
RIMS 研究集会
保型形式・保型的L関数とその周辺

プログラム & アブストラクト

2月 1日 (月)

13:30 – 14:30 石井卓 (成蹊大学)

Title: Whittaker functions on Sp(2,R) and archimedean zeta integrals.

Abstract:

There are 4 kinds of generic representations of Sp(2,R), and explicit formulas of Whit-

taker functions for these representations have been studied by several people. We re-

cently find explicit formulas for the ”remaining case” (generalized principal series in-

duced from Siegel parabolic) by solving the system of PDE given by Hasegawa. We also

mention an application to computation of some archimedean zeta integrals on GSp(2),

such as Novodvorsky’s zeta integrals for the spinor L-functions, Shimura-type zeta in-

tegrals for the standard L-functions, and two complex variable zeta integrals discovered

by Bump, Friedberg and Ginzburg.

14:45 – 15:45 入江洋右 (九州大学)

Title: 余有限なクライン群に対する斜航的アイゼンスタイン級数について
Abstract:

双曲的アイゼンスタイン級数とは第一種フックス群の双曲元に対して定義される, 非正
則アイゼンスタイン級数の類似である. この講演では, 双曲的アイゼンスタイン級数の
余有限なクライン群に対する一般化である斜航的アイゼンスタイン級数について紹介し,

その基本的な性質: 保型性, 二乗可積分性, 有理型解析接続, ラプラシアンに対する微分
方程式, スペクトル展開等について説明する.

16:00 – 17:00 Ben Kane (香港大学)

Title: Meromorphic modular forms and polar harmonic Maass forms.

Abstract:

In this talk, we will discuss applications of new modular objects known as polar har-

monic Maass forms on some old questions of Petersson about meromorphic modular

forms. These applications include an explicit version of the Riemann-Roch Theorem

and Fourier coefficients for meromorphic modular forms. This is all joint work with

Kathrin Bringmann
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2月 2日 (火)

9:45 – 10:45 市川尚志 (佐賀大学)

Title: 概正則保型形式の代数的理論
Abstract:

In the elliptic modular case, Urban and Darmon-Rotger introduced algebraic counter-

parts of nearly holomorphic modular forms which we call nearly modular forms. After

reviewing their works briefly, we consider (vector-valued) nearly Siegel modular forms

over rings, and show the q-expansion principle. As its application to nearly holomor-

phic Siegel modular forms, we show the integrality of their CM values, and construct

corresponding p-adic modular forms.

11:00 – 12:00 広中由美子 (早稲田大学/RIMS)

Title: Harmonic analysis on the space of p-adic unitary hermitian matrices

– unified description including dyadic case.

Abstract:

We analyse the space of p-adic unitary hermitian matrices on the basis of spherical

functions, and give unified description including dyadic case.

13:30 – 14:30 高瀬幸一 (宮城教育大学)

Title: ハイパースペシャル・コンパクト群の正則既約指標について
Abstract:

有限線形群上の特別な Schur multiplier が自明であるとの仮説に基づいて，ハイパース
ペシャル・コンパクト群の既約ユニタリ表現を構成する一般的な方法を提案する．問題
の仮説が成り立つと期待される根拠も報告する．

14:45 – 15:45 Guangshi Lyu (山東大学)

Title: Orthogonality between additive characters and Fourier coefficients of cusp forms.

Abstract:

Fourier coefficients of automorphic forms are interesting and important objects in mod-

ern number theory. In this talk, I shall introduce some recent progress on orthogonality

between additive characters and Fourier coefficients of cusp forms over primes. If time

permits, I shall also talk about shifted convolution sums for higher rank groups. This

talk is based on my recent work joint with Fei Hou and Yujiao Jiang.
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16:00 – 17:00 Solomon Friedberg (Boston College)

Title: Eisenstein series on covering groups, crystal graphs, and canonical bases.

