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Early Career Scholars in  
Materials Science 2021
The Sixth Annual JMR Issue to promote outstanding research by 
future leaders in materials science

JMR invites research and review articles by materials researchers who have completed 

their PhD but have not yet been appointed as full professor, or equivalent position in

non-academic organizations, at the time of submission, for peer review and publication in

this special issue. The Annual Issue provides a unique opportunity to be highlighted and 

promoted early in one’s research career. To increase attention, the issue will be published on

an open access basis. Although papers may have multiple authors, only the Early Career

Scholar submitting the paper will be identified with a photo and brief bio on publication.  

JMR publishes the latest advances about the creation of new materials and materials with 

novel functionalities, fundamental understanding of processes that control the response 

of materials, and development of materials with significant performance improvements 

relative to state-of-the-art materials. JMR welcomes papers that highlight novel processing 

techniques, the application and development of new analytical tools, and interpretation of 

fundamental materials science to achieve enhanced materials properties and uses.  

  Novel materials discovery 

  Electronic, photonic, and magnetic materials  

  Energy conversion and storage materials 

  New thermal and structural materials  

  Soft materials  

  Biomaterials and related topics 

  Nanoscale science and technology  

  Advances in materials characterization methods and techniques  

  Computational materials science, modeling, and theory 

GUEST EDITORS
Gary L. Messing, The Pennsylvania State University, USA

Susmita Bose, Washington State University, USA

Mathias Göken, Friedrich-Alexander-Universität Erlangen-Nürnberg, Germany 

Sarah E. Morgan, The University of Southern Mississippi, USA

MANUSCRIPT SUBMISSION
To be considered for the issue, the Early Career Scholar must not yet be a full professor atTT

the time of submission. The manuscript must report new and previously unpublished results.

Review articles are invited but must be approved by the editors before submission (see

mrs.org/jmr-manuscript-types/ regarding review articles). Manuscripts must be submitted via

the JMR electronic submission system by June 1, 2020,y to be considered for the issue due to time 

constraints on the review process. Submission instructions can be found at mrs.org/jmr-instructions.

Please select “ANNUAL ISSUE: Early Career Scholars in Materials Science 2021” 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 Annual Issue. Other manuscripts that are acceptable but cannot be included 

in the issue will be scheduled for publication in a subsequent issue of JMR.

Papers must be accompanied by a photo (uploaded as a high resolution TIF or EPS 
file) and 200—300 word  bio of the Early Career Scholar only. (Bios should NOT include 

reference to one’s publication record nor rationalization of the research area or paper

submitted.) These materials must be submitted along with the original submission of the paper.

jmr@mrs.org
Please contact jmr@mrs.org with questions.wC
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ON THE COVER 
Materials for hot-carrier chemistry.  The 
promise of photoexcited hot-electron chem-
istry (and the complementary hot-hole chem-
istry) is supported by its application in many 
important reactions, including CO2 reduction, 
water splitting, hydrogenation, and coupling 
reactions, highlighting its potential in achiev-
ing high energy-conversion efficiency and 
product selectivity. Hot-electron chemistry 
represents a fundamentally different solar 
energy-conversion mechanism compared to 
traditional photochemistry. This issue of MRS 
Bulletin examines the generation and relaxation 
of hot electrons in typical nanoparticle systems 

upon light absorption and the flow of hot electrons across the surfaces of 
the nanoparticles. On the cover, the bottom right image is a photoexcited 
nanoparticle. The pairs of transparent balls with blue cores represent reactant 
molecules. The individual transparent balls with blue cores represent the prod-
uct molecules, which are formed from the interaction of the reactant molecules 
with hot electrons on the surface of the nanoparticle. See the technical theme 
that begins on p. 20.

20 	� Photocatalytic hot-carrier chemistry     
Yugang Sun and Zhiyong Tang, Guest Editors

26	� Nanodiode-based hot electrons: Influence on 
surface chemistry and catalytic reactions    
Jeong Young Park and Gabor A. Somorjai

32	� Hot-carrier dynamics in catalysis    
Hayk Harutyunyan, Figen Suchanek,  
Robert Lemasters, and Jonathan J. Foley IV

37	 �Plasmonic metal–semiconductor 
heterostructures for hot-electron-driven 
photochemistry  
Jiawei Huang, Wenxiao Guo, Yue Hu,  
and Wei David Wei

43	 �Using plasmonically generated carriers as 
redox equivalents  
Sungju Yu, Varun Mohan, and Prashant K. Jain

49	 �Porphyrin-based photocatalysts for hydrogen 
production  
Liang Wang, Hongyou Fan, and Feng Bai

COMING IN FEBRUARY 2020
 Transient electronics devices

MATERIALS FOR HOT-CARRIER CHEMISTRY

57 	 �US Department of Energy hydrogen and 
fuel cell technologies perspectives 
2019 MRS Spring Meeting  
Symposium X (Frontiers of Materials Research) 
presentation 
Eric L. Miller, Simon T. Thompson, Katie Randolph, 
Zeric Hulvey, Neha Rustagi, and Sunita Satyapal
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11	 Materials News
	 	 �Research Highlights: Perovskites 

Prachi Patel 
FEATURE EDITOR: Pabitra K. Nayak

	 	� High-performance, long-lasting battery comes with 
test protocol 
Boris Dyatkin

	 	� Metal–organic-framework-derived “sandwiches” 
enhance longevity of Li-S batteries 
Tianyu Liu

15	 Science Policy

	 	� US National Science Foundation commits to long-
term investment in artificial intelligence 
Jennifer A. Nekuda Malik

	 	� European Commission funds startups and SMEs to 
shape the future

NEWS & ANALYSIS
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American Elements.......................................Outside back cover
High Voltage Engineering............................... Inside front cover

SOCIETY NEWS
17	 MRS Journal Highlights 

18	 MRS Communications Abstracts  

65	� Markus J. Buehler appointed MRS Bulletin  
Impact Editor 

66	 Copel leads MRS Board of Directors for 2020 

70	� MRS Bulletin names Ilic as Postdoctoral Publication 
Prize recipient

71	� Sarah E. Morgan appointed JMR Associate Editor for 
Polymers and Organic Materials 

72	� Announcements 
Movers & Shakers

FEATURES

DEPARTMENTS

OPINION
5		  Leadership Letter 
		  The future of MRS Governance 
		  Michael R. Fitzsimmons, Matt Copel, and Todd M. Osman 

6		  Letter from the Editors 
		  New horizons for MRS Bulletin 
		  Gopal R. Rao and Markus J. Buehler 

7		  Material Matters 
		  Materials matter in phosphorus sustainability 
		�  Jacob L. Jones, Yaroslava G. Yingling, Ian M. Reaney,  

and Paul Westerhoff
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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

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.  
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