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Early Career Scholars
in Materials Science 2019

The Fourth Annual JMR Issue to promote outstanding research
by future leaders in materials science

This fourth Annual Issue invites full-length research and review articles by materials
researchers, who have completed their PhD but not yet achieved full professorship at the
time of submission, for peer review and publication in the January 2019 issue. PhD students
are not eligible to submit. The Annual Issue provides a unique opportunity to be highlighted
and promoted early in one’s research career. To increase attention to these papers, this issue
will be published on an open access basis. Although some papers may have multiple authors,
only the Early Career Scholar submitting the paper will be identified with a photo and brief
bio when the paper is published. Authors from around the world are invited to submit papers
that span the topical coverage of JMR, including advanced ceramics, metals, polymers,
composites, and combinations thereof related to energy, electrical, magnetic, optical, and
structural properties and related applications and reporting on:

Advanced characterization methods and techniques
Computational materials science when coupled with experimentation

Fundamental materials science

Interfacial science as it relates to material process understanding and improvements
Material property enhancements through advances in materials processing

Material property enhancements through material design
(especially Materials Genome related)

¢ Material combinations and design that improve system performance
¢ Nanoscience and nanotechnology

* 6 6 0 0 0

LEAD EDITORS
Gary L. Messing, The Pennsylvania State University, USA
Susmita Bose, Washington State University, USA
Jiirgen Eckert, Montanuniversitéat Leoben, Austria
Linda S. Schadler, Rensselaer Polytechnic Institute, USA

MANUSCRIPT SUBMISSION
To be considered for the issue, the Early Career Scholar must not yet be a full professor at the
time of submission. Also, the manuscript must report new and previously unpublished results.
Review articles are invited but must be approved by the issue editors before submission
(see www.mrs.org/jmr-manuscript-types/ regarding review articles). Manuscripts must be
submitted via the JMR electronic submission system by June 1, 2018. Manuscripts submitted
after this deadline will not be considered for the issue due to time constraints on the review
process. Submission instructions can be found at www.mrs.org/jmr-instructions. Please
select “ANNUAL ISSUE: Early Career Scholars in Materials Science 2019” as the manuscript
type. Note our manuscript submission minimum length of 3250 words, with at least 6
and no more than 10 figures and tables. (Additional figures and tables may be submitted
as supplemental material.) All manuscripts will be reviewed in a normal but expedited fashion.
Papers submitted by the deadline and subsequently accepted will be published in the Special
Issue. Other manuscripts that are acceptable but cannot be included in the issue will be
scheduled for publication in a subsequent issue of JMR.

’

CALL FOR*PAPERS

Papers must be accompanied by a photo (uploaded separately as a high resolution
TIF or EPS file) and 200-300 word bio of the Early Career Scholar only. These materials
must be submitted along with the original submission of the paper.

Please contact jmr@mrs.org with questions.
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DEALLOYED NANOPOROUS MATERIALS WITH
INTERFACE-CONTROLLED BEHAVIOR

49

Dealloyed nanoporous materials with
interface-controlled behavior
Jorg Weissmiiller and Karl Sieradzki, Guest Editors

On the topological, morphological, and
microstructural characterization of nanoporous
metals

Erica T. Lilleodden and Peter W. Voorhees

Pattern formation during electrochemical and
liquid metal dealloying
lan McCue, Alain Karma, and Jonah Erlebacher

Mechanical response of nanoporous metals: A
story of size, surface stress, and severed struts
Hai-Jun Jin, Jorg Weissmiiller, and Diana Farkas

Nanoporous metal by dealloying for
electrochemical energy conversion and
storage

Qing Chen, Yi Ding, and Mingwei Chen

Nanoporous metals by alloy corrosion:
Bioanalytical and biomedical applications
Erkin Seker, Wei-Chuan Shih, and Keith J. Stine
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Letter from the President
These are your publications
Sean J. Hearne

O NEWS & ANALYSIS

Materials News

Research Highlights: Perovskites
Prachi Patel
FEATURE EDITOR: Pabitra K. Nayak

Nanocones make glass invisible
Prachi Patel

Earth-abundant photocorrosion-resistant material used
for solar water splitting
Rahim Munir

Synthesis replicates camouflaging-brochosome
particle structure
Lauren Borja

Comprehensive approach enables 3D view of crystal
dislocations
Kendra Redmond

Science Policy

US and UK sign Science and Technology Agreement
Jennifer A. Nekuda Malik

OPEN SESAME brings training to students from the
Middle East
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68 Book Reviews : €3

39 |
m The thsiﬂs of Solids Dealloyed nanofiorous\iteridlsy.
: with intebiace:contollEd. =

J.B. Ketterson : BN Y- ON THE COVER
Reviewed by K. Kamala Bharathi .

