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Some Aspects in Recent Development in ac-Calorimetry

Kenji Ema

(Received March 2,1993)

Some aspects in the recent development in ac calorimetric techniques have been reviewed. The

topics included are as follows. Heat capacity spectroscopy as an effective tool for the study of

dynamic process in a sample through entropy response. A microcalorimeter for a small quantity of
liquid sample with a high accuracy. Thermal diffusivity measurement of thin films and fine wires.
Heat capacity measurement of extremely thin free-standing liquid-crystal films. A complex calorimeter
with ac- and relaxation-mode operation using the same sample cell and the same apparatus settings.
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Fig.1 (a) Schematic view of an ac calorimater. A sample
with heat capacity C is coupled to a thermal bath
through a thermal resistance R. (b) An electrical
equivalent circuit of (a). The voltage across the
capacitor corresponds to the temperature difference
between the sample and the bath.
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Fig.2 (a) Peak relaxation frequency plotted against
1000K/T for heat capacity spectroscopy (&) and
dielectric dispersion data (O). (b) Normalized
inverse width plotted against 1000K/T for heat
capacity spectroscopy (A) and dielectric dispersion
data (O).
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Fig.3 Schematic view of the sample cell of the ac

microcalorimeter for a small amount of liquid
sample with a high accuracy!'?.

[H. Yao and 1. Hatta, Jpn. J. Phys. 27, L121
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Fig4 Temperature dependence of the heat capacity of
DPPC  (dipalmitoylphosphatidylcholine) vesicles
suspended in water around the main transition!?
measured with the ac microcalorimeter!?,

{1 Hatta, Pure & Appl. Chem. 64, 79 (1992) D
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Fig5 A cross-sectional view of a thermal diffusivity
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measuring system'?), The sample and the mask are
composed of an infinite and a half plane,
respectively. The ac thermal energy is supplied

uniformely on the upper

surface by light
irradiation.
[L. Hatta et al., Rev. Sci. Instrum. 56, 1643 (1985)

D Fig.1 ¥ E#]
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Fig.6 A schematical view of the rear face of the sample
and the mask in the thermal diffusivity measuring
system'®. In this method, the mask, and not the
sample, is moved to get the change of distance I
{I. Hatta, et al., Rev. Sci. Instrum. 56, 1643
(1985) D Fig.2 % #2#k]
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Fig.7 Calorimeter for free-standing film of liquid
crystals?D.
[R. Geer, et al., Rev. Sci. Instrum. 62, 415 (1991)
D Fig2 ¥ E#]
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Fig.8 Calculated values of input power (absorbed laser
irradiation) per area as a function of layer
thickness for liquid crystal 7SOBC2D.

[R. Geer, et al., Rev. Sci. Instrum. 62, 415 (1991)
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Fig.9 Heat capacity data for a five-layer film of liquid
crystal 460BC near the Sm A-Hex B transition?!),
The two peaks are due to the surface transition
and the interior transition.
[R. Geer, et al., Rev. Sci. Instrum. 62, 415 (1991)
D Fig.5(c) % B2 #%]
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Fig.10 Heat capacity of antiferroelectric liquid crystal
MHPOBC with the
calorimeter®™. (a) Data obtained in the ac mode.
Solid line shows a Landau-fit to the data, and

measured complex

dashed line shows the baseline used in the fit.
(b) Data obtained in the relaxation mode. In the
regions shown by arrows, anomalously large
values of heat capacity were observed. One of
these regions are shown in enlarged scales in the
inset.
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