
M
a

te
ria

ls
 e

n
a

b
lin

g
 n

a
n

o
fl

u
id

ic
 fl

o
w

 e
n

h
a

n
c

e
m

e
n

t
V

o
l. 4

2
, N

o
. 4

, 2
5

7
–

3
2

8
M

R
S

 B
U

L
L

E
T

IN
A

p
ril 2

0
1

7

April 2017   Vol. 42   No. 4 
www.mrs.org/bulletin

®

April 20
ww

Materials enabling nanofluidic 
flow enhancement

Selective laser melting 
of aluminum alloys

ALSO IN THIS ISSUE 

https://doi.org/10.1557/mrs.2017.84 Published online by Cambridge University Press

http://crossmark.crossref.org/dialog/?doi=10.1557/mrs.2017.84&domain=pdf
https://doi.org/10.1557/mrs.2017.84


High Voltage Engineering

Beam energies from 10 keV up to several 10s of MeV

Beam currents from 100 micro-amps up to several milliamps

Ion species, including H, He, B, P, As and others

Single wafer or batch processing of wafers up to and including 300 mm

In-air or in-vacuum cassette-to-cassette wafer handling

Electrostatic and/or mechanical wafer clamping

CUSTOMIZED PRODUCTION ION IMPLANTERS

High Voltage Engineering Europa B.V. 

P.O. Box 99, 3800 AB Amersfoort, The Netherlands

Tel: 31 33 4619741  info@highvolteng.com 

www.highvolteng.com

https://doi.org/10.1557/mrs.2017.84 Published online by Cambridge University Press

https://doi.org/10.1557/mrs.2017.84


https://doi.org/10.1557/mrs.2017.84 Published online by Cambridge University Press

https://doi.org/10.1557/mrs.2017.84


  OPINION LETTER FROM THE PRESIDENT

258 MRS BULLETIN • VOLUME 42 • APRIL 2017 • www.mrs.org/bulletin

MATERIALS ENABLING NANOFLUIDIC FLOW ENHANCEMENT

273  Materials enabling nanofl uidic fl ow 
enhancement
Alan J.H. McGaughey and Davide Mattia, Guest Editors

278  Flows in one-dimensional and two-dimensional 
carbon nanochannels: Fast and curious  
Mainak Majumder, Alessandro Siria, 

and Lydéric Bocquet

283  Modeling slip and fl ow enhancement of water 
in carbon nanotubes
Sridhar Kumar Kannam, Peter J. Daivis, 

and B.D. Todd

289  Modeling the effects of material chemistry 
on water fl ow enhancement in nanotube 
membranes
Francesco Calabrò

294  Multiscale simulation of enhanced water fl ow 
in nanotubes
Matthew K. Borg and Jason M. Reese

300  Experimental measurements in single-
nanotube fl uidic channels
Hyegi Min, Yun-Tae Kim, and Chang Young Lee

306  Mechanisms of selective ion transport and 
salt rejection in carbon nanostructures
Ben Corry

April 2017    Volume 42     Number 4     ISSN: 0883-7694    CODEN: MRSBEA

CONTENTS

ON THE COVER 

Materials enabling nanofluidic flow 

enhancement. This issue of MRS Bulletin 

focuses on materials that enable nanofl uidic 

systems to have unusually high mass fl uxes, 

such as water through a carbon nanotube. 

Ample evidence now shows such flow 

enhancement in nanochannels. As new 

one-dimensional and two-dimensional 

nanomaterials are synthesized, a deeper 

understanding of the nanoscale transport 

physics is needed, particularly in the 

relationship between material properties and fl ow behavior. The 

cover shows a molecular dynamics simulation of water molecules 

(red for oxygen and white for hydrogen atoms) transported into a 

carbon nanotube (gold) 1 nm in diameter, which is a component of 

a separation membrane. Image courtesy of Matthew K. Borg and 

Jason M. Reese. See the technical theme that begins on page 273.

