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Abstract: The tili relation and lattice misfit phenomenon between MBE-HgCdTe layers and different substrates were studied
by employing reciprocal lattice mappings technology. The precise fit zinc composition in Cd, Zn, Te substrates was deter-
mined by analyzing the elastic deformation in MBE-HgCdTe layers. The result shows that MBE-HgCdTe epitaxial layers and
substrates are tilted with respect to each other, and the 1ilt angle increases with the lattice mismatch. In the case of litlle
mismatch between substrate and layer, the layer is strained with partially relaxation of stress. While the layer is full relax-

ed, the lattice mismatch becomes large. In this case, the HgCdTe layers have more misfit dislocations and larger width of

half maximum.
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Fig. 1 The reciprocal lattices position relation between lay-
er and substrate for symmetric and non-symmetric reflections
(a). Solid dot S is (224) and (115) reciprocal lattices of
substrate, Shadow dots A,B,C are the layer reciprocal lat-
tice position with respect to different strain status which are
(b) full strained, partial stress relaxation and fully relaxed.
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Fig.2 The(224) symmetric and (115) no-symmetric re-
ciprocal lattice mapping for sample MCT/ZCT-044. ?, and
Q.. are perpendicular and parellel parts to the sample sur-

face of reciprocal lattice vector
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Fig.3 The relative position of (224 ) symmetric and (115)
no-symmetric reciprocal lattice mapping between the layer
and substrate for sample MCT/ZCT-044. Dots A and B are
the correct positions of MCT reciprocal lattice without tilt to
ZCT substrate.
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Fig. 4 The relative position of (224) symmetric and (115)
no-symmetric reciprocal lattice mapping between the layer
and substrate for sample MCT/CT/GaAs-219. Dots A and B
are the correct positions of MCT reciprocal lattice without tilt
to CT buffer layer.
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