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Structure Similarity of the Amorphous and Crystalline
Materials of Certain Chemical Composition

Bobyk M.Yu., Ivanitsky V.P., Ryaboschuk M.M.
Uzhgorod national university, Uzhgorod, Ukraine

At this report we discuss important methodic question: to what extent the
amorphous and crystalline samples of certain chemical composition are
structurally similar? For example. the same atoms may manifest themselves
differently in the amorphous and crystalline structure. The amorphous Si:H
films are a bright example. The hydrogen atoms could be implanted into the
silicon crystals as well. However, in the crystalline lattice they are the defects,
1 whereas in the amorphous films the hydrogen atoms generate new structural
configurations, which differ considerably from pure silicon ones. These
configurations are fixed as steric obstacles due to a large strength of the Si-H
bonds and the geometric shape, which they acquire in the atomic network. Being
distributed in the amorphous structure, they serve the effective barriers for the
crystallization processes. At the same time the hydrogen atoms passivate the
‘broken' silicon bonds and, thus, efficiently change the electro-physical
properties of the amorphous Si-H films. Thus, besides the mentioned above,
here, in our opinion, one has to consider some crucial moments.

1. Only for a very limited circle of the amorphous substances there exist
their crystalline analogs (basically, they are the clementary substances and
compounds of the stoichiometric compositions of the complex systems). The
overwhelming majority of the amorphous substances have no crystalline analogs
and the question of the structural similarity has no sense for them. For example,
what should we consider the crystalline analog of the GesAs,sSg; glass?

2. If the substance exists both in the crystalline and in the amorphous state,
one may surely find separate small structural fragments in the amorphous state,
which have the structure almost identical to the crystalline one. In this case the
degree of distinction of these structures will be determined by the quantitative
deviations of the functional and probabilistic short range order (SRO).

3. In any amorphous substance, which has the crystalline analog, separate
structural fragments must necessarily occur with SRO, which both quantitatively
and qualitatively differ from the typically crystalline fragments (e.g., in the
region of the existence of the amorphous germanium and silicon with 5 and 7
atomic circles in the amorphous matrix).

4. The structural elements untypical for their crystalline analogs may occur
in the amorphous substances (for example, the As,S; molecules in the
amorphous As,S; films).

5. With increasing size of the structural fragments the degree of their
similarity will decrease for the amorphous and crystalline substances. The
spatial limits remain here unclear question related to such structural similarity.
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