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Abstracts

Derived categories from infinitely generated tilting modules
HEEH

HANTE R

Finitely generated tilting modules have played an important role in representation
theory of algebras and groups, while infinitely generated tilting modules provide
completely different features. In this case, recollements of triangulated categories
(neither derived equivalences nor recollements of derived module categories) emerge.
In this talk, we shall consider the derived cateogry of the endomorphism ring of an
infinitely generated tilting module, including when an infinitely generated tilting
module induces a recollement of derived module categories. For example, the tilting
module Z & Q/Z has the endomorphism ring involving p-adic numbers and real
numbers, and admits a recollement of derived module categories. The talk reports

parts of joint works with Hongxing Chen on the subject.

Z-graded representation theory of the Hecke algebras of
type G(1,p,n)
BAIR
LR TR

In this talk I shall discuss a recent work with Andrew and Salim which sets up
a theory of Z-graded skew cellular algebras, generalizing the earlier theory of Z-
graded cellular algebras. As application, we show that the Hecke algebras of type
G(L,p,n) are Z-graded skew cellular. Moreover, the Iwahori-Hecke algebra of type D

are shown to be Z-graded cellular.
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Covers of the Integers by Residue Classes and their
Extensions to Groups

PN
PR

A system A = {a, +n,Z}*_, of k residue classes is called a cover of Z if any integer
belongs to one of the k residue classes. This concept was introduced by P. Erdds in

the 1950s. Erdés ever conjectured that A is a cover of Z whenever it covers 1, ..., 2%,

In this talk we introduce some basic results on covers of Z as well as their
elegant proofs. We will also talk about covers of groups by finitely many cosets,
give a proof of the Neumann-Tomkinson theorem, and introduce progress on the

Herzog-Schéheim conjecture and the speaker’s disjoint cosets conjecture.

Lang—Trotter conjecture for CM elliptic curves

BT
ST T

=X

N|

For any elliptic curve E over Q and any non-zero integer r, the Lang—Trotter conjec-
ture has predicted the asymptotic behaviours of the number of good primes p < z,
denoted by g (z), such that the Frobenius trace of E at p is equal to the given in-
teger r. Quite recently, we are able to prove an estimate for 7g,(z) which confirms
the upper bound part of the conjecture for CM elliptic curves. Moreover, intimate
connections of this conjecture and Hardy-Littlewood conjecture can also be estab-
lished to characterize the shape of the Lang-Trotter constant in 7g,(z). This is

based on the joint work with Daging Wan (in progress).




The Lang-Trotter Conjecture for the elliptic curve
y? = 2% + Dx
EJERS

P R

Let E be an elliptic curve over Q. Let a, denote the trace of the Frobenius endo-
morphism at a rational prime p. For a fixed integer r, define the prime-counting
function as g, (z) := Zp@ NS The Lang-Trotter Conjecture predicts that

Vi e

logx logx

o(3=—)

as * — oo, where Cf, is a specific non-negative constant. The Hardy-Littlewood

7TE,T($) = OE,r :

Conjecture gives a similar asymptotic formula as above for the number of primes of
the form ax? + bz + c¢. We establish a relationship between the Hardy-Littlewood
Conjecture and the Lang-Trotter Conjecture for the elliptic curve y? = 2° + Dz. We
show that the Hardy-Littlewood Conjecture implies the Lang-Trotter Conjecture
for y? = 23 + Dx. Conversely, if the Lang-Trotter Conjecture holds for some D
and 2r (for y*> = 23 + Dx,p { D, a, is always even) with positive constant Cp o,
then the polynomial z? + 72 represents infinitely many primes. For a prime p, if
a, = 2r, then p is necessarily of the form 2> 4+ r?. Fixing r and D, and assuming
that the Hardy-Littlewood Conjecture holds, we obtain the density of the primes
with a, = 2r inside the set of primes of the form z? +r?. In some cases, the density
is 1/4, which is a natural expectation, but it fails to be true for all D. In particular,

we give a full list of D and r when there is no prime p for a, = 2r.

Goldfeld Conjecture for Quadratic Twist Families of Elliptic
Curves

H ¥
AR

Abstract: Given a quadratic twist family of elliptic curve over rationals. Gold-
feld conjectured that half of elliptic curves in this family have analytic rank 0 and
half have analytic one.

In this talk, we review recent progress on this conjecture.
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"R 19 On the conditional bounds for Siegel zeros

10:30am
S
R
The study on the Siegel zeros is important in the number theory. In this talk, the
speaker will introduce some recent progress on the upper bounds for Siegel zeros
under some strong assumptions.
A 19 ¥51f Coleman-Mazur YeHIEAE
11:20am
JEHUR
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AA 20 Quantized cohomological Hall algebra of the d-loop quiver
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Counting integral points on indefinite ternary quadratic

equations over number fields 7RA 20
, 9:20am
(G
AR R

It is a classical question to count the integral solutions
N(f,a,T)=#{(aq, - ,apn) €Z": flag, -, ) =a with |[(ag, - ,a,)|| < T}

where f(z1,- -+ ,x,) is a non-singular indefinite quadratic form over Z with non-zero
a € Z and || - || is a norm on R".

For n > 4, it is well-known that

N(.faa'aT) N( H Ozp(f,a))-aoo(f,a,T)

as T — oo by the Hardy-Littlewood circle method.
For n = 3 and —a - det(f) € (Q*)?, Duke-Rudnick-Sarnak have proved that

N(fuavT) NC(f,CL)'()éOO(f,CL,T)

for some constant ¢(f,a) as T — oo. Both their method and results have been
simplified and generalized by Eskin-McMullen and Eskin-Mozes-Shah respectively.
Moreover, Borovoi-Rudnick have studied the constant ¢(f,a) by using Kottwitz in-
variant. By applying strong approximation with Brauer-Manin obstruction, Wei-
Xu have proved that ¢(f,a) can be given by average of product of the local factors
twisted by Brauer-Manin obstruction.

When n = 3 and —a - det(f) € (Q*)?, Oh-Shah have recently proved

N(f) a, T) ~ C(f: CL) : aoo(f7 a, T)lOgT
for some constant ¢(f,a) as T"— oo. In this talk, we will prove that

co(fa)= [] (1=pap(f,a)

p primes

and provide some explicit examples. This is a joint work with Runlin Zhang.
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