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‘;?v 2021 MR[S] SPRING MEETING & EXHIBIT

V.‘é April 18-23, 2021 | Seattle, Washington

CALL FOR LAT

Late News Submission Opens
January 4, 2021

Late News Submission Closes

- NEWS

February 1, 2021

Spring Meeting registrations include MRS Membership July 1, 2021 - June 30, 2022

MRS recognizes the global pandemic may have long-lasting effects on face-to-face meetings. We anticipate seeing you in Seattle, but be assured
we will continue to comply with COVID-19 guidelines in 2021. Hybrid and Virtual Meeting options will be considered as needed. Submit your
abstract for review by the deadline and we will be in touch with authors on a timely basis as we determine the best—and safest—path forward.

BROADER IMPACT
BIO1 Incorporating Sustainability into Materials Science Education, Training
and Public Outreach

CHARACTERIZATION AND MODELING

CTO1 In Situ/Operando Characterization of Solid—Liquid Interfaces for
Sustainable Energy, Water and Environment
CT02  In Situ TEM Characterization of Dynamic Processes During Materials
Synthesis and Processing
CT03  Imaging Materials with X-Rays—Recent Advances with Synchrotron
and Laboratory Sources
CT04  Predictive Synthesis and Decisive Characterization of Emerging Quantum Materials
CT05  Artificial Intelligence and Automation for Materials Design
CT06  From Quantum Mechanics to Materials Engineering—Recent Progress on the
Development and Novel Applications of Ab Initio Methods in Materials Science
CT07  Excited-State Properties of Materials—Theory and Computation
CT08  Mechanochemical Coupling in Chemical Treatment

and Materials Degradation—NModeling and Experimentation

ELECTRONICS AND OPTICS

ELO1 Organic Semiconductors and Characterization Techniques
for Emerging Electronic Devices
ELO2  Fundamentals of Halide Semiconductors for Optoelectronics
ELO3  Emerging lonic Semiconductors—Research and Applications
EL0O4  Ultrawide Bandgap Materials, Devices and Systems
ELO5  Advanced Functional, Linear/Nonlinear and Quantum Materials
for Metasurfaces, Metamaterials and Nanophotonics
ELO6  Molecular and Colloidal Plasmonics—Synthesis and Applications
ELO7  Bioelectronics—Fundamentals and Applications
ELO8  Next-Generation Interconnects—Materials, Processes and Integration
ELO9  Ferroelectricity and Negative Capacitance—Fundamentals, Applications

and Controversies

MEETING CHAIRS

Linyou Cao
Atomix Inc (DBA 2D Layer)

Lena Kourkoutis
Cornell University

Andreas Lendlein
Helmholtz-Zentrum Geesthacht

Xiaolin Li
Pacific Northwest National Laboratory

Seung Min Han
Korea Advanced Institute of Science and Technology

Don’t Miss These Future MRS Meetings!

2021 MRS Fall Meeting & Exhibit
November 28—December 3, 2021, Boston, Massachusetts

2022 MRS Spring Meeting & Exhibit
May 8-13, 2022, Honolulu, Hawai‘i

ENERGY AND SUSTAINABILITY

ENO1  Sustainable Catalysis—Novel Materials for Energy Conversion Beyond Photocatalysis

ENO2  Sustainable Routes to Fuels and Commodity Chemicals Production via
Electrochemical Methods

ENO3 Intercalation Energy-Storage Materials and Systems for Beyond Li-lon Batteries

ENO4  Toward High Safety and High Energy Density—Solid-State Batteries

ENO5  Materials Challenges and Opportunities in Concentrated Solar Power Technologies

ENO6  Frontier Energy Sciences in Halide Perovskites

ENO7  Thin-Film Compound Semiconductor Photovoltaics

ENO8  Progress in Understanding Charge Transfer at Electrochemical Interfaces in Batteries

ENO9  Advances in Conversion Electrodes for Reliable Electrochemical Energy Storage

EN10  Transformation, Reaction and Organization at Functional Interfaces for Sustainable

Energy Systems and Environmental Managements

NANOSCALE AND QUANTUM MATERIALS

NMO1  Superconductors as Quantum Materials

NMO2  Superconducting Materials and Applications

NMO03  Topological and Quantum Phenomena in Intermetallic Compounds and Heterostructures
NMO04  Magnetic Skyrmions and Topological Effects in Materials and Nanostructures

NMO05  Functional Nanoparticle Materials—Synthesis, Property and Applications

NMO6  Manipulation and Detection of Physical Properties of Two-Dimensional Quantum Materials
NMO7  Beyond Graphene 2D Materials—Synthesis, Properties and Device Applications

NMO08  Nanoscale Heat Transport—Fundamentals

NMO09 Nanogenerators and Piezotronics

SOFT MATERIALS AND BIOMATERIALS

Biomaterials/Medical Applications

SMO01  Materials Modulating Stem Cells and Immune Response
SM02  Next-Generation Antimicrobial Materials—

