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We investigated the local strain structure of Ge1-xSnx/Ge heteroepitaxial layers formed on Si(001) substrates by 
using x-ray microdiffraction. The microdiffraction reciprocal space mapping revealed that there are some local 
domains in the Ge1-xSnx layer within the micro-beam irradiation area and each domain is epitaxially grown with 
an individual tilting angle to the Si substrate. We also found that the crystalline structure becomes 
homogeneous by the annealing for strain-relaxation. 
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Fig. 1  X-ray microdiffraction 2DRSM of Ge and 
Ge1-xSnx 004 diffraction spots for the as-grown 
Ge0.960Sn0.004/Ge/Si(001) sample. 

Fig. 2  Contour maps of the Ge1-xSnx 004 reflection intensity in a series of the x-ray rocking curves obtained 
from the different positions of Ge1-xSnx layers for Ge0.960Sn0.004/Ge/Si samples (a) before and after annealing (b) 
at 500ºC for 60 min and (c) 600ºC for 10 min. 
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