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Dualities between coefficients of modular forms

B. Cho (Dongguk U.)

We will try to give a new and self-contained proof of the original Zagier duality between Fourier

coefficients of weight 1/2 and 3/2 modular forms by using the theory of vector-valued modular

forms and the residue theorem. Further, we introduce some results on Zagier-type dualites between

harmonic weak Maass forms and weakly holomorphic modular forms of integral weights. Basically,

their proofs lie on the observation that we can think of certain bilinear pairing as a generalization

of the residue theorem to the case of harmonic weak Maass forms.

Some numerical computations about the non-commutative Iwasawa theory for el-

liptic curves with supersingular reduction.

M. Kim (Connecticut U.

The talk will discuss the non-commutative main conjecture for elliptic curves with good super-

singular primes p, emphasizing those aspects which are different from the case of elliptic curves

with good ordinary reduction. In the end of the talk, a very small set of numerical data will be

presented. Enlarging the set of data is on-going project.

Elliptic curves of rank zero satisfying the p-part of the Birch and Swinnerton-Dyer

conjecture

N. Kim (SNU)

Let p ∈ {3, 5, 7}, E/Q an elliptic curve with a rational point P of order p, and ED the

D−quadratic twist of E. Vatsal found some conditions such that ED has (analytic) rank zero

and Frey found some conditions such that the p−Selmer group of ED is trivial. In this talk, we

will consider a family of ED satisfying both of the conditions of Vatsal and Frey and show that

the p−part of the Birch and Swinnerton-Dyer conjecture is true for these elliptic curves ED. As

a corollary we will show that there are infinitely many elliptic curves E/Q such that for a posi-

tive portion of D, ED has rank zero and satisfies the 3−part of the Birch and Swinnerton-Dyer

conjecture. Previously only finite number of such curves are known due to K. James.

L-functions in the Langlands program

W. Kim (KIAS)
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This talk concerns L-functions appearing in the Langlands program. The style of presentation

would be informal and story-telling so as to talk about mathematical objects without worrying too

much of technical details. In this talk, an L-function means a meromorphic function on C which

has Euler product and functional equations. There are three types of L-functions to be considered.

First, an automorphic L-function L(s, π, r) is supposed to be attached to a cuspidal representa-

tion π of G(AF ) where r is a finite dimensional representation of LG(C). There is a finite set S of

places including infinite places such that πv is unramfied for v /∈ S. The (incomplete) L-function

is defined by

LS(s, π, r) =
∏
v/∈S

L(s, πv, r), L(s, πv, r) = det(I − r(tv)q−sv )−1

where tv is a representative of the semisimple conjugacy class in LT ⊂ LG(C) determined by

the unramified representation πv of G(Fv). Langlands conjectured that one can define local L-

functions L(s, πv, r) for all v (rather than for v /∈ S) so that the completed L-function L(s, π, r) =

LS(s, π, r)
∏
v∈S L(s, πv, r) has meromorphic continuation and functional equations. Though the

conjecture is not proven yet there have been several successful theories for certain cases such as the

integral representation method (Rankin-Selberg method) or the Langlands-Shahidi method (the

”constant term of Eisenstein series” theory). We may talk about several attempts to extend the

theories to cover more of automorphic L-functions.

On the other hand, there is a Hasse-Weil zeta-function (L-function) attached to a smooth pro-

jective scheme X over Z[1/N ] for some integer N ≥ 1. There is a finite set S of places (of Q)

including the infinite place such that the scheme Xp = X ×Z[1/N ] Fp is smooth and projective for

p /∈ S (p - N) and one defines

logZp(s,X) =
∞∑
m=1

1

mpms
(#X̄p(Fpm)), p /∈ S.

Then for p /∈ S and any prime l 6= p,

Zp(s,X) =

2 dimX∏
i=0

det(I − Fr · p−s|Hi
et(Xp,Ql

)

and one defines

ZS(s,X) =
∏
p/∈S

Zp(s,X), Z(s,X) = ZS(s,X)
∏
p∈S

Zp(s,X)

if one can define Zp(s,X) for p ∈ S. If X is nice (Shimura varieties, ellptic curves or certain

motives) then Z(s,X) is conjectured to be product of automorphic L-functions.

The last L-function is attached to a (certain) Galois representation ρ : Gal(Q̄/Q) → GLn(C).

For a prime p, the local Artin L-function is defined by

Lp(s, ρ) = det(I − Frp|ρIp · p
−s)

where Ip is the inertia group at p, i.e., it fits in the exact sequence

1→ Ip → Gal(Q̄p)/Qp)→ Gal(F̄p)/Fp) = 〈Frp〉 → 1



MYNT: TITLES AND ABSTRACTS 3

and ρ is (by abuse of notation)

Gal(Q̄p)/Qp) ↪→ Gal(Q̄/Q)
ρ→ GLn(C).

Set L(s, ρ) = L∞(s, ρ)
∏
p Lp(s, ρ). The Langlands reciprocity conjecture predicts that there is an

automorphic representation π of GLn(AQ) such that

L(s, ρ) = L(s, π, rst)

where rst is the standard representation of GLn(C).

