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The PbTe-rich PbTe-CdTe system, containing a lot of CdTe precip-
itates, may be considered as a composite matrix perfectly matching
principal properties required for future thermoelectric applications.
However, it is difficult to obtain a uniform material of this kind. So
far, in the case of bulk crystals grown by the Bridgman technique or
by rapid quenching and annealing method only polycrystalline
samples were obtained for the CdTe molar fraction x > 0.03. For
quenched Pb Cd Te solid solutions, the limited information about
the phase diag-;amxand on the solubility limit of CdTe in PbTe were
obtained long time ago [1-4]. On the basis of these data the thermo-
dynamic behaviour of the Cd-Pb-Te system was also recently ana-
lyzed [5].

The successful growth of single bulk Pbl_xCdXTe crystals (with x <
0.11) at the Institute of Physics of the Polish Academy of Sciences
in Warsaw opened new research opportunities, as was reported earli-
er [6, 7]. These crystals were grown by self-selecting vapor transport
method [8]. In particular, an access to new materials of high-quality
made it possible to investigate the relevant part of the phase diagram
in detail. The results of above mentioned investigations demon-
strated the necessity of important modifications of this diagram. The
selected results have been shown in recent publications [7, 9] and
confirmed in part by independent studies [10, 11].

Figure 1. The capillary inside the cryostat prepared for low-
temperature X-ray diffraction measurements (the upper part of the
cryostat was removed).

In this work we would like to report the preliminary results of X-ray

powder diffraction studies performed on a set of Pb. Cd Te solid
solutions at low temperatures (15K < T < 300K). In-situ low tem-
perature X-ray diffraction measurements were performed at the B2
(Hasylab/DESY), using the Debye—Scherrer geometry. For that pur-
pose the samples were prepared as a mixture of powdered
Pb Cd Te crystals and fine diamond powder, and placed in a thin-
waﬁxquaxrtz capillary. During the measurements the capillary rotates
inside the cryostat (Fig. 1). The analysis of the results accomplished
with the Rietveld refinement (an example of the fit is shown in Fig.
2) demonstrated a monotonous evolution of the lattice parameter
with temperature (see Fig. 3). The expansion of investigated samples
at studied temperature region and the compatibility of obtained res-
ults with previously reported data for CdTe [12,13] and PbTe [14,
15] will be shown and discussed.
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Figure 2. Rietveld refinement for Pbl_XCdXTe (x = 0.02). The ob-
served data are indicated by dots and the calculated ones by the solid
line. The short vertical lines mark the positions of Bragg reflections,
whereas the lower curve shows the difference between the observed
and calculated powder diffraction patterns.
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Figure 3. Temperature dependencies of lattice-parameters of PbTe
(0) and Pb0 98Cd0 ozTe (A) in the low-temperature range.
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