
The JFM Digital Archive 
contains every article from the 
first 40 years of the journal, 
scanned and digitised to the 
highest standards. 

Please speak to your librarian 
about gaining access.

JFM
Archive

Journal of 
Fluid Mechanics
Digital Archive 
1956–1996

Vital research from 
the definitive source

journals.cambridge.org/jfm

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/jf

m
.2

01
3.

48
1 

Pu
bl

is
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/jfm.2013.481


JFM RAPIDS
● Faster publication 

● Greater visibility for papers 

●  Freely available to all for the first year

For more information visit

journals.cambridge.org/rapids 

JFM FAST 
TRACK HAS 
EVOLVED

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/jf

m
.2

01
3.

48
1 

Pu
bl

is
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/jfm.2013.481


For free online content visit:
http://journals.cambridge.org/ejm

Since 2008 EJAM surveys have been expanded to 
cover Applied and Industrial Mathematics. Coverage 
of the journal has been strengthened in probabilistic 
applications, while still focusing on those areas of 
applied mathematics inspired by real-world applications, 
and at the same time fostering the development of 
theoretical methods with a broad range of applicability. 
Survey papers contain reviews of emerging areas of 
mathematics, either in core areas or with relevance to 
users in industry and other disciplines. Research papers 
may be in any area of applied mathematics, with special 
emphasis on new mathematical ideas, relevant to 
modelling and analysis in modern science and technology, 
and the development of interesting mathematical 
methods of wide applicability.

To subscribe contact  
Customer Services

in Cambridge:
Phone +44 (0)1223 326070
Fax +44 (0)1223 325150
Email journals@cambridge.org

in New York:
Phone +1 (845) 353 7500
Fax +1 (845) 353  4141
Email 
subscriptions_newyork@cambridge.org

Free email alerts
Keep up-to-date with new material – sign up at
http://journals.cambridge.org/ejm-alerts

Price information 
is available at: http://journals.cambridge.org/ejm

European Journal of Applied 
Mathematics 
is available online at:
http://journals.cambridge.org/ejm

European Journal 
of Applied 
Mathematics 
Co-Editors-in-Chief
S. D. Howison, University of Oxford, UK

A. A. Lacey, DPMMS, Heriot-Watt University, UK

M. J. Ward, University of British Columbia, Canada

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/jf

m
.2

01
3.

48
1 

Pu
bl

is
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/jfm.2013.481


For free online content visit:
http://journals.cambridge.org/jom

The objective of the Journal of Mechanics is to provide an 
international forum to foster exchange of ideas among 
mechanics communities in different parts of world. 
The Journal publishes original research in all fields of 
theoretical and applied mechanics.
 
The Journal of Mechanics especially welcomes papers 
that are related to recent technological advances, such 
as micro/nanomechanics, medical and biological systems, 
and microscale heat transfer. The contributions, which 
may be analytical, experimental or numerical, should 
be of significance to the progress of mechanics. Papers 
which are merely illustrations of established principles and 
procedures will generally not be accepted. Reports that 
are of technical interest are published as Short articles. 
Review articles are published only by invitation.

To subscribe contact  
Customer Services

in Cambridge:
Phone +44 (0)1223 326070
Fax +44 (0)1223 325150
Email journals@cambridge.org

in New York:
Phone +1 (845) 353 7500
Fax +1 (845) 353  4141
Email 
subscriptions_newyork@cambridge.org

Free email alerts
Keep up-to-date with new material – sign up at
http://journals.cambridge.org/jom-alerts

Price information 
is available at: http://journals.cambridge.org/jom

Journal of Mechanics
is available online at:
http://journals.cambridge.org/jom

Journal of 
Mechanics
Published on behalf of The Society of Theoretical 
and Applied Mechanics, R.O.C. 

Ediror-in-Chief
K. C. Wu, National Taiwan University, Taiwan

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/jf

m
.2

01
3.

48
1 

Pu
bl

is
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/jfm.2013.481


For free online content visit:
http://journals.cambridge.org/pla

Journal of Plasma Physics publishes primary research 
articles in plasma physics, both theoretical and 
experimental, and its applications. Basic topics include 
the fundamental physics of plasmas, ionization, kinetic 
theory, particle orbits, stochastic dynamics, wave 
propagation, solitons, stability, shock waves, transport, 
heating and diagnostics. Applications include fusion, 
laboratory plasmas and communications devices, laser 
plasmas, technological plasmas, space physics, and 
astrophysics.

To subscribe contact  
Customer Services

in Cambridge:
Phone +44 (0)1223 326070
Fax +44 (0)1223 325150
Email journals@cambridge.org

in New York:
Phone +1 (845) 353 7500
Fax +1 (845) 353  4141
Email 
subscriptions_newyork@cambridge.org

Free email alerts
Keep up-to-date with new material – sign up at
http://journals.cambridge.org/pla-alerts

Price information 
is available at: http://journals.cambridge.org/pla

Journal of Plasma Physics
is available online at:
http://journals.cambridge.org/pla

Journal of 
Plasma 
Physics

Editor
Padma Kant Shukla, Ruhr-Universitaet Bochum, Germany

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/jf

m
.2

01
3.

48
1 

Pu
bl

is
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/jfm.2013.481


For free online content visit:
http://journals.cambridge.org/prm

A flagship publication of The Royal Society of Edinburgh, 
Proceedings A is a prestigious, general mathematics 
journal publishing peer-reviewed papers of international 
standard across the whole spectrum of mathematics, but 
with the emphasis on applied analysis and differential 
equations.  An international journal, publishing six issues 
per year, Proceedings A has been publishing the highest-
quality mathematical research for nearly 70 years.  Recent 
issues have included a wealth of key contributors and 
considered research papers. 