Abstract:

The Whittaker coefficients of Eisenstein series on covering groups can be expressed as

Dirichlet series in several complex variables that have analytic continuation and func-

tional equations. However they are not typically related to Langlands L-functions. The

first example, from the n-fold cover of GL(2), is an infinite sum of n-th order Gauss

sums, and was found and studied by Kubota in the 1960s and 1970s. In this talk I ex-

plain the situation for more general groups. For Eisenstein series induced from the Borel,

one obtains Dirichlet series whose coefficients may be expressed using crystal graphs and

specifically the lengths of root strings determined by the Kashiwara operators. For max-

imal parabolics, the theory of canonical bases enters into the description in two different

ways. Thus the series expressing the Whittaker coefficients combine number theoretic

quantities such as Gauss sums and the representation theory of quantum groups in a

surprising way.

2月 3日 (水)

9:20 – 9:40 来年度の RIMS 研究集会について

9:45 – 10:45 Siegfried Boecherer (University of Mannheim)

Title: On the kernel of the theta operators mod p.

Abstract:

Ramanujan’s theta operator can be generalized to Siegel modular forms in several ways:

For 1 ≤ r ≤ n and a Siegel modular form f =
∑

a(T )e2πitr(TZ) we put

Θ[r](f) =
∑

a(T )T [r]e2πitr(TZ).

Here T [r] is the matrix of all the determinants of submatrices of size r. This is not a

modular form in general, but a (vector-valued) modular form mod p. Using theta series

we construct many examples of level one modular forms, which are in the kernel of Θ[r]

mod p; we make some effort to determine the smallest possible weight of such forms (not

only the weight mod p-1). This is joint work with H.Kodama and S.Nagaoka.
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11:00 – 12:00 蘇仁和 (京都大学)

Title: The Kohnen plus space and Jacobi forms.

Abstract:

The Kohnen plus space is a space consisting of some modular forms of half-integral

weight characterized by some properties of whose Fourier coefficients. For example, in

the classic case, if a modular form of weight k + 1/2 with Fourier coefficients a(n) is in

the space, then a(n) vanishes unless (−1)k ∗n is congruent to 0 or 1 mod 4. The concept

was initially brought up by Kohnen and generalized to the Hilbert-Siegel case later. It

is known that the plus space is isomorphic to the space of Jacobi forms. In this talk, I

look forward to explain how this isomorphism is constructed by using an representative

way.

13:30 – 14:30 Nils-Peter Skoruppa (University of Siegen)

Title: Modules of Jacobi forms of lattice index.

Abstract:

We study modules of Jacobi forms of given lattice index and varying weight or varying

character over the rings of elliptic modular forms C[E4, E6] or C[E4, E6, η]. There are

several interesting questions like ”algebraic structure”, ”singular and critical weight”,

”explicit formulas for generators” and for some of these questions somewhat surprising

answers. There are also interesting relations to other parts of mathematics like for

example the Macdonald indentities for power of the Dedekind η-function. We discuss

the mentioned topics and report about recent results.

14:45 – 15:45 伊吹山知義 (大阪大学)

Title: Universal differential operators on Siegel modular forms.

Abstract:

ジーゲル上半空間上の正則関数に対するベクトル値の微分作用素で対角ブロックの制限
に対して、保型性の作用を保つようなもの全部を、その射影として与える微分作用素に
ついて述べる。またこれとは異なる微分作用素のもっと直接的な公式も述べる。
16:00 – 17:00 Neil Dummigan (University of Sheffield)

Title: Eisenstein congruences and endoscopic lifts.

Abstract:

We will explore the relationship between congruences such as Harder’s, involving in

general vector-valued automorphic forms, and congruences for scalar-valued endoscopic

lifts, such as those proved by Katsurada, between Ikeda lifts and non-lifts, or those on

SO(24) proved by Chenevier and Lannes.
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2月 4日 (木)

9:45 – 10:45 山名俊介 (京都大学)

Title: On the lifting of Hilbert cusp forms to Hilbert-Siegel cusp forms.

Abstract:

Starting from Hilbert cusp forms of weight 2k, I will construct Hilbert-Siegel cusp forms

of weight k+n on the symplectic group of rank 2n or its inner forms. This is a general-

ization of the Saito-Kurokawa lifting from degree 2 to higher degrees and of the Ikeda

lifting from the rational number field to totally real fields. This is a joint work with

Tamotsu Ikeda.

11:00 – 12:00 山名俊介 (京都大学)

Title: On the lifting of Hilbert cusp forms to Hilbert-Hermitian cusp forms.

