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Quantum Oscillation Measurements of Heat Capacity
under High Magnetic Fields
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Measurements of quantum oscillation is recognized as a powerful experiment to investigate
the electronic states in metals because the microscopic information of the Fermi surfaces is
directly obtained. We have developed miniature heat capacity cells for the high sensitive detection
at low temperatures under high magnetic fields, and successfully observed the quantum oscillation
in the heat capacity for a small crystal of an organic superconductor.
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Fig.1 Schematic picture of a sample, heater and
thermometer coupled to a bath. The values Tin
and Ts denotes the relaxation time of the sample
assembly and the relaxation time from the
assembly to the bath, respectively.
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10mm

Fig.2 Schematic drawing of the heat capacity cell. H,
T denotes a heater and thermometer, respectively.
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Fig.3 Temperature dependence of the resistance of RuO;
chip. Inset: Semi-log plot of resistance vs. TV4,

R(B) / R(BOD 0)
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Fig.4 Magnetic field dependence of the normalized
resistance of RuO- chip at various temperatures.
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Fig.5 Energy level scheme of density of state for
conduction electrons for HO 0 and Hz 0.
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Fig.6 Heat capacity of the sample assembly without
sample.
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Fig.7 Heat capacity of an organic superconductor k-
(BEDT-TTF).Cu(NCS), at 0.26 K and 0.58 K
under the field parallel to the & axis.
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Fig.8 Fourier transform spectrum of the quantum
oscillation in the heat capacity shown in Fig.7.
One fundamental oscillation with FO620 T is
evident.
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Fig.9 Amplitude of the quantum oscillation in the heat
capacity as a function of temperature. The solid
line is the fitted result by Eq.(15). The effective
mass ratio U is obtained to be 3.2.
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Fig.10 Quantum oscillation in the magnetic torque for
K-(BEDT-TTF)2Cu(NCS),. The data are shifted
for clarity.
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