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Mathieu Moonshine refers to a new and unexpected connection between the Mathieu
group M24 — one of the 26 sporadic groups — and the Weierstrass ℘-function.

There is a similar connections between the Monster — the largest of the 26 sporadic
groups — and the j-invariant of elliptic curves which is called Monstrous Moonshine
and was finally explained by the invention of vertex operator algebras and generalized
Kac-Moody algebras. For Mathieu Moonshine, there is no such explanation yet,
but there are indications that it is related to finite group actions on K3-surfaces.
K3-surfaces are complex surfaces which are diffeomorphic to the Fermat quartic
{(x0 : x1 : x2 : x3) ∈ CP 3 | x40 + x41 + x42 + x43 = 0}.

In the lecture, I will give a quick introduction to modular forms and the Mathieu
group M24 to formulate Mathieu Moonshine. Then I will discuss finite group ac-
tion on manifolds and the equivariant Atiyah-Singer index theorem. Finally, I will
concentrate on symplectic automorphism groups of K3 surfaces and prove Mukai’s
theorem relating them to the Mathieu group M23 and the connection to Mathieu
Moonshine.

Prerequisites for this course are 800 level algebra and topology classes.
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