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a. borodin é . ghys r. guralnick

c. hacon w. minicozzi t. ziegler

S E C O N D S E R I E S , V O L . 1 8 5 , N O . 1

January, 2017

ANMAAH



ISSN 0003-486X

Annals of Mathematics

This periodical is published bimonthly by the Department of Mathematics at Princeton

University with the cooperation of the Institute for Advanced Study. The six issues are

divided into two volumes of three numbers each.

Preparing and submitting papers

Authors are encouraged to initially submit their papers electronically and in PDF for-

mat, either to the Annals editorial office (annals@math.princeton.edu) or through the Math-

ematics e-print arXiv (arxiv.org). If a paper is submitted through the arXiv, then please

send us the arXiv number of the paper.

Papers submitted for publication through post should be addressed to: Editorial Office,

Annals of Mathematics, Fine Hall - Washington Road, Princeton, NJ 08544-1000, USA.

Submissions must include a brief abstract of about 200 words; it should not make any

reference to the bibliography. If an article is not in English, then two versions of the abstract

must be included, one in the language of the article and one in English.

Format and References

If a paper is accepted, then the author(s) will be asked to submit all source files by

email to the Annals editorial office. The use of LATEX is encouraged. The journal’s LATEX

class file (aomart) is available through CTAN (www.ctan.org/pkg/aomart). Bibliographical

references should be complete, and all references should be cited in the text. The use of

BibTEX is preferred but not required.

Proofs

A PDF file of the galley proof will be sent to the corresponding author for correction.

If requested, a paper copy will also be sent to the author.

Offprints

Authors of single-authored papers will receive 30 offprints. Authors of papers with one

co-author will receive 15 offprints, and authors of papers with two or more co-authors will

receive ten offprints. Extra offprints may be purchased through the editorial office.

Subscriptions

The institutional subscription price for the print+online versions is $555. If print sub-

scriptions are mailed outside of the U.S., then there is an additional $50 fee for postage. The

price for an online-only institutional subscription is $525. Individuals interested in subscrip-

tions for their own personal use should contact Mathematical Sciences Publishers.

Subscriptions and changes to postal or IP address should be sent to: Mathematical

Sciences Publishers, 798 Evans Hall #3840, c/o Department of Mathematics, University of

California, Berkeley, CA 94720-3840, USA; e-mail: contact@msp.org; phone: +1-510-643-

8638; fax: +1-510-295-2608. Checks should be made payable to “Mathematical Sciences

Publishers”.

Back issues and claims

Orders for back issues (beginning with Volume 110) and claims for missing issues should

be sent to Mathematical Sciences Publishers. Claims for missing issues must be made within

six months of the publication date.

All rights reserved under the Berne Convention and
the Universal Copyright Convention

Copyright c© 2017 by Princeton University (Mathematics Department)
Printed in U.S.A. by Sheridan Communications, Inc., Alpha, NJ



Copyright information

The code at the bottom of this page indicates the copyright owner’s consent that copies

of an article may be made for personal or internal use, or for the personal or internal use

of specific clients. This consent is given on the condition, however, that the copier pay the

stated per-copy fee through the Copyright Clearance Center, 222 Rosewood Dr., Danvers,

MA 01923, for copying beyond that permitted by Sections 107 and 108 of the U.S. Copyright

Law. This consent does not extend to other kinds of copying, such as for general distribution

or for resale. The copying fee, applied as stated above, is $0.10 per page, per copy.

0003-486X/83 $0.00 + .10



TABLE OF CONTENTS

François Labourie. Cyclic surfaces and Hitchin components in

rank 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1–58

Lorenzo Foscolo andMark Haskins. NewG2-holonomy cones

and exotic nearly Kähler structures on S6 and S3
× S3 . . . . . . . . . . . . . . . 59–130

Aaron Naber and Daniele Valtorta. Rectifiable-Reifenberg

and the regularity of stationary and minimizing harmonic maps . . . . . . . 131–227

Aaron Tikuisis, Stuart White, andWilhelm Winter. Quasi-

diagonality of nuclear C∗-algebras . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 229–284

Alex Blumenthal, Jinxin Xue, and Lai-Sang Young. Lyapunov

exponents for random perturbations of some area-preserving

maps including the standard map . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285–310

Boris Ettinger and Hans Lindblad. A sharp counterexample

to local existence of low regularity solutions to Einstein equations

in wave coordinates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 311–330

Ernie Croot,Vsevolod F. Lev, andPéter Pál Pach. Progression-
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