Nicolas Kielbasiewicz 
  
Eric Lunéville 
  
Colin Chambeyron 
  
Nicolas Salles 
  
  
  
XLiFE++: a FEM/BEM multipurpose library

3 first years funded by european project SIMPOSIUM 3 last years funded by DGA Web site: http://uma.ensta-paristech.fr/soft/XLiFE++/

-Lagrange finite elements at any order -2D / 3D H rot and H div finite elements at any order -Spectral elements

• Various numerical methods that can be naturally coupled:

-1D / 2D / 3D / Finite element method -2D / 3D boundary integral equations methods + integral representation: Laplace, Helmholtz and Maxwell kernels -Absorbing conditions: DtN, PML, . . .

• Any set of linear essential conditions: Dirichlet, transmission, periodic, quasi-periodic, . . . 

Electromagnetic wave scattering by a sphere (EFIE)

This example shows results of a 3D Maxwell problem using EFIE with homogeneous Dirichlet boundary condition (i.e. E × n = 0) where the scatterer is the unit sphere centered at the origin and the incident electric field is the plane wave E = e ikz e 1 EFIE formulation uses Raviart-Thomas elements in order to compute the electric current along the sphere scatterer. We represent here the first component of the incident electric field (on the left) and of the scattered electric field (on the right) on planes x=0, y=0 and z=0.

Acoustic wave scattering by FEM-BEM coupling

FEM-BEM coupling is used to solve wave scattering problems in infinite homogeneous media with a bounded heterogeneous part. Are displayed on the left the wave number profile and on the right, the total field. The boundary between FEM part and BEM part is highlighted. As far as BEM is concerned here, both single layer and double layer potentials are used.

Wave scattering by Half-Space Matching Method

The acoustic problem is rewritten as a system of coupled integral equations whose unknowns live on the lines (shown in red in the following figures) supported by the edges of the polygonal scatterer. Reconstruction on each half-space uses truncated Fourier transform. (See [Bon+17])

[Bon+17] Anne-Sophie Bonnet-Ben Dhia, Sonia Fliss, Yohanes Tjandrawidjaja, and Antoine Tonnoir. "The Half-Space Matching Method for the diffraction by polygonal scatterers". In: WAVES 2017. 2017.

Elastic wave propagation in a plane stiffener

The computation of wave propagation in a multilayer anisotropic elastic waveguide is based on numerical hybrid DtN (See [Bar09]). To build them, eigenvectors in 1D cross section of the stiffener are computed and then used in tensor kernels involved in DtN operators.