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Description du projet de thése / Description of thesis project (3000 caractéres max):

Main objectives :

- Determination of EM field distributions in complex enclosure (aircraft fuselage, cars, satellites)
up to 18 GHz

- Determination of EM field distributions in multi-cavity complex enclosures up to 18 GHz

- Prediction of 1) the coupling and 2) the signal integrity of cable systems (including shielded
ones) located inside complex enclosure or multi-cavity complex enclosures

Research work :

The doctoral candidate will have first to propose models in order to compute accurately the EM
field (in terms of magnitude and distributions for instance) in single or coupled cavities,
particularly the ones having low Q-factor in reason of the presence of numerous dissipative
objects inside and apertures on their walls. Second, the doctoral candidate will do the link with the
EM field obtained in mode-stirred reverberation chambers and / or VIRCs. This being done, the
doctoral candidate will continue the work in order 1) to predict the coupling due to the EM fields
obtained in these cavities on cables (including shielded ones) running inside it and 2) to predict
the signal integrity (eye diagram, bit-error-rate) as a function of the useful signal characteristics
flowing along those cable systems. Experimental validations of these predictions would lead to a
better assessment of the cable systems requiring a shielded protection and will prove that the
EMC study of such complex systems can be shortened and at the same time be more relevant.

Expected results :

- Determination of EM field distributions in single or multi-cavity enclosures as a function of
Q-factor, particularly close to the walls

- Link between those distributions and the ones obtained in reverberation chambers

- Prediction of coupling on cable systems installed in these enclosures

- Signal integrity prediction of cable systems installed in these enclosures

In the framework of the iSense project, two secondments (of 2 months) are planned :

Secondment 1: to the Eindhoven University of Technology (beneficiary), starting at month T0+18,
for 2 months, in order to work and to be trained on the topic “Investigation of coupled cavity
systems within a RC”, supervision made by Anne Roc’h.

Secondment 2: to Airbus Defense and Space, Toulouse (Associated Partner), starting at month
TO0+30, for 2 months, in order to have an overview of the industrial constraints of coupled cavity
systems and (if possible) to perform an experimental campaign on a realistic coupled cavity
space system, supervision made by Frédéric Lescoat.
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Résumé de la thése / Summary of the thesis (1500 caracteres max):

The doctoral candidate will have first to propose models in order to compute accurately the EM
field (in terms of magnitude and distributions for instance) in single or coupled cavities,
particularly the ones having low Q-factor in reason of the presence of numerous dissipative
objects inside and apertures on their walls. Second, the doctoral candidate will do the link with the
EM field obtained in mode-stirred reverberation chambers and / or VIRCs. This being done, the
doctoral candidate will continue the work in order 1) to predict the coupling due to the EM fields
obtained in these cavities on cables (including shielded ones) running inside it and 2) to predict
the signal integrity (eye diagram, bit-error-rate) as a function of the useful signal characteristics
flowing along those cable systems. Experimental validations of these predictions would lead to a
better assessment of the cable systems requiring a shielded protection and will prove that the
EMC study of such complex systems can be shortened and at the same time be more relevant.

Références bibliographiques / Bibliographical references :

[1] J. J. Pazos et al, "Estimating Fields in Spacecraft Cavities: Experimental Validation and
Optimization of Finite-Difference Time-Domain and Power Balance Computational Tools," IEEE
Journal on Multiscale and Multiphysics Computational Techniques, vol. 7, pp. 276-284, 2022.

Financement de la thése / Funding of the thesis:

MSCA DN : Marie Curie Doctoral Network "iSense" (European project)

Candidature [ Application

Profil et compétences recherchées / Profile and skills :

Electromagnetic basics - S-parameter theory - General background in EMC and in signal integrity
(eye-diagram, bit-error-rate)

Comment candidater / How to apply:

By email : guillaume.andrieu@xlim.fr

Date limite de candidature / Deadline for application :
10/03/2025

Informations complémentaires éventuelles [ Any additional information

More information on the iSense project : https://dn-isense.eu/ (this PhD offer is DC10).
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