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Programme

August 31 (Mon)

9:00 – 9:30 Registration

9:30 – 9:40 Jeong Han Kim (Director of NIMS)

Opening speech

9:40 – 10:20 Yoonbok Lee (Yonsei University)

Title : On the zeros of Epstein zeta functions

Abstract : We investigate the zeros of Epstein zeta functions associated with positive definite
quadratics form with rational coefficients whose class number is bigger than 1. In this talk,
we discuss previous results of Davenport and Heilbronn, Voronin, Bombieri and Mueller, and
improve their results.

10:30 – 11:20 Koichi Kawada (Iwate University, Japan)

Title: On exceptional sets in Waring’s problem for cubes.

Abstract: LetRs(n) denote the number of representations of n as the sum of s cubes of natural
numbers. It is known that for each s ≥ 7, one hasRs(n) > 0 for all large n (Linnik, 1942), and
Vaughan (1986) determined asymptotic behaviour of Rs(n) as n → ∞ for s ≥ 8. Moreover,
we know that Rs(n) > 0 for “almost all” n, even for 4 ≤ s ≤ 6, and also we may say that
the expected asymptotic formulae for Rs(n) hold on average, for 4 ≤ s ≤ 7. Associated
with conclusions of these types, we may introduce sets of exceptions n in a natural sense, and
Wooley devised an efficient method to estimate density of such exceptional sets in his series
of papers at the beginning of this century.

Recently, Wooley and I noticed that a rather classical technique of Davenport may prove
profitable within the above modern argument of Wooley. The latter fact may be applicable for
various additive problems, and amongst others, we could obtain new estimates for density of
natural numbers n with R6(n) = 0, and also for those n violating the expected asymptotic
formula for R7(n). This collaboration with Wooley shall be the subject of my talk.

11:30 – 12:20 Ryotaro Okazaki (Doshisha University, Japan)

Title: On Weber’s Class Number Problem and Subgroup of F×l

Abstract: Let f = 2n+2 ≥ 8 and βj = cos(2jπ/f). Set K = Q(β1), (degK = f/4) and
hn = h(K). Weber calculated h1 = h2 = h3 and conjectured hn = 1 always holds for
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n ≥ 1. Later Bauer and Masley showed h4 = 1 and Linden showed h5 = 1. Recently K.
Horie initiated a project of proving this conjecture of Weber’s. Fukuda and Komatsu made a
progress.

They use the identity of hn and the index of the cyclotomic units ofK in the full unit group
of K. Horie isolated a relative units among them and related them with the ratio hn/hn−1.

In Horie’s work and succedent works of Fukuda-Komatsu, small generator of a certain
ideal in a cyclotomic field of smaller conductor turned out important. Let L be an odd prime
ideal of degree 1 in a cyclotomic field of conductor c = 2m+2 and L be its norm. We want an
odd element α = x0 +x1ω+x2ω

2 + · · ·+xc/2−1ω
c/2−1 with |x0|+ |x1|+ |x2|+ · · ·+ |xc/2−1|

smaller than L, where ω is a primitive c-th root of unity and xi ∈ Z.

This problem of small generator transforms into the following problem: Let g ∈ Z such
that its projection ḡ to F×L generate the subgroup of order c of F×L . Find an integer a such that
(a, ag, ag2, . . . , agc/2−1) + LZc/2 containes a tuple (x0, x1, x2, . . . , xc/2−1) ∈ Zc/2 such that
|x0|+ |x1|+ |x2|+ · · ·+ |xc/2−1| is smaller thatn L and x0 + x1 + x2 + · · ·+ xc/2−1 is odd.

This is a kind of problem of distribution of (l − 1)/c-th power residues.

In this talk, the speaker wishes to explain how Weber’s conjecture is related to this prob-
lem. If possible, he wants to prove some lower bound on certain albegraic units.

14:00 – 14:50 Alberto Perelli (University of Genova, Italy)

Title: Non-linear twists of L-functions, I

Abstract: A non-linear twist of an L-function L(s) is a Dirichlet series obtained by twisting
the coefficients of L(s) by a non-linear exponential. In this talk we will survey joint work
with J.Kaczorowski on the analytic properties of certain non-linear twists of the L-functions
of the Selberg class, as well as several applications of such twists.

