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Abstract: A series of Ge quantum dot samples were grown on Si(100) substrates with a Si buffer layer by ion
beam sputtering. The surface morphology and structure were studied with AFM and Raman spectra. The
topography as well as the evolution of the size and density of Ge quantum dots was observed with changing
the growth temperature of Si buffer layers. It is indicated that the topography of Ge quantum dots as well as
their size and density could be controlled by the growth temperature of Si buffer layers. Consequently, Ge
quantum dots with narrow size distribution and high density can be obtained by the ion beam sputtering
technique. The effects of Si buffer layers which manipulate the growth and shape of the Ge quantum dots

were well discussed.
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Fig. 1. The AFM (left), dimension distribution(middle) and
hight distribution (rihgt) of Ge QDs grown under different
substrate temperatures (550°C,600°C,650°C,700°C and 800
)
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Fig.2. The density distribution of Ge QDs grown with
different buffer ~ temperatures of 550°C, 600°C, 650°C,
700°C, and 800°C, respectively.
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Fig. 3. Raman spectra of Ge/Si quantum dots with different buffer

grown temperatures(550, 600, 650, 700, and 800°C)
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Fig. 4. Peak shift of the samples with different buffer temperatures
(550, 600, 650, 700,and 800°C ).
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