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Preparation of germanium thin films with different
thicknesses and study of their structural and optical
properties
Ali Abdullah*, Reiad Al-Abdallah **, Ayman Ksibe **

Abstract

In this research, thin films of germanium were prepared based
on the vacuum thermal evaporation technique (10 mbar).

The structure of the prepared films was confirmed using (XRD)
technique, which showed that the prepared films were of a non-
crystalline type and when heat treated they turn into a face-
centered cubic crystal (FCC), with a network constant of
(5.649 A).

The surface of the prepared films was previewed using atomic
force microscop (AFM) which gives 2D and 3D images of the
surface of the thin films and it was found that the crystal growth
in the crystallized films is upwards. As for the non-crystalline
films, they appeared free of topography and a complete absence
of peaks was observed, and the surface was homogeneous over
the entire length of the films.

The optical properties of the prepared films (tramsmmitance,
refletance) were studied, through which the absorption
coefficient was calculated and the energy gab of the prepared
films with their crystalline and non-crystalline patterns at
different thicknesses was found.

Keywords: thin films, germanium, thermal evaporation, energy gab.
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