Current Developments
in Mathematics

2009

Edited by

David Jerison
Barry Mazur
Tomasz Mrowka
Wilfried Schmid
Richard Stanley
Shing-Tung Yau

‘ International Press

www.intlpress.com



Current Developments in Mathematics, 2009

Editorial board:

Barry Mazur David Jerison

Wilfried Schmid Tomasz Mrowka

Shing-Tung Yau Richard Stanley

Harvard University Massachusetts Institute of Technology
Cambridge, Massachusetts, U.S.A. Cambridge, Massachusetts, U.S.A.

2010 Mathematics Subject Classification. 00Bxx

Copyright © 2010 by International Press
Somerville, Massachusetts, U.S.A.

All rights reserved. Individual readers of this publication, and non-profit libraries acting
for them, are permitted to make fair use of the material, such as to copy a chapter for use
in teaching or research. Permission is granted to quote brief passages from this
publication in reviews, provided the customary acknowledgement of the source is given.
Republication, systematic copying, or mass reproduction of any material in this
publication is permitted only under license from International Press.

ISBN 978-1-57146-146-9

Typeset using the LaTeX system.



Current Developments in Mathematics, 2009

Contents

Survey on the Fundamental Lemma
Ngd Bao Chau .. ..ot e e e e

The Arf-Kervaire Invariant Problem in Algebraic
Topology: Introduction
Michael A. Hill, Michael J. Hopkins, and Douglas C. Ravenel . ...

Phase Transitions, Minimal Surfaces and
A Conjecture of De Giorgi
O, SaVIN. .« e

Recent Developments in Mathematical Quantum Chaos
Steve Zelditch. . ...

23



