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I will present our joint result, with J.Gao, X.Liu and S.Sun [GLPS26], that
there exists a lattice covering of R™ by spheres (i.e. solid unit balls) of density
O(n In”? n) as n — 0o, where

1 8me
= —1lo —— | = 1.85837....

This improves upon the previously best known upper bound by Rogers [Rogh9] of
O(nIn®n), where o := £ log,(2me) = 2.0471....

I will also talk about general (not necessarily lattice) sphere coverings of R™ as
n — o0o. Here, the best known lower bound on the density is (e_3/2 + 0(1)) n by
Coxeter, Few and Rogers [CFR59]. On the other hand, Rogers [Rog57] proved that
there exists a sphere covering of R™ with density at most (1+0(1))nInn. This was
improved to (1/2 4 o(1))nlnn by Dumer [Dum07] and this is the currently best
known upper bound. Our result, with B.Bukh, J.Gao, X.Liu and S.Sun [BGL*25],
shows that there are coverings of R™ of density (1/2 + o(1)) nlnn such that, ad-
ditionally, every point of R™ is covered at most (1.79556... + o(1)) nlnn times.
This strengthens a result of Erdds and Rogers [ER62] who had the maximum
multiplicity at most (e + o(1)) nlnn.

Time permitting, I will also discuss coverings by translates of any given convex
body K C R™.
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