As we can see from the proof of Taniyama-Shimuar conjecture (and Eichler-Shimura), all these

L-functions are related to each other (in a sense) and give information of another. Langlands said

that this kind of phenomenon should be true in a general setting.

The genus fields and Hilbert genus fields of number fields

J. Lee (KIAS)

Frohlich defined the genus fields of number fields. I introduce Ishida’s result for genus fields.

Moreover, I will share with you the notion for Hilbert genus field.

The maximum size of a Sidon set contained in a sparse random set of integers

S. Lee (KIAS)

The first part of this talk is about problems and results on classical extremal theory of addi-

tive number theory. A typical problem is as follows. We fix an (linear) equation (or a family of

equations). Then we want to estimate the maximum size of subsets in [n] := {1, . . . , n} which

contain no solution of the given equation. Important examples are sum-free sets (without solutions

of x1 + x2 = y), Sidon sets (without solutions of x1 + x2 = y1 + y2), or sets which contain no

arithmetic progression of a fixed size.

The second part of this talk is about the above consideration for sparse random sets in [n]. Let

[n]m be a random set obtained by choosing a set among all subsets of size m contained in [n] with

uniform probability. An interesting problem is to investigate the maximum size of subsets in [n]m

which does not contain any solution of a given equation. Some recent results by Conlon–Gowers

and Schacht will be introduced.

Finally, our results in this research direction will be explained. A set A of integers is a Sidon set

if all the sums a1 + a2, with a1 ≤ a2 and a1, a2 ∈ A, are distinct. In the 1940s, Chowla, Erdős and

Turán showed that the maximum possible size of a Sidon set contained in [n] = {0, 1, . . . , n− 1} is
√
n(1+o(1)). We study Sidon sets contained in sparse random sets of integers, replacing the ‘dense

environment’ [n] by a sparse, random subset R of [n]. We obtained a quite precise information

about the behavior of F ([n]m) = max{|S| : S ⊂ [n]m Sidon}. This is joint work with Yoshiharu

Kohayakawa, Vojtech Rödl, and Wojciech Samotij.
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Eichler cohomology theory for Jacobi forms

S. Lim (KIAS)

Let Γ be a finitely generated Fuchsian group of the firrst kind. Eichler introduced a cohomology

theory for Fuchsian groups, called as ”Eichler cohomology theory”, and established the C-linear

isomorphism from the direct sum of two spaces of cusp forms on Γ with the same integral weight

to the Eichler cohomology group of Γ. These results were generalized by Knopp to arbitrary real

weights. In this talk, we introduce the Eichler cohomology theory in the context of Jacobi forms.

We define the cohomology groups of Jacobi groups which are analogues of Eichler cohomology

groups and prove an Eichler cohomology theorem for Jacobi forms of arbitrary real weights.

On the Regulators of Real Quadratic Number Fields

J. Park (Postech)

The class number of a number field is one of the central subjects in number theory. The algebraic

side of it admits a huge theory with various strategies, whereas not so many progresses have been

made for the analytic side (i.e., its size or asymptotic distribution) which is dominated by the

behavior of the regulator.

For real quadratic cases, the difficulty of the latter comes from the lack of explicit connections

between field discriminants and fundamental units. We will go round this difficulty by simply

forgetting the discriminant and considering quadratic integers of fixed norms instead, and by doing

so we can make a small step ahead.

Construction of mock Jacobi forms by meromorphic Jacobi forms

Y. Park (KIAS)

(The aim of this talk is to explain a Zagier’s method in his recent paper.) Jacobi forms was

studied by Eichler and Zagier. There are two familiar examples. One is a Jacobi form associated

with binary quadratic form and the other is the Weierstrass ℘-function. Original Jacobi form is

defined as a holomorphic function, but we deal with a meromorphic one for a complex variable z

and get an analogy for theta decomposition.

In this talk, we define a mock modular form, mixed mock modular form and mock Jacobi

form then by using of meromorphic Jacobi forms, we construct a mock Jacobi form by splitting a

meromorphic Jacobi form as two parts.

Class fields over CM-fields

D. Shin (HUFU)

Kronecker-Weber Theorem asserts that an abelian extension of the field of rational numbers

is contained in some cyclotomic field. Generally, Hilbert proposed his 12th problem at the Paris
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ICM in 1900 which asks whether abelian extensions of a given number field can be generated by

the special values of a transcendental function. In 1920 Takagi settled the existence theorem in

class field theory which guarantees the existence of a unique abelian extension of a number field

whose Galois group is isomorphic to a given generalized ideal class group of the number field.

Practically, the ray class fields of an imaginary quadratic field can be generated by the coordinates

of the associated elliptic curve by the theory of complex multiplication, mainly due to Hasse, Hecke

and Deuring. Furthermore, Shimura developed the theory of complex multiplication for abelian

varieties of higher dimension. In this talk we shall set the scene and then discuss how to generate

class fields over CM-fields based on Shimuras result.


