
VOLUME 25 NUMBER 4 OCTOBER 2012

A M E R I C A N M A T H E M A T I C A L S O C I E T Y

EDITORS
Weinan E
Sergey Fomin
Gregory Lawler
Elon Lindenstrauss
Tom Mrowka
Karl Rubin

ASSOCIATE EDITORS
Noga Alon
Roman Bezrukavnikov
Alexei Borodin
Emmanuel Candes
Sun-Yung Alice Chang
Henry Cohn
Brian Conrad
Christopher Hacon
Mikhail Khovanov
Peter Kronheimer
Jacob Lurie
Haynes R. Miller
William P. Minicozzi II
Maryam Mirzakhani
Assaf Naor
Sorin T. Popa
Thomas Scanlon
Freydoon Shahidi
Karen Vogtmann
Avi Wigderson

PROVIDENCE, RHODE ISLAND USA

ISSN 0894-0347

Available electronically at
www.ams.org/jams/



Journal of the American Mathematical Society

This journal is devoted to research articles of the highest quality in all areas of pure
and applied mathematics.

Submission information. See Information for Authors at the end of this issue.

Publisher Item Identifier. The Publisher Item Identifier (PII) appears at the top
of the first page of each article published in this journal. This alphanumeric string of
characters uniquely identifies each article and can be used for future cataloging, searching,
and electronic retrieval.

Postings to the AMS website. Articles are posted to the AMS website individually
after proof is returned from authors and before appearing in an issue.

Subscription information. The Journal of the American Mathematical Society is
published quarterly and is also accessible electronically from www.ams.org/journals/.
Subscription prices for Volume 25 (2012) are as follows: for paper delivery, US$341
list, US$272.80 institutional member, US$306.90 corporate member, US$204.60 individual
member; for electronic delivery, US$300 list, US$240.00 institutional member, US$270.00
corporate member, US$180.00 individual member. Upon request, subscribers to paper de-
livery of this journal are also entitled to receive electronic delivery. If ordering the paper
version, add US$19 for surface delivery outside the United States and India; US$27 to
India. Expedited delivery to destinations in North America is US$35; elsewhere US$57.
Subscription renewals are subject to late fees. See www.ams.org/journal-faq for more
journal subscription information.

Back number information. For back issues see www.ams.org/bookstore.

Subscriptions and orders should be addressed to the American Mathematical Society,
P.O. Box 845904, Boston, MA 02284-5904 USA. All orders must be accompanied by pay-
ment. Other correspondence should be addressed to 201 Charles Street, Providence, RI
02904-2294 USA.

Copying and reprinting. Material in this journal may be reproduced by any means
for educational and scientific purposes without fee or permission with the exception of re-
production by services that collect fees for delivery of documents and provided that the cus-
tomary acknowledgment 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 Acqui-
sitions Department, American Mathematical Society, 201 Charles Street, Providence, RI
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 copy-
right. 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.)

The Journal of the American Mathematical Society (ISSN 0894-0347) is published quar-
terly by the American Mathematical Society at 201 Charles Street, Providence, RI 02904-
2294 USA and is mailed from Providence, Rhode Island. Periodicals postage is paid at
Providence, Rhode Island. Postmaster: Send address changes to Journal of the AMS,
American Mathematical Society, 201 Charles Street, Providence, RI 02904-2294 USA.

c© 2012 by the American Mathematical Society. All rights reserved.
This journal is indexed in Mathematical Reviews, Zentralblatt MATH, Science
Citation Index�, Science Citation IndexTM–Expanded, ISI Alerting ServicesSM,
CompuMath Citation Index�, and Current Contents�/Physical, Chemical &

Earth Sciences. This journal is archived in Portico and in CLOCKSS.
Printed in the United States of America.

