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Table 1. The relation between the amount of energy shift calculated from the optical absorp-

tion edge and the particle diameter of Ge-5i02 thin film samples

d(£0.2 nm) 9.0 6.5 4.8 3.2
Eg (eV) 1.25 1.61 2.26 2.95
AE (eV) 0.59 0.95 1. 60 2.29

d: The average diameter of Ge nanocrystallites; Eg: The values of the optical band gap ( the lowest

energy of the election-hole pair): AE: The amount of the energy shift.
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Abstract Nanocrystalline Ge-5102 thin films were successfully prepared by the
ion-beam sputtering technique followed by annealing. Optical absorption spectra
of the Ge crystallites of size 3 to 9 nm in diameter, on the average, have been
studied. In comparison with that of the bulk Ge crystals, the nanocrystalline Ge
show a blue shift of energy and the optical band gap increases with decreasing of
the particle size of the nanocrystallites. The effective mass approximation model
based on the quantum size effect is suggested to discuss the observed optical ex—
perimental details with satisfaction but only qualitatively. An effect of the di-
electric confinement of the Ge-nanocrystallites on the optical absorption spectra
was observed.
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