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“… a refreshing insight into potential applications of this new class  
of materials.”
David Tomanek, Michigan State University

“… the most comprehensive and up-to-date attempt to review this  
fast-developing subject.”
Kostya Novoselov, University of Manchester

Learn about the most recent advances in 2D materials with this 
comprehensive and accessible text. Providing all the necessary 
materials science and physics background, leading experts discuss 
the fundamental properties of a wide range of 2D materials, and 
their potential applications in electronic, optoelectronic and photonic 
devices. Several important classes of materials are covered, from 
more established ones such as graphene, hexagonal boron nitride, 
and transition metal dichalcogenides, to new and emerging materials 
such as black phosphorus, silicene, and germanene. You will gain an 
in-depth understanding of the electronic structure and optical, thermal, 
mechanical, vibrational, spin, and plasmonic properties of each material, 
as well as the different techniques that can be used for their synthesis.

Presenting a unified perspective on 2D materials, this is an excellent 
resource for graduate students, researchers and practitioners working 
in nanotechnology, nanoelectronics, nanophotonics, condensed matter 
physics, and chemistry.

Phaedon Avouris is an IBM Fellow Emeritus. He is a member of the 
American Academy of Arts and Sciences, and a Fellow of the American 
Physical Society, the Institute of Physics, the IEEE, the Materials 
Research Society, and the American Association for the Advancement 
of Science.

Tony F. Heinz is a Professor of Applied Physics and Photon Science at 
Stanford University and the SLAC National Accelerator Laboratory.

Tony Low is Assistant Professor of Electrical and Computer Engineering 
at the University of Minnesota.

Cover illustration: SEM images of a series of graphene grains grown 
on liquid Cu surfaces with different shapes, engineered by varying the 
Ar/H2 ratio on the liquid Cu surface. Scale bars are 5 μm.Adapted 
from NPG Asia Materials (2013) 5, e36; doi:10.1038/am.2012.68. 
With permission from Nature Publishing Group.

Cover design: Andrew Ward

9
7
8
110

716
3
713

: A
vouris, H

einz and Low
: P

P
C
: C

 M
 Y

 K

2D
MATERIALS

E D I T E D  B Y  P H A E D O N  AV O U R I S ,  
T ON Y  F.  HE INZ,  A ND  T ON Y  L OW

PROPERTIES 
AND DEVICES







2D Materials— 
Properties and Devices
EDITORS: Phaedon Avouris,  
Tony F. Heinz and Tony Low 
ISBN: 9781107163713
List Price: $101.00
MRS Member Price: $81.00

Liquid Cell Electron Microscopy
EDITOR: Frances M. Ross
ISBN: 9781107116573
List Price: $193.00
MRS Member Price: $154.00

Modern Techniques of Surface Science  
Third Edition
AUTHOR: D. Phil Woodruff 
ISBN: 9781107023109 
List Price: $112.00
MRS Member Price: $90.00

Magnetic 
Nanoparticles 
in Biosensing 
and Medicine

Edited by Nicholas J. Darton, 
Adrian Ionescu and Justin Llandro Magnetic Nanoparticles in 

Biosensing and Medicine
EDITORS: Nicholas J. Darton,  
Adrian Ionescu and Justin Llandro 
ISBN: 9781107031098
List Price: $140.00
MRS Member Price: $112.00

Introduction to Computational Materials Science 
Fundamentals to Applications

AUTHOR: Richard LeSar
ISBN: 9780521845878
List Price: $95.00
MRS Member Price: $76.00

Imperfections in Crystalline Solids 
First Textbook in the New MRS-Cambridge 
Materials Fundamentals Series
AUTHORS: Wei Cai and William D. Nix
ISBN: 9781107123137
List Price: $66.00
MRS Member Price: $53.00

Fundamentals of Materials for Energy  
and Environmental Sustainability
EDITORS: David S. Ginley  
and David Cahen
ISBN: 9781107000230
List Price: $125.00
MRS Member Price: $100.00

Phase Transitions in Materials
AUTHOR: Brent Fultz
ISBN: 9781107067240
List Price: $119.00
MRS Member Price: $95.00
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Offering a fresh viewpoint on phase changes and the thermodynamics of 
materials, this textbook covers the thermodynamics and kinetics of the most 
important phase transitions in materials science, spanning classical metallurgy 
through to nanoscience and quantum phase transitions. 

Clear, concise, and complete explanations rigorously address transitions from 
the atomic scale up, providing the quantitative concepts, analytical tools, and 
methods needed to understand modern research in materials science. Topics 
are grouped according to complexity, ensuring that students have a solid 
grounding in core topics before they begin to tackle more advanced material, 
and are accompanied by numerous end-of-chapter problems. 

With explanations fi rmly rooted in the context of modern advances in 
electronic structure and statistical mechanics, and developed from classroom 
teaching, this book is the ideal companion for graduate students and 
researchers in materials science, condensed matter physics, solid state science, 
and physical chemistry.

