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ABSTRACT 

Recently High-Order Discontinous Galerkin methods became very popular in the CFD community; among 
them, the novel Hybridizable Discontinuous Galerkin method [1] has proved outstanding efficiency. The 
hybridization process in HDG allows reducing the degrees of freedom to the nodes in the element faces 
(sides in 2D), similarly to static condensation in Continuous Finite Element. Moreover, a simple post-process 
of the solution provides a superconvergent approximation that can be used to define a simple and efficient 
error estimator, which can be used to drive an adaptivity process [2]. On the other hand, the eXtended 
Finite Element method [3] is a clever strategy to treat, the discontinuities arising at interfaces and 
recently has been applied with high-order approximations in the context of CFE [4]. 

 
This work proposes a formulation for the efficient solution for interface problems, combining these two 
discretization techniques to one novel eXtended Hybridizable Discontinuous Galerkin (X-HDG) method. 
The X-FEM philosophy is introduced in HDG formulation. The solution is enriched –in case of having 
discontinuities within the element– with heaviside functions. Being different from HDG method; while 
treating the interface problems with X-HDG, mesh does not need to be adapted to the interface, instead, 
interface is defined by a level set function [5]; eliminating the costly re-meshing process in case of moving 
interfaces. Hence, X-HDG is a novel high order, unfitted, hp convergent numerical method to treat the 
interface problems while inheriting all the advantageous properties of HDG.  

Figure1:	Interface separating different material domains (left), X-HDG mesh skeleton for bimaterial problems 
(center), advancing circular interface (right). 
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