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LATE NEWS—HOT TOPIC ABSTRACTS

ACCEPTED DECEMBER 14, 2018 — JANUARY 11, 2019

Spring Meeting registrations include MRS Mem

ship July 1, 2019 - June 30, 2020

BROADER IMPACT
BIO1  High Impact Practice—Increasing Ethnic and Gender Diversification
in Engineering Education

CHARACTERIZATION, PROCESSING AND THEORY

CPO1  Advances in /n Situ Experimentation Techniques Enabling Novel and Extreme
Materials/Nanocomposite Design

Design and /n Situ TEM Characterization of Self-Assembling Colloidal Nanosystems
Advances in /n Situ Techniques for Diagnostics and Synthetic Design

of Energy Materials

Interfacial Science and Engineering—NMechanics, Thermodynamics,

Kinetics and Chemistry

Materials Evolution in Dry Friction—Microstructural, Chemical

and Environmental Effects

Smart Materials for Multifunctional Devices and Interfaces

From Mechanical Metamaterials to Programmable Materials

Additive Manufacturing of Metals

Mathematical Aspects of Materials Science—Modeling, Analysis and Computations

CP02
CP03

CP04
CP05

CP06
CP07
CP08
CP09

ELECTRONICS AND PHOTONICS

Soft Organic and Biomolecular Electronics
Liquid Crystalline Properties, Self-Assembly and Molecular Order
in Organic Semiconductors

EPO1

EP02 Photonic Materials and Devices for Biointerfaces

EPO3 Materials Strategies and Device Fabrication for Biofriendly Electronics
EP04 Soft and Stretchable Electronics—From Fundamentals to Applications
EP05 Engineered Functional Multicellular Circuits, Devices and Systems

EP06 Organic Electronics—Materials and Devices

Semiconductor Devices, Interconnects, Plasmonic

and Thermoelectric Materials

Next-Generation Interconnects—Materials, Processes and Integration
Phase-Change Materials for Memories, Photonics, Neuromorphic
and Emerging Application

Devices and Materials to Extend the CMOS Roadmap for Logic

and Memory Applications

Heterovalent Integration of Semiconductors and Applications to Optical Devices
Hybrid Materials and Devices for Enhanced Light-Matter Interactions
Emerging Materials for Plasmonics, Metamaterials and Metasurfaces
Thermoelectrics—Materials, Methods and Devices

EPO7
EPO8

EP09

EP10
EP11
EP12
EP13
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2019 MRS Fall Meeting & Exhibit
December 1-6, 2019, Boston, Massachusetts

2020 MRS Spring Meeting & Exhibit
April 13-17, 2020, Phoenix, Arizona
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ENERGY AND SUSTAINABILITY

Energy Storage

Organic Materials in Electrochemical Energy Storage

Next-Generation Intercalation Batteries

Electrochemical Energy Materials Under Extreme Conditions

Solid-State Electrochemical Energy Storage

Catalysis, Alternative Energy and Fuels

Cooperative Catalysis for Energy and Environmental Applications
Atomic-Level Understanding of Materials in Fuel Cells and Electrolyzers

New Carbon for Energy—Materials, Chemistry and Applications

Materials Challenges in Surfaces and Coatings for Solar Thermal Technologies
Rational Designed Hierarchical Nanostructures for Photocatalytic System
Advanced Low Temperature Water-Splitting for Renewable Hydrogen Production
via Electrochemical and Photoelectrochemical Processes

Redox-Active Oxides for Creating Renewable and Sustainable Energy Carriers
Water-Energy Materials and Sustainability

Advanced Materials for the Water-Energy Nexus

Materials Selection and Design—A Tool to Enable Sustainable Materials
Development and a Reduced Materials Footprint

Materials Circular Economy for Urban Sustainability

Photovoltaics and Energy Harvesting

Fundamental Understanding of the Multifaceted Optoelectronic Properties

of Halide Perovskites

Perovskite Photovoltaics and Optoelectronics

Perovskite-Based Light-Emission and Frontier Phenomena—

Single Crystals, Thin Films and Nanocrystals

Frontiers in Organic Photovoltaics

Excitonic Materials and Quantum Dots for Energy Conversion

Thin-Film Chalcogenide Semiconductor Photovoltaics

Nanogenerators and Piezotronics

ESO1
ES02
ES03
ES04

ES05
ES06
ES07
ES08
ES10
ES11

ES12

ES09
ES13

ES14

ES15

ES16
ES17

ES18
ES19
ES20
ES21

QUANTUM AND NANOMATERIALS

QNO1 2D Layered Materials Beyond Graphene—Theory, Discovery and Design

QNO02 Defects, Electronic and Magnetic Properties in Advanced 2D Materials

Beyond Graphene

2D Materials—Tunable Physical Properties, Heterostructures and Device Applications
Nanoscale Heat Transport—Fundamentals

Emerging Thermal Materials—From Nanoscale to Multiscale Thermal Transport,
Energy Conversion, Storage and Thermal Management

Emerging Materials for Quantum Information

Emergent Phenomena in Oxide Quantum Materials

Colloidal Nanoparticles—From Synthesis to Applications

QNO03
QNO04
QN05

QNo6
QNo7
QNo8

SOFT MATERIALS AND BIOMATERIALS

SMO01 Materials for Biological and Medical Applications

SMO02 Progress in Supramolecular Nanotheranostics

SMO03 Growing Next-Generation Materials with Synthetic Biology

SMO04 Translational Materials in Medicine—Prosthetics, Sensors and Smart Scaffolds
SMO05 Supramolecular Biomaterials for Regenerative Medicine and Drug Delivery
SMO06 Nano- and Microgels

