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[0 O 6.3 Measurement conditions[] [1 Fig. 7.1 shows the specific heat measured under two different boundary
conditions: at constant pressure p, and constant volume V. Over much of the temperature range Ce and Cv are
nearly equal but the two curves begin to diverge above room temperature. Typically they differ by a few percent.
Other boundary conditions become important for electrical and magnetic measurements, and for ultrasonic and
optical experiments carried out at higher frequencies.[J (I Experimentalists often find it difficult to maintain ideal
measurement conditions. Isothermal (I T constant[] experiments are carried out slowly to keep the sample in
equilibrium with its surroundings at all times. Adiabatic [1 S constantC] measurements are conducted in such a way
that heat does not flow in or out of the specimen. This can be done by thermally isolating the sample from the
environment or by making measurements faster than the times needed for heat transfer. These adiabatic
experiments are referred to as dynamic, in contrast with the static isothermal tests.[J [J Speed is also important in
meeting mechanical boundary constraints. In a mechanically free or unclamped [ constant stress X[ test, the
sample is allowed to slowly deform. Deformation takes time because strain travels with the speed of sound. By
careful control of the mounting scheme it is possible to carry out such tests under static conditions. Mechanically
clamped O constant strain x(I experiments are difficult at low frequencies because they require that the crystal be
surrounded by a medium of infinite stiffness. Normally they are carried out at high frequencies in which the
deformations are too slow to follow the external fields or forces..J [J Magnetic and electric boundary conditions
are sometimes important as well. Electrically free (] E constant[] conditions are met by keeping the surface at a
constant potential. Short-circuiting the sample with a metal coating accomplishes this result. Embedding the
specimen within a high permeability matrix ensures a magneticaUy free [0 H constant[] environment. Electrically
clamped O P constant[] or magnetically clamped [ | constantl] boundary conditions are not easy to satisfy since
some polarization and magnetization mechanisms are capable of following very high frequencies. Working under
open-circuit conditions is often the best that can be done. Mobile domain walls make significant contributions to
the polarization and magnetization in ferroelectric and ferromagnetic substances. The nucleation and growth
process involved in wall motion requires time so that this process is effectively clamped at high frequencies.
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