
664

Advances in the Theory of
Automorphic Forms and Their

L-functions

Worskhop in Honor of James Cogdell’s 60th Birthday
October 16–25, 2013

Erwin Schrödinger Institute, University of Vienna,
Vienna, Austria

Dihua Jiang
Freydoon Shahidi

David Soudry
Editors

American Mathematical Society



Advances in the Theory of
Automorphic Forms and Their

L-functions

Worskhop in Honor of James Cogdell’s 60th Birthday
October 16–25, 2013

Erwin Schrödinger Institute, University of Vienna,
Vienna, Austria

Dihua Jiang
Freydoon Shahidi

David Soudry
Editors





664

Advances in the Theory of
Automorphic Forms and Their

L-functions

Worskhop in Honor of James Cogdell’s 60th Birthday
October 16–25, 2013

Erwin Schrödinger Institute, University of Vienna,
Vienna, Austria

Dihua Jiang
Freydoon Shahidi

David Soudry
Editors

American Mathematical Society
Providence, Rhode Island



EDITORIAL COMMITTEE

Dennis DeTurck, Managing Editor

Michael Loss Kailash Misra Catherine Yan

2010 Mathematics Subject Classification. Primary 11Fxx, 11Gxx, 11Mxx, 22Exx .

Library of Congress Cataloging-in-Publication Data

Names: Cogdell, James W., 1953- — Jiang, Dihua, editor. — Shahidi, Freydoon, editor.
— Soudry, David, 1956- editor. Title: Advances in the theory of automorphic forms and their
L-functions : workshop in honor of James Cogdell’s 60th birthday, October 16-25, 2013, Erwin
Schrodinger Institute, University of Vienna, Vienna, Austria / Dihua Jiang, Freydoon Shahidi,
David Soudry, editors. Description: Providence, Rhode Island : American Mathematical Society,
[2016] — Series: Contemporary mathematics ; volume 664 — Includes bibliographical references.
Identifiers: LCCN 2015039385 — ISBN 9781470417093 (alk. paper) Subjects: LCSH: Automor-
phic forms–Congresses. — Automorphic functions–Congresses. — L-functions–Congresses. —
AMS: Number theory – Discontinuous groups and automorphic forms – Discontinuous groups and
automorphic forms. msc — Number theory – Arithmetic algebraic geometry (Diophantine geom-
etry) – Arithmetic algebraic geometry (Diophantine geometry). msc — Number theory – Zeta
and L-functions: analytic theory – Zeta and L-functions: analytic theory. msc — Topological
groups, Lie groups – Lie groups – Lie groups. msc Classification: LCC QA353.A9 A38 2016 —
DDC 515/.9–dc23 LC record available at http://lccn.loc.gov/2015039385

Contemporary Mathematics ISSN: 0271-4132 (print); ISSN: 1098-3627 (online)

DOI: http://dx.doi.org/10.1090/conm/664

Copying and reprinting. Individual readers of this publication, and nonprofit libraries acting
for them, are permitted to make fair use of the material, such as to copy select pages for use
in teaching or research. Permission is granted to quote brief passages from this publication in
reviews, provided the customary acknowledgment of the source is given.

Republication, systematic copying, or multiple reproduction of any material in this publication
is permitted only under license from the American Mathematical Society. Permissions to reuse
portions of AMS publication content are handled by Copyright Clearance Center’s RightsLink�
service. For more information, please visit: http://www.ams.org/rightslink.

Send requests for translation rights and licensed reprints to reprint-permission@ams.org.
Excluded from these provisions is material for which the author holds copyright. In such cases,

requests for permission to reuse or reprint material should be addressed directly to the author(s).
Copyright ownership is indicated on the copyright page, or on the lower right-hand corner of the
first page of each article within proceedings volumes.

c© 2016 by the American Mathematical Society. All rights reserved.
The American Mathematical Society retains all rights
except those granted to the United States Government.

Copyright of individual articles may revert to the public domain 28 years
after publication. Contact the AMS for copyright status of individual articles.

Printed in the United States of America.

©∞ The paper used in this book is acid-free and falls within the guidelines
established to ensure permanence and durability.

