B SEOMENS

HBIEA 0-(ET),RbZn(SCN), ICB I M 7 T AR T 5 A

TeRethiy] ', )1

VHRGURERABE TR 2R WIBR oA, 2 B AR AR A > 2 —

Charge-cluster glass in an organic conductor, §-(ET),RbZn(SCN),

Takuro SATO', Fumitaka KAGAWA?

'Department of Applied Physics, University of Tokyo, ’RIKEN Center for Emergent Matter Science (CEMS)

Abstract
BRUEPL/ A WE, XEREEHELEEE VT,

=& AT B8 2 JOTEBIEEE 0-(ET),RbZn(SCN), IZHBW\ T

SNA N CTERMOBMENA T AMNCHRET 2 2 EZHEMIC LTz, AT ABHRREKICB W TERSN TS, S DM
H, BN —EOFEE, PIEERFO 7 I A ZDOME LV I BERICES T 2FHNETFRICB N TREIIIE N/ L 2%

F, A7 ZMeD R

1. [FC&HIC

BAIENIR T IR L—2a VAT H5AEVRIE, L
FURMKRIC BT RSP 2 RE T, BT A
EUMR 111K ENB K 5%, BRIEhaTF/IamicEt
%Lk%%,%L<d,x€yﬁﬁxmﬁ%6y74x
[34] LWV oz, BFEERIZVEE A VDAL AA it
MNCHAS UTzIRBEZR & %, TOX D BRBMZNT S A ML
—arvh, U JF—RERT ORI LT
BERANERT 2725 50 ? T OREIDAZOHF N &
5K TH B, 2T TU T —RIOBERMBF L, [
OB rich ¥ b + Fiaf poor Y1 b A, rich-rich (F7z
I poor-poor) VA FEILARIIEED BRIV E WS HilRY

DTF, BT HEEICEYIT2HERO ExiET, TORRICH
275 A R L—y 3 UMV IES, AEY TS A b

L—y g vy OEHT (Fig la), BEAMNEEOBMHBEY]
ISR =V DT ZIOVF—ITIZIFFHE L, f5RE U CEEHE
BRI S N CTIFA R E IRENEBIT 20 L
Nz, TOXSHERMAHEDT I AL — g ik
K9 % IEEHGE FIREORRZHIF L, AL THAL I,
AT 2E T 58 2 XouE BRRER 0-(ET),RbZn(SCN),
(LLF, 0-RbZn B9 %) IC&EHLZ[5], TTTETIE
bis(ethylenedithio)tetrathiafulvalene 73 72X 9, T OYEIE
MfRIAD T =4 V8 L ARG 2 F5D BT 70 FE R EICHHE
JE LRGSR & > TWW3 [6], ET 5 FHED 5 52 zEN
Y RIEFL /4 T (BT 34 78 THH, /7—narK
FIC K> TEM (EFL) DEWICET &> TRELRE, &
Ttk F 2R T DA LENZET 5 [7le —/ T, Fig. 1b
WIRT &I, BEBERINICBWT ET 7 FRE=EAKTFZIE
LU TWE7, ERBEINCEEL TEMPNT S AR L—
vavMEBKEDLHARENSG 8], TOT b, Bl
HEHNC T T AN L— b LIt LI B 2 B FBS 2

PF NEWS Vol. 31 No. 4 FEB, 2014

T e BT R DRI S N B,

W7t 9 % £, 0-RbZn BRREFDOETIVMHEEEA B2
Do

(@) (b)

) Qy
rich >
poor i i
¢ ? e

{1~ e-o [
T

Spin frustration Charge frustration

e
&

LA

A

NYAVAVAY.

(c) +0 g QEI
10 +0 85‘ (& (&%
_ 107 ¢ >0 |®
§ F ol O
% 10? 3 <1 Kimin ‘,a P P

E !
% >5Kmin | 1‘0.5Q o AN o
R S T %o
0l °§Oiﬁ
100 150 200 250 300 I
Temperature (K) a 0 &
Figure 1

Charge frustration and crystal structure of 6-(ET),RbZn(SCN),. (a) An
illustration of the analogy between spin frustration and charge frustration.
(b) The structure of the ET layer. (c¢) The temperature dependence of
the resistivity during cooling for different temperature-sweeping rates.
The insets indicate the crystal structures of the high-temperature phase
(lower inset) and the low-temperature phase (upper inset). In the upper
inset, the charge-ordering pattern is also shown. To emphasize the two-
fold structural modulation of the ¢ axis, the upper inset is depicted in
an exaggerated manner. In each panel, the unit cell is indicated by a red
rectangle.
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Figure 2

Resistance fluctuations in the charge-liquid phase. (a) A typical resistance power spectrum density S, normalized by the resistance squared R. S,/
R’ is found to be independent of an applied current as long as the current is low enough, indicating that the detected fluctuations reflect the nature of
the equilibrium state. (b) Power spectra densities for various temperatures with f “xS,/R* representations. The solid curves are fits to the distributed
Lorentzian model (see Supplementary Information in ref. [5]). (c) A comparison of the S;/R’ characterizations using different schemes. The notations f,
and f;, represent the high- and low-frequency cutoffs, respectively, in the distributed Lorentzian model. (d) Temperature profiles of the fitting parameters
[, and f;,. (e) Slowing of the centre frequency and (f) concomitant growth of the dynamic heterogeneity (f). The shaded area in (f) is intended as a guide

for the eyes.
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Figure 3

Spatial correlation of the charge clusters investigated using X-rays.
(a) Oscillation photograph of the a*-c* plane at 225 K. Diffuse rods
characterized by ¢, ~ (£1/3, k, £1/4) are observed near the Bragg
reflections (some are indicated by red ellipsoids in the image). (b) Line
profile of g ~ (11/3, k, 1/4) along the —2a*+c* direction. The slight
asymmetry in the line shape is due to the background asymmetry, which
is temperature independent and irrelevant to the temperature-dependent
diffuse scattering. (c,d) Temperature dependence of the charge-cluster
correlation length & during slow cooling (c) and during heating after
rapid cooling to 120 K (d). The value of & is estimated along the
—2a*+c* direction on the (11/3, k, 1/4) diffuse rod. The broken lines
in (c,d) are drawn as guides for the eyes. The error bars represent the
numerical ambiguity of the fitting.
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