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Practical information
 The whole meeting will take place on Zoom.
 On 15 March 2021 (Monday) and 16 March 2021 (Tuesday), all lectures will be given between
09:30 and 16:30, İstanbul time (UTC/GMT+3).
 On 17 March 2021 (Wednesday), all lectures will be given between 10:00 and 14:30, İstanbul time
(UTC/GMT+3).
 We ask all participants to respect the following code of conduct:
1. To the extent possible, save your questions for the end of the talk. Only if you feel it is essential to
clarify a point during the talk, raise your hand and wait for permission from the Chair.
2. The Chair for the session will provide permission to ask questions (again, preferably, at the end of
the talk) by noting that a participant has raised its hand.
3. There will be unmoderated open chat sessions and your good and respectful behavior is expected.

1st FGC—IPM Joint Number Theory Meeting
- Program 15 March, 2021 (local time UTC/GMT+3)
Morning session:
09:20—09:30 Nihat Sadık DEĞER: Opening remarks.
09:30—10:30 Mohammad Hadi HEDAYATZADEH: The generic fibre of the exterior power
morphism on the Lubin-Tate tower.
10:30—10:45 Discussion and virtual coffee/tea break.
10:45—11:45 Ekin OZMAN: Modular curves, rational points, Diophantine equations.
11:45—12:00 Discussion and virtual coffee/tea break.
Afternoon session:
13:00—14:00 Simon HABERLI: Satake compactification of analytic Drinfeld modular varieties.
14:00—14:15 Discussion and virtual coffee/tea break.
14:15—15:15 Yasemin KARA: Solving Fermat type equations via modular approach.
15:15—15:30 Discussion and virtual coffee/tea break.
15:30—16:30 Ali MOHAMMADI: Points on polynomial curves in small boxes modulo an integer.
16:30—16:45 Discussion and virtual coffee/tea break.
16 March, 2021 (local time UTC/GMT+3)
Morning session:
09:30—10:30 Alp BASSA: Rational points on curves over finite fields and their asymptotic.
10:30—10:45 Discussion and virtual coffee/tea break.
10:45—11:45 Esmail ARASTEH RAD: Zeta-function for the moduli of G-shtukas.
11:45—12:00 Discussion and virtual coffee/tea break.
Afternoon session:
13:00—14:00 Ali RAJAEI: Some “small” class number problems.
14:00—14:15 Discussion and virtual coffee/tea break.
14:15—15:15 Kâzım İlhan İKEDA: On the reciprocity and functoriality principles of Langlands.
15:15—15:30 Discussion and virtual coffee/tea break.

15:30—16:30 Mahdi ASGARI: Combinatorics of the Arthur Trace Formula.
16:30—16:45 Discussion and virtual coffee/tea break.
17 March, 2021 (local time UTC/GMT+3)
Morning session:
10:00—11:00 Susumu TANABÉ: Monodromy of GKZ Hypergeometric functions and homological
mirror symmetry.
11:00—11:15 Discussion and virtual coffee/tea break.
11:15—12:15 Farzad ARYAN: Higher moments of distribution of zeta zeros.
12:15—12:30 Discussion and virtual coffee/tea break.
Afternoon session:
13:30—14:30 Deniz Ali KAPTAN: Small gaps in primes: from GPY to Maynard-Tao.
14:30—14:45 Discussion and virtual coffee/tea break.
14:45—15:00 Closing remarks.
[End of the meeting]

1st FGC-IPM JOINT NUMBER THEORY MEETING
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MARCH 15–17, 2021

Introduction
“We are happy to announce the first joint event organized by FGC and IPM. We hope that this will be the
beginning of a fruitful collaboration between the two science communities, and are planning to expand this to
other areas of Mathematics and Physics in the near future.”
Prof. Dr. Nihat Sadık Deǧer
Director of the FGC

Prof. Dr. Massoud Pourmahdian
Head of the School of Mathematics, IPM
The speakers (FGC side)