Combating Multidrug Resistance and Biofilm Formation
SMO03  Advanced Neural Materials and Devices
SM04  Beyond Nano—Challenges and Opportunities in Drug Delivery

Multifunctional Materials from Design to Applications

SMO05  Progress in Multimaterials and Multiphase-Based Multifunctional Materials
SM06  Materials and Fabrication Schemes for Robotics

SMO07  Building Advanced Materials by Self-Assembly

SMO08  Next-Generation Materials and Technologies for 3D Printing and Bioprinting
SMO09  Peptide and Protein Design for Responsive Materials

Sustainable Systems/Processes

SM10  Progress in Green Chemistry Approaches for Sustainable Polymer Materials
SM11  Design and Analysis of Bioderived and Bioinspired Multifunctional Materials
SM12  Bioinspired Macromolecular Assembly and Hybrid Materials—

From Fundamental Science to Applications
SM13  Advances in Membrane and Water Treatment Materials for

Sustainable Environmental Remediation

STRUCTURAL MATERIALS

STO1  Mechanical Behavior at Micro/Nanoscale

ST02  In Situ Mechanical Testing of Materials at Small Length Scales, Modeling and Data Analysis
STO3  Design, Synthesis and Characterization of Architected Materials for Structural Applications
ST04  High-Entropy Materials—From Fundamentals to Potential Applications

ST05  Mechanics of Energy-Storage Materials
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ENGINEERED PROTEINS AS MULTIFUNCTIONAL MATERIALS

999 Engineered proteins as multifunctional
materials

Maneesh K. Gupta,* Drew T. Wagner,
and Michael C. Jewett,* *Guest Editors

1005 Proteins and peptides for functional
nanomaterials: Current efforts and
new opportunities
Hasti Iranmanesh, Bijil Subhash, Dominic J. Glover,
and Nicholas M. Bedford

1017 Protein-based functional nanocomposites

Zheyu Wang, Saewon Kang, Sisi Cao, Michelle Krecker,
Vladimir V. Tsukruk, and Srikanth Singamaneni

1027 Proteins for bioinspired optical and
electronic materials
Patrick B. Dennis, Elizabeth L. Onderko,
Joseph M. Slocik, Lina J. Bird, Daniel A. Phillips,
Wendy J. Crookes-Goodson, and Sarah M. Glaven

1034 Engineered proteins and three-dimensional
printing of living materials
Ram Surya Gona and Anne S. Meyer

1039 Liquid-liquid phase separation of proteins
and peptides derived from hiological
materials: Discovery, protein engineering,
and emerging applications
Yue Sun, Zhi Wei Lim, Qi Guo, Jing Yu,
and Ali Miserez

1048 Rheological properties of engineered protein
polymer networks

Winnie H. Shi, Taniya M.S.K. Pathiranage,
and Amanda B. Marciel
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IMPACT SECTION

994 Opinion & Perspective
Picturing science and engineering
Felice C. Frankel

989 Editorial
Q Design for recycling: The circular economy

starts here
Andrea Ambrosini

990 Energy Sector Analysis
Sustainable design of fully recyclable all
solid-state batteries
Darren H.S. Tan and Zheng Chen

992 Energy Sector Analysis
Considerations for leveraging flexible loads to
decarbonize electricity and transportation
Alexander Headley and Mitch Ewan

]
MRSBulletin @
e ON THE COVER
Engineered proteins ) i . .
as multifunctional Engineered proteins as multifunctional

materials materials. Living organisms have engineered
: remarkable protein-based materials through
billions of years of evolution. As multifunctional
materials, these show unparalleled mechani-
cal, optical, and electronic properties and have
served as inspiration for scientists to study
and mimic. This issue of MRS Bulletin cov-
ers the mechanical and rheological proper-
ties of engineered structural protein materials
and nanocomposites, advancements in the
synthesis and assembly of protein materials,
and recent developments in the processing of
these materials. The work in the inset on the
cover demonstrates that the specific penetration energy of a silk/graphene
oxide bionanocomposite is significantly higher than that of Kevlar because
of the nanoscale morphology and the interactions between the two com-
ponents. The layer-by-layer bionanocomposite image depicts its brick and
mortar structure and an approaching silica sphere in a projectile impact test.
Image courtesy of Washington University in St. Louis. The background shows
an atomic force microscope image of co-assembled silk and MXene flakes
(Z-scale: 20 nm). The false color shows the silk corona morphology. Image
courtesy of Michelle Krecker. See the technical theme that begins on p. 999.


https://doi.org/10.1557/mrs.2020.326

;5] MATERIALS RESEARCH SOCIETY®

Advancing materials. Improving the quality of life.

