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The scientific goal of the project : 
The physics and applications of fiber-based supercontinuum (SC) sources have been a subject of intense interest 
over the last decade, with significant impact on both basic science and industry [1]. New uses for SC sources are 
also constantly emerging due to their unique properties that combine high brightness, multi-octave bandwidth, fiber 
delivery, and single-mode output.  
This master project aims to design a novel polarization-maintaining all-normal dispersion (PM-ANDi) photonic 
crystal fiber for high-brightness SC light source with unprecedented stability and noise properties [2]. Tasks will 
first consist of modeling the fiber using Lumerical mode solutions software then the SC generation and its noise 
properties using Matlab. Second is the experimental SC generation and characterization using an ultrafast optical 
parametric oscillator in the lab. The experiment will be based on a full time-frequency analysis of femtosecond 
pulses propagating PM-ANDi fibers, both of which are already available in the lab. Ultimately, this master's 
internship will lead to a 3-year thesis scholarship in the framework of the European project VISUAL, which includes 
several groups in France, Germany and Poland. The final objective is the development of a tuneable femtosecond 
(fs) OPA source in the 600-1400 nm range that will not only come in a compact package but also outperform the 
state-of-the-art systems in terms of power, wavelength tuneability, and control of the pulse energy for different 
applications such as E-beam acceleration, bio-imaging and glass processing (See figure below). 
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