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About the Materials Research Society
The Materials Research Society (MRS) is a not-for-profit scientific 
association founded in 1973 to promote interdisciplinary goal-oriented
basic research on materials of technological importance. Membership in
the Society includes over 14,000 scientists from industrial, government,
and university research laboratories in the United States and abroad.

The Society’s interdisciplinary approach to the exchange of technical
information is qualitatively different from that provided by single-discipline
professional societies because it promotes technical exchange across
the various fields of science affecting materials development. MRS
sponsors three major international annual meetings encompassing
many topical symposia, as well as numerous single-topic scientific
meetings each year. It recognizes professional and technical
 excellence, conducts tutorials, and fosters technical exchange in
 various local geographical regions through Section activities and
Student Chapters on university campuses.

Disclaimer: Authors of each article appearing in this Journal are solely
responsible for all contents 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.

MRS publishes numerous publications on current scientific 
developments. MRS Advances publishes snapshots of work in

progress; article scope offers a focused, in-depth look at key 
materials topics of current interest. The Journal of Materials Research,
a premier archival journal publishing materials science research that
demonstrates a significant scientific advance or understanding in 
materials science, is published twenty-four times a year. MRS Bulletin
provides comprehensive overviews of specific materials themes along
with industry and policy developments, as well as MRS and materials
community news and events. Review articles are accepted by proposal
or invitation. MRS Energy & Sustainability publishes reviews, 
commentaries, and perspectives on key topics in materials research
and development as they relate to energy, sustainability, and objective
application of economic, sociological and governmental models,
enabling research and  technological developments. Articles are 
accepted by proposal or invitation.

MRS Communications is a high-impact journal focusing on rapid 
publication of completed research with broad appeal to the materials
community.

MRS is an Affiliated Society of the American Institute of Physics and
participates in the international arena of materials research through
associations with professional organizations such as the International
Union of Materials Research Societies.

For further information on the Society’s activities, contact MRS
Headquarters, 506 Keystone Drive, Warrendale, PA 15086-7573; 
telephone (724) 779-3003; fax (724) 779-8313.

MRS COMMUNICATIONS
MRS Communications is a high-impact archival journal focusing on 
rigorous peer review and rapid publication of completed research with
broad appeal to the materials community. Major article types include
rapid communications (research letters), “prospectives” papers, 
correspondence and commentaries.

“Prospectives” are a unique feature of this Journal offering succinct and
forward-looking reviews of topics of interest to a broad materials
research readership. This modern journal features advanced on-line 
publication, in full color, acceptance of supplemental materials, and 
multimedia content. MRS Communications leverages the deep technical
expertise of leading MRS members among its editorial board and
reviewers under the governance of a team of Principal Editors, and the
advanced author and reader publication services and academic standing
offered by Cambridge Journals.

Manuscript submissions that succinctly describe groundbreaking work in
the broad field of materials research are encouraged. Examples of lead-
ing topical areas of interest to MRS Communications readers include:

• Biomaterials and biomimetic materials
• Carbon-based materials
• Complex oxides and their interfaces 
• Materials for energy storage, conversion and environmental

remediation 
• Materials for nanophotonics and plasmonic devices 
• Theory and simulation of materials
• Mechanical behavior at the nanoscale 
• Nanocrystal growth, structures and properties, including

nanowires and nanotubes 
• Nanoscale semiconductors for new electronic and photonic 

applications 
• New materials synthesis, templating and assembly methods 
• New topics in metals, alloys and transformations 
• Novel and in-situ characterization methods 
• Novel catalysts and sensor materials 
• Organic and hybrid functional materials 
• Quantum matter 
• Surface, interface and length-scale effects on materials properties 

Author queries and submissions

MRS Communications operates a fully online author submission and peer
review system, which can be found at http://mc.manuscriptcentral.com/
mrscom

For questions related to MRS Communications, please contact
mrc@mrs.org

MRS Communications Article Types

Prospectives

Forward-looking short reviews. Authoritative and balanced, but can deal
with controversies or new and speculative areas of research for future
consideration.

Technical Description:
• Generally invited, although unsolicited short proposals will be

reviewed by editorial team
• 7000-8000 words, 8-10 printed pages
• Multiple illustrations and figures encouraged
• Supplemental and multimedia data encouraged
• Max. 100 references

Research Letters

A concise presentation of a study with broad interest, showing novel results.