Alp BASSA (Boǧaziçi University):
Title: Rational points on curves over finite fields and their asymptotic.
Abstract:
Curves over finite fields with many rational points have been of interest for both theoretical reasons and for
applications. To obtain such curves with large genus various methods have been employed in the past. One such
method is by means of explicit recursive equations and will be the emphasis of this talk. The recursive nature
of these towers makes them very special and in fact all good examples have been shown to have a modular
interpretation of some sort. In this talk I will try to give an overview of the landscape of explicit recursive
towers and their modularity.
Kâzım İlhan İKEDA (Boǧaziçi University and Feza Gürsey Center for Physics and Mathematics):
Title: On the reciprocity and functoriality principles of Langlands.
Abstract:
Using the restricted free products of topological groups and the local non-abelian class field theory in the sense
(ϕ )
of Koch, for a given number field K, we construct a concrete and unconditional topological group W A K ν called
the Weil-Arthur idèle group of K, which is closely related with the hypothetical automorphic Langlands group
(ϕ )
LK of K. We shall then prove that, if LK exists, then there exists a continuous homomorphism W A K ν →
LK , which should be considered as the ultimate form of global non-abelian reciprocity law of K. Finally,
after reviewing the expected properties of the automorphic Langlands group LK of K, whose existence is still
conjectural, and stating the Langlands reciprocity and functoriality principles over the number field K, we shall
reformulate the reciprocity and functoriality principles of Langlands over K as special cases of a “new and
general principle” using new type of parameters of reductive groups, which for a reductive group G over K, we
(ϕ )
call the W A-parameters W A K ν → L G(C) of G over K.
Deniz Ali KAPTAN (İstinye University):
Title: Small gaps in primes: from GPY to Maynard-Tao.
Abstract:
The talk will give a bird’s eye account of the progression of ideas in the investigation of small gaps between
primes, from the method of Goldston-Pintz-Yıldırım to that of Maynard-Tao, visiting various applications along
the way.
Yasemin KARA (Boǧaziçi University):
Title: Solving Fermat type equations via modular approach.
Abstract:
Recent work of Freitas and Siksek showed that an asymptotic version of Fermat’s Last Theorem (FLT) holds
for many totally real fields. This result was extended by Deconinck to the generalized Fermat equation of the
form Axp + By p + Cz p = 0, where A, B, C are odd integers belonging to a totally real field. Later Şengün and
Siksek showed that the asymptotic FLT holds over number fields assuming standard modularity conjectures.
Combining their techniques we(∗) show that the generalized Fermat’s Last Theorem (GFLT) holds over
number fields asymptotically assuming the standard conjectures. We also give three results which show the
existence of families of number fields on which asymptotic versions of FLT or GFLT hold. In particular, we
prove that the asymptotic GFLT holds for a set of imaginary quadratic number fields of density 5/6.
1
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In a different work, we(∗∗) show that for a totally real number field K with narrow class number one, the
Fermat type equation xp + y p = z 2 does not have certain type of solutions in the ring of integers of K for any
prime exponent p > BK where BK is a constant depending only on K.
(∗) Joint work with E. Özman.
(∗∗) Joint work with E. Işık and E. Özman.

