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Although many kinds of structural studies for chalcogenide glasses have been performed in
relation with their physical properties, the intermediate-range structure of these glasses 1s not
vet fully understood. Therefore the structure of covalently bonded network glasses is
investigated in detail, through the example of GeSe: using a combination of
experimental and computational tools. Experimentally, neutron and high-energy
X-ray diffraction measurements have been carried out on glassy GeSe.. Reverse
Monte Carlo modeling, employing the GeSe: crystal structure” as a computational
starting point, reproduces well the partial structure factors obtained from a previous
neutron diffraction with isotopic substitution (NDIS)®. - Structural parameters
obtained from this study are consistent with previous diffraction studies™. These
facts indicated that this simulation is good quality. The analysis of this results
indicated that the basic structural units of glassy GeSe: is GeSes tefrahedra which have
homo-polar bond. These structural units are both corner sharing (CS) and edge
sharing (ES) in this glass and 41% of the Se is in ES tetrahedra. The analysis of the
Ge-Ge-Ge angular distibution function showed that atomic structural ordering
between 5.8 & to 6.1 A which correspond with the first sharp diffraction peak and
the intermediate-range ordering. The analysis of the ring size distribution shows
small (2 and 3-fold) and large (8 and 9-fold) rings are in GeSe: glass, and Ge-Ge
correlations between 5.8 A to 6.1 A are in large rings. Oxide glasses, such as SiO:
or GeQs, have mainly 6-fold rings and smaller intermediate-range order. The differece
of bonding between the chalcogenide glass and oxide glass should make the different
size ring and different intennediate—rangé ordering.
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