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= v g g Structure Changes on Melting in Tetrahedrally Coordinated Amorphous Compounds

It has been well known that liquid metal-chalcogen alloys exhibit common
% ' semiconducting behaviors at the stoichiometric composition, such as deep minima of
| the electronic conductivity and electronic paramagnetic susceptibility. These
behaviors can be expetced to reflect the change of bonding nature ‘and_ local atomic
order in the system. Information on ionic conductivity, o; in liquid metal-chalcogen
alloys containing polyvalent metals are very scarce at present. This thesis-reports
observed results of oy, together with those of electronic conductivity, ., at the
stoichiometric composition range in liquid Sn-Se, Sb-Se and Bi-Se alloys, applying
the residual potential method. The present author also explores the relationship
- between the ionic conduction and liguid structure in these alloys. The ionic
conductivity, G;, in liguid Sn-Se and Sb-Se alloys increases with increasing
temperature, while, in liquid Bi-Se alloys, it decreases with increasing temperature.
The 1sothermal cs;-in liquid Sn-Se and Sb-Se alloys at higher temperatures exhibits a
minimum at the stoichiometric composition of SnSe and Sb,Se;, respectively, and, on

the other hand, it shows a maximum at BizSe; in liquid Bi-Se alloys. Values of o; at
SnSe, SbySe; and BizSe; near the melting temperature are about two orders of
magmtude smaller than the corresponding electromc conductivities, o;. The value of
o; of hquld BizSes, which is the largest among three liquids, is roughly comparable to
that for ionic liquid alloys such as Ag and Tl-chalcogenides. In contrast, liquid
SbaSes indicates the smallest o; due to the stfong covalent bonding between unlike
atoms. The minimum of the c;-isotherm at SnSe and Sb,Se; in quuid Sn-Se and
Sb-Se alloys also reflect the covalent nature in these liquids.
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Semiconducting properties on amorphous compounds, which exhibit inherent
switching and memory effects, have long been a matter of interest from the poiﬁt of
view of the exploitation of novel amorphous semiconductors. Information on the
short-range atomic order and bonding feature in amorphous semiconductors are
needed for the basic understanding of their semiconducting behaviors. Then, the
short-range atomic order in amorphous and liquid ZnSnAs; and GeAs has been
studied with electron diffraction and neutron diffraction. It has been shown that the
tocal structure in amorphous state maintains the crystalline covalent structure. While,
its crystalline atomic order is markedly broken in the liquid phase, accompanying a
change of the bonding nature. ‘The structure in the liquid phase is considered to be
similar to that in liquid metals. The structural and bonding differences in
amorphous and liquid phases correspond reasonably to a rapid increase of the

electrical conductivity and paramagnetic susceptibility on melting.
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