TECHNICAL FEATURE 

311  Selective laser melting of aluminum alloys
Nesma T. Aboulkhair, Nicola M. Everitt, Ian Maskery, 

Ian Ashcroft, and Chris Tuck 

DEPARTMENTS

261 OPINION
Material Matters
Mentoring a postdoc—the basics
Peter J. Feibelman

https://doi.org/10.1557/mrs.2017.84 Published online by Cambridge University Press

https://doi.org/10.1557/mrs.2017.84


www.mrs.org/bulletin

www.mrs.org/energy-quarterly 

www.mrs.org/mymrs

http://journals.cambridge.org

mrsbulletin-rss

@mrsbulletin

OPINION LETTER FROM THE PRESIDENT

259

 www.mrs.org/bulletin  

®

ADVERTISERS IN THIS ISSUE  Page No.

American Elements ...........................................Outside back cover
High Voltage Engineering ....................................Inside front cover
Angstrom Engineering .................................................................257
Rigaku Corporation ......................................................................275

MRS BULLETIN • VOLUME 42  • APRIL 2017 •   www.mrs.org/bulletin

326 CAREER CENTRAL

263 Materials News

 �  Electron diffraction enables localization of hydrogen 
atoms in nanocrystals
Xiwen Gong

 �  Size matters in mechanical behavior of bulk 
metallic glasses
Aditi Risbud

 �  Adjusting chemical disorder stabilizes multiferroic 
magnetic spirals at higher temperatures
Lauren Borja

 �  White Paper: Reticulated foams expand the boundaries 
of cellular solids
Paul Everitt and James Taylor

268 Science Policy

 �  Severe funding cuts threaten the future of research 
in Brazil
Kendra Redmond

 �  Connecting the EU research dots

NEWS & ANALYSIS
270  Beyond the Lab 
 �  World’s biggest science film festival expands in 

Southeast Asia, North Africa, and the Middle East
Tim Palucka

324  Books 
 �  Materials and Processes for Spacecraft 

and High Reliability Applications
Barrie D. Dunn

Reviewed by Karen Swider Lyons

 �  Wisdom of the Martians of Science: 
In Their Own Words with Commentaries
Balazs Hargittai and István Hargittai

Reviewed by Aurelia Meghea

 �  Perovskites: Structure–Property Relationships
Richard J.D. Tilley

Reviewed by Wilfrid Prellier

328  Image Gallery      
Look Again

SOCIETY NEWS
320 �  Frenken to receive MRS Innovation in Materials 

Characterization Award

 �  Spaldin to receive Mid-Career Researcher Award 
for theoretical frameworks describing multiferroics

 �  Rondinelli named 2017 MRS Outstanding Young 
Investigator for work with complex inorganic oxides

 �  Dionne named 2017 MRS Outstanding Young 
Investigator for innovative new materials and methods

 �  Madsen to receive MRS Impact Award

 �  Zi and Conings to receive MRS Postdoctoral Awards

 �  7th International Conference on Hard X-Ray 
Photoelectron Spectroscopy to be held 
September 11–15 in the United States

FEATURES

https://doi.org/10.1557/mrs.2017.84 Published online by Cambridge University Press

https://doi.org/10.1557/mrs.2017.84


  OPINION LETTER FROM THE PRESIDENT

260 MRS BULLETIN • VOLUME 42 • APRIL 2017 • www.mrs.org/bulletin

 

EDITORIAL OFFICE   506 Keystone Drive, Warrendale, PA 15086-7573 USA

Bulletin@mrs.org    tel 724.779.2747    fax 724.779.8313    www.mrs.org  

MRS Bulletin (ISSN: 0883-7694, print; ISSN 1938-1425, online) is published monthly by the Materials Research Society, 506 Keystone Drive, Warrendale, PA 15086-7573. © 2017 Materials 

Research Society. Permission required to reproduce content. Periodical postage paid at New York, NY, and at additional mailing offi ces. POSTMASTER: Send address changes to MRS Bulletin 

in care of the Journals Department, Cambridge University Press, 100 Brook Hill Drive, West Nyack, NY 10994-2113, USA. Printed in the U.S.A.

