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| Optimization of light supercontinuum generation by temporal pulse shaping \

Scientific Context:

Photonics Crystal Fibres (PCF) are novel fibre optics that exhibit nanoscale structuration (Fig 1)
[1]. When illuminated with ultra-short laser pulses, PCF can generate a broadband radiation extended
from the blue to the infra-red part of the spectrum; such a radiation is called a supercontinuum (SC)
[2]. Fig 2 shows a PCF injected with a 200fs IR laser pulse that generates a broad SC that covers the
entire visible spectrum. Up to now only short pulses have been used to generate SC but recent work
[3] have shown that SC spectrum is very dependent of the temporal shape of the incoming pulse.

Recent advances in laser technology permit nowadays to control the temporal shape of an
ultrashort laser pulse (Fig 3 top) thanks to a spatial light modulator (SLM). With this SLM it is possible
to generate a laser pulse with an arbitrary temporal shape [4]. This shaped pulse can be further
injected into a PCF to generate a SC.

In this project we aim a optimizing the temporal shape of a laser pulse to generated a controlled
SC.

Detailed project

A close collaboration with Pr. Dudley (Univ Franch Comte, Besancon, France) has permitted the
implementation of numerical simulations (mathlab) that fully predict the SC generation into a PCF.

The proposed work of this PhD is:

(1) To include the SC generation code into an optimization algorithm that modifies the
temporal shape of the incoming pulse to optimize the spectrum of the generated SC (Fig
3). This optimization algorithm will use the mathLab Toolbox or genetic algorithm.

(2) To implement the optimization algorithm directly on the experiment developed at the
Fresnel Institute (Fig3) and to test its validity.

The following skills will be developed in the project :
Optimization using mathLab
Electromagnetic simulation

Laboratory optical bench optics, electronics, optoelectronics, and lasers.
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Fig 1: Photonics Crystal Fiber (PCF) Fig 2: Supercontinuum (SC) generation in a PCF

Spatial Light Modulator Temporal shaped pulse
(SLM) p ped p

T PCF
t

Ultrashort pulse

Optimization <:|
Algorithm

Controlled wavelength
Supercontinuum

Fig 3: Principle an optimize SC generation using a PCF
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