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The manufacturing of innovating and novel photonic materials is inevitably linked to the development
of non-conventional fabrication techniques for designing multiscale structured photonic materials. In
the two last decades, Direct Laser Writing (DLW) using femtosecond laser has been investigated in
transparent glasses. In the specific case of silver-containing phosphate glass, DLW leads to the
formation of silver clusters which exhibit photoluminescence properties in the entire visible range and
can be at the origin of a local refractive index modification. Nonlinear optical absorption and
cumulative thermal effect are responsible for these silver clusters formation at the edge of the voxel
of interaction. Rewritable phenomenon, even for high energy deposition, dependent on the glass
composition has been demonstrated.

The phosphate glass composition has a determinant impact on the nature of the clusters and the
photo-generated properties. Polyphosphate, pyrophosphate and orthophosphate glass composition
have been investigated in order to establish the impact of the phosphate network on the glass
photosensitivity. Raman and infrared spectroscopies have allowed characterizing the glass structure.
Luminescence spectroscopy of the silver ions has been investigated. The study has allowed undergoing
a systematic investigation of the relationship between the glass structure, the silver ions environment
in phosphate glass and the overall material photosensibility. Fiber drawing of the most promising
composition has been demonstrated.

The results obtained contribute to demonstrate that silver containing phosphate glasses are excellent
candidates for the development of micro-optic systems embedded into glass fiber for cutting-edge
technologies.



