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The ubiquity of alternating groups

(as automorphism groups of symmetric structures)

There are several contexts in which finite alter-
nating groups occur as the automorphism group (or
orientation-preserving automorphism group) of a dis-
crete structure with maximum possible symmetry un-
der certain constraints. In fact, it frequently happens
that all but finitely many An appear in the given
context, and sometimes all but finitely many symmetric
groups Sn occur as well (or instead).

Examples include Hurwitz surfaces (compact Rie-
mann surfaces of genus g > 1 with 84(g− 1) conformal
automorphisms), or equivalently, regular maps of type
{3, 7}, and also 5-arc-transitive cubic graphs, 7-arc-
transitive 4-valent graphs, and hyperbolic 3-manifolds
of largest possible symmetry-to-volume ratio.

I will explain some of these, as well as a recent one
(locally 9-arc-transitive bipartite graphs), and the pos-
sibility that for every r ≥ 3, all but finitely many An

and Sn occur as the automorphism group of a chiral
polytope of rank r.
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