
L-functions and Geometric Representation Theory
4th Nisyros Conference on Automorphic Representations & Related Topics

Nisyros island, Greece, 22–27 July 2019

Schedule

Monday 22 July

9:00 Meet at Porfyris Hotel to walk to the school.

9:30 Sergey Lysenko: Construction of automorphic sheaves for GSp4.

10:30 Coffee break

11:00 David Ben-Zvi: Geometric Langlands Duality for Spherical Varieties.

12:00 Lunch.

14:00 Michael Finkelberg: Geometric Satake equivalence for some supergroups.

15:15 Dimitri Wyss: Non-archimedean volumes of the Hitchin fibration and the fundamental lemma.

19:00 Reception at Yiannis’ place.

Tuesday 23 July

9:30 Xinwen Zhu: Some conjectures on a quasi-coherent sheaf on the stack of Langlands parameters.

10:30 Coffee break

11:00 Justin Campbell: The fundamental local equivalence at integral level.

12:00 Lunch.

14:00 Timo Richarz: The motivic Satake equivalence.

15:15 Sam Gunningham: The group of regular centralizers and the Knop–Ngo action via derived Satake.

17:00 Departure for Lyes beach. (Meet at the port.)

Wednesday 24 July

9:30 Trip to the village Nikeiá and the volcano, lunch at the village Emboriós, back at 16:00. (Meet at
the port in the morning, option to hike back.)

Thursday 25 July

9:30 Will Sawin: A geometric approach to the sup-norm problem over function fields.

10:30 Coffee break

11:00 Thomas Haines: Singularities in reductions of Shimura varieties.

12:00 Lunch.

14:00 Ivan Mirković: Abelianization and loop Grassmannians.

15:15 Discussion session: Perverse sheaves on arc spaces. (Bouthier, Ngô, Raskin.)



Friday 26 July

9:30 Sam Raskin: The categorical Weil representation.

10:30 Coffee break

11:00 Alexis Bouthier: Torsors on loop groups and Hitchin fibration.

12:00 Group photo.

12:10 Lunch.

14:00 Wen Wei Li: Some new zeta integrals associated with real prehomogeneous vector spaces.

15:15 Wee Teck Gan: Relative character identities and theta correspondence.

17:00 Departure for Lyes beach. (Meet at the port.)

20:00 Departure for Saint Pantaleon traditional festival in Avláki. (Meet at the port.)

Saturday 27 July

10:00 Boat trip around the island and to Yiaĺı island. (Back by 14:30. Meet at the port.)
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Titles and abstracts

David Ben-Zvi
Geometric Langlands Duality for Spherical Varieties.
Abstract: I will describe joint work in progress with Yiannis Sakellaridis and Akshay Venkatesh

exploring a “relative” form of the geometric Langlands correspondence, inspired on one hand by periods
and harmonic analysis on spherical varieties, and on the other hand by symplectic duality for bound-
ary conditions in gauge theory. Roughly speaking, the expectation is that Hamiltonian G-spaces (such
as cotangents of spherical varieties) have Langlands dual Hamiltonian Ǧ-spaces, which control various
aspects of the associated representation theory. In particular, we propose a conjecture identifying cate-
gories of spherical sheaves on spherical G-varieties over fields of Laurent series with categories of coherent
sheaves on their dual Hamiltonian Ǧ-variety, and explain how this conjecture categorifies statements such
as the corresponding Plancherel formula. I will explain some of the geometric and categorical structures
appearing in this story and some of the evidence for the conjectures.

Alexis Bouthier
Torsors on loop groups and Hitchin fibration.
Abstract In various contexts such as the product formula for Hitchin fibration over generically

regular semisimple locus, the geometry of the prestack [G(k((t))/Ad(G(k((t)))] or to understand loops
in an algebraic stack , it is important to establish some foundational and vanishing results for G-torsors
over Laurent series rings. In this talk, we will present some general algebrization theorems, complete
formula for Pic(R((t))) and more generally for torsors under tori and some vanishing results that are
relevant for these problems. This is a joint work with K. Cesnavicius.

Justin Campbell
The fundamental local equivalence at integral level.
Abstract: The geometric Satake equivalence plays a basic role in the geometric Langlands program.

Gaitsgory and Lurie have predicted that this equivalence admits a quantum deformation, which is ex-
pected to be similarly fundamental to the quantum geometric Langlands program. In this deformation
the spherical Hecke category is replaced by twisted Whittaker sheaves on the affine Grassmannian, and
representations of the Langlands dual group are replaced by a certain category of representations of its
affine Kac-Moody algebra. In this talk I will explain some recent joint work with G. Dhillon, in which
we construct a tamely ramified version of this fundamental local equivalence at integral level by passing
through a singular block of affine category O.

Michael Finkelberg
Geometric Satake equivalence for some supergroups.
Abstract: We prove a particular case of a degenerate version of Gaiotto’s conjecture, relating

spherical perverse sheaves on the mirabolic affine Grassmannian to representations of gl(N |N). This is
a work of R.Travkin, V.Ginzburg and A.Braverman.

Wee Teck Gan
Relative character identities and theta correspondence.

Sam Gunningham
The group of regular centralizers and the Knop–Ngo action via derived Satake.
Abstract: The derived geometric Satake theorem of Bezrukavnikov–Finkelberg identifies the cate-

gory of equivariant D-modules on the affine Grassmannian with adjoint equivariant coherent sheaves on
the Langlands dual Lie algebra, so that convolution on the Grassmannian is identified with pointiwise
tensor product on the Langlands dual side. I will explain how pointwise multiplication on the Grassman-
nian may be described via convolution for a certain interesting group action on the dual adjoint quotient
stack. If there is time I will explain some consequences of this structure in the context of categorical
representation theory. This is joint work with David Ben-Zvi.

