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In situ observation of formation, composition, and strain of Ge/Si(001) nano

dots by molecular-beam epitaxy and thin-film X-ray diffraction combined system
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In situ observation of growth process during molecular-beam epitaxy (MBE) of Ge/Si(001) dots was carried
out using ultra-brilliant X-ray diffraction at BL13XU. It is suggested that Si atoms diffuse into the dots
remarkably at higher growth temperature because the peak position of the in-plane 440 reflection intensity from
the dots approaches to that from Si substrate with increasing growth temperature. Si incorporation into dot is
confirmed by the reciprocal map measurements of 331 reflection.
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Fig.1  Development of grazing-incidence in-plane
diffraction intensity of h h 0 from Ge dots on
Si(001) at intervals of about 1 ML upto 12 ML.
Growth temperatures are 780 K (a), 830 K (b), and
910 K (c¢), respectively.
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Fig.2 Reciprocal space map of grazing-incidence 331
diffraction intensity from Ge dots grown on Si(001)
at 910 K. The dashed line indicates the expected trace
of peak position of free-standing Ge;.,Si,(001) films
for 0 <x < 1. The solid lines indicates peak position
of compressed Gel-xSix(001) film, where x = 0, 0.2,
0.4, 0.6, and 0.8.
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