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Electron correlations in charge transfer complexes consisting of organic donor/acceptor molecules with their counter ions play
an important role for realizing various kinds of ground states. Among numerous compounds, those classified as the dimer-Mott
system such as k-type and ’-type 2:1 complexes give a conducting/superconducting phase and a Mott insulating phase due to the
difference of U/W ratio. In the conducting region, unconventional superconductors with 7.~ 10 K class appear at low temperatures.
In order to cultivate new features and to verify the mechanism of them, we constructed several calorimetry systems for measuring
heat capacity by small amount of samples with varying temperatures, magnetic fields and external pressures. The systematic heat
capacity measurements of the superconductive phase revealed that the pairing symmetry is anisotropic d-wave accompanied by
line-node gap structures. The angle resolved heat capacity measurements with in-plane magnetic fields detected a clear four-fold
modulation of the electronic heat capacity coefficient. The importance of the antiferromagnetic spin fluctuations for pair formation is
strongly suggested. In the dimer-Mott triangle lattice compounds, a spin liquid-like feature was observed from the analyses of low
temperature heat capacity data under magnetic fields. The advantages of the heat capacity measurements to clarify the phase relations
and to detect low energy excitations from the ground states are emphasized.
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Fig.1 (a) Schematic drawings of the relaxation calorimetry
cell.”™ (b) A photo picture of the cell which has a support for
fixing the cell just parallel to the magnetic field. ” (¢) A typical
relaxation curve for measuring heat capacity.
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Fig.2 (a) A photo picture of TCG3880 ' on which a piece
of single crystal is mounted. (b) A photo picture of the sensor
part. (¢) Heat -capacities measured by ac method of
k-(BEDT-TTF),Cu[N(CN),|Br up to 7 T applied parallel to the
conducting layer.
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Fig.3 Low temperature heat capacities of f-phase and y-phase
of p-NPNN with magnetic fields. >"
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Fig.4 Schematic drawings to explain electron correlation
effects induced by on-site Coulomb (U) and inter-site Coulomb
(V) repulsions in molecular compounds.
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Fig.5 Typical molecular

arrangements of the
donor/acceptor molecules in the two dimensional layers of
charge transfer complexes. The upper three types are categorized
as non-dimeric structures, while the lower three types are
dimeric structures.
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Fig.9 (a) Comparison of the peak shapes of the electronic heat
capacity divided by temperature for various organic
superconductors with k-type structure. The horizontal axis is
scaled by 7. of each compound. ET is abbreviation of
BEDT-TTF. (b) A plot of the ratio of the residual heat capacity
coefficient 7 against the normal state electronic heat capacity
coefficient y of various compounds with k-type structure. (Refs.
2,40,41)
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Fig.10 (a) A schematic view of the relation between the node
direction of the d,2,2 type paring and in-plane magnetic fields.
(b) The shift of energy spectrum due to the Doppler effect.
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counter ions. The arrows show electron spins on dimer units.
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