Abstract:

Starting from Hilbert cusp forms of weight k, I will construct Hilbert-Hermitian cusp

forms of weight k+n-1 on the unitary group of rank n. This is a generalization of the

lifting constructed by Kojima, Krieg, Oda, Sugano from degree 2 to higher degrees and

of the lifting constructed by Ikeda from the rational number field to totally real fields.

13:30 – 14:30 池松泰彦 (九州大学)

Titlte: Local theta lift for U(2) × U(3)

Abstract:

In this talk, I describe the local theta lift for a p-adic unitary dual pair U(2)×U(3) in

terms of endoscopy. This is a complement to a result of Gelbart-Rogawski-Soudry. Also

Gan-Ichino described the local theta lifts for unitary groups in the almost equal rank

case in terms of Vogan L-packets. I provide another proof of their result in the case U(2)

×U(3). My proof is based on results of Gelbart-Rogawski-Soudry and the endoscopic

description of the anisotropic unitary group in two variables by Konno-Konno. As an

application, I obtain the description of the local theta lift for a p-adic quaternionic dual

pair U(1)×U(1) in terms of endoscopy.

14:45 – 15:45 Neven Grbac (University of Rijeka)

Title: Eisenstein cohomology, automorphic L-functions and Franke filtration.

Abstract:

Eisenstein cohomology is the non-cuspidal part of automorphic cohomology of a reduc-

tive group (over a number field). Its explicit calculation is a very difficult task, and

the result depends on the analytic properties of Eisenstein series, in particular the au-
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tomorphic L-functions in their constant terms, as well as the internal structure of the

spaces of automorphic forms, which can be approached via Franke filtration. In the talk

we present several results towards explicit calculation of Eisenstein cohomology in some

cases.

16:00 – 17:00 杉山和成 (千葉工業大学)

Title: ある 2変数概均質ゼータ関数から構成されるMaass形式
Abstract:

T.Ueno defiend zeta functions in two variables attached to prehomogeneous vector spaces

related to quadratic forms, and proved meromorphic continuations and functional equa-

tions. (These Dirichlet series were studied by M.Peter by a different method. ) With

Weil’s converse theorem, they showed that if one of the complex variables takes a special

value, the zeta functions coincide essentially with the Mellin transforms of holomorphic

modular forms of one variable.

In this talk, we explain that the two-variable zeta functions themselves are related to real

analytic automorphic forms (Maass forms) of integral/half-integral weight. We mention

a preceding result of N.Diamantis and D.Goldfeld; they showed recently that Shin-

tani’s zeta functions associated with binary quadratic forms are the Mellin transforms

of real analytic Eisenstein series of weight 1/2. A main ingredient of the proof is a con-

verse theorem for automorphic distributions, which arises from joint work with F.Sato,

T.Miyazaki, K.Tamura, and T.Ueno. If time permits, an application to Katok-Sarnak’s

correspondence will be given.

2月 5日 (金)

9:45 – 10:45 池田保 (京都大学)，桂田英典 (室蘭工業大学)

Title: Explicit formula for the Siegel series of a quadratic form over non-archimedean

local field.

Abstract:

We give an explicit formula for the Siegel series of a half-integral matrix over O.

This formula expresses the Siegel series of a half-integral matrix B explicitly in terms of

the Gross-Keating invariant of B and its related invariants.

This is a generalization of the paper ’H. Katsurada, An explicit formula for Siegel series,

Amer. J. math. 121(1999) 415-452)’.
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11:00 – 12:00 成田宏秋 (熊本大学)

Title: Maass’s converse theorem and a lifting construction of automorphic forms on

real hyperbolic spaces.

Abstract:

We carry out an explicit construction of automorphic forms on real hyperbolic spaces of

dimension 8n+1. More precisely we consider some lifting from Maass cusp forms of level

one (on the complex upper half plane) to such automorphic forms. This is an analogue

of Saito-Kurokawa lifting. Our method is to use the converse theorem by Maass. The

idea is originally due to Duke-Imamoglu. The Fourier coefficients of the lifts satisfy the

invariance with respect to the automorphism group of an even unimodular lattice (E8-

lattice, Leech lattice, a Niemeier lattice ... and so on). When n = 1 the lift is verified

to be a cusp form. The aim of the talk is to report the latest progress on our research

about the lifting construction. (This is a joint work with Ameya Pitale.)
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