To subscribe contact  
Customer Services

in Cambridge:
Phone +44 (0)1223 326070
Fax +44 (0)1223 325150
Email journals@cambridge.org

in New York:
Phone +1 (845) 353 7500
Fax +1 (845) 353  4141
Email 
subscriptions_newyork@cambridge.org

Free email alerts
Keep up-to-date with new material – sign up at
http://journals.cambridge.org/prm-alerts

Price information 
is available at: http://journals.cambridge.org/prm

Proceedings of the Royal Society of 
Edinburgh, Section A: Mathematics 
is available online at:
http://journals.cambridge.org/prm

Proceedings of the 
Royal Society of 
Edinburgh,
Section A: Mathematics 
Marketed and Distributed for the Royal Society of Edinburgh

Chairman and Executive Editor
B. P. Rynne, Heriot-Watt University, UK

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/jf

m
.2

01
3.

48
1 

Pu
bl

is
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/jfm.2013.481


For free online content visit:
http://journals.cambridge.org/anz

Editors-in-Chief
A. Bassom, The University of Western Australia, Australia

G. C. Hocking, Murdoch University, Australia

The ANZIAM Journal considers papers in any field 
of applied mathematics and related mathematical 
sciences with the aim of rapid publication in print and 
electronic formats. Novel applications of mathematics 
in real situations are especially welcomed. All papers 
should include some indication of applicability, and an 
introduction that can be understood by non-specialist 
readers from the whole applied mathematical community. 

To subscribe contact  
Customer Services

in Cambridge:
Phone +44 (0)1223 326070
Fax +44 (0)1223 325150
Email journals@cambridge.org

in New York:
Phone +1 (845) 353 7500
Fax +1 (845) 353  4141
Email 
subscriptions_newyork@cambridge.org

Free email alerts
Keep up-to-date with new material – sign up at
http://journals.cambridge.org/anz-alerts

Price information 
is available at: http://journals.cambridge.org/anz

The ANZIAM Journal is available 
online at:
http://journals.cambridge.org/anz

The ANZIAM 
Journal
Published for  
The Australian Mathematical Society

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/jf

m
.2

01
3.

48
1 

Pu
bl

is
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/jfm.2013.481


SUBSCRIPTIONS
The Journal of Fluid Mechanics (ISSN 0022-1120) is published semimonthly in 24 volumes
each year by Cambridge University Press, The Edinburgh Building, Shaftesbury Road,
Cambridge CB2 8RU, UK/Cambridge University Press, 32 Avenue of the Americas, New
York, NY 10013-2473, USA. The subscription price (excluding VAT but including postage)
for volumes 714–737, 2013, is £3037 or $5605 (online and print) and £2657 or $4654
(online only) for institutions; £867 or $1606 (online and print) and £824 or $1432 (online
only) for individuals. The print-only price available to institutional subscribers is £2902
(US $5108 in USA, Canada and Mexico). Single volumes cost £131 (US $233 in the USA,
Canada and Mexico) plus postage. Orders, which must be accompanied by payment, should
be sent to any bookseller or subscription agent, or direct to the publisher: Cambridge
University Press, The Edinburgh Building, Shaftesbury Road, Cambridge CB2 8RU.
Subscriptions in the USA, Canada and Mexico should be sent to Cambridge University
Press, Journals Fulfillment Department, 100 Brook Hill Drive, West Nyack, NY 10994-2133.
EU subscribers (outside the UK) who are not registered for VAT should add VAT at their
country’s rate. VAT registered subscribers should provide their VAT registration number.
Japanese prices for institutions are available from Kinokuniya Company Ltd, PO Box 55,
Chitose, Tokyo 156, Japan. Prices include delivery by air. Copies of the Journal for
subscribers in the USA, Canada and Mexico are sent by air to New York. Periodicals postage
is paid at New York, NY, and at additional mailing offices. P O S T M A S T E R: send address
changes in USA, Canada and Mexico to Journal of Fluid Mechanics, Cambridge University
Press, 100 Brook Hill Drive, West Nyack, NY 10994-2133. Claims for missing issues can
only be considered if made immediately upon receipt of the subsequent issue. Copies of back
numbers are available from Cambridge University Press.

COPYING
The Journal is registered with the Copyright Clearance Center, 222 Rosewood Drive, Danvers,
MA 01923. Organizations in the USA which are also registered with CCC may therefore
copy material (beyond the limits permitted by sections 107 and 108 of US copyright law)
subject to payment to CCC of the per-copy fee of $16.00. This consent does not extend to
multiple copying for promotional or commercial purposes. Code 0022-1120/2013/$16.00.

ISI Tear Sheet Service, 3501 Market Street, Philadelphia, PA 19104, USA is authorized to
supply single copies of separate articles for private use only.

Organizations authorized by the Copyright Licensing Agency may also copy material subject
to the usual conditions.

For all other use of material from the Journal permission should be sought from Cambridge
or the American Branch of Cambridge University Press.

Information on Journal of Fluid Mechanics is available on journals.cambridge.org/FLM. For
further information on other Press titles access cambridge.org/.

Readers should note that where reference is made to a Web site for additional material
relating to an article published in Journal of Fluid Mechanics this material has not been refereed
and the Editors and Cambridge University Press have no responsibility for its content.

This journal issue has been printed on FSC-certified paper and cover board. FSC is an
independent, non-governmental, not-for-profit organization established to promote the
responsible management of the World’s forests. Please see www.fsc.org for information.

Printed in the UK by Bell & Bain Ltd.

The picture on the cover is based on figure 21 of ‘Experimental investi-
gation of freely falling thin disks. Part 2. Transition of three-dimensional
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