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Abstract

This talk provides an overview of spherical ¢-design curves and surveys the current state of
the art.

In analogy with classical spherical ¢-designs consisting of point sets, we introduce the concept
of t-design curves on the sphere. These are curves for which line integrals exactly integrate all
polynomials of degree at most ¢t. As in the discrete setting, where lower bounds exist on the
number of points required for a t-design, there are analogous lower bounds on the length of such
curves. Constructing sequences of curves on the d-dimensional sphere that attain these bounds
remains a major challenge. To date, their existence has only been established for d = 2 and
d=3.

We also discuss connections to sampling theory, with particular emphasis on Marcinkiewicz-
Zygmund inequalities.

References

[1] M. Ehler, K. Grochenig, C. Karner. From point sets to curves: t-designs and Marcinkiewicz-
Zygmund Inequalities on the sphere. Preprint (2026).

[2] M. Ehler, K. Grochenig. Quantitative constraints for stable sampling on the sphere. Preprint
(2026), arXiv:2601.04119.

[3] M. Ehler. Hybrid spherical designs. ArXiv:2502.07720, 2025.

[4] M. Ehler and K. Grochenig. An abstract approach to Marcinkiewicz-Zygmund inequalities for
approximation and quadrature in modulation spaces. Math. Comp., 93(350):2885-2919, 2024.

[5] M. Ehler, K. Grochenig. t-design curves and mobile sampling on the sphere. Forum of Math-
ematics, Sigma, 11, Paper No. €105, 25 pp., 2023.

[6] M. Ehler, M. Graf, S. Neumayer, and G. Steidl. Curve based approximation of measures on
manifolds by discrepancy minimization. Found. Comput. Math., 21(6):1595-1642, 2021.



