PROCEEDINGS:: Editor
24 Sir Michael Berry FRS
—OF— Jg Publishing Editor
THE ROYAL %E . Joanna |t|arries
29 Editorial Coordinator
SOCIETY ERe Louise Gardner

Editorial Board

M. V. Berry, Editor, HH Wills Physics
Laboratory, University of Bristol

S. Bandyopadhyay, Department
of Electrical Engineering, Virginia
Commonwealth University

L. Botten, Department of Mathematical
Sciences, University of Technology, Sydney

0. Bruno, Applied and Computational
Mathematics, CALTECH

S. Carlip, Department of Physics,
University of California, Davis

C. G. Caro, Department of Bioengineering,
Imperial College London

C. R. A. Catlow, Department of Chemistry,
University College London

M. Chai, Department of Chemistry,
Central Michigan University

W. Craig, Department of Mathematics and
Statistics, McMaster University

D. Deutsch, Centre for Quantum
Computation, University of Oxford

R. ). Donnelly, Department of Physics,
University of Oregon

A. S. Fokas, DAMPT, University of
Cambridge

M. S. Freund, Department of Chemistry,
University of Manitoba

E. Gelenbe, Department of Electrical and
Electronic Engineering, Imperial College
London

M. ). Gillan, Department of Physics

and Astronomy, University College London
A. L. Greer, Department of Materials Science
& Metallurgy, University of Cambridge

A. Hirsa, Department of Mechanical,
Aerospace and Nuclear Engineering,
Rensselaer Polytechnic Institute

L. P. Hughston, Department

of Mathematics, Imperial College London
). Hutchinson, Division of Engineering
and Applied Sciences, Harvard University
S. lijima, AIST/Research Center for
Advanced Carbon Materials, NEC
Laboratories

V. S. Isham, Department of Statistical
Science, University College London

R. Jeltsch, Seminar fiir Angewandte
Mathematik, ETH-Zrich

). T. Jenkins, Theoretical and Applied
Mechanics, Cornell University

0. E. Jensen, School of Mathematical
Sciences, University of Nottingham

P. Knight, Faculty of Natural Sciences,
Imperial College London

M. Lakshmanan, Centre for Nonlinear
Dynamics, Bharathidasan University

E. Lifshin, College of Nanoscale Science
& Engineering, University at Albany, State
University of New York

P. Linden, Department of Mechanical and
Aerospace Engineering, University of
California

J. T. C. Liu, Division of Engineering,
Brown University

L. Mahadevan, Division of Engineering
and Applied Sciences, Harvard University
N. S. Manton, DAMPT, University of
Cambridge

D. McKenzie, School of Physics, University
of Sydney

K. Moffatt, DAMTP, University of
Cambridge

T. Mullin, Department of Physics

and Astronomy, University of Manchester
K. Nakamura, Department of Applied
Physics, Osaka City University

D. W. Noid, Computer Science

and Mathematics Division, ORNL

A. N. Norris, Department of Mechanical and
Aerospace Engineering, Rutgers University
H. Ockendon, OCIAM, Mathematical
Institute, University of Oxford

D. G. Pettifor, Department of Materials,
University of Oxford

D. Phillips, Department of Chemistry,
Imperial College London

M. Plenio, Department of Physics,
Imperial College London

J. ). Rice, Functional Genomics and
Systems Biology, IBM T. |. Watson
Research Center

B. Rustem, Department of Computing,
Imperial College London

P. Sheng, Institute of Nano Science
and Technology, Hong Kong University
of Science and Technology

J. Sivaloganathan, Department of
Mathematical Sciences, University of Bath

A. Sousa, Department of Mechanical
Engineering, University of New Brunswick

A. Tate, Artificial Intelligence Applications
Institute, University of Edinburgh

J. M. Thomas, Department of Materials
Science, University of Cambridge

L. N. Trefethen, Computing Laboratory,
University of Oxford

T. Wei, Department of Mechanical and
Aerospace Engineering, Rutgers University

R. Wong, Department of Mathematics,
City University of Hong Kong

N. Yao, Imaging and Analysis Center,
Princeton Institute for the Science and
Technology of Materials

AIMS AND SCOPE

Proc. R. Soc. A publishes research articles across the mathematical,
physical and engineering sciences. The emphasis is on high-quality,
original, fundamental articles of interest to a wide range of scientists,
in emerging and interdisciplinary areas as well as established disci-
plines.

Publishing Editor: Joanna Harries

(tel: +44(0)20 7451 2634; joanna.harries@royalsociety.org)
Editorial Coordinator: Louise Gardner

(tel: +44(0)20 7451 2694; louise.gardner@royalsociety.org)
Production Editor: Maxine Williams

6-9 Carlton House Terrace, London SW1Y 5AG, UK

COPYRIGHT © 2009 The Royal Society

Except as otherwise permitted under the Copyright, Designs and Patents Act, 1988, this publication may only be reproduced, stored or trans-
mitted, in any form or by any means, with the prior permission in writing of the publisher, or, in the case of reprographic reproduction, in accor-
dance with the terms of a licence issued by the Copyright Licensing Agency. In particular, the Society permits the making of a single photocopy
of an article from this issue (under Sections 29 and 38 of the Act) for an individual for the purposes of research or private study.

SUBSCRIPTIONS
In 2009 Proc. R. Soc. A (ISSN 1364-5021) will be published
monthly. Full details of subscriptions may be obtained

All other
countries

Subscription prices

A
2009 calendar year USA & Canada

Europe
either by contacting our journal fulfilment agent, Portland
Customer Services, Commerce Way, Colchester CO2 8HP;
tel: +44 (0)1206 796351; fax: +(0)1206 799331; email:
sales@portland-services.com or by visiting our website at

The Royal

Printed version
plus electronic
access

£1027/US$1951/|£1078/US$2048| £1100/US$2090
€1335

royalsocietypublishing.org/info/subscriptions.
Society is Registered Charity No. 207043.

Typeset in India by Alden Pre-Press Services. Printed in the UK by Cambrian Printers.

This paper meets the requirements of 1ISO 9706:1994(E) and ANSI/NISO Z39.48-1992 (Permanence of Paper) effective with volume 436, issue
1896, 1992.

Proceedings of the Royal Society A (ISSN 1364-5021) is published monthly for $2048 per year by the Royal Society, and is distributed in the USA
by Pitney Bowes International Mailing Services Inc. as mailing agent. Periodicals postage paid at Kearny, NJ. and additional mailing offices.
POSTMASTER: send address changes to PB International Mailing Services Inc. 500 US Hwy 46, Clifton, NJ, 07011.





