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Abstract. We introduce a novel hybrid stress finite element formulation for two-dimensional
linear electrodynamics. This approach is an extension of the Piola-Kirchhoff hybrid stress
formulation that we have recently proposed for linear elastostatics [1], and is applied in this
communication to problems in the frequency domain. The formulation is consistent with a
complementary form of the Hamiltonian variational principle, which involves, as fundamental
unknown variables, the stress field components and boundary displacements. The
approximate stress fields are split into two parts: a divergence-free (static) part, taken as the
solution of the homogeneous momentum equations, and a dynamic part, taken as the
particular solution of the momentum equations. The key ingredient of the formulation is to
explicitly approximate, in the parent domain, either the second Piola-Kirchhoff stresses, the
first Piola-Kirchhoff stresses, the Cauchy stresses, or rather their combination, and to enforce
the divergence-free condition in the physical domain by means of a suitable projection. The
main advantage of this formulation over traditional hybrid stress formulations [2] is that it
allows to consider arbitrarily shaped elements without necessarily compromising static
admissibility. Feasibility and effectiveness of the proposed formulation will be numerically
demonstrated through the analysis of benchmark tests, which will also consider the problem
of characterizing the properties of the error of these solutions.
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