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Technology

The method first includes a step of generating two 
coherent laser beams of ultrashort and intense 
laser pulses. A second step superimposes the two 
coherent laser beams together to form an 
interference pattern. The interfering laser beams 
are then focused on the glass medium and the 
delay between the two beams is adjusted so that 
the pulses thereof are synchronized at the glass 
medium. The intensity of the two interfering 
coherent laser beams at the glass medium is set 
above a self-focusing threshold, determined to be a 
few TW/cm2, whereat mechanisms inducing a 
permanent change of the refractive index in the 
glass medium take place. A broadband light source, 
an optical spectrum analyzer and a photodetector
preferably allow a real-time monitoring of the 
grating’s transmission spectrum and strength. All 
these aspects of the method cannot however be 
applied successfully to infrared transmitting glasses 
without additional measures. Theses measures 
include but are not limited to means of controlling 
the energy of each laser pulse and the repetition 
rate of the pulse train, scanning the laser light 
around the fiber core at a specific frequency, 
holding the fiber at a precise tension and controlling 
the exposure time.
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Applications
- Up-conversion and infrared (2-8 µm) 
integrated fluoride fiber lasers
- All-fluoride optical fiber components such as 
dispersion compensators and interferometers
Competitive advantages
Compared to previous techniques, the present 
invention advantageously allows a very large 
refractive index change to be induced (at least 
as high as 10-3) and it can be used in both 
doped and undoped ZBLAN glass, by far the 
most widely used fluoride glass composition, 
especially in fiber applications.
State of development
Proof-of-concept laboratory set-up.

Business opportunity
Université Laval is seeking partners to develop 
and commercialize this technology.

Intellectual property
R. Vallée, M. Bernier, D. Faucher, Writing 
Bragg gratings in infrared transmitting optical 
fibers, US provisional patent application.
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