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On the role of coordination topological defects
in reversible photodarkening in As-S thin films
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Chalcogenide glasses (ChG) are known to be widely used in photonics, -
because of extremely high sensitivity to absorbed light exposure, which induces
both irreversible and reversible changes in optical properties [1]. Irreversible
changes appearing in as-prepared films are stabilization processes. In contrast,
reversible photoinduced processes are assumed to be disordering ones since they §
can be recovered in reversible way by thermal annealing near glass transition.

Near band-gap photo-irradiation could re-switch covalent chemical bonds
in the ChG network producing coordination topological defects (CTD) and
introducing additional disorder into the ChG structure responding for the
reversible photodarkening effect. Near the 2% increase in the homopolar As-As
bonds number in As,S; thin film under photo-irradiation was detected in [2] by
EXAFS method. Unsuccessful attempt to theoretically estimate the probability
of photoinduced bond breaking in As,S; and As,Se; thin films was done in [3].

We obtained kinetic characteristics of reversible photodarkening effect in §
As-S thin films. It was shown that these characteristics could be described
successfully with first order kinetic functions. k!

In addition, we theoretically deduce formula for calculation of CTD
concentration in ChG. It was shown that CTD concentration depends on energy
of broken bond, bond switching energy, correlation energy, optical band-gap and
energy of excitation light. Few percents of CTD concentration was shown to be
possible in As-S thin films. This result is well-agreed with developed approach
to calculation of the numerical criterion of induced structural modification. Qur
approach is grounded on the assumption that photoinduced structural changes
are mainly associated with destruction-polymerization transformations. It was
shown that compositional dependences of structural modification numerical
criteria could be associated mainly with CTD formation processes.
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