Arithmetic Geometry and Representation Theory
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On Soergel bimodules
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Fourier transform of the discriminant locus on the moduli space of cubic curves

We study (homogeneous) Fourier-Deligne transform of the characteristic function supported
on the discriminant locus on the moduli space of cubic curves over finite fields. We propose a
conjectural motivic formula which describes the value of the Fourier-Deligne transform explicitly.
Rather surprisingly, certain K3 surfaces naturally appear in the formula, and their Hasse-Weil
zeta functions conjecturally explain the “square-root cancellation” phenomena of the associated
exponential sums. We also present some experimental evidences, partial theoretical results, and
possible approaches to the complete proof. (Joint work with Yasuhiro Ishitsuka (Kyoto) and
Takashi Taniguchi (Kobe).)
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Compactifications of locally symmetric spaces and Gromov-Hausdorff limits of K3 surfaces
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On the supersingular locus of the Shimura variety for GU(2,2) over a ramified prime

Let L be an imaginary quadratic field, and p an odd prime number. Then Rapoport and
Zink constructed integral models over the integer ring of a p-adic field of Shimura varieties for
GU(r, s) associated to L/Q with Bruhat-Tits level at p. It is defined as a moduli space of abelian
varieties with CM by L and additional structures. In this talk, we give a concrete description
of the supersingular locus of the geometric special fiber of the integral model for (r,s) = (2,2)
when p is ramified in L and the level at p is special maximal parahoric. More precisely, we see
that the supersingular locus consists of exactly two components; one is contained in the closure
of the generic fiber and has purely 2-dimensional, and the other does not intersect with the

closure of the generic fiber and has purely 1-dimensional.
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Logarithmic prismatic cohomology

Bhatt and Scholze developed the theory of prisms and prismatic cohomology. In particular,
they obtained a site-theoretic construction of Breuil-Kisin cohomology in the smooth case. It
is natural to consider a logarithmic variant to study the semistable case. I will report on the

status of the log prismatic theory.
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Level one Weyl modules for toroidal Lie algebras
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Geometric realization of Weil representations for unitary groups over finite fields and some

applications

WEeil representations for symplectic groups over finite fields are constructed by Howe. Weil
representations for unitary groups are constructed by Gerardin. In the following, we consider
Weil representations for unitary groups. We give a geometric construction of the Weil repre-
sentation on the middle cohomology of a certain algebraic variety.

We introduce two applications of the above construction. In characteristic two, Tiep con-
structs an extension of the Weil representation to a semidirect group of a unitary group with
a cyclic group of order two, which is used for Howe correspondence. We give a uniform geo-
metric construction of this by using Frobenius structure on the cohomology not depending on
characteristic.

We construct Shintani liftings of Weil representations again by using Frobenius structure,
which is a unitary version of Henniart—Wang’s result in a symplectic case. This is a joint work

with Naoki Imai.
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Local Langlands correspondence for regular supercuspidal representations of GL(n)

Building on J.-K. Yu’s construction of supercuspidal representations, Kaletha recently de-
fined the class of regular supercuspidal representations for tamely ramified p-adic groups (of
odd residual characteristic) and made a profound study of these representations. In particular,
he constructed (a candidate of) the local Langlands correspondence for regular supercuspi-
dal representations and showed a number of desired properties. In this talk we will explain
that Kaletha’s construction indeed gives the local Langlands correspondence when the group
is GL(n). A key fact is that in this case regular supercuspidal representations are nothing
other than essentially tame representations intensively studied by Bushnell-Henniart and later

by Tam. This is a joint work with Masao Oi.
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Local Saito-Kurokawa A-packets and f-adic cohomology of Rapoport-Zink tower for GSp(4)
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Modularity of elliptic curves over certain totally real fields

An elliptic curve over a totally real field is said to be modular if its Hasse-Weil L-function is
the L-function associated to some Hilbert modular form.

Many elliptic curves over totally real fields are already known to be modular, but it is still
hard to prove modularity of all elliptic curves.

I will explain how to obtain modularity of elliptic curves (in a difficult case) by using the

theory of Diophantine stability due to Mazur-Rubin.



