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Femtosecond laser induced refractive index changes in fluoride glasses
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Field-resolved infrared
spectroscopy of biological systems
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All-fibre near-infrared laser sources
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Switchable and tunable dual-wavelength erbium-doped fiber laser based on one fiber Bragg grating
Feng et al, Optical Fiber Technology 10, 275 (2004)
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All-fibre ultrashort-pulsed lasers
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Wang et al, Optics Express 21, 2402 (2013)
Kharitonov and Bres, Light: Science & Applications 340 (2015)



Material Challenge
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Multiscan vs. cumulative heating
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1st; Generation of a free electron gas
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lonisation mechanisms
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Kaiser et al, PRB 61, 11437 (2000)
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* Many unknowns
* Depends highly on the material

* Depends on the process-parameter, e.g. laser
repetition rate

 Structural changes in the glass-matrix are induced

Y Position (um)

« Atomic species migration in and out of the focal
volume

 Stress-induced index change

 Generation of laser-induced defect centres d 10 N 2 2

X Position (pm)
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Early work in ZBLAN
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Depressed-cladding waveguides
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Raman microscopy

Raman spectrum
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Brillouin frequency shift (BFS)
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Multiscan waveguides
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Multiscan Waveguides in Suprasil
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Fernandez et al, APL Photoncis 7, 126106 (2022)
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Mid-IR guided mode
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. Backscattered electron microscope image

Elemental mapping: featureless
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Brillouin and Raman microscopy

Fernandez et al, Sci. Reports 12, 14674 (2022)
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Electron cloud distortion effect that is driven by the existence of two glass formers with contrasting polarizability




Highest index change in ZBLAN
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Densification via ion migration
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Development of indexchange @ ™ o
Fernandez et al, Opt. Express 32, 42938 (2024)
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Mid-IR waveguides

Solution by glass
composition redesign




Fibre Bragg Gratings (FBG)
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ZBLAN - Inscription through the coating
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Transmission (dB)
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Annealing behaviour
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Mass transport behaviour
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Side-polishing and Micro-reflectivity
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Fernandez et al, APL Photoncis 9, 110802 (2024)
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