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To investigate electronic states under extreme conditions such as low temperatures, high magnetic fields, and high
pressures, are of special importance because electronic systems are strongly affected by external perturbations since they
have quantum mechanical degrees of freedom. Therefore, developments of high-resolution physical property
measurements in such extreme conditions are situated in the essential position for precise discussion of physical
properties. We have been engaged in developments and improvements of calorimetry technique and high-resolution
calorimeters to obtain precise thermodynamic information utilized for cultivated discussions of electronic states. In this
work, some relaxation calorimeters were designed for low-temperature heat capacity measurements with extremely small
amounts of samples with external magnetic fields whose directions against crystal axes are precisely controlled.
Employing these calorimeters, we have performed thermodynamic discussion on the low-temperature electronic and
magnetic states of organic conductors. Because they have a rich variety of electronic phases originating from the
molecular degrees of freedom, detection of phase transitions and low energy excitations by heat capacity can give
entropic information to clarify the mechanism of the phenomena. Our high-resolution calorimeters have succeeded to
provide some novel insights into the electronic states formed by m-electrons. We also introduce the process of the
developments of the calorimeters and show our recent results of heat capacity measurements of some organic salts.
Keywords: heat capacity, calorimetry technique, organic conductor.
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Fig.1 Schematic illustrations of (a) the set up of a relaxation
calorimeter and (b) the principle of the heat capacity measurement
by typical relaxation calorimetry.
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Fig.2 Temperature profile in the long relaxation method and the
dual slope method and the formula to determine heat capacity for
each technique.
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Fig.3 A schematic illustration of the top view of one of the
constructed calorimeters and a side view structure of the sample
stage part.
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including quasi-particle excitations of s-wave and d-wave gap
functions, respectively.
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Fig.7 (a) Azimuthal field angular dependence of heat capacity
of A-(BETS)2GaCls at 0.3 T and 1.6 K. (b) The fourfold
component of the electronic heat capacity obtained by subtracting
the constant and the twofold components from the total heat
capacity.
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Fig.8 Heat capacities of k-(BETS):FeBrs as a function of
temperature obtained in various magnetic field angles tilted from
the b-axis.
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