C ONTEMPORARY

MIATHEMATICS

1717

Representation Theory
and Analysis
on Homogeneous Spaces

A Conference in Memory of Larry Corwin
February 5-7, 1993
Rutgers University

Simon Gindikin
Roe Goodman
Frederick P. Greenleaf
Paul J. Sally, Jr.
Editors




http://dx.doi.org/10.1090/conm/177

Recent Titles in This Series

177 Simon Gindikin, Roe Goodman, Frederick P. Greenleaf, and Paul J. Sally, Jr., Editors,
Representation theory and analysis on homogeneous spaces, 1994

176 David Ballard, Foundational aspects of “non”standard mathematics, 1994

175 Paul J. Sally, Jr., Moshe Flato, James Lepowsky, Nicolai Reshetikhin, and Gregg J.
Zuckerman, Editors, Mathematical aspects of conformal and topological field theories
and quantum groups, 1994

174 Nancy Childress and John W. Jones, Editors, Arithmetic geometry, 1994

173 Robert Brooks, Carolyn Gordon, and Peter Perry, Editors, Geometry of the spectrum,
1994

172 Peter E. Kloeden and Kenneth J. Palmer, Editors, Chaotic numerics, 1994

171 Riidiger Gobel, Paul Hill, and Wolfgang Liebert, Editors, Abelian group theory and
related topics, 1994

170 John K. Beem and Krishan L. Duggal, Editors, Differential geometry and mathematical
physics, 1994

169 William Abikoff, Joan S. Birman, and Kathryn Kuiken, Editors, The mathematical legacy
of Wilhelm Magnus, 1994

168 Gary L. Mullen and Peter Jau-Shyong Shiue, Editors, Finite fields: Theory, applications,
and algorithms, 1994

167 Robert S. Doran, Editor, C*-algebras: 1943-1993, 1994

166 George E. Andrews, David M. Bressoud, and L. Alayne Parson, Editors, The Rademacher
legacy to mathematics, 1994

165 Barry Mazur and Glenn Stevens, Editors, p-adic monodromy and the Birch and
Swinnerton-Dyer conjecture, 1994

164 - Cameron Gordon, Yoav Moriah, and Bronislaw Wajnryb, Editors, Geometric topology,
1994

163 Zhong-Ci Shi and Chung-Chun Yang, Editors, Computational mathematics in China,
1994

162 Ciro Ciliberto, E. Laura Livorni, and Andrew J. Sommese, Editors, Classification of
algebraic varieties, 1994

161 Paul A. Schweitzer, S. J., Steven Hurder, Nathan Moreira dos Santos, and José Luis
Arraut, Editors, Differential topology, foliations, and group actions, 1994

160 Niky Kamran and Peter J. Olver, Editors, Lie algebras, cohomology, and new applications
to quantum mechanics, 1994

159 William J. Heinzer, Craig L. Huneke, and Judith D. Sally, Editors, Commutative algebra:
Syzygies, multiplicities, and birational algebra, 1994

158 Eric M. Friedlander and Mark E. Mahowald, Editors, Topology and representation
theory, 1994

157 Alfio Quarteroni, Jacques Periaux, Yuri A. Kuznetsov, and Olof B. Widlund, Editors,
Domain decomposition methods in science and engineering, 1994

" 156 Steven R. Givant, The structure of relation algebras generated by relativizations, 1994

155 William B. Jacob, Tsit-Yuen Lam, and Robert O. Robson, Editors, Recent advances in
real algebraic geometry and quadratic forms, 1994

154 Michael Eastwood, Joseph Wolf, and Roger Zierau, Editors, The Penrose transform and
analytic cohomology in representation theory, 1993

153 Richard S. Elman, Murray M. Schacher, and V. S. Varadarajan, Editors, Linear algebraic
groups and their representations, 1993

152 Christopher K. McCord, Editor, Nielsen theory and dynamical systems, 1993
151 Matatyahu Rubin, The reconstruction of trees from their automorphism groups, 1993
(Continued in the back of this publication)



