Outline

- Mott transition in 2D

- AF order  vs Spin liquid in Mott insulators

- Transition from  Spin liquid to Fermi liquid (SC)
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ET dimers form
anisotropic trianglar lattice

Insulating
anion layer

conducting 
ET layer

ET+0.5

X-1

t’ /t : 0.5 ~ 1.0  for various X

κ-(ET)2X

Introduction
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Resistivity of (ET)2X
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Phase diagram of (ET)2X
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κκ, , ββ-(ET)2Xχspin
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Phase diagram of (ET)2X

U/W (or UD(EF) by C. Hotta)
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Criticality

Spontaneous 
magnetization TTC
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NMR, ac-χ
Lefebvre et al.

Ultrasonic
Fournier et al.

Resistivity
Ito et al.
Limelette et al.
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Experimental

Conductivity measurements under pressure sweep at low T.

U/W
pressure

Analogous to

Transport criti cality of f irst-order Mott transition
in κ-(ET)2Cu[N(CN)2]Cl by He pressure

Resistance jump 
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~(P-Pc)-0.55±0.1

~(T-Tc)-0.9±0.1
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PRB 69(2004)064511

Conclusion on Mott criticali ty

() *+,-./01231 4156784806 984: 5 ;1848;5< 362=0864
>? @ABCDE FGH HDEIBJDFK

- Conductivity shows critical behavior 
- Unusual critical exponents 
- They satisfy the scaling relation

MT in 2D belongs to a new universality class ?

- All data are on the two scaling functions 
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Field-induced Mott transition

T = 22.2 K

P = 23.7 MPa

Spins on triangular lattice in Mott insulator

0.687.2SCCu[N(CN)2]Br
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PRL 75, 1174 (1995).

Square Latt ice
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1H-NMR spectra
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FFT of Solid echo signalFrequency (MHz) Frequency (MHz)

t’ / t = 0.75t’ / t = 1.06
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Spin lattice relaxation rate

power law decay 
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Conclusion on triangular-lattice Mott insulator

-No indication of long-range order 
down to 32 mK in spite of J = 250 K

- Magnetic field induces inhomogeneity 
(Spatially varying staggered, spiral, or spin glass ?)

cf. No magnetic moment detected by µSR at 0 Tesla (S. Ohiraet al.)

Spin liquid state in κκ- (ET)2Cu2(CN)3

-Spin liquid neighbors Fermi liquid
and possibly SC phase