Thomas Haines
Singularities in reductions of Shimura varieties.
Abstract: The singularities in the reduction modulo p of the modular curve Y0(p) are visualized by

the famous picture of two curves meeting transversally at the supersingular points. It is a fundamental
question to understand the singularities which arise in the reductions modulo p of integral models of
Shimura varieties. For PEL type Shimura varieties with parahoric level structure at p, this question
has been studied since the 1990’s. Due to the recent construction of Kisin and Pappas, it now makes
sense to pursue this question for abelian type Shimura varieties with parahoric level structure. Recently



He-Pappas-Rapoport gave a classification of the Shimura varieties in this class which have either good
or semistable reduction. But what is the strongest statement we can make about the nature of the
singularities in general? For some time it has been expected that the integral models are Cohen-Macaulay.
This talk will discuss recent work with Timo Richarz, in which we prove that, with mild restrictions on
p, all Pappas-Zhu parahoric local models, and therefore all Kisin-Pappas Shimura varieties, are Cohen-
Macaulay.

Wen-Wei Li
Some new zeta integrals associated with real prehomogeneous vector spaces.
Abstract: The Godement–Jacquet zeta integrals and Sato’s prehomogeneous zeta integrals share a

common feature: they both involve Schwartz functions and Fourier transforms on prehomogeneous vector
spaces. In this talk I will sketch a common generalization in the local Archimedean case. Specifically, for
a reductive prehomogeneous vector space which is also a spherical variety, I will define the zeta integrals
of generalized matrix coefficients of admissible representations against Schwartz functions, prove their
convergence and meromorphic continuation, and establish the local functional equation. Our arguments
are based on various estimates on generalized matrix coefficients and Knop’s work on invariant differential
operators.

Sergey Lysenko
Construction of automorphic sheaves for GSp4.
Abstract: Let X be a smooth projective connected curve over an an algebraically closed field of

characteristic > 2. Let G = GSp4 and E′ an l-adic GL-local system on X whose standard representation
E is irreducible of rank 4 on X. We construct an automorphic sheaf on BunG associated to E′ as an
application of more general results about the geometric theta-lifting. The non-vanishing of this sheaf
is proved through a calculation of linear periods of the automorphic sheaf AutE on Bun4. The latter
calculation is done for Bun2n for any n.

Ivan Mirković
Abelianization and loop Grassmannians
Abstract: In algebraic geometry reductive groups should arise from graphs using distributions on

curves. First, in the abelian case, i.e., the multiplicative group Gm, Contou-Carrere says that the
abelianization AX of a local of global smooth curve X (the freely generated commutative group object
in algebraic geometry) turns out to be the multiplicative (meaning Gm-valued) distributions on X. [The
semiabelianization (the freely generated commutative monoid) is the Hilbert scheme of points HX of the
curve.] In the non-commutative case of a reductive G, the G-cohomology of a curve should be given
by “projective distributions” on the the cohomology of a Cartan, the ones that satisfy a property of
“locality” or “factorization”.

Sam Raskin
The categorical Weil representation.
This talk is about a version of the Weil representation in local geometric Langlands, emphasis on the

D-module setting. It would explain:
a) The local geometric Langlands program for number theorists.

b) The finite-dimensional categorical Weil representation (this is an analogue of the Weil representation
for a symplectic group over a finite-field). In a precise sense, this action is given by certain formulae.
c) The infinite-dimensional analogue (this is an analogue over a local field). The “metaplectic obstruc-
tion” occurs here, and is a little fun.
d) Some mild applications (e.g., statements that some constructions are independent of various La-
grangians).
e) Question: l-adic version? My methods are not purely geometric in the sense that they involve D-
module specific methods (Lie algebras and so on). I can formulate a precise expectation, and I believe
it is not known.

Timo Richarz
The motivic Satake equivalence
Abstract: The geometric Satake equivalence due to Lusztig, Drinfeld, Ginzburg, Mirkovic and

Vilonen is by now an indispensable tool in the Langlands program. Versions of this equivalence for
different cohomology theories are known such as algebraic D-modules over characteristic zero fields or
`-adic cohomology over arbitrary fields. In this talk I explain how to apply the theory of etale motives as
developed by Voevodsky, Levine, Hanamura, Ayoub, Cisinski-Dglise and many others to the construction
of a motivic Satake equivalence which under suitable realization functors recovers the geometric Satake



equivalence. As dual group one obtains a certain extension of the classical Langlands dual group by a one
dimensional torus. This relates to the notion of C-algebraic versus L-algebraic introduced by Buzzard
and Gee. A key step in the proof is the construction of intersection motives on affine Grassmannians. A
direct consequence of their existence is an unconditional construction of IC-Chow groups of moduli stacks
of shtukas. Our hope is to obtain in this way independence of ` results in the work of V. Lafforgue on
the Langlands correspondence for global function fields. This is joint work in progress with J. Scholbach.

Will Sawin
A geometric approach to the sup-norm problem over function fields.
Abstract: The sup-norm problem in analytic number theory asks for the largest value taken by

a given automorphic form, viewed simply as a function on some space. Thanks to the construction of
Hecke eigensheaves by Drinfeld and Frenkel–Gaitsgory–Vilonen, the function field version of this problem
can be viewed as a geometric question about these sheaves. By adapting a result of Massey, we reduce
this to an elementary problem in intersection theory, which we solve in the special case of newforms on
GL2(Fq(t)).

Dimitri Wyss
Non-archimedean volumes of the Hitchin fibration and the fundamental lemma.

Xinwen Zhu
Some conjectures on a quasi-coherent sheaf on the stack of Langlands parameters.


