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Measurements of the spontaneous polarization P, x-ray diffraction, bireftigence, dielectric 
constant at different frequencies, and specific heat C, of the CdcsZnelTe alloy are presented. - 
The results demonstrate that this system exhibits a diffuse, second-order ferroelectric transition. 
The transition is of order-disorder type as deduced from the dielectric measurements. It is found 
that: (a) The birefiingence is proportional to P, as expected from a system with a piezoelectric 
paraelectric phase; (b) the heat capacity is given by Cp= (TJC) 1 (PdP/dT) I, where C is the 
Curie constant. One of the main phenomena observed in these solid solutions is the instability of 
the ferroelectric phase: Once the neighborhood of the transition temperature is reached, the 
transition disappears upon subsequent cooling. A hypothesis for this instability is offered in 
terms of a two-state configuration-coordinate diagram. 

1. INTRODUCTION 

Recently some of the solid solutions Cd1 -$?&Te were 
found to be ferroelectric.’ This is the first example of fer- 
roelectricity (FE) in zinc-blende-based systems. The ex- 
perimental evidence for such a conclusion was the behavior 
of the dielectric constant as a function of temperature and 
the observation of the hysteresis loop. Further evidence for 
ferroelectricity in these solid solutions was given by x-ray 
diffraction213 and by birefringence measurements4 The 
x-ray-diffraction measurements provide an unambiguous 
proof of a phase transition through the determination of 
the structures of the two phases: The measurements show 
that the high-temperature phase is cubic with the zinc- 
blende structure and that the low-temperature phase is 
rhombohedral, as evidenced by a slight distortion of the 
cubic cell. The analysis of the dielectric results shows that 
the transition is of second order but not sharp. 

In this work we: (i) present new data concerning the 
ferroelectric properties of the Cdl-Jn,Te solid solutions; 
(ii) show that different quantities, such as the polarization, 
the specific heat, and the birefringence, can be related to 
one another as observed in other ferroelectrics; (iii) give 
measurements of the dielectric constant at different fre- 
quencies; and (iv) discuss the instability of the ferroelec- 
tricity in terms of a configuration-coordinate model. A cen- 
tral observation here is that unlike common ferroelectrics, 
this of a two-state model. Its clarification is a subject for 

future studies. 
e 

II. EXPERIMENTAL DETAILS 

Single CdO.sZnO,lTe crystals were grown by the modi- 
fied Bridgman technique as described in a previous article.6 
We do not use any procedure to polarize the samples. The 
samples were cut from the grown crystal, polished, and 
kept in darkness for some days before beginning the mea- 
surements. When needed, metal contacts were prepared by 
electroless deposition of gold from a gold chloride solution, 
as described in Ref. 7. The HAuCl, crystals were diluted in 
just enough water to make a slightly viscous solution. This 
solution was used to paint the contacts, which were then 
left to dry and form for 72 h at ambient conditions. Prior 
to applying the gold chloride solution to the sample, the 
contact surfaces were mechanically polished and then 
etched in a 5% Br in methanol solution for about 30 s. This 
procedure yielded low-resistance contacts with essentially 
linear 1-V curves. All the equipment used to heat or cool 
the samples is standard and we shall only give a brief de- 
scription of the methods for each kind of measurement. 

Ill. POLARIZATION VERSUS TEMPERATURE 

Two well-known techniques were used to measure the 
polarization: the hysteresis loop method and the method of 
integration of the pyroelectric coefficient proposed by 
Chynoweth’ to which we have applied a new analysis. The 
first method can be used at low temperatures, but is of 
limited use at high temperatures because the samples are 
conductive (o- 10m3 fi2- * cm- ’ at room temperature for 
Cd,,sZnclTe). In the Chynoweth method the large face of 
a flat sample (direction [ 1111) is illuminated by a modu- 
lated light from a Ne-He laser beam. The direction of the 
polarization, as deduced from previous measurements,’ 
was ( 111). The current produced in the samples can have 
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