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The effect of hydrostatic pressure up to 1400 bar on (NH,),Cd,(SO,); from 300 to 20 °K
was studied. For pressures up to 824 bar the shift of the ferroelectric phase transition tem-
perature, 7'ty, was found to 87'/dp = +3.35 x 1072 deg/bar. The permittivity, e, above
Ty fulfilled 8e/8p < 0. These experimental results cannot be explained by the electro-
strictive interaction only. This can be done, however, using the thermodynamic potential
taking into account that the phase transition is caused by the instability in non-homo-
geneous lattice vibration modes. For pressures higher than 824 bar two phase transitions
oceurred. It was found that 87':/dp = —0.62 x 1073 deg/bar and for the other transition
8T w/6p = +10.3 x 107 deg/bar. At a pressure of 824 bar a triple point exists.

Der Einflull eines hydrostatischen Druckes bis zu 1400 bar auf (NH,),Cd,(SOy); wurde
zwischen 300 und 20 °K untersucht. Bei Driicken bis 824 bar wurde die Verschiebung der
ferroelektrischen Phaseniibergangstemperatur 7't zu 874/0p = +3.35 x 1072 grd/bar
gefunden. Die Dielektrizitiatskonstante ¢ erfiillt oberhalb 7'ty 8¢/8p < 0. Diese experimen-
tellen Ergebnisse lassen sich durch die elektrostriktive Wechselwirkung allein nicht er-
kliren, jedoch mit dem thermodynamischen Potential, wenn man beriicksichtigt, dal der
Phaseniibergang durch die Instabilitit der nichthomogenen Gitterschwingungsmoden ver-
ursacht wird. Fiir Driicke hoher als 824 bar treten zwei Phaseniibergiinge auf. Es wurde
gefunden, daB 87%:/8p = —0,62 x 1072 grd/bar und fiir den anderen Ubergang 87't;/8p =
= -+10,3 % 1072 grd/bar betriigt. Bei einem Druck von 824 bar existiert ein Tripelpunkt,

1. Introduction

The dielectric and elastic behaviour of (NH,),Cd,(SO,),, (CAS), above its ferro-
electric phase transition at 92 “K suggest that this transition should be caused
by a thermal instability in non-homogeneous lattice vibration modes. The spon-
taneous polarization, therefore, could not be the transition parameter [1].
A similar situation occurs in gadolinium molybdate, (GMO), [2] and in boracites
[3. 4]. In this aspect these improper ferroelectrics differ substantially from
other proper ferroelectrics.

In the first approximation the hydrostatic pressure affects the phase transition
in the improper ferroelectrics through its influence on the non-homogeneous
modes and changes the value of ¢ in the paraelectric phase by the electrostrictive
interaction [5], while in the proper ferroelectrics only the electrostriction can
play a role in the hydrostatic pressure effects.

The well-known improper ferroeletric Co-I-boracite [5] and GMO [6] have
been already studied under hydrostatic pressure. The aim of the present paper
is a study of the effects of hydrostatic pressure on CAS.
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2. Experimental

CAS single crystals were grown from a saturated water solution at 80 °C by
evaporating. The (100) plates, 0.4 mm thick and 20 to 30 mm? in area, were
provided with evaporated gold electrodes.

Dielectric measurements at pressure 0 to 1400 bar were performed in a high-
pressure cryostat using helium as a pressure transmitting medium [7]. The
capacity was measured at 1 kHz and 100 V/em with the sensitivity of 10-3 pF.
A relatively high measuring electric field could be used as there are no dielec-
tric non-linearities above the phase transition temperature, 7%, [1].

For all samples, ¢ was measured at a pressure p = 0 and temperatures run-
ning from 7'yoom to (7' — 5 deg) and then up to (7% + 10 deg). At this tem-
perature, the hydrostatic pressure was applied and ¢ measured again at temper-
atures running down and up at a rate of 0.2 deg/min through 7',. After the
pressure measurements were finished, a control measurement at p = 0 was
performed in order to ascertain whether the sample has not been pressure-dam-
aged. The values of 7', at p = 0 were reproducible within 0.1 deg.

For one sample ¢ was measured at p = 0 down to 20 °K.

3. Results and Discussion
3.1 Hydrostatic pressures from 0 to about 820 bar

Typical temperature dependences of ¢ are shown in Fig. 1 (curves 1 and 2):
In the paraelectric phase the permittivity is temperature-independent, but its
value decreases with increasing pressure, i.e. (8e/0p)r~r, < 0; at T4, & rises
together with the dielectric losses. In the ferroelectric phase, ¢ behaves differ-
ently for various samples; sometimes it goes through several maxima at 7', to
(T4 — 1 deg). The non-monotonous dependence &(7') below 7' can be caused
— especially at higher measuring fields — by the domain wall contribution to
e [1, 8]. At still lower temperatures, ¢ slowly decreases, but it usually exceeds
its paraelectric value.
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Fig. 1. Temperature dependences of permittivity at decreasing Fig. 2. Variations of the phase transition
temperature. The curves 1, 2, 3, and 4 correspond to 0, 640, temperatures with pressure.

880, and 1400 bar, respectively Ciryeldie ATEF s TEF@) ot TE,F(O);
curve 2: ATE.P = TE.P(P) =3 TEF(O);
curve 3: AT}, = Th(p) — TEF(0)