Representation Theory
and Analysis
on Homogeneous Spaces



CONTEMPORARY
IMATHEMATICS

177

Representation Theory
and Analysis
on Homogeneous Spaces

A Conference in Memory of Larry Corwin
February 5-7, 1993
Rutgers University

Simon Gindikin
Roe Goodman
Frederick P. Greenleaf
Paul J. Sally, Jr.
Editors

American Mathematical Society
Providence, Rhode Island



Editorial Board

Craig Huneke, managing editor
Clark Robinson J. T. Stafford

Linda Preiss Rothschild Peter M. Winkler

The papers in this volume are based on lectures presented at the conference
Representation Theory and Analysis on Homogeneous Spaces held at Rutgers Uni-
versity on February 5-7, 1993. This conference was dedicated to the memory of
Larry Corwin.

1991 Mathematics Subject Classification. Primary 22E27, 22E35, 22E45, 22E46;
Secondary 60K75.

Library of Congress Cataloging-in-Publication Data

Representation theory and analysis on homogeneous spaces: proceedings of a conference in memory
of Larry Corwin, February 5-7, 1993, Rutgers University/Simon Gindikin. .. [et al.], editors.
p. cm. — {Contemporary mathematics, ISSN 0271-4132; v. 177)

Includes bibliographical references.

ISBN 0-8218-0300-X

1. Nilpotent Lie groups—Congresses. 2. p-adic groups—Congresses. 3. Representations of
groups—Congresses. 1. Gindikin, S. G. (Semen Grigor’evich) II. Series: Contemporary mathe-
matics (American Mathematical Society); v. 177.
QA387.R455 1994
512/ .55—dc20 94-34420

CIP

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 an article 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
(including abstracts) is permitted only under license from the American Mathematical Society.
Requests for such permission should be addressed to the Manager of Editorial Services, American
Mathematical Society, P.O. Box 6248, Providence, Rhode Island 02940-6248. Requests can also
be made by e-mail to reprint-permission@math.ams.org.

The appearance of the code on the first page of an article in this publication (including ab-
stracts) indicates the copyright owner’s consent for copying beyond that permitted by Sections
107 or 108 of the U.S. Copyright Law, provided that the fee of $1.00 plus $.25 per page for each
copy be paid directly to the Copyright Clearance Center, Inc., 222 Rosewood Drive, Danvers,
Massachusetts 01923. This consent does not extend to other kinds of copying, such as copying for
general distribution, for advertising or promotional purposes, for creating new collective works, or
for resale.

© Copyright 1994 by the American Mathematical Society. All rights reserved.
The American Mathematical Society retains all rights
except those granted to the United States Government.
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.
&) Printed on recycled paper.
All articles in this volume were printed from copy prepared by the authors.

Some articles were typeset using AAMS-TEX or AMS-IATEX,

the American Mathematical Society’s TEX macro systems.

10987654321 99 98 97 96 95 94



To the memory of Larry Corwin

Photo by Nick Romanenko
LAWRENCE J. CORWIN

January 20, 1943 - March 19, 1992



Contents

Introduction

Harmonic Analysis on Nilpotent Homogeneous Spaces
F. P. GREENLEAF

Attributes and Applications of the Corwin-Greenleaf Multiplicity Function
RONALD L. LIPSMAN

On Unitary Representations of Some Discrete Rational Nilpotent Groups
CAROLYN PFEFFER JOHNSTON

The Work of Lawrence Corwin on the Representation Theory of Reductive
p-adic Groups
PauL J. SALLY, JR.

