16th International Conference on Spectral and High Order Methods
Politecnico di Milano, Milano, Italy, 5-9 July, 2027

HIGH-ORDER METHODS FOR COMPUTATION AND
OPTIMIZATION IN SPECTRAL GEOMETRY

BRAXTON OSTING*, NILIMA NIGAM'

*University of Utah
Department of Mathematics
155S 1400E, JWB 233
Salt Lake City, UT 84112, USA
osting@math.utah.edu, https://math.utah.edu/~osting/

tSimon Fraser University
Department of Mathematics
8888 University Dr.
Burnaby BC V5A 256, Canada
nigam@math.sfu.ca, https://sfu.ca/~nna29

ABSTRACT

Spectral geometry concerns the interplay between the shape of a domain or manifold
and the spectrum of an associated operator, such as the Laplace-Beltrami opera-
tor or the Dirichlet-to-Neumann (Steklov) map. In case of Extremal questions —
which shapes optimize a given eigenvalue — connect analysis, geometry, and com-
putation, with recent applications to free boundary minimal surfaces, sharp spectral
inequalities, and computer-assisted proofs.

Progress on these problems is often challenged by discretization accuracy: eigenvalue
optimization demands many eigenpairs computed to high precision on evolving, non-
smooth, or high-genus geometries. If the operators are vectorial or if the domain
is unbounded, these questions present additional challenges. High-order methods
— boundary integral and layer-potential formulations, the method of particular
solutions and related fundamental solution approaches, spectral schemes, hp- and
isogeometric finite elements — are uniquely suited to deliver, and increasingly certify,
this accuracy.

This minisymposium brings together researchers developing high-order discretiza-
tions for spectral problems in challenging settings with those applying them to op-
timization and inverse problems in spectral geometry.
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