the pressure, the sample density and dipole
moment increase, resulting in an increase of

the permittivity.

The dotted line in Fig. 6 represeats the per-
mittivity obtained by Davis' X-ray diffraction
method with the correction made with considera-
tion of the sample deformation, Davis pointed
out that the phase V of CaCOg3 is characterized
by the same calcite-type hexagonal pseudo cells
as in the X-ray diffraction pattern for the phase
IO of KNOg, because the phase diagram of CaCOg3
is similar to that of KNO3. He also concluded
that the phase II of CaCOg3 has the same structure
as the phase III of KNO3 [16]. It is also con~
firmed that the phase III of KNO3 is ferroelectric

[1].

We have measured the field vs, flux density
relation for the phase II of CaCO3 at room tem-
perature. However, no hysteresis loops ap-
peared and no spontaneous polarization was ob-
served. Further, the permittivity does not ex-
hibit peaks at the transition pressure. There-
fore, it is concluded that CaCOg3 is not ferroelec-
tric in the phase II, and is different from KNO3
in the phase III.

As seen in Fig. 6, the loss tangent exhibits a
peak at 8 kbar in the phase II under room tem-
perature. The permittivity also varies slightly
near this peak. This variation may be due to
new phase transition,

Marks - in Fig. 4 represent the pressure de-
pendence of loge ¢ which is obtained from eyc
where the effect of abnormal peaks of loss tan-
gent on Eye is not considered. As seen in this
figure, loge o of CaCO3 in the phases I and II
decreases linearly with the pressure according
to Eq. (1). The activation energy per unit pres-
sure is 9.0 x 10-4 eV /kbar at low pressure (be-
low 8 kbar) in the phase I, 8.5 x 10~4 eV/kbar at
high pressure (above 8 kbar) and 30 x 10~4
eV/kbar in the phase II.

At room temperature under normal pressure,

electrical conduction in CaCO3 takes place in ex-

trinsic region. Its activation energy is 0.11 eV
[20] and increases further with an increase of
the pressure.

4. Conclusions

According to the previous studies, the permit- .

tivity of solid materials decreases with an in-
crease of the pressure because of the reduction
of the polarization coefficient due to limited ionic
motion. However, our experimental results in-
dicate that the permittivity of CaCOg3 in the phase
I increases with the pressure.

The logarithmic dielectric conductivity at low
frequencies decreases linearly with an increase
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of the temperature. This phenomenon is related
to the diffusion (or generation) of lattice defects

and can be explained as an increase of activation
energy with the pressure.

The pressurc dcpendence of the conductivity
dE/dp decreases gradually with the pressure.
The values of dE /dp of KNOz, NaNO3 and CaCO3
are almost identical to those of KCland KBy [21].

APPENDIX

Figure Al(a) [10], (b) [10] and (c) [18] show
the temperature-pressure phase diagrams of
KNOg2, NaNOg2 and CaCOg which were obtained by
Rapoport, These figures also include our test
results marked by —«.— or O.
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'Flg. Al, Temperaiure-pressure phase diagrams
for KNO2 (A-1), NaNO3 (A-2) and CaCOg3 (A-3)
(after Rapoport).
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