Hecke Algebras and p-adic GL,,
ROGER HOWE

Whittaker Models with an Iwahori Fixed Vector
DAN BARBASCH AND ALLEN Moy

Simple Types in GL({N): Computing Conjugacy Classes
CoLIN J. BusaNELL AND PHILLIP C. KUTZKO

Hyperelliptic Curves and Harmonic Analysis
TroMAS C. HALES

The Trace Paley Wiener Theorem for Schwartz Functions
JAMES ARTHUR

Transfer of Unitary Representations Between Real Forms
NoLAN R. WALLACH

Quadratic Algebras and Skew-Fields
L. J. CorwiN, I. M. GEL'FAND, AND ROE GOODMAN

Finite Models for Percolation
R. P. LANGLANDS AND M.-A. LAFORTUNE

Lawrence J. Corwin

Conference on Representation Theory and Analysis on Homogeneous
Spaces

xi

27

47

59

65

101

107

137

171

181

217

227
247

253



Introduction

This papers in this volume are based on lectures presented at the conference
on Representation Theory and Analysis on Homogeneous Spaces, held at Rutgers
University, New Brunswick, New Jersey on February 5-7, 1993. This conference
was dedicated to the memory of Larry Corwin, who died on March 19, 1992. The
time of the conference essentially coincided with the 50th anniverary of Larry’s
birth.

The organizing committee for the conference! decided to emphasize the two
areas of representation theory to which Larry made outstanding contributions:
nilpotent Lie groups and p-adic groups. We invited speakers who could descibe
the current state and possible future direction of these fields for the benefit of
mathematicians in related fields, recent Ph.D.’s and graduate students. Many
of the speakers had long-term scientific connections with Larry; we are sure that
they focussed their talks on areas that he would have found exciting. We think
the papers presented here will also be of interest to the experts in representation
theory. The papers of Fred Greenleaf and Paul Sally give surveys of Larry
Corwin’s work. A complete list of his publications, including papers currently
in press, is also included.

Thanks to support from the National Science Foundation, we were able to
provide travel and subsistence for 26 graduate students (from 10 universities)
and 12 recent Ph.D,’s to attend the conference. The full conference program
and the list of participants appears at the end of this volume.

We hope that the conference and this volume will contribute to the this vital
field of mathematics which was so important to Larry Corwin.

The Editors

!Simon Gindikin (Rutgers), Roe Goodman (Rutgers), Fred Greenleaf (Courant), Roger
Howe (Yale), James Lepowsky (Rutgers), Linda Rothschild (UCSanDiego), Paul Sally (Chicago),
Nolan Wallach (UCSanDiego), Joseph Wolf (UCBerkeley)

xi
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Roger Howe
Hecke algebras and p-adic groups

Robert Langlands
Percolation and conformal invariance

Israel Gelfand
Hopf structure and Heisenberg algebras;
Determinants of multidimensional matrices
(report on joint work with L. Corwin and with V. Dolotin)

Saturday, February 6, 1993

Nolan Wallach
On the restrictions of admissible representations to subgroups

James Arthur
Orbital integrals and weighted orbital integrals

Fred Greenleaf
Larry Corwin’s contributions to analysis on nilpotent homogeneous spaces

Paul Sally
Larry Corwin’s contributions to representations of p-adic groups

Diana Shelstad
Some remarks on twisted endoscopy

Fiona Murnaghan
Local character expansions for supercuspidal representations

!Supported by Rutgers University and NSF Grant DMS-92-16987
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this book focuses on representation theory and harmonic analysis on real and
p-adic groups. The papers are based on lectures presented at a conference dedi-
cated to the memory of Larry Corwin and held at Rutgers University in February
1993. The book presents a survey of harmonic analysis on niipotent homoge-
neous spaces, results on multiplicity formulas for induced representations, new
methods for constructing unitary representations of real reductive groups, and
a unified treatment of trace Paley-Wiener theorems for real and p-adic reduc-
tive groups. In the representation theory of the general linear group over p-adic
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the role of Hecke algebras, and a presentation of the theory of simple types.
Other types of reductive p-adic groups are also discussed. Among the other top-
ics included are the representation theory of discrete rational nilpotent groups,
skew-fields associated to quadratic algebras, and finite models for percolation. A
timely publication featuring contributions by some of the top researchers in the
field, this book offers a perspective not often found in conference proceedings.

ISBN 0-8218-0300-X

80821"803004




