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Theme / Problem definition:

Dielectric optical waveguides are one of the pillar in modern optics. Although their theoretical
description is well established, from the experimental side is very complicated to get an accurate
measurement of the refractive index profile in the case of graded index (GRIN) structures. The
most accurate measurements require a geometry requiring the phase matching, thus permitting
the accurate measurement of the propagation constant. Direct measurement of the guided
modes are often inaccurate due to the intrinsic sensitivity to noise of algorithm based upon the
inversion of the Helmholtz equation.

Tasks / Aim:

We are looking for a motivated and self-driven candidate who will work in the area of physically
informed machine learning (PINN). The aim of the project is to realize and train a neural network
capable of finding the refractive index of the waveguide once the intensity profile at the output of
the waveguide is provided.

e Design and training of a PINN taking the fundamental mode and providing the refractive
index of the corresponding waveguide.

e Adding artificial noise to the PINN.

e Generalization to the case of a T Y 5 o 0
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e Application to the real case of 28 “'
laser-written waveguides. e L -
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e Knowledge in Python is desirable.
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