Technical Description:
• 6000 word maximum, 6-8 printed pages
• Each figure or figure part is counted as 250 words
• Short 100 word abstract
• Max. 30 references
• Supplemental data encouraged

Editorials

Opinion piece, policy statement, or general commentary, typically written
by board of the publication or a guest of notable stature.

Technical Description:
• Generally written or invited by editorial team
• 500-1500 words, 1-3 printed pages
• Max. 15 references
• No supplemental data

Commentaries

An item whose subject or focus is another article or articles; this article
comments on the other article(s).

Technical Description:
• Generally invited by editorial team, although unsolicited 

commentaries may be reviewed
• Accessible and non-technical style
• 500-1500 words, 1-3 printed pages
• 1 fig or illustration
• Max. 15 references
• No supplemental data

Correspondence

Letter to the editor/publication, typically commenting upon a published item.

Technical Description:
• Flexible format of general interest to readership—policy debates,

announcements or matters arising from published material
• 500-1000 words, 1-2 printed pages
• 1 fig or illustration
• Max. 10 references
• Supplemental data at editor discretion
• If critical of a previously published paper, original author will be

given option to publish a reply (no automatic right to reply)

Copyright © 2018, Materials Research Society.  All rights reserved. No
part of this publication may be reproduced, in any form or by any means,
electronic, photocopying, or otherwise, without permission in writing from
Cambridge University Press.  Policies, request forms and contacts are
available at:  http://www.cambridge.org/rights/permissions/permission.htm.
Permission to copy (for users in the U.S.A.) is available from Copyright
Clearance Center http://www.copyright.com, email: info@copyright.com.

MRS Communications Subscription Prices (2018)

Institutions 
Online only 
$828.00 / £517.00 
Print-on-Demand available to online subscribers. 
Inquire Customer Services.

MRS Communications (ISSN: 2159-6859) is published four times a year
by Cambridge University Press for the Materials Research Society. 

Individual member subscriptions are for personal use only.
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MRS Communications
Editor-in-Chief: Rigoberto Advincula, Case Western Reserve University, USA
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Luca Dal Negro, Boston University, USA
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Prospective Articles

207–219 Carbyne: from the elusive allotrope to stable carbon atom wires C.S. Casari, A. Milani

220–225 Bioreplication for optical applications Raúl J. Martín-Palma, Akhlesh Lakhtakia

226–240 New perspectives on nano-engineering by secondary electron
spectroscopy in the helium ion and scanning electron microscope

Nicola Stehling, Robert Masters, Yangbo Zhou,
Robert O’Connell, Chris Holland,
Hongzhou Zhang, Cornelia Rodenburg

Research Letters

241–247 Biomimetic protein-harpooning surfaces G.M.L. Messina, C. Bonaccorso, A. Rapisarda,
B. Castroflorio, D. Sciotto, G. Marletta

248–256 Resonant thermoelectric transport in atomic chains with Fano
defects

J. Eduardo González, Vicenta Sánchez,
Chumin Wang

257–265 Developing fire-retardant and water-repellent bio-structural
panels using nanocellulose

Nadir Yildirim

266–274 Molecular dynamics simulations of montmorillonite reinforcing
amylose plasticized by Brazilian Cerrado oils: polymer–clay
nanocomposite

Felipe Azevedo Rios Silva, Maria José Araújo
Sales, Mohamed Ghoul, Latifa Chebil,
Guilherme Duarte Ramos Matos, Elaine
Rose Maia

275–282 Assessing failure in epitaxially encapsulated micro-scale sensors
using micro and nano x-ray computed tomography

Lizmarie Comenencia Ortiz, David B. Heinz, Ian
B. Flader, Anne L. Alter, Dongsuk D. Shin,
Yunhan Chen, Thomas W. Kenny

283–288 Automated self-assembly and electrical characterization of
nanostructured films

Rafael C. Hensel, Kevin L. Rodrigues, Vinicius
do L. Pimentel, Antonio Riul Jr.,
Varlei Rodrigues

289–296 Alkyne-modified water-stable alkylammonium lead(II) iodide
perovskite

Sayantan Sasmal, Suresh Valiyaveettil, Arun
P. Upadhyay, Raj Ganesh S. Pala, Sri Sivakumar,
Dharmadoss Sornadurai, Chakram S. Sundar

297–302 Additive manufacturing of metal matrix composites via
nanofunctionalization

John H. Martin, Brennan D. Yahata, Eric
C. Clough, Justin A. Mayer, Jacob M. Hundley,
Tobias A. Schaedler

Prospective Articles

303–313 Perfluorocarbon-based nanomedicine: emerging strategy for
diagnosis and treatment of diseases

Tingbin Zhang, Qian Zhang, Jian-Hua Tian, Jin-
Feng Xing, Weisheng Guo, Xing-Jie Liang

314–321 How the sputtering process influence structural, optical, and
electrical properties of Zn3N2 films?

