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We establish a new asymptotic lower bound for N(d, s), the minimum number of points in a spherical s-
design on $¢. Let

.. 2%N(d,s)

Nipe(d) = lim inf ————

S dimnd

dim [1¢ ~ (2/d!)s%,

where I1¢ denotes the space of spherical polynomials of degree at most s.
The classical bound of P. Delsarte, J. M. Goethals, and J. J. Seidel implies that
Nine(d) = 1.

This estimate was substantially improved by V. A. Yudin, who proved that

Nips(d) = 2(0:5573..+0(1)d d - o,
We prove that

Nipe(d) = 2(0.5990...+0(1))d

For comparison, on the upper-bound side, A. Bondarenko, D. Radchenko, and M. Viazovska proved
nonconstructively that N, (d) < oo.
Our method is based on a connection between linear programming bounds for spherical designs and sphere
packing in Euclidean space.

*Seminar website: https://msrn.sfedu.ru/sl. The seminar uses Microsoft Teams online platform.
Please send questions to ademp.seminar(@gmail.com (Tatiana Andreeva, scientific secretary).

The seminar is organized by the coordinators Alexey Karapetyants and Vladislav Kravchenko within the
activities of the Regional Mathematical Center of the Southern Federal University in collaboration with
Institute of Mathematics, Mechanics and Computer Sciences of the Southern Federal University and the
OTHA research group in Operator Theory and Harmonic Analysis.
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