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Convolution of algebraic morphisms improves their
smoothness properties (joint with Itay Glazer)

Let G be an algebraic group, X and Y be smooth algebraic varieties
and let ϕ : X → G and ψ : Y → G be algebraic morphisms.

We can define the convolution ϕ ∗ ψ : X × Y → G of ϕ and ψ via
ϕ ∗ ψ(x, y) = ϕ(x) · ψ(y).

Theorem (holds for G = V vector space, in preparation for general G)

Let ϕ : X → G be an algebraic morphism with dense image, then there
exists N ∈ N such that ϕN := ϕ ∗ . . . ∗ ϕ has fibers with ”good” singularity
properties (i.e. ϕN is a flat map with reduced fibers of rational
singularities).

Let ϕ be a word map (e.g. ϕ(g1, g2) = g1g2g−1
1 g−1

2 is the commutator
map), can we find an N as above which is independent of the rank of
G?

This has applications to the study of algebraic families of random
walks on G(Z/pkZ).
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