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Abstract: A highly strained nanostructure comprising crystallographically aligned HgTe nanoinclusions
and a surrounding PbTe matrix has been synthesized using a precipitation process of supersaturated
HgTe-PbTe alloys. From the early precipitation stage, HgTe nanoinclusions take disk shape, which is
transformed from initial HgTe nuclei, although there is no lattice constant difference of the two end
components at standard state. As a primary reason for the morphological transformation of the initial
spherical HgTe nuclei to HgTe nanodisks, the induced lattice mismatch is suggested. On the condition
that the HgTe nanodisks maintain perfect coherent nature with PbTe matrix, the stress—free lattice
constant of constrained HgTe nanodisks has been calculated based on the defined concept of the

strain-induced tetragonality, the linear elasticity and the actual measurement in HRTEM images.
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Fig. 1. Conventional TEM micrographs showing typical
images taken at the [200] from the PbTe-2.5 HgTe alloy

aged at 300C for 10 min.
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Fig. 2. Conventional TEM micrographs showing typical
images taken at the [200] from the PbTe-25 HgTe alloy

aged at 300C for 50 h.
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Fig. 3. (a) HRTEM image of selected HgTe nanodisk, (b)
IFFT image of (a), (c) Atomic displacement in (b).
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Fig. 4. HRTEM image of selected HgTe nanodisk
aligned perpendicural to electron beam direction.

Table 1. Elastic constants of compounds from Ref. [19],
(at room temperature and in units of 10"°J/m®).

Constant\Mater. PbTe HgTe
Cn 10.80 5.48
Ciz 0.76 381
Cu 1.34 2.04
15 5.49 -1.18

* The elastic anisotropy parameter (}) was calculated
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Fig. 5. A schematic model of the crystal Ilattice
rearrangement showing the cubic-to-tetragonal phase
transformation.
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