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other elements. The elements chosen are
zinc, cadmium, and mercury (under II);
silicon, germanium, and tin (under IV); and
sulfur, selenium, and tellurium (under VI),
thus accounting for 27 semiconductors dis-
cussed comprehensively. These have a near-
optimal direct-bandgap energy of ~1.5 eV,
a value at which the conversion efficiency
is maximum. Their absorption coefficient
is high so that thin materials can be used.
The introductory chapter defines, with
sample calculations, parameters such as
abundance values, spectral efficiency,
effective cubic lattice constant (used in
later chapters to correlate properties of
these 27 semiconductors), the effective
medium approximation, and interpolation
schemes. This is followed by six chap-
ters on structural, thermal, elastic, band
structure, optical, and carrier transport

properties. Chapter 2 summarizes data on
crystal structure and includes comparisons
with III-V and II-VI semiconductors. The
next chapter presents phase diagrams and
properties of practical importance such as
specific heat, Debye temperature, thermal
expansion, and thermal conductivity, again
comparing other semiconductors. The data
on elastic constants, hardness, and lattice
dynamic properties, covered in chapter 4,
are useful to have in one place. The next
chapter on band structure combines theory
with empirical correlations of energy gap
with molecular weight and effective cubic
lattice constant. The chapter on optical
properties is relevant to solar cells and
optoelectronic applications. The final chap-
ter on carrier transport properties includes
discussions on electron and hole Hall
mobilities and conduction mechanisms.

A special feature is the attention devoted
to material parameters—stoichiometry,
alloying, doping, grain boundaries, graded
structures—and heat treatment.

There are 26 categories of solar cells,
including those made of earth-abundant
materials, ranging in efficiency from
10.6% to 46%, each with its own tech-
nical and economic challenges. A brief
summary would have been helpful com-
paring them and placing the Cu,-II-IV-VI,
semiconductors in context. This book is
an authoritative source of information due
to the in-depth discussions and adequate
references, figures, tables, and appendices.

Reviewer: N. Balasubramanian is an
independent research scholar working
on renewable energy and ultrafine-grain
materials in Bangalore, India.
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his book presents some recent
advancements in the area of magnetic
perovskites and gives an introduction to
the physics of complex magnetism (phase
separation, spin glass, frustration). It is
written from a materials science perspec-
tive and is essentially based upon scien-
tific publications from the author. Thus, it
only contains the results of a few recently
studied compounds and may need to be
updated in the future. Nevertheless, it can
serve as an introduction to students start-
ing in the field of magnetic perovskites.
The book is organized into four chapters.
Chapter 1 briefly introduces the mate-
rials. After describing the importance of
perovskites and a description of the struc-
ture, the author presents the synthesis. It is,
however, restricted to single-crystal cobalt-
ites; it is surprising that the author does not
even mention thin-film growth techniques
despite the huge amount of work in that

area, as well as the potential applications in
oxide electronics. The chapter ends with a
list of key properties reported, correspond-
ing only to those detailed in the book.
Chapter 2 presents results of electronic
phase separation and glassy behavior. The
first example is manganites, A;_ B, MnO,
(A=La, Pr, Nd, Gd, and Y and B = Ca,
Ba, Sr), which exhibit electronic phase
separation. An example of glassy behav-
ior in A ;Ba, ;MnO; (A = La, Nd, and
Gd) is also given. The second example is
a cobalt-centered perovskite that displays
electronic phase and spin-glass behavior.
Chapter 3 discusses the A-site cat-
ionic ordering and disordering effects on
magnetotransport properties of cobalt-
ites. This section starts with a clear
description of ordered and disordered
perovskites. The description of disor-
dered ABO, perovskites was not neces-
sary, and this content could have been
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merged with chapter 1 and the introduc-
tion of perovskites. The most interesting
part is the disordered perovskites, the
presentation of various parameters that
influence the phase ordering, and the
physical properties. Again, this listing
is based on a series of particular com-
positions, and not the key parameters
responsible for the disorder, which at
the end are difficult to extract clearly.