Dealloyed nanoporous materials with
interface-controlled behavior. Dealloying
of alloys, the selective dissolution of less
noble elements, can produce macroscopic
samples that exhibit large surface-to-volume
ratios and a uniform network structure with
characteristic strut or “ligament” size in the
nanometer range, as seen in the scanning
. . electron micrograph of nanoporous palladium
71 Posterminaries : on the cover (here with a characteristic size
My life in cars of 150 nm). Figure courtesy of Shan Shi,
Steve Moss . Helmholtz-Zentrum Geesthacht. Polarizing the interfaces creates
space-charge regions (inset) that can store energy or allow the
behavior of the interface to be tuned. The articles in this issue highlight
aspects of research into nanoporous metallic alloys fabricated by
dealloying. See the technical theme that begins on page 14.

m Nitride Wide Bandgap Semiconductor Material and
Electronic Devices
Yue Hao, Jin-Feng Zhang, and Jin-Cheng Zhang
Reviewed by J.H. Edgar

57 SOCIETY NEWS:

= IRS Bulletin selects inaugural
Postdoctoral Publication Prize recipient

)

m Hearne leads MRS Board of Directors for 2018

= RS Bulletin Volume Organizers guide technical
theme topics for 2019

= MRS Communications Abstracts
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American Elements ....0utside back cover
High Voltage Engineering . ..Inside front cover
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About the Materials Research Society

The Materials Research Society (MRS), a not-for-profit 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 scientific 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 benefit the worldwide materials commu-
nity. The Materials Research Society Foundation helps the Society
advance its mission by supporting various projects and initiatives.

2018 MRS BOARD OF DIRECTORS

President Sean J. Hearne, Sandia National Laboratories, USA
Immediate Past President Susan Trolier-McKinstry,

The Pennsylvania State University, USA
Vice President and President-Elect Michael Fitzsimmons,

Oak Ridge National Laboratory and The University of Tennessee, USA
Secretary Eric A. Stach, University of Pennsylvania, USA
Treasurer David J. Parrillo, The Dow Chemical Company, USA
Executive Director Todd M. Osman, Materials Research Society, USA

Griselda Bonilla, IBM T.J. Watson Research Center, USA

Li-Chyong Chen, National Taiwan University, Taiwan

Matt Copel, IBM T.J. Watson Research Center, USA

Paul S. Drzaic, Apple, Inc., USA

Dawnielle Farrar-Gaines, Johns Hopkins University, USA

Yury Gogotsi, Drexel University, USA

Claudia E. Gutiérrez-Wing, Instituto Nacional de Investigaciones Nucleares, Mexico

Young-Chang Joo, Seoul National University, South Korea

Lincoln J. Lauhon, Northwestern University, USA

Paul Mclintyre, Stanford University, USA

Christopher A. Schuh, Massachusetts Institute of Technology, USA

Rachel Segalman, University of California, Santa Barbara, USA

Magaly Spector, The University of Texas at Dallas, USA

Molly M. Stevens, Imperial College London, UK

Ehrenfried Zschech, Fraunhofer Institute for Ceramic Technologies
and Systems, Germany

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

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. © 2018 Materials
Research Society. Permission required to reproduce content. Periodical postage paid at New York, NY, and at additional mailing offices. 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 $560 (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 microfiche through University Microfilms Inc.,

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

Authors of each technical article appearing in MRS Bulletinare 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.
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Editor Guest Editors
Gopal R. Rao, rao@mrs.org Jorg Weissmilller and Karl Sieradzki

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

Special Consultant
Angelika Veziridis

News Editor
Judy Meiksin, meiksin@mrs.org

Energy Quarterly

Andrea Ambrosini (Chair),

Monika Backhaus, Kristen Brown,
David Cahen, Russell R. Chianelli,
George Crabtree, Elizabeth A. Kécs,
Shirley Meng, Sabrina Sartori,

Anke Weidenkaff, M. Stanley
Whittingham, and Steve M. Yalisove

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

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

Associate Technical Editor
Tim Palucka

Advertising/Sponsorship
Mary E. Kaufold, kaufold@mrs.org

. . Donna L. Watterson, watterson@mrs.org
Production/Design

Andrea Pekelnicky-Frye, Rebecca Tokarczyk,
Felicia Turano, and TNQ

Associate Production Editor
Katie Wurtzel

Member Subscriptions
Michelle Judt, judt@mrs.org

Non-Member Subscriptions
subscriptions_newyork@cambridge.org

Principal Development Editor
Elizabeth L. Fleischer

Director of Communications
Eileen M. Kiley

EDITORIAL BOARD

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

llke Arslan, Pacific Northwest National Laboratory, USA

V.S. Arunachalam, Center for Study of Science, Technology & Policy, India
N. (Balu) Balasubramaniam, Bangalore, India (retired)

Christopher J. Bettinger, Carnegie Mellon University, USA

Tommie Kelley, 3M, USA

Igor Lubomirsky, Weizmann Institute, Israel

Amit Misra, University of Michigan, USA

Steven C. Moss, The Aerospace Corporation, USA (retired)

Julie A. Nucci, Cornell University, USA

Linda J. Olafsen, Baylor University, USA

Boaz Pokroy, Technion-Israel Institute of Technology, Israel

Zhiwei Shan, Xi’an Jiaotong University and Hysitron, China

James W. Stasiak, HP Inc., USA

Carol Trager-Cowan, University of Strathclyde, UK

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

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

2019 Craig B. Arnold, Princeton University, USA
Claus Daniel, Oak Ridge National Laboratory and The University of Tennessee,
Knoxville, USA
Seung Min Han, Korea Advanced Institute of Science and Technology, South Korea
Gabriel Montafo, Los Alamos National Laboratory/Northern Arizona University, USA

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