15:00 – 15:50 Jerzy Kaczorowski (Adam Mickiewicz University, Poland)

Title: Non-linear twists of L-functions, II

Abstract: A non-linear twist of an L-function L(s) is a Dirichlet series obtained by twisting
the coefficients of L(s) by a non-linear exponential. In this talk we will survey joint work
with A. Perelli on the analytic properties of certain non-linear twists of the L-functions of the
Selberg class, as well as several applications of such twists.

16:00 – 16:50 Janos Pintz (Hungarian Academy of Sciences, Hungary)

Title: The parity problem and some conjectures of Erdös on consecutive integers
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Abstract: Erdös had many favorite problems on consecutive integers We will discuss among
others the celebrated Erdös-Mirsky conjecture on consecutive values of the divisor function,
stating d(x) = d(x + 1) for infinitely many integers x and its generalization for arbitrary
integer shifts n, that is, whether for a fixed n the equation d(x) = d(x+n) holds for infinitely
many values of x. Although (following the first breakthrough by C. Spiro) these problems
were solved later by Heath-Brown (for n = 1) and G. Pinner (for all values of n), many
problems remained open, for example, the analogue of Pinners result when the number of
divisors is substituted by the number of different prime divisors (the analogous problem for
n = 1 was recently solved by J.-C. Puchta and it was generalized for many other values of n
by Y. Buttkewitz). Earlier methods did not allow generalizations when the number of divisors
or prime divisors is prescribed, due to the parity barrier. It will be presented in the lecture,
how (similarly to small gaps between primes) Selberg’s sieve can lead to a unified method to
solve these problems.

This is a joint work with S.W. Graham, D. Goldston and C. Yildirim.
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September 1 (Tue)

9:00 – 9:50 A. Sankaranarayanan (Tata Institute of Fundamental Research, India)

Title: Exponential sums over primes in residue classes

Abstract: We specialize a problem studied by Elliott, the behaviour of arbitrary sequences ap
of complex numbers on residue classes to prime moduli to the case ap = e(αp). For these
special cases, we obtain under certain additional conditions improvements on Elliott’s results.

It is a joint work with Helmut Maier.

10:00 – 10:50 K. M. Tsang (University of Hong Kong, Hong Kong)

Title: Mean Square of the Riemann zeta-function

Abstract: The error term E(T ) in the mean square formula∫ T

0

∣∣∣∣ζ( 1

2
+ it

)∣∣∣∣2 dt ∼ T log
T

2π
+ (2γ − 1)T

has been extensively studied alongside with the famous error term ∆(x) in the dirichlet divisor
problem. In this talk, we give a survey on some recent results for the extreme values of these
error terms as well as formulas for their moments.

11:00 – 11:50 Aleksandar Ivic (University of Belgrade, Serbia)

Title: On mean value results for the Riemann zeta-function in short intervals

Abstract: We discuss the mean values of the Riemann zeta-function ζ(s), and analyze upper
and lower bounds for ∫ T+H

T−H
|ζ(1

2
+ it)|2k dt (1� H ≤ T ),

where k is a fixed natural number. In particular, we present the author’s new upper bound for
the above integral under the Riemann hypothesis, namely

(1)

∫ T+H

T−H
|ζ(1

2
+ it)|2k dt� H(log T )k

2
(
1+O(1/ log3 T )

)
(log3 T = log log log T ),

where H = T ϑ, 0 < ϑ ≤ 1 is a fixed number, and k is a fixed positive number. The proof of
(1) is based on the method of K. Soundararajan, who considered the case H = T .

14:00 – 14:50 Matti Jutila (University of Turku, Finland)
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Title: Atkinsons’s formula for Hardy’s function

Abstract: The original formula of F. V. Atkinson gives an expression for the integral function
of the square of Hardys function Z(t). In a recent paper (to appear in the Journal of Number
Theory) we obtained an analogous formula for the integral function of Hardys function itself.
We discuss the proof of this new Atkinson formula, as well as its consequences.

15:00 – 15:50 Akio Fujii (Rikkyo University, Japan)

Title: Some problems on Hecke L-functions.

