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Objective & expected results (less than 10 lines):

We aimed at investigating the Cr local environment and to obtain information on the nature of its ligands
in oxide, oxyfluoride and oxysulfide glasses and glass-ceramics. In oxide, oxysulfure, oxyfluorure glasses and
glass-ceramics, Cr is thought to enter the sulfur/fluorine crystalline phase that forms upon heat treatment of the
parent glass, conferring promising optical properties to the final glass-ceramic. It was thus highly desirable to
determine Cr coordination and ligands in the parent-glass and in the final material to understand the relationship
between the local structure and the optical properties.

We thus spent 6 days/18 shifts (2013 March 27™ - April 1st) on FAME beamline to obtain information on
Cr ligands and its electronic structure in these materials. We have performed Cr K-edge XAS under high resolution
and valence-to-core XES. This latter spectroscopy investigates KB''/KB2,5 “valence-to-core” emissions, which
stem from transitions from the filled ligand valence orbitals to the Cr 1s core hole!2. XES is also a powerful
technique in terms of identifying the chemical bonds around Cr, thus giving insight into the coordination-.
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We managed to record high resolution Cr K-edge XANES spectra and
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of the valence-to-core XES using multiple scattering theory simulations, which could be done at IMPMC (Juhin et
al.)3

Justification and comments about the use of beam time (5 lines max.):

The high resolution techniques available on FAME beamline allowed us to get valuable results that will help
to understand the evolution of Cr structural environment in glasses and glass ceramics as a function of
composition. These results are mandatory to understand the structural-dependent luminescence properties of
such newly developed materials for telecommunications. In addition, the feasibility of the valence-to-core XES
experiments performed on amorphous systems such as the investigated glasses opens up interesting possibilities
for studies on glasses.
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