Visit the AMS home page at http://www.ams.org/

10 9 8 7 6 5 4 3 2 1 21 20 19 18 17 16

http://dx.doi.org/10.1090/conm/664


Contents

Local transfer and reducibility of induced representations of p–adic groups of
classical type

Mahdi Asgari, James W. Cogdell, and Freydoon Shahidi 1

Shintani relations for base change: unitary and elliptic representations
A.I. Badulescu and G. Henniart 23

On L–functions for U2k× RE/F GLm, (k < m)
Asher Ben-Artzi and David Soudry 69

On the Howe duality conjecture in classical theta correspondence
Wee Teck Gan and Shuichiro Takeda 105

Whittaker rational structures and special values of the Asai L-function
Harald Grobner, Michael Harris, and Erez Lapid 119

Character sums of composite moduli and hybrid subconvexity
Roman Holowinsky, Ritabrata Munshi, and Zhi Qi 135

A linear algebra description of KC\GC/BC for classical groups
Roger Howe 149

Germs for Kloosterman integrals, a review
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Preface

This volume is a collection of papers dedicated to James Cogdell on the occasion
of his 60th birthday and was initiated after the workshop “Advances in the Theory
of Automorphic Forms and Their L–functions” was held in his honor at the Erwin
Schrödinger Institute (ESI) of the University of Vienna during the period October
16-25, 2013. Members of organizing committee were Dihua Jiang, Peter Sarnak,
Joachim Schwermer and Freydoon Shahidi.

A good number of authors are among those who spoke during the workshop.
But there are papers from others whose work are related to or are influenced by
Cogdell’s work.

Cogdell’s work spans a period of 30 years and includes fundamental contri-
butions to the theory of automorphic forms and L–functions, as well as number
theory. Among his most influential work are his collaborations with Ilya Piatetski–
Shapiro on establishing highly flexible and useful converse theorems which have led
to striking new results on Langlands functoriality principle, with deep consequences
in number theory including new bounds towards the Ramanujan conjecture, at the
turn of this century. This was done either through direct contributions of the two
of them, together with Kim and Shahidi in the case of classical groups, or indi-
rectly as a consequence of their converse theorems in establishing important cases
of functoriality for symmetric powers of GL(2) in the work of the latter two of the
authors. These cases of functoriality are not available from any other approach.

Cogdell’s contributions to the direct theory of L–functions are also quite pro-
found and have led to a better understanding of Hecke theory for Rankin–Selberg
L–functions.

Cogdell’s work has also played a crucial role in the progress made in important
problems in number theory such as subconvexity estimates for L–functions, as well
as proper use of Waldspurger’s formula. These have led to a resolution of Hilbert’s
eleventh problem, jointly with Piatetski–Shapiro and Sarnak, as well as important
applications of his work with Piatetski–Shapiro in spectral theory.

Another aspect of Cogdell’s career is his superb talent in exposition which
presents itself through his many excellent survey articles and lecture series.

The workshop and the papers contributed to this volume circle around sub-
jects of interest to Cogdell and beyond, including the theory of automorphic forms
and their L–functions, geometry and number theory, covering some of the recent
approaches and advances to these subjects.

On behalf of the organizing committee, we would like to thank the speakers
that contributed to the workshop, as well as those who provided articles for this
volume. Many thanks are also due to our referees for their meticulous and careful
reading of the manuscripts in a timely manner.
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viii 1. PREFACE

We would like to conclude by expressing our appreciation and thanks to ESI,
its staff, and the University of Vienna, and particularly ESI’s Director, Joachim
Schwermer, for his support and ideas as well as playing a crucial role as one of the
workshop’s organizers.

D. Jiang, F. Shahidi and D. Soudry



This volume contains the proceedings of the workshop on “Advances in the Theory of Au-
tomorphic Forms and Their L-functions”, held in honor of James Cogdell’s 60th birthday,
held from October 16–25, 2013, at the Erwin Schrödinger Institute (ESI) at the University
of Vienna.

The workshop and the papers contributed to this volume circle around such topics as the
theory of automorphic forms and their L-functions, geometry and number theory, covering
some of the recent approaches and advances to these subjects. Specifically, the papers cover
aspects of representation theory of p-adic groups, classification of automorphic representa-
tions through their Fourier coefficients and their liftings, L-functions for classical groups,
special values of L-functions, Howe duality, subconvexity for L-functions, Kloosterman
integrals, arithmetic geometry and cohomology of arithmetic groups, and other important
problems on L-functions, nodal sets and geometry.
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