Abstract: Hecke introduced some L-functions in the study of the problems on the diophantine
approximations. We shall extend these L-functions further and apply to the problems on the
equidistribution problems of the rational numbers.

16:00 – 16:50 Yoichi Motohashi (Nihon University, Japan)

Title: On a non-vanishing problem concerning holomorphic cusp forms

Abstract: We shall discuss an old/resisting non-vanishing problem that was raised by A. Good
(independently by the speaker too). This is relevant to the Ω- assertions on the error term in
the asymptotic formula for the mean square of the Hecke series associated with holomorphic
cusp forms.

19:00 – 21:00 Banquet
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September 2 (Wed)

9:20 – 9:50 Frank Thorne (Stanford University, USA)

Title: Analytic Properties of Shintani Zeta Functions

Abstract: The Shintani zeta function is a Dirichlet series associated to the action of SL2(Z) on
the lattice of integral binary cubic forms. There is a discriminant-preserving correspondence
between such forms and cubic rings, so that Shintani’s zeta function is naturally the generating
series for cubic rings.

Shintani proved that his zeta function has analytic continuation and a functional equation
(but no Euler product!) In this talk we will discuss analytic questions concerning Shintani’s
zeta function, such as the distribution of the zeros. As this work was only recently begun, we
will focus largely on background, motivation, and numerical data.

10:00 – 10:50 Leo Murata (Meiji Gakuin University, Japan)

Title: A relation between simple arithmetical functions and code systems.

My abstract: Let n =
∑∞

k=0 ak(n)2k, ak(n) is 0 or 1, be the 2-adic expansion of n, and define
S(n) =

∑∞
k=0 ak(n). We call this S(n) as the function sum of 2-adic digits. We start from

this function and find out an interesting relation between S(n) and the arithmetical function
(−1)n−1. We can generalize this relation and talk about a connection between a set of simple
arithmetic functions and Gray code-system. (joint work with Y. Kamiya)

11:00 – 11:50 Takashi Nakamura (Tokyo University of Science, Japan)

Title: Zeros and the universality for the Euler-Zagier-Hurwitz type of multiple zeta-functions

Abstract: In this talk, we will show relations between the zero-free region and the universality
for the Euler-Zagier-Hurwitz type of multiple zeta-functions. Roughly speaking these rela-
tions imply that we can obtain the universality for the Euler-Zagier-Hurwitz type of multiple
zeta-functions by their zero-free property, and vice versa. Moreover, we obtain the non-trivial
zeros, joint denseness and functional independence for the Euler-Zagier-Hurwitz type of mul-
tiple zeta-functions.

14:00 – 14:50 Johan Andersson (Uppsala University, Sweden)

Title: The zeta-function on the line Re(s) = 1

Abstract: We will show some estimates on lower bounds of the first power moment of the
Riemann zeta-function (and its inverse) in short intervals on the line Re(s) = 1. Examples of
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results we prove is the following:∫ T+δ

T

|ζ (1 + it)| dt ≥ Cεδ
2+ε > 0 (0 < δ ≤ 1)

as well as the corresponding result for |ζ(1 + it)|−1. We will also discuss when similar esti-
mates on curves ω(t) + it, when limt→∞ ω(t) = 1, can be obtained.

15:00 – 15:50 Irina Rezvyakova (Steklov Mathematical Institute (Moscow), Russia)

Title: On zeros of linear combinations of Hecke L-functions of an imaginary quadratic field

Abstract: Let −D ≤ −5 be a fundamental discriminant, Q(
√
−D) denote a quadratic exten-

sion of a field Q of rational numbers, and ψj be a complex class group character of Q(
√
−D)

(i.e. ψ2
j is non-trivial). We consider a linear combination∑

j

ajL(s, ψj) (0.1)

with real coefficients aj , where L(s, ψj) stands for Hecke L-function. An analogue of the
Riemann hypothesis isn’t fulfilled for such linear combinations in general. Nevertheless,
we prove that the critical line is an exceptional set which contains “many” zeros of (0.1).
Namely, we show that an interval

{
1
2

+ it : 0 < t < T
}

of the critical line contains at least
T (lnT )

2
h e−c

√
ln lnT zeros, where h = h(−D) is a class number of Q(

√
−D) and c > 0 is a

constant.