 Membership in MRS is $130 annually for regular members, $32 for students, and includes an electronic subscription to MRS Bulletin. Print subscriptions are available to MRS members 

for an additional $25. Individual member subscriptions are for personal use only. Non-member subscription rates are $533 (USD) for one calendar year (12 issues). Requests from subscribers 

for missing journal issues will be honored without charge only if received within six months of the issue’s actual date of publication.

 MRS Bulletin is included in Current Contents®/Engineering, Computing, and Technology; Current Contents®/Physical, Chemical, and Earth Sciences, the SciSearch® online database, 

Research Alert®, Science Citation Index®, and the Materials Science Citation Index™. Back volumes of MRS Bulletin are available on microfi che through University Microfi lms Inc., 

300 North Zeeb Road, Ann Arbor, MI 48106, USA.

 Authors of each technical article appearing in MRS Bulletin are solely responsible for all content in their article(s), including accuracy of the facts, statements, and citing resources. Facts and 

opinions are solely the personal statements of the respective authors and do not necessarily represent the views of the editors, the Materials Research Society, or Cambridge University Press.

Send Letters 
to the Editor to 
Bulletin@mrs.org. 
Include your name, 
affi liation, and full 
contact information.

MRS OPERATING COMMITTEE CHAIRS

Academic Affairs Bruce M. Clemens, Stanford University, USA
Awards Albert Polman, FOM Institute AMOLF, The Netherlands
Government Affairs Kevin J. Whittlesey, 4D Molecular Therapeutics, USA
Meetings Terry Aselage, Sandia National Laboratories, USA 
Member Engagement Sossina M. Haile, Northwestern University, USA
Public Outreach Elizabeth Kupp, The Pennsylvania State University, USA
Publications Shefford Baker, Cornell University, USA

MRS HEADQUARTERS

Todd M. Osman, Executive Director
J. Ardie Dillen, Director of Finance and Administration
Damon Dozier, Director of Government Affairs
Patricia Hastings, Director of Meetings Activities 
Eileen M. Kiley, Director of Communications

About the Materials Research Society
The Materials Research Society (MRS), a not-for-profi t scientific 
association founded in 1973 and headquartered in Warrendale, 
Pennsylvania, USA, promotes interdisciplinary materials research. 
Today, MRS is a growing, vibrant, member-driven organization of 
over 16,000 materials researchers spanning over 80 countries, from 
academia, industry, and government, and a recognized leader in 
the advancement of interdisciplinary materials research.
 The Society’s interdisciplinary approach differs from that of 
single-discipline professional societies because it promotes informa-
tion exchange across many scientifi c and technical fields touching 
materials development. MRS conducts three major international 
annual meetings and also sponsors numerous single-topic scientific 
meetings. The Society recognizes professional and technical excel-
lence and fosters technical interaction through University Chapters. 
In the international arena, MRS implements bilateral projects with 
partner organizations to benefi t the worldwide materials commu-
nity. The Materials Research Society Foundation helps the Society 
advance its mission by supporting various projects and initiatives.  

Editor 
Gopal R. Rao, rao@mrs.org

Managing Editor 
Lori A. Wilson, lwilson@mrs.org

News Editor  
Judy Meiksin, meiksin@mrs.org 

Technical Editor  
Lisa C. Oldham, oldham@mrs.org

Editorial Assistants 
Michelle S. Raley, raley@mrs.org
Mary Wilmoth 

Associate Technical Editor
Tim Palucka 

Production/Design 
Andrea Pekelnicky-Frye, Rebecca Tokarczyk, 
Felicia Turano, and TNQ

