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Developments of the Heat Capacity Measurements Using Small Single
Crystal and Developments of the Novel Physical Properties
on Molecular Based Compounds
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Recent molecular based compounds demonstrate various kinds of physical properties based on peculiar crystal,
molecular and electronic structures. Sometimes these systems require specific measurements due to quite small sample
amount, special treatment at extreme conditions or other difficulty. In our studies, we have developed novel heat capacity
measurement systems and established novel technique to investigate dielectric and electrostrictive characters. In the
thermodynamic studies on the spin liquid states of organic dimer-Mott insulating systems, we have found the close
relation between the spin entropy represented by T-linear coefficient Y and the magnetic interaction in molecular based
quantum spin liquid systems. In the study of novel type system of Non-Coulombic-lonic Solid, we have found the
remarkable value of the dielectric constant and high ion conductivity.
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Fig.1 Schematic illustrations of the calorimeters. a) The
calorimeter composed of RuOx chip type thermometer (KOA)
and Strain gauge heater (Tokyo-sokki), b) The calorimter
composed of two RuOx chips.
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Fig.2 a) A schematic illustration of frustration problem on anti-
ferromatnetic triangular system. b) A schematic illustration of
Heisenberg type ordered state on anti-ferromatnetic triangular
system.
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Fig.3 CpT' vs T? plot for spin liquid compounds of
EtMe3Sb[Pd(dmit)]2 and k-(BEDT-TTF)2Cuz(CN)s.
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k-(BEDT-TTF),Cu,(CN),

(©
«-H,(Cat-EDT-TTF),

EtMe; Sb[Pd(dmit),],

1.06 0.92 148

Fig.4 Schematic illustrations of electronic structure of spin
liquid systems of K-(BEDT-TTF)2Cu2(CN)3 (a),
EtMe3Sb[Pd(dmit)2]2  (b) and x-H3(Cat-EDT-TTF)2 (¢). The
values of £’/ t indicate the ratio of the transfer integrals (z and ¢’).
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Fig.5 CpT! vs T? plot for k-H3(Cat-EDT-TTF)2 and x-D3(Cat-
EDT-TTF)..
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Fig.6 The relation between y and o for spin liquids compounds
K-(BEDT-TTF)2Cu2(CN)3, EtMesSb[Pd(dmit)2]2 and x-H3(Cat-
EDT-TTF)
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(a)
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Ion Fluid Type

N

o N~

Non-Coulombic-Ionic Solids

Fig.7 Schematic illustration for Non-Coulombic-Ionic Solids
(NCIS). (a) Charge seraprated type NCIS (b) Ion Fluid Type NCIS.

W fir o BES NCIS 1243 #H & 71U % [CozAu4(dppe)2 - (D-
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Fig8 C, vs T plot for the charge separated type NCIS of
[Co2Aua(dppe)2(D-pen)s](Cl04)2- nH20.The crystal structure of
the charge separated type NCIS [Co2Aus(dppe)2(D-pen)s](ClO4)
2-nH20. Inset figure shows the crystal packing of the
compound(left up), the structure of Cation cluster and the
structure of anion cluster.
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Fig.9 (a) The temperature dependence of dielectric constant
€’/eo for the charge separated type NCIS of [Co2Aus(dppe)2(D-
pen)4]Cl2- nH20.(b) The table of the excitation energy obtained
by the dielectric character for the charge separated NCIS systems.

A 2 PREL NCIS (24358 &1 % [RhaZnsO(L-cys)i2] Yo *
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Fig.10 (a) The crystal structure of the ion fluid type NCIS
[Rh4Zn4O(L-cys)12]Ks * nH20. (b) The temperature dependences
of the ion conductivity for the ion fluid type NCISs of
[Rh4ZnsO(L-cys)12]Ke*nH20, [RhaZnsO(L-cys)i2]Nas*nH20,
and [RhsZnsO(L-cys)iz]Lis * nH2O. In the figure [1]
[RhaZnsO(L-cys)i2].
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