SMO07 Bioinspired Materials—From Basic Discovery to Biomimicry
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PIEZOTRONICS AND PIEZO-PHOTOTRONICS : TECHNICAL FEATURE

I a4l 922 Piezotronics and piezo-phototronics with —— 970 Voltage-controlled magnetoelectric memory
third-generation semiconductors g \@v/’ and logic devices

- Zhong Lin Wang, Wenzhuo Wu, Xiang Li, Albert Lee, Seyed Armin Razavi, Hao Wu,
and Christian Falconi, Guest Editors : and Kang L. Wang
. 928 Theory of piezotronics and piezo-phototronics

\3{",” 2 Yan Zhang, Yongsheng Leng, Morten Willatzen, Energy Qua ”erly

and Bolong Huang : 000
: 916 Intervie
936 Piezotronic materials and large-scale o [/ . view
. . . : Using the near-absolute-zero temperature of
piezotronics array devices : .
) ) : outer space to cool things on Earth
Weiguo Hu, Kourosh Kalantar-Zadeh, Kapil Gupta, )
Tim Palucka

and Chuan-Pu Liu
918 Energy Sector Analysis

941 Piezotronic sensors : Advanced magnetic materials could drive
Till Frémling, Roumeng Yu, Mona Mintken, : next-generation energy technologies
Rainer Adelung, and Jiirgen Rédel : Prachi Patel

FEATURE EDITOR: Oliver Gutfleisch

Piezotronic modulations in electro- and
photochemical catalysis
Xudong Wang, Gregory S. Rohrer, and Hexing Li

920 Energy Sector Analysis
Improving the efficiency of concentrating solar
power systems

: Eva Karatairi
Piezo-phototronic effect on optoelectronic : FEATURE EDITOR: Andrea Ambrosini

nanodevices
Rongrong Bao, Youfan Hu, Qing Yang,
and Caofeng Pan

959 Piezotronics and piezo-phototronics in two-
dimensional materials :
: T <

Yudong Liu, Erlin Tresna Nurlianti Wahyudin, : iz
Jr-Hau He, and Junyi Zhai MRSBuIIetm

: ON THE COVER
. . [ Piezotronics and . . . .
_ 965 Piezophotonics: From fundamentals and Bl piezo-phototronics (P ROGIED ENK] (IEEO-OAeiReiee:
.;4( s R R R ¥ Piezotronics and piezo-phototronics are
i f?{; materials to applications : \ characterized by the active coupling of strain-
Jianhua Hao and Chao-Nan Xu induced polarization potential, mobile charge-

carrier transport behavior, and photoexcita-
tion in third-generation semiconductors.
They have the potential to affect the design
and fabrication of many current and future
electronic and photonic devices. This issue
of MRS Bulletin highlights the rapid progress
in these two fields. The cover background
shows a vertical ZnO nanowire array for use in
3D piezotronic transistor devices. The image
in the foreground shows a 3D strain-gated vertical piezotronic transistor.
Credit: Zhong Lin Wang, Georgia Institute of Technology. See the technical
theme that begins on page 922.
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DEPARTMENTS

O NEWS & ANALYSIS

901 Materials News
m Perspectives on frontiers in electronic and
photonic materials
Andrea Alu, Lincoln J. Lauhon, Xiaogin Li,
Chih-Kang Shih, and Natalie Stingelin

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

m Separating photo-induced electrons provides a new
paradigm in optoelectronic control
Tianyu Liu

= Automotive clearcoats characterized in search
for improvement
Hortense Le Ferrand

= Dendrimer templates enable growth of multimetallic
sub-nanoclusters
Ahmad R. Kirmani

913 Science Policy
m Plastic waste is the last straw, says UK
Michael Kenward

= Raw materials use to double by 2060 with severe
environmental consequences

@ 978 SOCIETY NEWS

= |n memoriam: Julia Weertman (1926-2018)
and Johannes Weertman (1925-2018)
Lori A. Wilson and Gopal R. Rao

Profiles

= Hideo Hosono: 2018 Von Hippel Award winner
and passionate materials scientist
Humaira Taz

Erratum: In Xu et al., MRS Bull. 42 (12), 943, in Figure 1 c—d, the scale bar numbers should
be 500 nm and 100 nm (inset). Also in Reference 9, the author’s name should be spelled Giir.
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981 Book Reviews
= Amorphous Semiconductors: Structural, Optical, and
Electronic Properties
Kazuo Morigaki, Sandor Kugler, and Koichi Shimakawa
Reviewed by Jianguo Lu

m Elements of Structures and Defects of Crystalline
Materials
Tsang-Tse Fang
Reviewed by J.H. Edgar

= Graphene: Fabrication, Characterizations, Properties
and Applications
Hongwei Zhu, Zhiping Xu, Dan Xie, and Ying Fang
Reviewed by K.S.V. Santhanam

984 Image Gallery
Look Again
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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 R. 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
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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 Gutiérrez-Wing, Instituto Nacional de Investigaciones Nucleares, Mexico

Young-Chang Joo, Seoul National University, South Korea

Lincoln J. Lauhon, Northwestern University, USA

Paul C. Mclntyre, Stanford University, USA

Christopher A. Schuh, Massachusetts Institute of Technology, USA

Rachel A. 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, AMOLF, The Netherlands

Government Affairs David P. Norton, University of Florida, 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 P. 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
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