Brent Fultz is the Barbara and Stanley R. Rawn, Jr.,Professor of Materials 
Science and Applied Physics at the California Institute of Technology. He 
has been awarded a Presidential Young Investigator Award, the EMPMD 
Distinguished Scientist Award (2010), and has led large projects such as the 
state-of-the-art neutron scattering instrument, ARCS, and data analysis for 
neutron scattering experiments, DANSE.
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Transitions 
in Materials
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Protected solutions manual for instructors
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Materials Engineering— 
Bonding, Structure, and  
Structure-Property Relationships
AUTHORS: Susan Trolier-McKinstry and Robert E. 
Newnham
ISBN: 9781107103788
List Price: $95.00
MRS Member Price: $76.00

NEW TEXTBOOK  
An Introduction to  
Composite Materials  
Third Edition 

AUTHORS: T.W. Clyne and D. Hull
ISBN: 9780521860956
List Price: $60.00  
MRS Member Price: $48.00
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Christopher Blanford, currently a senior lecturer in biomaterials 
at The University of Manchester in the UK, wandered into 

the fi eld of materials science almost by the will of the universe. 
When he was selecting his major for undergraduate studies at the 
University of Notre Dame, he was not aware of materials science as 
a discipline. Chemical engineering  appealed to him because of its 
practicality and the promise of good placement after graduation. He 
completed his PhD degree in inorganic chemistry at the University 
of Minnesota Twin Cities. “It was there that I was exposed to mate-
rials science by my supervisors in chemistry and materials science, 
Andreas Stein and C. Barry Carter,” he explained. 
 Chris now leads a team of researchers based at the Manchester 
Institute of  Biotechnology (MIB) with collaborators from across 
the globe. In a joint eff ort with Matthieu Gresil, Monash University, 

and Kirk Malone, MIB, they were able to use enzymes to pro-
mote self-healing properties in polymers. He is also ex-

cited about their recent fi ndings related to a Bill & 
Melinda Gates Foundation project led by Bruce 

Grieve at The University of Manchester. “We use 
textured materials as the biological recognition 
element for fungal pathogens that aff ect wheat 
in East Africa. We expect to see these inexpen-
sive ‘Sentinels’ deployed on farms in Ethiopia 

over the next two or three years,” he explained. 
In addition, he is working with Nicolas Mano, at 

the Centre National de la Recherche Scientifi que 
in Bordeaux, and Lu Shin Wong, at The University 

of Manchester, on multicopper oxidases, which are robust 
biological catalysts for low-temperature fuel cells. But Chris’s 
research does not stop there. 
 “I have also had a productive collaboration with Gyorgy Szekely 
at KAUST [King Abdullah University of Science and Technology] 
on making materials for organic solvent nanofi ltration. In light of 
the recent COVID-19 crisis, I see multifunctional fi ltration as an 
emerging area. Imagine having a mask or gown made of fi bers that 
not only remove infectious materials, but also neutralize them and 
alert the user to their presence, say, by a color change. Functional 
fi bers like these can already be produced at pilot scale,” he said. 
 Projects that have materials at their heart are a way to identify 
and track environmental pathogens before they infect us, our 
animals, or our food supply. “More generally, I hope that the 
public now better appreciates the time scales for development, 
the need for wider collaboration and fi nancial investment before 
a challenge arises,” he added.
 However, students fi rst need to be made aware of materials 
science as a discipline, especially in the United States. “In my 
opinion, it is the best degree that no one knows about! I’ve gone 

into schools or given 
presentations to prospec-
tive students to show the 
breadth and potential of 
the field. Students have 
said that they couldn’t de-
cide between the practical 
elements of engineering and the 
fundamentals of chemistry or phys-
ics, and now they’ve found what they want 
to study,” he explained. Chris actively works to raise awareness 
of the fi eld. He is most proud of a team eff ort to mass produce 
“chocolate biscuit impact testers,” based on a design from The 
University of Sheffi  eld. “We worked with Manchester under-
graduates, the [Worshipful Company of] Armourers & Brasiers, 
and Manchester’s Museum of Science and Industry to create 
dozens of kits for local schools,” he said.
 “On the academic side, I love the effi  ciency of American re-
search, and I love the room for creative thought that I have in the 
UK,” he explained. The MIB’s creative, collegial environment 
has allowed him to benefi t from the interactions that the Institute’s 
structure and philosophies foster. On top of that, the massive scale 
of the university, albeit daunting, means that there is always an 
expert or an instrument within a 15-minute walk. 
 Chris has been involved with the Materials Research Society 
(MRS) since his doctoral studies at the University of Minnesota. 
It is still his favorite society meeting where he can get new ideas 
from outside his area of research.
 He was a 2013 MRS Spring Meeting symposium organizer, and 
currently serves as the MRS Postdoctoral Awards Subcommittee 
chair. “For the postdoctoral awards, I look for the potential of the 
candidates to positively infl uence society throughout their career. I 
work to look beyond publication metrics to consider the candidate’s 
journey given their personal circumstances. Materials science fea-
tures in all aspects of our lives, so the subcommittee members and 
I always make sure to consider all aspects of a candidate’s promise, 
including advocacy and mentoring,” he explained. 
 The societal benefi t of research is a topic that is very close to 
Chris’s heart, and he hopes that in the next 30 years, his research 
can make a meaningful impact on society. He stressed the impor-
tance of conveying to the public how materials science improves 
our lives and our future, especially from a sustainability stand-
point. Because of the systematic nature of research, important 
progress in this fi eld seldom makes it to sensational headlines to 
be consumed by the public. As a result, he emphasizes, it is our 
duty as experts in this domain to communicate and collaborate 
with social scientists to get the message across.         

Humaira Taz is an entrepreneur-in-residence at TandemLaunch Inc. and CTO of her startup Omniply in Montreal, Canada.

Christopher Blanford 
Continually mindful of the societal impact of materials science

By Humaira Taz 
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