mrs.org/bulletin

DEPARTMENTS - $O FEATURES

1056 Historical Note
Optical communication systems serve as the backbone
of today’s technologies

~=> OPINION

981 Material Matters : Rahul Rao
Nanotechnology shows promise for next-generation 1059 Book Reviews
vaccines in the fight against COVID-19 m Crystal Growth of Si Ingots for Solar Cells Using

Maluta Steven Mufamadi Cast Furnaces
: Kazuo Nakajima

Reviewed by James H. Edgar
Ol NEWS & ANALYSIS::

984 Materials News
= Electrochemical high-speed AFM dynamically probes

= Nanostructured Immiscible Polymer Blends
Suprakas Sinha Ray and Reza Salehiyan
Reviewed by Jyothirmayee Aravind S.S.

fast-charging battery materials = Strength of Materials:
Aashutosh Mistry Fundamentals and Applications
: T.D. Gunneswara Rao and Mudimby Andal
= Trigonal prismatic cage molecule enables new type : Reviewed by Walid M. Daoush
of 3D covalent organic framework :
Antonio Cruz : 1064 Image Gallery
: Look Again

= 3D printed colloidal microswimmers with complex
shapes propelled catalytically

Hortense Le Ferrand E CAREER CENTRAL

987 Science Policy

1061 Career Feature

u Australig Igunches quantum industry roadmap : Four tips to create better figures for scientific papers
Judy Meiksin Duanduan Han
= South Africa’s Platinum Valley project to pull 1062 Classified

hydrogen initiatives into one ecosystem

@ SOCIETY NEWS ADVERTISERS IN THIS ISSUE Page No.
iahli American Elements ... Outside back cover

983 MRS Journal Highlights : High Voltage Engineering ... Insi_de front cover

1055 MRS Bulletin names Raman as Postdoctoral Publication : Springer Nature .........cococoeviceeiceeeceeec Inside back cover

Prize recipient

mrs.org/bulletin
mrs.org/energy-quarterly
mrs.org/mymrs
journals.cambridge.org

COMING IN JANUARY 2021 mrs.org/bulletin-podcast
Electromagnetic/electric fields in 3 @mrsbulletin

ceramics synthesis and processing:
Far from equilibrium effects
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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 more than 14,000 materials researchers spanning over 80 coun-
tries, 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.

2020 MRS BOARD OF DIRECTORS

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

Immediate Past President Michael R. Fitzsimmons, Oak Ridge National
Laboratory and The University of Tennessee, USA

Vice President (President-Elect) Cherie R. Kagan, University of Pennsylvania, USA

Secretary Dawnielle Farrar-Gaines, Johns Hopkins University, USA

Treasurer Shenda Baker, Synedgen Inc., USA

Executive Director Todd M. Osman, Materials Research Society, USA

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

Leonard J. Brillson, The Ohio State University, USA

Kristen H. Brosnan, GE Global Research, USA

Coray M. Colina, University of Florida, USA

Catherine Dubourdieu, Helmholtz-Zentrum Berlin/Freie Universitat Berlin, Germany

Sarah Heilshorn, Stanford University, USA

Frances A. Houle, Lawrence Berkeley National Laboratory, USA

Ménica Jung de Andrade, The University of Texas at Dallas, USA

Sergei V. Kalinin, Oak Ridge National Laboratory, USA

Kisuk Kang, Seoul National University, Republic of Korea

Paul C. Mclntyre, Stanford University, USA

Linda S. Schadler, The University of Vermont, USA

Christopher A. Schuh, Massachusetts Institute of Technology, USA

Rachel A. Segalman, University of California, Santa Barbara, USA

Ting Xu, University of California, Berkeley, USA

Yusheng Zhao, Southern University of Science and Technology, China

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

MRS OPERATING COMMITTEE CHAIRS

Academic Affairs Sanjay Mathur, University of Cologne, Germany

Awards (Co-chairs) Suveen N. Mathaudhu, University of California, Riverside, USA
Judith L. Driscoll, University of Cambridge, UK

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

Meetings Lincoln J. Lauhon, 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
Michele L. Feder, Associate Director of Engagement
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. © 2020
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 Bulletinin 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 $135 annually for regular members, $35 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. Nonmember subscription rates are $618 (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.
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University Press.
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Theme Editor
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Yury Gogotsi, Drexel University, USA

Robert S. Langer, Massachusetts Institute of Technology, USA

Ke Lu, Chinese Academy of Sciences, China

Rodney S. Ruoff, Institute for Basic Science, Center for Multidimensional Carbon Materials
and UNIST, South Korea

Edwin L. (Ned) Thomas, Rice University, USA

Peidong Yang, University of California, Berkeley, USA

VOLUME ORGANIZERS

2020 Hongyou Fan, Sandia National Laboratories, USA
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