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Calorimetry and thermodynamics have long been playing a very important role in the research of science and technology. In the 21st century, the new frontiers of thermodynamic studies are spreading in various research fields. In the present report, some topics are given, focusing attention to adiabatic calorimetry and new techniques of calorimetry, and the application to critical problems in new functional materials [1].

The most accurate and reliable data can be obtained by adiabatic calorimetry. For the experiments, three techniques should be taken into account; thermometry, control of adiabatic conditions, and energy measurements. The International Temperature Scale of 1990 (ITS-90), should be considered for thermometry. The PID control, and the precise measurements of temperature and energy are made rather easily by recent electronics.　New techniques of calorimetry, such as heat capacity spectroscopy, and nano-calorimetry have been also developed.

Recently, non-equilibrium frozen state, that is glassy state, is a subject of exciting research. A typical example should be so-called relaxor ferroelectrics, such as Pb(Mg1/3Nb2/3)O3 (PMN) and Pb(Mg1/3Ta2/3)O3 (PMT). The mechanism of formation of ferroelectric nano-region (FNR) or polar nano-region (PNR) could be detected by precise heat capacity measurements [2]. The properties of relaxor should be considered as a glassy state. More recently, the studies have been extended to the solid solutions of two compounds; a typical relaxor PMN and ordinary ferroelectric compound PbTiO3 (PT), (1-x)PMN-xPT. The solid solution compound of x < 0.10 shows relaxor properties at room temperature, while the compound of x > 0.10 shows the properties that become those of a long range polar order. So-called morphotropic phase boundary (MPB) has been observed around x = 0.35.
Some other topics will be given in the present report.
LITERATURE
[1] T.Atake. J. Chem. Thermodyn. 99 (2009) 1.
[2] Y. Moriya, H. Kawaji, T. Tojo, and T. Atake. Phy. Rev. Lett. 90 (2003) 205901.