Junjun Jia, Hironori Kamijo, Shin-
ichi Nakamura, Yuzo Shigesato

322–331 Diatoms as potential “green” nanocomposite and nanoparticle
synthesizers: challenges, prospects, and future materials
applications

Nathalie Pytlik, Eike Brunner
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332–342 Structure of capillary suspensions and their versatile applications
in the creation of smart materials

Katharina Hauf, Erin Koos

343–357 Mechanism-based design of precursors for focused electron beam-
induced deposition

Will G. Carden, Hang Lu, Julie A. Spencer,
D. Howard Fairbrother, Lisa McElwee-White

358–371 Multiscale simulation of transport phenomena in porous media:
from toy models to materials models

Ulf D. Schiller, Fang Wang

372–386 Catalysts in metal–air batteries Qi Dong, Dunwei Wang

387–397 The effect of university research apprenticeships for high school
students on Science, Math, Engineering, and Technology learning
and the pursuit of Science, Math, Engineering, and Technology
degrees and careers

Julia Budassi, Miriam Rafailovich

Research Letters

398–403 Synthesis of fluorescent CuInS2/ZnS quantum dots—porphyrin
conjugates for photodynamic therapy

Ncediwe Tsolekile, Vuyelwa Ncapayi,
Sundararajan Parani, El Hadji Mamour Sakho,
Mangaka C. Matoetoe, Sandile P. Songca,
Oluwatobi S. Oluwafemi

404–410 A novel approach for in situ monitoring of Zn2+ in citrus plants
using two-step square-wave anodic stripping voltammetry

Jared Church, Woo Hyoung Lee

411–419 Zn-enriched PtZn nanoparticle electrocatalysts synthesized by
solution combustion for ethanol oxidation reaction in an alkaline
medium

Md. Abdul Matin, Anand Kumar, Mohammed Ali
H. Saleh Saad, Mohammed J. Al-Marri,
Sergey Suslov

420–427 200 mm wafer-scale fabrication of polydimethylsiloxane fluidic
devices for fluorescence imaging of single DNA molecules

Sung-Wook Nam

428–436 Q-carbon harder than diamond Jagdish Narayan, Siddharth Gupta,
Anagh Bhaumik, Ritesh Sachan, Filippo Cellini,
Elisa Riedo

437–445 Controllable directive radiation from dipole emitter coupled to
dielectric nanowire antenna with substrate-mediated tunability

Mohammad M. Salary, Ali Forouzmand,
Hossein Mosallaei

446–452 Chemical and electronic structure analysis of a SrTiO3 (001)/p-Ge
(001) hydrogen evolution photocathode

Kelsey A. Stoerzinger, Yingge Du, Steven
R. Spurgeon, Le Wang, Demie Kepaptsoglou,
Quentin M. Ramasse, Ethan J. Crumlin, Scott
A. Chambers

453–458 Ab initio formation energies and time-dependent density func-
tional theory excitation energies for nickel–nitrogen defect sites in
diamond nanoparticles

Nicholas W. Gothard, Douglas S. Dudis, Luke
J. Bissell

459–465 Circular dichroism in the interband transitions of achiral metal
nanoparticles: TiN and noble metals

Jong-Won Park

466–473 The impact of boundary conditions on calculated photovoltages
and photocurrents at photocatalytic interfaces

Asif Iqbal, Kirk H. Bevan

474–479 A highly efficient and antifouling microfluidic platform for por-
table hemodialysis devices

Irfani R. Ausri, Eliana M. Feygin, Connie
Q. Cheng, Yuxing Wang, Zhi Yuan (William) Lin,
Xiaowu (Shirley) Tang
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480–486 Investigation of carrier transfer mechanism of NiO-loaded n-type
GaN photoanodic reaction for water oxidation by comparison
between band model and optical measurements

Kayo Koike, Takenari Goto,
Shinichiro Nakamura, Satoshi Wada,
Katsushi Fujii

487–492 Neuronal dynamics on patterned substrates measured by fluor-
escence microscopy

