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Characterization of Atomic Structure in Rapidly Solidified Amorphous Silicon
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Abstract The submicron powders of high-purity silicon have been produced by Electrohydrodynamic
Atomization. Field-emission scanning transmission electron microscopy(STEM) is used to determine the
microstructure and solidification phase. Then it is found that the droplets less than 60nm diameter are
solidified as the amorphous phase. A useful and accessible characterization of atomic arrangements in
amorphous solids can be given in terms of a radial distribution function. According to experimental de-
terminations of the radial distribution function for amorphous silicon, its similarity to the crystalline
structure at small radial distances indicates that the basic tetrahedral arrangement found in the diamond

cubic structure of silicon must be maintained in the amorphous structure.
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Fig. 1. Size distribution histogram of EHD powders
according to solidification structure as either crys-

talline or amorphous for silicon.
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Fig. 2. STEM bright-field image and correspond-

ing electron diffraction pattern of a amorphous sil-
icon power produced by Electrohydrodynamic At-

omization Unit.
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Fig. 3. Electron diffraction patterns obtained from
polycrystalline(lower) and amorphous(upper) sili-

con powder.
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