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In this talk, we consider a discontinuous Galerkin method for the Laplace-Beltrami problem on a smooth two dimensional surface embedded into a three dimensional background
mesh consisting of tetrahedra. Since the surface is not aligned with the background mesh,
we use the trace of discontinuous piecewise linears defined on the tetrahedra as trial and
test functions in the discrete variational formulation. As the resulting linear system may
be severely ill-conditioned due to possibly small intersections between the surface and the
background mesh, consistent stabilizations terms are added to the original bilinear form.
The proposed discretization scheme has optimal convergence properties and give raise to
a well-conditioned discrete linear system independent of the intersection configuration.
We conclude the presentation by illustrating the theoretical findings by a series of numerical experiments. As an application example, we consider the flow in porous media with
fractures/faults, demonstrating the capability of our methods to compute the Darcy flow
for a coupled surface-bulk problem when flow is present in both the crack surface and the
bulk of the porous medium.
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[3] Burman, E. and Claus, S. and Hansbo, P. and Larson, M.G. and Massing, A. (2014)
CutFEM: discretizing geometry and partial differential equations Int. J. Numer.
Meth. Engng to appear
[4] D’Angelo, Carlo and Scotti, Anna (2012) A mixed finite element method for Darcy
flow in fractured porous media with non-matching grids. ESAIM: Mathematical Modelling and Numerical Analysis 46(2), 465–489

2

