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CONTENU

Direct methods in computational EM with the finite element
method (18 hours)

This lecture will contain a theoretical part and also numerical
demonstrations realized by the teacher and training classes for the
students using dedicated softwares : Gmsh/GetDP for the Finite
Element Method

Finite Element Method and introduction to Gmsh/GetDP
softwares

Basic principles with a one dimensional example

Few words on the Galerkin method and the boundary conditions
Domain discretization and interpolating functions

Numerical dispersion

Vector problem and edge elements

Eigenvalue problems in the harmonic regime (modal analysis):
1D and 2D scalar examples

¢ From classical Maxwell equations to their weak formulation
Use of the mesh generator Gmsh and use of the solver GetDP :
3 simples examples

Survey of more advanced topics (if possible) : perfect matching
layers, outgoing wave condition, periodicity, vector field and 3D
case, operator point of view, symmetry properties in
electrodynamics and their use in numerical modelling

Inverse methods for characterization and imaging (14 hours)

COMPETENCES A ACQUERIR

¢ Understanding the theoretical basics of computational EM with
the finite element method

¢ Knowing of the basic methodology in the correct use of
numerical modelling softwares

¢ Know-how to use the open-source FEM softwares Gmsh and
Getdp to solce simple EM problems

MODALITES D'ORGANISATION

This course is a classical lecture with some excercises on computers
for the finite element part.
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Electromagnetic Inverse

PRE-REQUIS OBLIGATOIRES

Domaines : Sciences et Technologies

Basic knowledge in electrodynamics, guided optics, differential
equations and integration in maths

PREREQUIS RECOMMANDES
Functional space analysis, Linear algebra
VOLUME HORAIRE

« Volume total: 32 heures

« Cours magistraux: 22 heures

« Travaux dirigés: 10 heures
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