Chapter 4 is devoted to bismuth-cen-
tered perovskites. After a very short intro-
duction to multiferroicity, this chapter lists
various complex compounds and their
magnetic properties without including the
most studied phase, BiFeO,. A brief part
is also dedicated to thin films.

This book is best suited to gradu-
ate students in solid-state physics or
chemistry. Although it does not contain
homework problems or exercises, some
undergraduate students still might find it
interesting, particularly those who have
practical exercises in a laboratory. Despite
the bias toward the author’s work, it is a
passable introduction to magnetic phe-
nomena in perovskites.

Reviewer: Wilfrid Prellier of the
Laboratory of Crystallography and
Materials Science, ENSICAEN/CNRS/
Normandie Université, France.
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CALL FOR PAPERS

The 59" Electronic Materials Conference (EMC) is the premier annual forum on the preparation
and characterization of electronic materials. Held June 28-30, 2017 at the University of Notre

) ) - ) i CONFERENCE CHAIR
Dame, this year’s Conference will feature a plenary session, parallel topical sessions, a poster Jamie Phillips, University of Michigan
session and an industrial exhibition, and immediately follows the Device Research Conference. PROGRAM CHAIR

Mark your calendar today and plan to attend!

SCIENTIFIC PROGRAM

The three-day Conference will concentrate on the following topical categories:

ENERGY CONVERSION AND STORAGE MATERIALS
* Photovoltaics—Organic and Hybrid
e Solar Cell Materials and Devices
e Thermoelectrics and Thermal Transport
« Energy Harvesting
« Electrochemical Energy Storage and Conversion

WIDE-BANDGAP SEMICONDUCTORS
e Group IlI-Nitrides—
Growth, Processing, Characterization, Theory and Devices
* Chalcopyrite Semiconductors and Devices
« Silicon Carbide—
Growth, Processing, Characterization, Theory and Devices

OXIDE SEMICONDUCTORS AND DIELECTRICS
* Gallium Oxide
* Oxide Semiconductors—
Growth, Doping, Defects, Nanostructures and Devices
« Dielectrics for Metal Oxide Semiconductor Technologies
« Epitaxial Oxides and Multifunctional Oxides

ORGANIC MATERIALS AND THIN-FILM TECHNOLOGY
« Electronic Materials for Bio
* Organic Devices and Molecular Electronics

Suzanne Mohney, The Pennsylvania State University

ELECTRONIC MATERIALS SCIENCE AND TECHNOLOGY
* Computational Electronic Materials
« Point Defects, Doping and Extended Defects
* Embedded Nanoparticles and Nanocomposite Films
 Metamaterials and Materials for THz, Plasmonics and Polaritons
« Epitaxial Materials and Devices
» Narrow Bandgap Materials and Devices
« Contacts to Semiconductor Epilayers, Nanostructures and Organic Films
 Materials Integration
« Nano-Magnetic, Magnetic Memory and Spintronic Materials
« Highly Mismatched Bismuthides, Dilute Nitrides and Other Alloys
* Materials for Memory and Computation
* Transparent Conductors

NANOSCALE SCIENCE AND TECHNOLOGY
* Graphene, BN, MoS, and Other 2D Materials and Devices
* Nanowires and Nanotubes—
Growth, Processing, Characterization and Devices
* Low-Dimensional Structures—Quantum Dots, Wires and Wells
 Nanoscale Characterization—
Scanning Probes, Electron Microscopy and Other Techniques

« Flexible, Printed, and/or Dissolvable Thin Films or Nanomembranes

CONFERENCE VENUE

The University of Notre Dame is consistently ranked among the nation’s top 25 institutions of higher learning by U.S. News & World Report, Princeton Review,
Time and others. Founded in 1842, Notre Dame stands on 1,250 acres considered by many to be the most beautiful property owned by any university in the
nation. From the collegiate Gothic architecture and park-like landscape, to exquisite outdoor sculptures and breathtaking views, Notre Dame’s campus is a
visual splendor. Make some time in your schedule to see the sites. The Basilica of the Sacred Heart, the 14-story Hesburgh Library with its 132-feet-high
mural depicting Christ the Teacher, and the University’s historic Main Building featuring the famed Golden Dome are among the most widely known university
landmarks in the world. The must-see local attractions, coupled with its highly regarded science and engineering programs, make this institution an ideal
Conference location.