Ekin ÖZMAN (Boǧaziçi University and Feza Gürsey Center for Physics and Mathematics):
Title: Modular curves, rational points, Diophantine equations.
Abstract:
Understanding solutions of Diophantine equations over rationals or more generally over any number field is
one of the main problems of number theory. By the help of the modular techniques used in the proof of
Fermat’s last theorem by Wiles and its generalizations it is possible to solve other Diophantine equations too.
Understanding quadratic points on the classical modular curve or rational points on its twists play a central
role in this approach. In this talk, I will mention some recent results about points on modular curves and
Diophantine Equations.
Susumu TANABÉ (Galatasaray University):
Title: Monodromy of GKZ Hypergeometric functions and homological mirror symmetry.
Abstract:
We study the monodromy of Gel’fand-Kapranov-Zelevinski hypergeometric functions that are considered as
periods of a Calabi-Yau hypersurface defined by a reflexive polytope. In other words, we assume that this
polytope gives rise to a reflexive Gorenstein cone. Our principal concern will be the monodromy behaviour of
GKZ hypergometric functions as they are analytically continued along loops avoiding discriminantal loci. We
shall use the language of amoeba to describe the analytic continuation process. We study the monodromy of
Gel’fand-Kapranov-Zelevinski hypergeometric functions that are considered as periods of a Calabi-Yau hypersurface defined by a reflexive polytope. In other words, we assume that this polytope gives rise to a reflexive
Gorenstein cone. Our principal concern will be the monodromy behaviour of GKZ hypergometric functions as
they are analytically continued along loops avoiding discriminantal loci. We shall use the language of amoeba to
describe the analytic continuation process. We recall a monodromy formula by Horja that allows interpretation
as a variation of Picard-Lefschetz formula in our special setting. We show that in certain cases our main theorem
gives supporting evidence for the homological mirror symmetry conjecture by Kontsevich.
The speakers (IPM side)
Esmail ARASTEH RAD (University of Münster):
Title: Zeta-function for the moduli of G-shtukas.
Abstract:
Rapoport-Zink spaces are local counterparts for Shimura varieties. This slogan refers to another popular slogan
that says that they are assumed to play a similar role in the local Langlands program as the one that Shimura
varieties play in the global version. In this talk we survey the analogous picture over function fields, where
the moduli spaces for global G-shtukas replace Shimura varieties and Rapoport-Zink spaces for local P-shtukas
replace the Rapoport-Zink spaces (for p-divisible groups). We further recall some stories indicating how desirable
it is to explore the Hasse-Weil zeta functions attached to Shimura varieties, and then we address the analogous
question over function fields, based on so-called the local theory for global shtukas.
Farzad ARYAN (Georg August University of Göttingen):
Title: Higher moments of distribution of zeta zeros.
Abstract:
I will talk about my recent work on the mean-value of long Dirichlet polynomials and applications to the
logarithmic derivative of the Riemann zeta function.
Mahdi ASGARI (Oklahoma State University):
Title: Combinatorics of the Arthur Trace Formula.
Abstract:
The Arthur Trace Formula (ATF) is an equality of two distributions of nice test function on adèlic groups and
it has played a central role in the modern Number Theory and Automorphic Forms in the las 50 years or so.
Arthur established the first iteration of the ATF, called the non-invariant trace formula, using complicated
geometric/combinatorial and analytical techniques, with further iterations, such as invariant, stable, weighted,
twisted, trace formulae to follow.
In a joint work with Kiumars Kaveh (University of Pittsburgh) we explicate the geometric/combinatorial
aspects of ATF by recasting it in the language of convex polytopes and fans, making the geometric and combinatorial aspects more transparent and natural. In this talk I will report on this work.
Simon HÄBERLI (Institute for Research in Fundamental Sciences):
Title: Satake compactification of analytic Drinfeld modular varieties.

3

Abstract:
Drinfeld modular varieties are function field analogues of Shimura varieties. We shall recall the analytic structure
of a Drinfeld modular variety and describe its Satake compactification. This is a normal projective compactification analogous to Satake, Baily and Borel’s compactifications of Shimura varieties. It is stratified by smaller
dimensional Drinfeld modular varieties and comes equipped with invertible sheaves whose global sections may
be interpreted as modular forms. Many of its essential properties are established simultaneously with an explicit
isomorphism to the analytification of Pink’s algebraic Satake compactification.
Mohammad Hadi HEDAYATZADEH (Institute for Research in Fundamental Sciences):
Title: The generic fibre of the exterior power morphism on the Lubin-Tate tower.
Abstract:
Using Scholze-Weinstein description of the Rapoport-Zink spaces in terms of p-adic Hodge theory and the
vector bundles on the Fargues-Fontaine curve, we show that a certain diagram constructed via the exterior
power morphism from the Lubin-Tate tower to the Rapoport-Zink tower is Cartesian. The special case of the
determinant morphism is a theorem of Scholze-Weinstein. This result helps us understand the behavior of the
exterior power morphism via-à-vis the period morphisms on the Lubin-Tate and Rapoport-Zink towers.
Ali MOHAMMADI (Institute for Research in Fundamental Sciences):
Title: Points on polynomial curves in small boxes modulo an integer.
Abstract:
We consider the question of obtaining explicit upper-bounds on the number of integer solutions to certain
polynomial congruence equations, lying inside a box. Generally, powerful methods exist to approach this
problem, when a given box is in a sense large. For example, for a prime modulus, one may use Weil bounds
on character sums. Although, the resulting bound becomes trivial if a box is too small. The main purpose of
this talk is to describe alternative methods for dealing with small boxes. In particular, we outline an argument
which relies on results from the geometry of numbers and the recent work on Vinogradov’s mean value theorem
to obtain analogues of a theorem of Bombieri and Pila modulo arbitrary integers. This talk is based on a joint
work with Bryce Kerr.
Ali RAJAEI (Tarbiat Modares University and Institute for Research in Fundamental Sciences):
Title: Some “small” class number problems.
Abstract:
This is a report on a joint work in progress (with Farahnaz Amiri). We’ll first discuss some history of various
class number problems, dating back to Gauss, then focus on cases where a finite list of all those number fields
“can” be written down. Towards the end we state some new results and sketch some proofs in a few cases not
fully investigated in the literature.
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