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In this presentation, we will introduce a cut finite element method for two-phase viscoelastic 
flows. In our scheme, which is based on CutFEM [1,2], the interfaces between two liquids are 
described by a level set function whose zero level set cuts arbitrarily through a fixed 
background mesh.   
 
In intersected elements, the physical boundaries of each liquid phase are respected by 
integrating the weak formulation only over parts of the elements that are covered by the 
respective fluids. Additionally, intersected elements are doubled to allow for discontinuities in 
the pressure and in the elastic stress, and to allow for kinks in the velocity solution inside 
elements. Our method is stable independent of the cut location due to so-called ghost penalties 
[3], which are applied along the edges of intersected elements.  
 
In the presentation, we will demonstrate the capability of our method on several flow 
problems such as microfluidic flows. 
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