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Optical Absorption and Compositional Disorder in Thin Films of
As-Sb-S (Se)
Shpak 1.1., Kunak S.J., Shpak M., Pop O.I.
Uzhgorod National University, Uzhgorod, Ukraine, shpak.univ@gmail.com

Found that when introduced into arsenic sulfide selenium (up to 15 at.%)
and antimony (up to 12at.%) Absorption edge shifted to the long-wavelength
region of the spectrum. The refractive indices n amorphous films AsSsoSeo.xSex
and Asy,Sb,Ss determined at a wavelength of 710 nm with increasing
concentration of Se and Sb increases, while dispersion curves n(4) shifted to
lower energies.

Reducing optical pseudogap Eg with a slight change of inclination of the
absorption edge in thin layers of the systems caused by restructuring in the
transition from As,S; to As,Se; and Sh,S;. This means that the type of structural
variation in the composition of the matrix of amorphous films As;Ss..Se, and
As40.,Sb,Sgp remains virtually unchanged. The main structural units forming the
structure of the film is trigonal pyramid AsS(Se)s,, SbSs, and As(Sh)S;, in the
presence of a significant number of molecular fragments homopolar bonds.

When irradiated with a laser (1 = 530 nm, E = 95 mW/cm?) thin layers set to
shift to long-wavelength spectra of spectrum (is fotopotemninnya films),
pointing to a decrease in the optical pseudogap. For all investigated films levels
photoinduced changes of optical parameters decreases with increasing time of
exposure. Changing the position and shape of the absorption edge, and n values
Eg amorphous films caused by structural changes that occur in them under the
influence of laser irradiation.

Amorphous films of AsSSe and AsSbhb-S characterized
microheterogeneous structure, ie their structural matrix mainly based groups
with ties heteropolyarnymy (AsS(Se)s,, SbSz) in the presence of structural
fragments called homopolar bonds. Irradiation of films leads to rupture and
switchties arsenic and arsenic chalcogen-chalcogen in structural fragments
As;S; and chalcogen chains to form structural units of bonds heteropolyarnymy
As-S, As-Se and Sb-S. This, in turn, leads to the polymerization of molecular
groups located most optimal space in the grid trigonal pyramids with little
change bond angles relations S (Se)-As-S(Se)-, S-As(Sh)-S . Higher, compared
with AssySso, photosensitivity film AsigSeo«Sex and Asg.,S,Sso With x=12 at.%
and y=4.6 at.% |s explained by their greater of disordering matrix due to high
content of structural fragments homopolar bonds.
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