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ABSTRACT

Up to the present time, Si nanowires (SiNWs) and Ge nanowires (GeNWs) have been successfully synthesized using metal as catalyst

by a solid-liquid-solid (SLS) growth mechanism. The characterization of nanowires and its application in field emission have been

studied. In this work, scanning electron microscopy (SEM) and transmission electron microscopy (TEM) images were used to observe

the surface morphology and geometric structure, energy dispersive spectrometer (EDS) was used to identify and analyze the chemical

composition on the surface of nanowires. In this task, direct growth of SiNWs from silicon substrate with a Ni thin film (5-25 nm) at a

temperature of 1000℃ is successfully achieved, and direct growth of GeNWs from germanium substrate with an Au thin film (1-9

nm) at a temperature in the range of 550℃-650℃ is achieved as well. The minimum average diameter of SiNWs and the minimum

average diameter of GeNWs are found to be about 45.5 nm and 38.5 nm, respectively. Both SiNWs and GeNWs are long (up to

several micrometers in length). Compared with GeNWs, SiNWs are even longer, thus have a larger aspect ratio than that of GeNWs.

The SiNWs are crooked, while the GeNWs are straight. Obviously, the morphologies of both nanowires are not exactly the same.

Nevertheless, it is identified that both kinds of nanowires are surrounded by an amorphous outer oxide shell layer. The composition

of corresponding oxide layers for SiNWs and GeNWs are SiOx and GeOx (x
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