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In this talk, we present recent advances in subcell-based limiting for high-order spectral element
Discontinuous Galerkin (DG) methods. The central idea is to construct an equivalent finite-
volume formulation of the high-order DG scheme on a subcell Legendre–Gauss–Lobatto grid.
On this subcell grid, we design a provably invariant-domain-preserving (IDP) low-order finite-
volume method that acts as a robust companion scheme.

Both schemes are compatible in the sense that convex combinations of the original high-
order scheme and the robust low-order scheme can be defined locally, on a pointwise basis.
By employing flux limiters from the flux-corrected transport (FCT) literature, we can enforce
mathematical guarantees on the resulting solution under a CFL-type condition, such as entropy
inequalities and physically relevant bounds (e.g., positivity of density and pressure).

Recent developments extend this framework to adaptive mesh refinement (AMR). A key in-
gredient is a provably IDP low-order scheme on the subcells that can handle hanging nodes in
nonconforming meshes. A second important ingredient is a controlled way to transfer polynomial
data to coarse grids, where we use a polynomial type filter/limiter based on work of Zhang and
Shu. Another recent advancement is the extension of the general approach to hyperbolic systems
with non-conservative terms.

All new schemes and advances are implemented in the open source code Trixi.jl that is based
on the Julia programming language. The developments are carried out in close collaboration with
Benjamin Bolm, Andrés Rueda-Ramı̂rez, Andrew Winters, Patrick Ersing, and Dmitri Kuzmin.


