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We have performed heat capacity measurements and thermoelectric power
measurements for two solid solution systems in order to clarify the charge order transition behavior
and the excitation structure in molecular dimer Mott insulating system, which have phase boundary

between quantum spin liquid phase and charge ordered phase. The both results of the heat capacity
measurements and the thermoelectric power measurements indicate a higher order transition character
in charge ordering of present systems. It is also suggested the non-magnetic transition and forming
of charge ordering can be occurred independently. We found a new low-energy excitation structure
distinguished from gap-less excitation in spin liquid state. A possibility of short range charge
ordering was also suggested.



K B (BEDT-TTF)2X  X[Pd(dmit)z]>
1

Mott
4

Kk-(BEDT-TTF):B(CN),

10 K

[1]

EtoM exSh[Pd(dmit)] 2
4

Spin-Singlet
[1,2] x-D3(Cat-EDT-TTF)2
[3] Mott
2
Mott
[4.5] 3

EtMesSb[Pd(dmit)z]. «-(BEDT-TTF)2Cux(CN)s «k-Ha(Cat-EDT-TTF)2

Kk-(BEDT-TTF)2Cuz(CN)s

RvVB Spinon Fermi Surface

TTF):Cu(CN)s  EtMesSb[Pd(dmit)2]2

Dipole-Glass

Mott

M (dmit).

x(EtM e3Sh)x[ Pd(dmit)2]

EtMe;Sb[Pd.,Pty(dmit);] 2

XY [Pd(dmit)2]2
X [PdPt(dmit)2]2

Pt(dmit),

EtM esP[Pd(dmit)2]2
VaenceBond Crystal VBC

Mott

X [Pd(dmit)2]2

[6]

P.W.Anderson

k-(BEDT-
Dipole-Liquid

X [Pd(dmit)2]2

(Et2MexSh);-



Mott

X [M (dmit)2].

(EtM e5Sb).(Et2Me:Sb) 1. Pd(dmit)2]. EtM esSo[Pdy., Pt (dmit).]

(Et;M €251 EtM e3Sh) [ Pd(dmit)2]

EtM e3Sb[Pt(dmit)2]»

EtM esSb[Pd:.yPty(dmit)2] 2

(Et2M e2Sh) 1 «(EtM e3Sh)«[ Pd(dmit)2] 2
EtoM exSb[Pd(dmit),] 2
70 K
(EtMe3Sh)o.12(EtzM €:Sh)o e[ Pd(dmit)] » S0K
30 K
(EtM e33b)o.12(EtzM €23b)0.gs[ Pd(dmit)2] 2
Et.Me;Sh[Pd(dmit)2]» 70K
EtoM e;Sh[Pd(dmit),] 2



EtM esSh[ Pt(dmit),] -
kink
50 K
(EtM e3Sb)o.12(Et2M e2Sb)o.ge[ Pd(dmit)2] 2
2

(EtM e3Sb)0.12(Et2M e2Sb)o.ge[ Pd(dmit) 2] 2

(EtM e3Sh)o.12(Et2M €2Sb)o.ss[ Pd(dmit)2] 2

Y T-linear

4T Y
EtoMeSh[Pd(dmit)2]-

(EtM e3Sb)o.19(Et2M e2Sb)o.ge[ Pd(dmit)2] 2

EtM esSh[ Pdo.oPto.1(dmit)2] 2

EtM esSh[Pd(dmit)2] 2 Y
(EtM e3Sb)0.19(Et2M e2Sb)o.ge[ Pd(dmit)2] 2
Y
v  EtMesSb[Pd(dmit)s].
EtM esSb[Pdg sPto s(dmit)] 2
Schottky
X[M(dmit)z]2 M (dmit).

EtMesSh[Pd1.yPty(dmit)2] 2



2 X[M (dmit)2]2

EtoM e;Sb[Pd(dmit)2] >

EtMe3Sb[Pt(dmit)2]»

Mott

[1] K. Kanodaand R. Kato. Annu. Rev. Condens. Matter Phys., 2,166 (2011)
[2] Y.Yoshidaet a., Nature Physics 11, 679-683 (2015)

[3] T. Isono et a., Nature Commun. 4, 1344(2013)

[4] S. Yamashita, et a., Nat. Phys.4, 459-462(2008).

[5] S. Yamashitaet d., Nat. Commun., 2, 275/1-275/6 (2011)

[6] M. A. Jawad et al., Phys. Rev. B 82, 125119(2010)



8 8 1 1

Tetsuya Nomoto, Shusaku Imajo, Satoshi Yamashita,Hiroki Akutsu, Yasuhiro Nakazawa, Alexander 1. 135

Krivchikov

Construction of a thermal conductivity measurement system for small single crystals of organic 2019

conductors

Journal of Thermal Analysis and Calorimetry 2831-2836
DOl

10.1007/s10973-018-7799-1

Satoshi Yamashita, Yasuhiro Nakazawa, Akira Ueda, Hatsumi Mori 95

Thermodynamics of the quantum spin liquid state of the single-component dimer Mott system k- 2017

H3(Cat EDT TTF)2.

Physical Review B 184425/1-5
DOl

10.1103/PhysRevB.95.184425

Yuki Matsumura, Shusaku Imajo, Satoshi Yamashita, Hiroki Akutsu and Yasuhiro Nakazawa 32

Thermodynamic Investigation by Heat Capacity Measurements of k-type Dimer-Mott Organic 2018

Compounds with Chemical Pressure Tuning

International Journal of Modern Physics B 1840024 1-7
DOl

10.1142/50217979218400246

Tetsuya Nomoto, Satoshi Yamashita, Hiroki Akutsu, Yasuhiro Nakazawa, Alexander Krivchikov 88

Phonon Glass Induced by Electron Correlation 2019

Jouronal of Physical Society of Japan 073601/1-4

DOl
10.7566/JPSJ.88.073601




10 3 3

Satoshi Yamashita

Systematic Heat Capacity Measurements for Quantum Spin Liquid Phase in Dimer Mott system

The 6th Joint Meeting of the 73rd Calorimetry Conference and the 25th International Conference on Chemical Thermodynamics
(CALCON-ICCT 2018)

2018

Satoshi Yamashita

Thermodynamic Study on Charge-Ordering in Organic Dimer Mott Systems

International Symposium of Structural Thermodynamics for Young Thermodynamisists

2018

® -(BEDT-TTF)2RbZn(SCN)4

74

2019

Dimer-Mott

53

2017




EtMe3Sb[Pd1-xPtx(dmit)2]2

2017
2017

98
2018
2017

X[M(dmit)2]2(M=Pd,Pt)

72

2017




55

2019

Satoshi Yamashita

Thermodynamic Investigation on the Excitation Structure of the Organic Quantum Spin Liquid State

The Seventh International Symposium on the New Frontiers of Thermal Studies of Material

2019

X[Pd(dmit)2]2
http://www.chem.sci.osaka-u.ac.jp/lab/micro/report/rcst/2018/index.html_ja

http://www.chem.sci.osaka-u.ac.jp/lab/micro/report/rcst/2018/index.html_ja
K -H3(Cat-EDT-TTF)2
http://www.chem.sci.osaka-u.ac.jp/lab/micro/report/rcst/2017/index.html_ja