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

10 9 8 7 6 5 4 3 2 1 17 16 15 14 13 12



JOURNAL OF THE AMERICAN MATHEMATICAL SOCIETY

CONTENTS

Vol. 25, No. 4 October 2012

Henry Cohn and Jeechul Woo, Three-point bounds for energy mini-
mization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 929

P. Shan and E. Vasserot, Heisenberg algebras and rational double affine
Hecke algebras . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 959

Jian-Feng Cai, Bin Dong, Stanley Osher, and Zuowei Shen, Image
restoration: Total variation, wavelet frames, and beyond . . . . . . . . . . . . . 1033

Jacob Tsimerman, Brauer-Siegel for arithmetic tori and lower bounds for
Galois orbits of special points . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1091

Alexander Lubotzky and Chen Meiri, Sieve methods in group theory I:
Powers in linear groups . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1119

Daniel R. Grayson, Algebraic K-theory via binary complexes . . . . . . . . . . . 1149

Charles L. Fefferman and Michael I. Weinstein, Honeycomb lattice
potentials and Dirac points . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1169

http://www.ams.org/journal-getitem?pii=S0894-0347-2012-00737-1
http://www.ams.org/journal-getitem?pii=S0894-0347-2012-00737-1
http://www.ams.org/journal-getitem?pii=S0894-0347-2012-00738-3
http://www.ams.org/journal-getitem?pii=S0894-0347-2012-00738-3
http://www.ams.org/journal-getitem?pii=S0894-0347-2012-00740-1
http://www.ams.org/journal-getitem?pii=S0894-0347-2012-00740-1
http://www.ams.org/journal-getitem?pii=S0894-0347-2012-00739-5
http://www.ams.org/journal-getitem?pii=S0894-0347-2012-00739-5
http://www.ams.org/journal-getitem?pii=S0894-0347-2012-00736-X
http://www.ams.org/journal-getitem?pii=S0894-0347-2012-00736-X
http://www.ams.org/journal-getitem?pii=S0894-0347-2012-00743-7
http://www.ams.org/journal-getitem?pii=S0894-0347-2012-00745-0
http://www.ams.org/journal-getitem?pii=S0894-0347-2012-00745-0


INDEX TO VOLUME 25 (2012)

Agol, Ian, and Yi Liu. Presentation length and Simon’s conjecture, 151

Astala, Kari, Tadeusz Iwaniec, István Prause, and Eero Saksman. Burkholder integrals, Morrey’s
problem and quasiconformal mappings, 507

Bateman, Michael, and Nets Hawk Katz. New bounds on cap sets, 585

Beilinson, A. p-adic periods and derived de Rham cohomology, 715
Blekherman, Grigoriy. Nonnegative polynomials and sums of squares, 617

Broto, Carles, Jesper M. Møller, and Bob Oliver. Equivalences between fusion systems of finite

groups of Lie type, 1
Cai, Jian-Feng, Bin Dong, Stanley Osher, and Zuowei Shen. Image restoration: Total variation,

wavelet frames, and beyond, 1033

Calegari, Frank. Even Galois representations and the Fontaine–Mazur conjecture. II, 533
Cantat, Serge, and Igor Dolgachev. Rational surfaces with a large group of automorphisms, 863

Chang, Chieh-Yu, and Matthew A. Papanikolas, with an appendix by Brian Conrad. Algebraic

independence of periods and logarithms of Drinfeld modules, 123
Cohn, Henry, and Jeechul Woo. Three-point bounds for energy minimization, 929

Conrad, Brian. See Chang, Chieh-Yu
Dodson, Benjamin. Global well-posedness and scattering for the defocusing, L2-critical nonlinear

Schrödinger equation when d ≥ 3, 429

Dolgachev, Igor. See Cantat, Serge
Dong, Bin. See Cai, Jian-Feng

Fefferman, Charles L., and Michael I. Weinstein. Honeycomb lattice potentials and Dirac points,

1169
Frank, Rupert L., Christian Hainzl, Robert Seiringer, and Jan Philip Solovej. Microscopic deriva-

tion of Ginzburg-Landau theory, 667

Geiss, Christof, Bernard Leclerc, and Jan Schröer. Generic bases for cluster algebras and the
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