Associate Production Editor
Brian Mazeski 

Principal Development Editor
Elizabeth L. Fleischer

Director of Communications 
Eileen M. Kiley

Guest Editors
Alan J.H. McGaughey and Davide Mattia

Special Consultant 
Angelika Veziridis

Energy Quarterly 
George Crabtree (Co-chair), 
Elizabeth A. Kócs (Co-chair),
Andrea Ambrosini, Monika Backhaus, 
David Cahen, Russell R. Chianelli, 
Shirley Meng, Sabrina Sartori, Anke 
Weidenkaff, M. Stanley Whittingham, 
and Steve M. Yalisove  

Advertising/Sponsorship 
Mary E. Kaufold, kaufold@mrs.org 
Donna L. Watterson, watterson@mrs.org 

Member Subscriptions 
Michelle Judt, judt@mrs.org

Non-Member Subscriptions
subscriptions_newyork@cambridge.org

EDITORIAL BOARD

Fiona C. Meldrum (Chair), University of Leeds, UK

V.S. Arunachalam, Center for Study of Science, Technology & Policy, India

Christopher J. Bettinger, Carnegie Mellon University, USA

Paul S. Drzaic, Apple, Inc., USA 

Igor Lubomirsky, Weizmann Institute, Israel

Amit Misra, University of Michigan, USA 

Steven C. Moss, The Aerospace Corporation, USA

Julie A. Nucci, Cornell University, USA 

Linda J. Olafsen, Baylor University, USA

James W. Stasiak, HP Inc., USA

Carol Trager-Cowan, University of Strathclyde, UK

Anke Weidenkaff, University of Stuttgart, Germany

Eric Werwa, Washington, DC, USA  

M. Stanley Whittingham, Binghamton University, The State University of New York, USA 

Steve M. Yalisove, University of Michigan, USA

VOLUME ORGANIZERS 

2017  Ken Haenen, Hasselt University & IMEC vzw, Belgium 
John C. Mauro, Corning Incorporated, USA
Michael S. Strano, Massachusetts Institute of Technology, USA 
Joyce Y. Wong, Boston University, USA 

2018  Karsten Albe, Technische Universität Darmstadt, Germany 
Hiroshi Funakubo, Tokyo Institute of Technology, Japan
Michael Hickner, The Pennsylvania State University, USA
Bethanie Stadler, University of Minnesota, USA  

®

2017 MRS BOARD OF DIRECTORS 

President Susan Trolier-McKinstry, The Pennsylvania State University, USA

Immediate Past President Kristi S. Anseth, University of Colorado Boulder, USA
Vice President and President-Elect Sean J.  Hearne, 
 Sandia National Laboratories, USA 
Secretary Eric A. Stach, Brookhaven National Laboratory, USA 
Treasurer David J. Parrillo, The Dow Chemical Company, USA 
Executive Director Todd M. Osman, Materials Research Society, USA

Charles T. Black, Brookhaven National Laboratory, USA
Li-Chyong Chen, National Taiwan University, Taiwan 
Matt Copel, IBM Research Division, USA
Paul S. Drzaic, Apple, Inc., USA
Dawnielle Farrar-Gaines, Johns Hopkins University, USA 
Yury Gogotsi, Drexel University, USA 
Claudia Gutiérrez-Wing, Instituto Nacional de Investigaciones Nucleares, Mexico
Young-Chang Joo, Seoul National University, South Korea
Karen L. Kavanagh, Simon Fraser University, Canada
Lincoln J. Lauhon, Northwestern University, USA
Christine Ortiz, Massachusetts Institute of Technology, USA
Sabrina Sartori, University of Oslo, Norway
Magaly Spector, The University of Texas at Dallas, USA
Molly M. Stevens, Imperial College London, UK
Anke Weidenkaff, University of Stuttgart, Germany

https://doi.org/10.1557/mrs.2017.84 Published online by Cambridge University Press

https://doi.org/10.1557/mrs.2017.84

	mrs_C1-April17.pdf
	mrs_C2-April17.pdf
	mrs_257-April17.pdf
	mrs_258-260-April17.pdf