16:00 – 16:50 Nigel Watt (Cardiff University, UK)

Title: A Mean Value of Hecke L-Functions

Abstract: This talk will describe joint work of the speaker with Roelof Bruggeman and Yoichi
Motohashi on obtaining upper bounds for the mean-value

E(T,K) =
∑

−T≤m≤T

∫ T

−T

∣∣L (1
2

+ it, λm
)∣∣4 ∣∣∣ ∑

α∈Z[i]
0<|α|2≤K

Aαλ
m(α)|α|−2it

∣∣∣2dt,
where T and K are large positive parameters, the coefficients Aα are arbitrary complex num-
bers, λm is the ‘Grössencharakter’ given by λm(α) = (α/|α|)4m, and L(s, λm) is the corre-
sponding Hecke L-function, which, for Re(s) > 1, is given by

L (s, λm) =
1

4

∑
06=α∈Z[i]

λm(α)|α|−2s.

Sufficiently strong upper bounds on E(T, T θ) (for 0 ≤ θ ≤ 1/2, say) would help improve
current knowledge of the distribution of Gaussian primes. We express E(T,K) in terms of
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certain sums of Kloosterman sums (defined over Q(i)). Using Bruggeman and Motohashi’s
‘Kloosterman-Spectral Sum Formula’ for PSL2(Z[i])\PSL2(C) (as generalised by Hristina
Lokvenec-Guleska in her 2004 thesis) we are able to bring into play ideas from a 1982 paper
of Deshouillers and Iwaniec.

This research was begun as part of an EPSRC project ‘The Development and Applica-
tion of Mean-Value Results in Multiplicative Number Theory’ (GR/T20336/01) led by Glyn
Harman.

17:00 – 17:50 Dinakar Ramakrishnan (California Institute of Technology, USA)

Title: An inequality of traces, and a consequence for bounds on eigenvalues

Abstract: The object of this talk to show, for special situations involving a pair of groups
(G,H), such as H = D∗ and G = D∗F for suitable quaternion algebras D over Q (which
define cocompact subgroups of SL(2,R) and totally real number fields F, how one can derive
an inequality involving the respective traces on L2 automorphic forms. An aim of this project,
when completed, is to deduce that that a bad phenomenon over H, such as the failure of
Ramanujan, tends to propagate to G. This will be made precise in the talk.
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September 3 (Thur)

9:00 – 9:50 Brian Conrey (American Institute of Mathematics, USA)

Title: 42

Abstract: In recent joint work with Iwaniec and Soundararajan we use what we call the
‘asymptotic large sieve’ to evaluate the sixth moment of Dirichlet L-functions, suitably av-
eraged on the critical line. The main term involves the number 42 - a number which played
a key motivating role in work over the last 10 years aimed at developing the links between
random matrix theory and analytic number theory.

10:00 – 10:50 Kohji Matsumoto (Nagoya University, Japan)

Title: Functional equations for double zeta and L-functions

Abstract: This is a joint work with Y. Komori and H. Tsumura. We show a duality formula
for the Euler type double zeta-function of two variables, and its various generalizations (es-
pecially double L-functions). Moreover we point out that, restricting those duality formulas
to certain hyperplanes, we can obtain symmetric functional equations. Applications are also
mentioned.

11:00 – 11:50 Dorian Goldfeld (Columbia University, USA)

Title: Fourier expansions of newforms on GL(2,Q) at various cusps

Abstract: We shall discuss the Fourier expansion of Hecke-Maass eigenforms for GL(2,Q)
of arbitrary weight, level, and character at various cusps. It will be shown that the Fourier
coefficients at a cusp satisfy certain very explicit multiplicativity relations. As an application,
it is proved that a local representation of GL(2,Qp) which is isomorphic to a local factor
of a global cuspidal automorphic representation generated by the adelic lift of a newform of
arbitrary weight, level N , and character (mod N ) is supercuspidal if and only if at every cusp
(of width m and cusp parameter = 0) the mpk Fourier coefficient, at that cusp, vanishes for
all sufficiently large positive integers k.

