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Problem

I Fictitious: Domain not aligned
with mesh.

I Why?
I Wave equation:

utt = ∇2u, u|Ω = 0
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How?
I uh =

∑
j ξjφj ⇒ system: M ξ̈ = Aξ

Aij =
∫

Ω∇φi · ∇φjdA Mij =
∫

Ω φiφjdA
I A,M : very ill-conditioned
I Stabilizing term J acting on edges in

cut-zone, [Burman & Hansbo, 2012].
I A + J ,M + h2J : well-conditioned!
I Solve: (M + h2J )ξ̈ = (A + J )ξ
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Boundary conditions

I Nitsche’s Method
I B.C. through penalty term:
I line integral along ∂Ω
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Membrane Test Case:
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L2-Convergence

I ‖uh − u‖L2
= Chp

I p = 2.4?
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Summary

I Wave equation
I Unfitted Mesh
I Stabilizing term
I Weak boundary condition through Nitsche
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Thank you!

8 / 9


