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Lattice constant deviation from Vegard’s law
in GeSn alloys*
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Abstract
Three layers of fully-strained Ge;_,Sn, alloys with x = 0.025, 0.052, and 0.078 from bottom to up are grown on a Si (001) sub-
strate using a high-quality, strain-relaxed Ge thin film as buffer layer. Five relaxed Ge;—,Sn, samples (z = 0.005, 0.016, 0.044, 0.070,
and 0.155) are grown directly on Si (001) substrates as well. The compositions and lattice constants of the Ge—,Sn, alloys are mea-
sured by Rutherford backscattering spectra, high-resolution X-ray diffractions, and X-ray reciprocal space mapping. The experimental

results reveal a quite large positive deviation from Vegard’s law with a bowing parameter b = 0.211 A.
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