C ONTEMPORARY

MATHEMATICS

INnverse Problems
and Applications

Conference in Honor of Gunther Uhimann
on Inverse Problems
June 18-22, 2012
University of Cdlifornid, Irvine, CA

International Conference in Honor
of Gunther Uhlmaunn’s 60th Birthday
on Inverse Problems und Applicutions
September 17-21, 2012
Yuguun Cumpus, Zhejiung University, Huhgzhou, Chinu

Plamen Stefunov
Andrds Vasy
Maciej Zworski
Editors

American Mathematical Society




Inverse Problems
and Applications



Gunther Uhlmann



C ONTEMPORARY
M ATHEMATICS

615

INnverse Problems
and Applications

Conference in Honor of Gunther Uhimann
on Inverse Problems
June 18-22, 2012
University of California, Irvine, CA

International Conference in Honor
of Gunther Uhimann’s 60th Birthday
on Inverse Problems and Applications
September 17-21, 2012
Yuquan Campus, Zhejiang University, Hangzhou, China

Plaomen Stefanov
Andrds Vasy
Maciej ZworskKi
Editors

American Mathematical Society
Providence, Rhode Island



EDITORIAL COMMITTEE
Dennis DeTurck, Managing Editor
Michael Loss Kailash Misra Martin J. Strauss

2010 Mathematics Subject Classification. Primary 35R30.

Library of Congress Cataloging-in-Publication Data

Conference on Inverse Problems (2012 : Irvine, Calif.)

Inverse problems and applications : Conference on Inverse Problems, in honor of Gunther
Uhlmann, June 18-22, 2012, University of California, Irvine, CA : International Conference on
Inverse Problems, in honor of Gunther Uhlmann’s 60th birthday, September 17-21, 2012, Zhejiang
University, Hangzhou, China / Plamen Stefanov, Andras Vasy, Maciej Zworski, editors.

pages cm. — (Contemporary mathematics ; volume 615)

Includes bibliographical references.

ISBN 978-1-4704-1079-7 (alk. paper)

1. Inverse problems (Differential equations)-Congresses. I. Uhlmann, Gunther, 1952— hon-
ouree. II. Stefanov, Plamen, 1959- editor of compilation. III. Vasy, Andras, editor of compila-
tion. IV. Zworski, Maciej, editor of compilation. V. International Conference on Inverse Problems
(2012 : Hangzhou, China). VI. Title.

QA378.5.C665 2012
5157.353-dc23 2013039861

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

DOI: http://dx.doi.org/10.1090/conm/615

Copying and reprinting. Material in this book may be reproduced by any means for edu-
cational and scientific purposes without fee or permission with the exception of reproduction by
services that collect fees for delivery of documents and provided that the customary acknowledg-
ment of the source is given. This consent does not extend to other kinds of copying for general
distribution, for advertising or promotional purposes, or for resale. Requests for permission for
commercial use of material should be addressed to the Acquisitions Department, American Math-
ematical Society, 201 Charles Street, Providence, Rhode Island 02904-2294, USA. Requests can
also be made by e-mail to reprint-permission®@ams.org.

Excluded from these provisions is material in articles for which the author holds copyright. In
such cases, requests for permission to use or reprint should be addressed directly to the author(s).
(Copyright ownership is indicated in the notice in the lower right-hand corner of the first page of
each article.)

© 2014 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.ans.org/

10987654321 19 18 17 16 15 14


http://dx.doi.org/10.1090/conm/615

Contents

Preface vii

Spectral theory of a Neumann-Poincaré-type operator and analysis of cloaking
by anomalous localized resonance I1
HABIB AMMARI, GIULIO CIRAOLO, HYEONBAE KANG, HYUNDAE LEE,
and GRAEME MILTON 1

Hybrid inverse problems and redundant systems of partial differential equations
GUILLAUME BAL 15

A direct imaging method for inverse scattering using the generalized Foldy-Lax
formulation
GANG Bao, Kat HuaNGg, PEDUN L1, and HONGKAI ZHAO 49

The inverse scattering problem for a penetrable cavity with internal
measurements
FioraLBA CAKONI, DAVID COLTON, and SHIXU MENG 71

A Neumann series based method for photoacoustic tomography on irregular
domains
Eric CHUNG, CHI YEUNG LAM, and JIANLIANG QIAN 89

Nonlinear inversion from partial EIT data: Computational experiments
SARAH HAMILTON and SAMULI SILTANEN 105

Increasing stability of the inverse boundary value problem for the Schrodinger
equation
V. Isakov, S. NAGAYASU, G. UHLMANN, and J.-N. WaNG 131

Recent progress of inverse scattering theory on non-compact manifolds
HirosHI Is0zAKI, YAROSLAV KURYLEV, and MATTI LASSAS 143

On an inverse problem for the Steklov spectrum of a Riemannian surface
ALEXANDRE JOLLIVET and VLADIMIR SHARAFUTDINOV 165

Recent progress in the Calderén problem with partial data
CARrLOS KENIG and MIKKO SALO 193

Local reconstruction of a Riemannian manifold from a restriction of the
hyperbolic Dirichlet-to-Neumann operator
MATTI LASSAS and LAURI OKSANEN 223

Damping mechanisms for regularized transformation-acoustics cloaking
Jinczar L1, Honceyu Livu, and HONGPENG SUN 233



vi CONTENTS

Hybrid inverse problem for porous media
SHARI MOSKOW and JOHN SCHOTLAND 255

Efficient algorithms for ptychographic phase retrieval
JIANLIANG QIAN, CHAO YANG, A. SCHIROTZEK, F. MAIA,
and S. MARCHESINI 261

Matrix elements of Fourier integral operators
STEVE ZELDITCH 281



Preface

This volume presents original research and expository papers by speakers at two
conferences on Inverse Problems and Applications, held in 2012, to celebrate the
work of Gunther Uhlmann. The first conference was at the University of California,
Irvine, CA, in June 2012; the second one was in Hangzhou, China, in September
2012.

The topics covered include inverse problems appearing in medical imaging,
scattering theory, geometry and image processing, and the mathematical theory of
cloaking, as well as methods related to inverse problems.

This broad range of topics gives a cross-section of the vibrant current research
in inverse problems.
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This volume contains the proceedings of two conferences on Inverse Problems and Appli-
cations, held in 2012, to celebrate the work of Gunther Uhlmann. The first conference was
held at the University of California, Irvine, from June 18-22, 2012, and the second was
held at Zhejiang University, Hangzhou, China, from September 17-21, 2012.

The topics covered include inverse problems in medical imaging, scattering theory, ge-
ometry and image processing, and the mathematical theory of cloaking, as well as methods
related to inverse problems.
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