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Abstract: In this presentation, we will give an overview over CutFEM, a novel technique
for robust and accurate numerical FEM approximations of multi-physics problems on
cut geometries.

In the CutFEM approach, the boundary of a given domain represented by e.g. a level
set function is allowed to cut through the elements of a fixed and regular background
grid. The background grid is then also used to represent the approximate solution of
the governing partial differential equations (PDE) and the weak form of the equations
is evaluated on cut elements of complex shape in the boundary region. This allows a
discretisation of the PDE independent of the geometric description of the domain and the
associated mesh generation and therefore provides means to efficiently solve problems
involving complex and evolving geometries.

In this presentation, we will discuss how stabilisation techniques can be applied to make
both the accuracy of the approximation and the system condition number independent
of the mesh/boundary intersection and physical parameters and we will give examples
of how CutFEM combined with Nitsche’s method is implemented for a wide range of
problems in the bulk, on surfaces and for multi-physics problems.



