
the pres,; ure, the sample density and dipole 
moment increase, resulting in an increase of 
the pe rmittivity. 

The dotted line in Fig. 6 represents 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 CaC03 Is characterIzed 
by the same calcite-type hexagonal pseudo cells 
as In the X-ray diffraction pattern for the phase 
III of KN03, because the phase diagram of CaC03 
is similar to that of KN03. He also concluded 
that the phase II of CaC03 has the same structure 
as the phase III of KN03 [16]. It is also coni.. 
firmed that the phase III of KN03 is ferroelectric 
r 1). 

We have measured the field vs. flux. density 
relation for thc phase II of CaC03 at room tem­
perature. However, no hystereSis loops ap-: 
pea red 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 CaC03 is not ferroelec­
tric in the phase II, and is different from KN03 
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 
ncar this peak. This variation may be due to 
new phase transition. 

Marks :.J in Fig. 4 represent the pressure de­
pendence of loge c:r which is obtained from Erc 
where the effcct of abnormal peaks of loss tan­
gent on Ere is not considered. As seen in this 
figure, loge u of CaC03 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 pres sure (above 8 kbar) and 30 x 10-4 
eV /kbar in the phase II. 

At room temperature under normal pressure, 
electrical conduction in CaC03 takes place in ex­
trinsic region. Its activation energy is 0.11 eV 
(20) and increases further with an increase of 
the press ure. 

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 CaC03 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 pressure d pcndence of the conductivity 
dE/dp decreases gradually with the pressure. 
The values of dE/dp of KN02, NaN03 and CaC03 
are almost identical to those of KCl and KBr (21]. 

APPENDIX 

Figure A1(a) [10), (b) (10) and (c) [18J show 
the temperature-pressure phase diagrams of 
KN02, NaN02 and CaC03 which were obtained by 
Rapoport. These figures also .include our test 
results marked by - •• - or O. 

SCi) - A· I 

400 . _. __ , The authon 
300 

1>00 
_ '00 

20 

v 

30 4() 

;' JOO I I , ~ , 
: 1) •• - :" The au Ora 

~ ;;)(J . II ~ O : B~IDGMA~ 
.. 0 _ 1'1 '" RAI'OPORT 
~ _ .... '0 .. .... .. I I I , I , I 

8. 1,5OOl 10 ~O 30 40 
Ii 1.2iXJ ARAGONITE A -~ 
" 1,(00 

I-< ~,~ CAlCIrE!l ~Uthors 
,'\1 - LA !..-.;-r= I • I I 

o ~ :0 I, 1O D JO 3S ~c 

Pre ssure (k bar I 

FIg. AI. Temperature-pressure phase diagrams 
for KN02 (A-I), NaN03 (A-2) and CaC03(A-3) 

(after Rapoport). . 

REFERENCES 

1. M. Midorikawa, Y. Ishibashi and Y. Takagi. 
J. Phys. Soc. Japan, Vol. 30, 449, 1971. 

2. G. A. samara. J. Phys: Chem. Solids, Vol. 
26, 121, 1965. 

3. F. Birch, E.C. Robertson and S.P. Clark. 
Indust. Engr. Chern., Vol. 49, 1965, 1957. 

4. J. D. Barnett and C. D. Bosco. Rev. Sci. 
Instrum. , Vol. 38, 957, 1967. 

5. G.A. samara. 'Advances In High Pt"essure ... 
Research 3, p. 174, Academic Press, 1969. 

6. Fujimoto, J.D. Barnett. Trans.I.E.E., 
Japan, Vol. 93-A, 8, 1973. 

7. S. Fujimoto, N. Yasuda, M. Koizumi and 
M. Shimada. Japan J. Appl. Pbys., Vol. 
13, 735, 1974. 

8. J. D. Barnett, J. Pack and H. T. Hall. 
Trans. ~mer. Cryst. Assoc., Vol. 5, 113, 
1963. 

9. Y. T. Tsul, P. D. mnderaker and F.J. 
McFadden. Rev. Sci. Instrum., Vol. 39, 
1423, 1968. 

I 
I 

I. 

! 
f. 
I 

I 
I ~ 

---' 

f . 