Joao Marcos Vensi Basso, Marc Simon,
Cristian Staii

493–497 Emulating homeoplasticity phenomena with organic electroche-
mical devices

Dimitrios A. Koutsouras, George G. Malliaras,
Paschalis Gkoupidenis

498–503 Improvement of color retention properties of Ag deposition-based
electrochromic device by introducing anion exchange membrane

Shunsuke Kimura, Ryo Onodera,
Kazuki Nakamura, Norihisa Kobayashi

504–508 Bismuth doping on CuGaS2 thin films: structural and optical
properties

Marcos A.S. Andrade Jr., Lucia H. Mascaro

509–513 Transmission enhancement of subwavelength grating microlens
by tapered nanostructure

Mao Ye, Xiaopeng Guo, Yasha Yi

514–520 Low-temperature electrical conduction of plasma-treated bilayer
MoS2

Jakub Jadwiszczak, Yangbo Zhou,
Hongzhou Zhang

521–526 Hot electrons coupling-enhanced photocatalysis of super black
carbon aerogels/titanium oxide composite

Hongqiang Wang, Xinru He, Bin Zhou,
Jun Shen, Ai Du

527–532 Pressure effect on an exciton in a wurtzite AlN/GaN/AlN spherical
core/shell quantum dot

N. Aghoutane, M. El-Yadri, E. Feddi, F. Dujardin,
M. Sadoqi, G. Long

533–540 Undercooling driven growth of Q-carbon, diamond, and graphite Siddharth Gupta, Ritesh Sachan,
Anagh Bhaumik, Punam Pant, Jagdish Narayan

541–549 Simultaneous insulation and modification of quartz tuning fork
surface by single-step plasma polymerization technique with
amine-rich precursors

Gizem Kaleli Can, Hatice Ferda Özgüzar,
Gözde Kabay, Pelin Kömürcü, Mehmet Mutlu

550–555 Dynamic optical properties of gold nanoparticles/cholesteric
liquid crystal arrays

Luciano De Sio, Ugo Cataldi, Alexa Guglielmelli,
Thomas Bürgi, Nelson Tabiryan, Timothy
J. Bunning

556–561 Rejuvenation of soft material–actuator Aslan Miriyev, Cesar Trujillo, Gabriela Caires,
Hod Lipson

562–569 Equilibrium atomic conformation of Pt2Ru3 nanoparticles under
gas atmosphere of CO/H2 investigated by density functional the-
ory and Monte Carlo simulation

Md Khorshed Alam, Hiromitsu Takaba

570–576 Sodium-doped oriented zinc oxide nanorod arrays: insights into
their aqueous growth design, crystal structure, and optical
properties

Amir Hassanpour, Shaohua Shen,
Pablo Bianucci

577–585 Structural, electrical, and antimicrobial characterization of green
synthesized ZnO nanorods from aqueous Mentha extract

Ercan Karaköse, Hakan Çolak

586–590 A flexible model for instrumented indentation of viscoelastic–
plastic materials

Robert F. Cook

591–596 Theoretical study of cubic-Li7La3Zr2O12(001)/LiCoO2(10–14)
interface

Sara Panahian Jand, Payam Kaghazchi
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597–603 One-step fabrication of binder-free three-dimensional Co3O4

electrodes by Reactive Spray Deposition Technology for appli-
cation in high-performance supercapacitors

Yang Wang, Junkai He, Justin Roller,
Radenka Maric

604–609 Bio-inspired synthesis of superparamagnetic iron oxide nanopar-
ticles for enhanced in vitro anticancer therapy

Thangavel Shanmugasundaram,
Manikkam Radhakrishnan, Arasu Poongodi,
Krishna Kadirvelu, Ramasamy Balagurunathan

610–616 Anode performance of hydrothermally grown carbon nanostruc-
tures and their molybdenum chalcogenides for Li-ion batteries

Hamza Simsir, Nurettin Eltugral,
Robert Frohnhoven, Tim Ludwig,
Yakup Gönüllü, Selhan Karagoz, Sanjay Mathur

617–623 Different hydrogel architectures synthesized by gamma radiation
based on chitosan and N,N-dimethylacrylamide

D. Tinoco, A. Ortega, G. Burillo, L. Islas,
L. García-Uriostegui

Corrigendum

624 Biomimetic protein-harpooning surfaces – CORRIGENDUM G.M.L. Messina, C. Bonaccorso, A. Rapisarda,
B. Castroflorio, D. Sciotto, G. Marletta
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