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Title: Frequency domain Bernstein-Bézier finite element solver for modelling elastic and 
electromagnetic short waves 

This talk presents a high-order Bernstein-Bézier finite element (FE) discretisation for the efficient 
solution of time harmonic elastic and electromagnetic wave problems on unstructured triangular 
mesh grids. Yet high-order FEs have several benefits over standard FEs, the computational cost to 
set up the element matrices is a major issue in high-order computations. A key ingredient to address 
this drawback is to use low complexity procedures in building the local high order FE matrices, by 
exploiting the tensorial property of Bernstein polynomials and applying the sum factorisation 
method. To reduce the memory requirements, static condensation of the interior degrees of 
freedom is performed element-wise. 
The performance of the Bernstein-Bézier FEs is assessed on various benchmark tests, within a wide 
range of frequencies. The obtained results demonstrate the effectiveness of the proposed solver in 
coping with the pollution error, and its accuracy in resolving high order evanescent wave modes.
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