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Discontinuous Galerkin (DG) methods have ben extensively studied in the last ten years for the
numerical solution of the time-domain Maxwell equations. For the numerical treatment of the
frequency-domain Maxwell equations, nodal DG methods can also be considered. However, such
DG formulations are highly expensive, especially for the discretization of 3d problems, because
they lead to a large sparse and undefinite linear system of equations coupling all the degrees
of freedom of the unknown physical fields. Different attempts have been made in the recent
past to improve the efficiency of DG methods applied to steady-like problems and one promising
strategy has been proposed by Cockburn et al. [1] in the form of so-called hybridizable DG
formulations. Such HDG methods have then been designed for the system of frequency-domain
Maxwell equations [2]-[3]. In this talk, we will report on recent further developments of the
HDG method proposed in [3] aiming at improving its accuracy and scalability for large-scale
3d problems. Beside extending the implementation to an arbitrary high and locally defined
interpolation order, an algebraic hybrid iterative-direct solution strategy [4] is considered for
the hybrid system characterizing the proposed HDG formulation.

REFERENCES

[1] B. Cockburn and J. Gopalakrishnan and R. Lazarov, “Unified Hybridization of Discon-
tinuous Galerkin, Mixed, and Continuous Galerkin Methods for Second Order Elliptic
Problems-1”, SIAM J. Numer. Anal., 47:2, 1319-1365, (2009).

[2] N.C. Nguyen and J. Peraire and B. Cockburn, “Hybridizable Discontinuous Galerkin meth-
ods for the Time-Harmonic Maxwell’s Equations”, J. Comput. Phys., 230:19, 7151-7175,
(2011).

[3] L. Li, S. Lanteri and R. Perrussel, “A Hybridizable Discontinuous Galerkin Method Com-
bined to a Schwarz Algorithm for the Solution of 3d Time-Harmonic Maxwell’s Equations’,
J. Comput. Phys., 256, 563-581, (2014).

[4] E. Agullo, L. Giraud, A. Germouche and J. Roman, “Parallel Hierarchical Hybrid Linear
Solvers for Emerging Computing Platforms”, Comptes Rendus Mcanique, 339:2-3, 96-103
(2011).

1


