
Discussion on 2d Organics with Triangular Lattice Structure

Dr. K. Kanoda, University of Tokyo (KITP Exotic Order Program 6/14/04) 1

Competing charge order, glass and liquid in organics

(DI-DCNQI)2Ag    (Quasi-1D)

Charge ordering  vs  melting

Charge ordering  vs charge glass

1/4 -fill ed band system

θθ-(ET)2X    (tr iangular latt ice)

KIPT, June 14-15, 2004

K. Kanoda
T. Itou

K. Ohno
S. Arakawa

K. Kodama
K. Miyagawa

H. Taniguchi Saitama U.

A. Kawamoto Hokkaido U.

K. Murata Osaka City U.

T. Matsumoto NIMS

K. Hiraki
T. Takahashi

M. Tamura Riken

Applied Physics, 
Univ. Tokyo

Gakushuin Univ.

Controlled by transfer integral

Controlled by lattice symmetry

a-axis

c-axis

����
I41/a

M band

DCNQI π band

4 t

ε

∆
k π/c−π/c

M =  Ag+

After
R. Kato

ππ charge orderM

MM

M

MM

M

MM

M

MM

a-axis

b-axis

1/4-filled

(DCNQI)2M 
��

M=Ag)



Discussion on 2d Organics with Triangular Lattice Structure

Dr. K. Kanoda, University of Tokyo (KITP Exotic Order Program 6/14/04) 2

(DCNQI )2M family

Var ious electronic phases

M

MM

M

MM

M

MM

M

MM

M

MM

M

MM

M

MM

M

MM

M

MM

M

MM

M

MM

M

MM

M

MM

M

MM

M

MM

M

MM

[[[

[la
rg

e
sm

al
l

large small

ππ charge order

4kF/2kF Peierls

ππ-d hybr idized
metal

d charge order
ππ Peierls

∆

R1, R2
=CH3

R1, R2 =I

M M

M
t

M band

DCNQI π band

4t

ε ε

∆

εF
∆

k π/c−π/c 1D ππ band

3D ππ-d band

M = Li+, Ag+

M = Cu+1+δ

1st orderN

N
C

N

C
N

R2

R1

M

MM

M

MM

M

MM

M

MM

t

t

-4000 -3000 -2000 -1000 0 1000 2000
Shift from Neutral Molecule (ppm)

13C NMR

288K

244K

152K

64 K

216K

103K

199K

180K

28 K

NMR evidence of charge ordering
---splitting of NMR spectrum---

1H NMR

-250 -150 -50 50 150 250
shift from 340.49 MHz (kHz)

283 K

142   K

162.5 K

182   K

202   K

221.5 K

240.5 K

25.4 K

40.5 K

60.8 K

81.2 K

101.5 K

122   K

N

N
C

N

C
N

I

I

H

H

340 MHz (8T)86 MHz (8T)



Discussion on 2d Organics with Triangular Lattice Structure

Dr. K. Kanoda, University of Tokyo (KITP Exotic Order Program 6/14/04) 3

Melting of charge ordering by pressure
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Charge-ordered str ipes in slowly cooled θθ-(ET)2RbZn(SCN)4
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NMR broadening  in rapidly cooled θθ-(ET)2RbZn(SCN)4
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Charge Glass
Charge Order 
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Lattice Distortion
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Chargeon tr iangular latt ice
in θθ-(ET)2MZn(SCN)4

Order glass
Charge-lattice coupling
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