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EBH: New step in strong approximation for linear algebraic groups

The classical theory of strong approximation for linear algebraic groups, developed
by Kneser, Prasad, and Platonov in the 1960s, only consider the semi-simple simply
connected case; the series works by Colliot-Thélene, Xu, Harari, and Demarche extended
these results to more general groups, which necessarily needed cohomological obstruc-
tions. In this talk, I will present new approaches to strong approximation that avoid to
use the abstract notion of cohomological obstruction. I will discuss two recent results:

1. (joint work with Yijin Wang) almost strong approximation for general linear
algebraic group (open question of Rapinchuk and Tralle);

2. (joint work with Zhizhong Huang and Runlin Zhang) arithmetic purity of strong
approximation for semi-simple simply connected case (open question of Wittenberg).

B K: Metric theory of Weyl sums

I will first introduce the Weyl sums and its applications on number theory, PDE
and ergodic theory. Then I will talk about the typical asymptotic bounds of Weyl sums
in the sense of measures and Hausdorff dimension. Joint works with R. Baker, K. Bryce,
J. Maynard and I. Shparlinski.

TiaE: Some recent progress on permutation polynomials

In this talk, we present a new approach to the study of permutation polynomi-
als over finite fields, which makes use of algebraic geometry, elliptic curves, algebraic
number theory, and serious group theory. We use this approach to produce many new
classes of permutation polynomials, to determine all permutation polynomials within
several classes of polynomials, and to resolve some conjectures and open problems in
the subject. We give a quick survey on other famous problems including Schur Conjec-
ture and Dickson conjecture, in particular, we explain in more detail our approach to
Carlitz—Wan conjecture via Galois theory. This is partially joint with Michael Zieve.

/4i%: On the symmetries of finite geometric structures

The study of highly transitive finite geometric structures is a main theme in finite
geometry and has a long history. The important work of Jacques Tits builds a connec-
tion between group theory and geometry, and the classification of finite simple groups
(CFSG) has played a prominent role in the development of finite geometry. In this talk, I
will report some recent classification results on finite generalized quadrangles by using
CFSG and an application of geometric methods in group theory.

AR F: Quantitative sheaf theory and its applications



In this talk, we study together the quantitative sheaf theory due to Sawin, Forey,
Fresan and Kowalski. This theory deals with an invariant named complexity of a
constructible étale sheaf on a variety, that bounds the total Betti number of the sheaf.
The main result of the theory is a quantitative form of the finiteness for complexities
under Grothendieck’s six functors, with a strong analytic number theory flavor. If time
permits, we discuss its beautiful applications in the equidistribution of exponential
sums and in finiteness of perverse sheaves.

HIAH: Quadratic forms and the circle method

This goal of this talk is to survey recent results (partly joint with D. Schindler
and A. Shute) on counting integer solutions related to quadratic forms, with a view
towards quantitative strong approximation. Our approach is based on the -variant of
the Hardy-Littlewood circle method developed by Heath-Brown, which expresses the
0-symbol as a suitable weighted exponential sum.

Y R: Exponential sums in translational tiling and Fourier restriction

This talk consists of two parts. In the first half we introduce how counting zeros of
exponential sums helps on the periodicity of translational multiple tiling. In the second
half we discuss Fourier restriction estimates in the real line and possible applications
on upper bound estimates of exponential sums.

JKJK: Non-vanishing of exponential sums

The exponential sum of a polynomial over a finite field is an algebraic integer, which
is a trace function. In this lecture, we attempt to classify the degree of the polynomial
for which the exponential sum is always non-zero. This leads to a deeper exponential
sum analogue of the Carlitz-Wan conjecture for permutation polynomials as proven by
Lenstra. Examples and a heuristic argument will be given to support the conjecture.
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KBt Frobenius structure on theta connections and rigidity of associated local
systems

In this talk, we first review the local monodromy at infinity of the Bessel F-
isocrystals following Dwork, Sperber. Then we explain a generalization of this story
for theta connections. Theta connections are certain rigid connections over P! minus
two points, related to epipelagic representations under the geometric Langlands corre-
spondence. As an application, we verify a conjecture of Reeder-Yu on the epipelagic
Langlands parameters under some technical conditions and a conjecture of Heinloth-
Ngo-Yun on the rigidity of Kloosterman sheaves for reductive groups. The talk is based
on my joint work with Xinwen Zhu and a joint work in progress with Lingfei Yi.

3k B %7 : On the irregular Newton-over-Hodge conjecture for complete intersections

Let (U, f) be a smooth variety over a number field £ equipped with a regular function.
On one side, C. Sabbah, J.-D. Yu, and T. Mochizuki introduced the irregular Hodge num-
bers {h29: p,q € Z, a € Q} associated to the exponentially twisted de Rham cohomology
H*(U, (QY, s A+ df)). On the other side, for a sufficiently large prime p of £ with residue
field x, one can study the exponential sums S, (U, f) = >___ Ulw) EXP ( % Tr,.e, f(z)), where
p is the characteristic of x. Deligne conjectured that the p-adic behavior of S, (U, f) is
connected with the irregular Hodge numbers in a precise way. Until recently, this con-
jecture was known only in special situations, such as in the “nondegenerate toric” and
“curve” cases. In this talk, I will report on joint work with Rufei Ren and Daging Wan,
in which we establish this conjecture for a large class of functions on a smooth complete
intersection with unipotent monodromy at oo.

5k#%: On the distinction between Kloosterman sums and multiplicative functions

The Kloosterman sum Kl(a, n) is one of the most important objects in Analytic
number theory. It is generally believed that Kl(a, n) as an arithmetic function is not far
away from being a multiplicative function. In this talk, I will challenge this belief. More
precisely, fix any integers a # 0 and k£ > 2, for any given nonzero complex number 7 and
complex valued multiplicative function f, we will show that 100% of the square-free
k-almost primes n satisfy Kl(a, n) # nf(n).

In the first half of the talk, I will recall some basic results on Kloosterman sums,
and report some recent progress on the distribution of Kl(a, n) at almost prime moduli
n. In the second half, I will introduce our results and give a sketch of the proofs.

I Restriction mean value theorems over minor arcs

In the study of the Roth type theorem, the restriction mean value theorems play
an important role. In this talk, we shall give a brief survey on restriction mean value
theorems and its applications. We shall also introduce the restriction mean value the-
orem over minor arcs and its application to the Roth type theorem for higher degree
equations.




