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Finite Element Exterior Calculus (FEEC) is a powerful framework for developing stable, structure-preserving
discretizations of partial differential equations and provides a systematic approach to discretizing problems in
computational electromagnetism and fluid mechanics. This talk explores recent developments in isogeometric
versions of FEEC, with a special focus on adaptive structure-preserving discretizations. Specifically, we will
discuss the use of hierarchical B-spline spaces for constructing such discretizations. We will show how, based on
the sufficient conditions from [2], the macro-element refinement scheme proposed in [1] allows for the construction
of structure-preserving discretizations in an arbitrary number of dimensions. We assess their stability using the
Maxwell eigenvalue problem and Stokes problems as test cases, show applications to the incompressible Navier–
Stokes and magnetohydrodynamics equations, and discuss future research directions.

Figure 1: An example of the proposed macro-element refinement scheme in 2D for p = (1, 1). Given an
arbitrarily refined mesh (left), its elements are treated as macro-elements with (p+ 1) internal subdivisions. It
is shown that the hierarchical B-spline complex on the resulting mesh (right) is always exact.
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