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we have dx=e{©V dei= I 1 J
h

(a h
., where (10) holds, and then <<?*, £j>, <е г -, hk i> and (Нц,к ы')

conserve their values, respectively 6 ij, 0 and Bij t hi, as is easy to see by
differentiation.

In the case of completeness of Mm the universal covering group for
all these inner motions is O(m-f-l), which acts on En by rotations with
centre c, and Mm is its orbit in 5 n~ll c=£'n . So the Theorem is proved;
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(Presented by V. Hizhnyakov)

In this paper, the possibilities of changing the order of ferroelectric
phase transition under high hydrostatic pressure have been investigated
on the phenomenological level. Such effect or a corresponding tendency
has been found, e. g., in the monocrystals BaTi0 3 [l-3 ], SbSI [4~7 ], KDP
t 8 Sn 2P 2 56 [ l2], TGSe [ 13~ls ].

Let us start from the expansion of the free energy in powers of the
order parameter у and the strain e for a liquid-like model of a ferroelect-
ric in which, besides the standard terms, the terms with the coefficients
h, f and w have been taken into account:

F =a{T) y2-\- |Зг/4+У#6 ce2+£ег/ 2+Д- /ie2#2+fei/ 44~ 3
. (1)

Here c and g are the elastic and electrostrictive constants.
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A number of possibilities of changing the order of phase transition,
arising as special cases from the free energy (1), have been considered
in [ l6 ] : сфЬ, Нф 0, g—f=w=0; сф o, §ФO, ъифО, h=f=o; сф o,
gф o, ЬфО, f=w=0; also сф o, gф o with the account of the term
~84 at h=f=w =O, and with the account of the term ~вр3 at
g=h=f—w=O. The meaning of the в3 and y 2e2 - type terms as applied
to BaTiCb, and of the */2e2-type term as applied to SbSI with the account
of space anisotropy within the frames of realizing symmetries has been
discussed in [3 > 17], respectively.

In the present work, the conditions more general in comparison with
those derived in [l6 ] have been obtained, which determine the change of
the order of structural phase transition under the action of hydrostatic
pressure.

By means of the transformation (p is the hydrostatic pressure)
Ф (2)

we get from the thermodynamic potential F (e) the potential Ф (p),
whereby the relation between p and в has been determined as

p— —дР{г)/дг. (3)
For a mechanically free crystal pi=o. From Equation (3) we find

c+hy 2 Г/ c+hif \2 gyz+fykJrP ]l/2
e= Ш~±

W 1- (4)

In case (c+/ip 2) 2 >4l ш | a solution which has a physical
meaning may be written in the form

Г, , 1eSK с+Aj» t‘+ (c+W T (5)

Expanding (5) in powers of the nonequilibrium order parameter у into
series, we have

•—H*-
As a result, on the basis of (1), (2), (6) we

b get (the terms exceeding
the precision of primary expansion (1) have been omitted)

Ф =а(Т,р)р2 +|s(р)р4+ур6 2 -|^P3
, (7 )

where

МТ.р)=а {Т)-±[ё-±{±-^)Р ]р. (8)

(9)

- 1 < lo >

It follows from the dependence of (3 on p that sufficiently high exter-
nal pressure may cause the change of the order of phase transition.
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If the first-order phase transition takes place in the system at p= 6
((3(0) <O, y>>o), then in case R<i o, pj>pcr the second-order transition
occurs. Here

while pcr determined from the condition (3(pCr)=o equals

Pcr=P (0)/i?. (12)
The second-order phase transition (|3(0)>0, y>o) turns into the first-
order one when R> o, pj>p cr -

Hence, the hydrostatic pressure may induce both the change of the
first-order ferroelectric phase transition into the second-order one and
the change of the second-order transition into the first-order one depen-
ding on the values of the system parameters.

It can be seen from (8), (9) that the linear dependence of (3 on p is
accompained, in general, by the nonlinear behaviour of a (proportional
to the inverse dielectric susceptibility in the paraphase) under pressure.
However, in case h,w~*o both |3 and a depend on p linearly. According
to [*] and [7 ] the inverse dielectric susceptibility depends on p appro-
ximately linearly for ВаТЮз and SbSI. This indicates that in these
compounds the dependence of (3 on p is presumably mainly connected
with the term from free energy (1) proportional to f.For a quantitative comparison of the theory with the experimental
data the tensor character of the strain must be taken into account.
Pressure may influence the jump of the spontaneous polarization also
through piezoeffect, by smearing the phase transition.

The authors are thankful to Prof. N. Kristoffel for useful discussions.
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