This is joint work with Joe Hundley and Min Lee.

14:00 – 14:50 Lin Weng (Kyushu University, Japan)

Title: Zeta Functions for (G,P )/Q

Abstract: Naturally associated to pairs (G,P ) of reductive groups and their maximal parabol-
ics are abelian zeta functions. These zetas, governed by huge symmetries, including that of
Weyl, are expected to satisfy a standard functional equation and the Riemann Hypothesis.
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In this talk, we are going to talk about them, together with their relations with non-abelian
high rank zetas. The associated Riemann Hypothesis for SL(2, 3, 4, 5),Sp(4) and G2, (due
to Haseo Ki, Jeff Lagarias, Masatoshi Suzuki,) and general functional equation (proved by
Yasushi Komori), will be presented as well.

15:00 – 15:50 Masatoshi Suzuki (University of Tokyo, Japan)

Title: On the zeros of zeta functions for (G,P )/Q

Abstract: Let G be a semi-simple algebraic group defined over a field of rationals, and let
P be a maximal parabolic subgroup of G. For pairs (G,P ), the zeta functions ξG/PQ (s) were
introduced by Lin Weng in his study of periods of Eisenstein series. It is conjectured that
ξ
G/P
Q (s) are continued meromorphically to C, and satisfy the functional equation ξG/PQ (s) =

ξ
G/P
Q (1 − s). The analogue of the Riemann hypothesis for ξG/PQ (s) is obvious under the

conjectural functional equations. Remarkably it is proved that all zeros of ξG/PQ (s) lie on the
critical line Re(s) = 1/2 and simple ifG = SL(n) (n = 2, 3, 4, 5), Sp(4) andG2. In addition,
recently, the functional equations for general ξG/PQ (s) were proved by Yasushi Komori.

In this talk, we report on a progress on the Riemann hypothesis for ξG/PQ (s) attached to
general pairs (G,P ). This is a joint work with Yasushi Komori and Haseo Ki.

16:00 – 16:50 Jinhyun Park (Kaist, Korea)

Title: Additive Bloch-Wigner(-Ramakrishnan) di(poly)logarithm and algebraic cycles

Abstract: I discuss the additive counter part of the Bloch-Wigner(-Ramakrishnan) di(poly)logarithm
pioneered by Cathelineau from the point of view of algebraic cycles. The algebraic cycle
groups introduced here are the additive higher Chow groups. I will sketch how one can can
study these additive polylogarithms, and report some very recent results.
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September 4 (Fri)

9:00 – 9:50 Stephen Gelbart (Weizmann Institute of Science, Israel)

Title: Towards a Shahidi-like formula equating p-adic integrals with p-adic L-functions

Abstract: We give an introduction to this subject by first describing the (complex) case of
the relation between the first Fourier coefficient of the Eisenstein series on GL(2) and the
inverse of Riemann’s zeta function. We also describe the p-adic case by first reviewing p-adic
integrals with p-adic zeta functions. The generalization of this theory is work in progress with
Steve Miller, Alexei Panchishkin and Freydoon Shahidi.

10:00 – 10:50 Freydoon Shahidi (Purdue University, USA)

Title: Some Generralized Functionals and their Bessel functions

Abstract: For each locally compact group and three of its closed subgroups with some rela-
tions among them, and their representations, we intorduce a functional and a Bessel function
attached to it whose behaviour would allow us to study these functionals. Among the ex-
amples are Weyl integration formula for which Bessel functions are orbital integrals, as well
as intertwining operators and different functionals such as Whittaker and Bessel functionals
whose Bessel functions are again regular and twisted orbital integrals, as well as general-
ized Bessel functions which generalize the classical ones on SL(2). They cover many of the
integrals which have been studied in the subject so far. This is joint with J. Cogdell

11:00 – 11:50 Hiroyuki Yoshida (Kyoto University, Japan)

Title: Cohomology and L-values

Abstract: First I will explain a genaral method to attach a cohomology class (in group co-
homology) to a holomorphic automorphic form, generalizing the period integral of Eichler-
Shimura. Applying this construction I will show that it is possible to obtain ratios of L-values
explicitly in Hilbert modular case.

13:30 – 19:00 Excursion