IMPORTANT DATES

Abstract Submission Ends January 27, 2017
Preregistration Opens Late-March 2017
Preregistration Ends Mid-June 2017

THIS Student participation in this Conference is partially
AL supported by a grant from the TMS Foundation.

www.mrs.org/59th-emc

The 59™ EMC is managed by

EMC 2017 directly follows the 75th Device Research < ’@@ CONFERENCE SERVICES
Conference, planned for June 25-28, 2017 at the @, Because the Experience Matters

University of Notre Dame. If interested, please plan www.mrs.org/conference-services

your travel arrangements accordingly to allow for

attendance at both Conferences.
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Become an MRS Congressional
Science and Engineering Fellow!

Help improve the interface
between science and
legislative decision making.

Advocate for policies
that will facilitate the
discoveries of the future.

Play a crucial role as you
educate the public about
the benefits of science.

Decisions made by Congress, regulatory agencies and
local government have profound effects on the way in which
science is conducted. By keeping decision makers well
informed on the current affairs of the scientific community,
MRS Congressional Science and Engineering Fellows ensure
the right choices are being made. Now’s your time to make
a difference!

The Materials Research Society offers materials scientists
two exciting opportunities to participate in, and contribute
to, the federal policymaking process, while learning firsthand
about the intersection of science and policy.

During your year as a Fellow you will:

» contribute widely to the effective use of materials
science knowledge in government

» broaden awareness about the value of scientist- and
engineer-government interaction among society
members and within government

» have significant freedom to follow specific topics and
issues that interest you

and how you can apply, visit www.mrs.org/congressional-fellows.

The MRS Congressional Science and Engineering Fellowship
Program is aninvaluable experience, but don’t just take our word
for it. Our past Congressional Fellows explain it best!

“Academia taught me how to think, but the MRS Congressional
Fellowship taught me how to get things done. Never have | had
such leverage, such opportunities to comingle with dignitaries, to
structure agreements and broker deals, as | did in that year. | learned
how to navigate past armies of secretaries shielding a VIP, enlist
military support for a project, take a rough idea and make it law,
to fashion an event into a sound bite and then watch it propagate
across the news. |learned to take data and present it in such a way
that it gravitated, almost of its own accord, all the way up to the Vice
President of the United States. These are skills anyone, who is going
anywhere, can use.”

Merrilea Mayo Founder, Mayo Enterprises, LLC.

MRS Congressional Fellow 1998-1999
Office of Senator Lieberman

“At the end of the fellowship year t found that - was enjoying ‘doing*
science policy more than just teaching about it, and | ended up staying
on in Rep. Honda’s office as a member of the staff where | have
remained for over a decade. | would not have had that opportunity
without the Congressional Fellowship. | encourage anyone who
wonders about how federal policies are developed or wants to have
a greater role in that process to apply to be a Congressional Fellow.”

Eric Werwa Legislative Director, Congressman Mike Honda

MRS Congressional Fellow 2001-2002
Office of Congressman Mike Honda

To learn more about the MRS Congressional Science and Engineering Fellowship Program

Applications for the MRS-OSA Fellowship must be postmarked or emailed by 11:59 p.m. (ET),

Friday, January 6, 2017.

Applications for the MRS-TMS Fellowship must be submitted through the MRS Awards Nomination
Submission Portal (https://awards.mrs.org) and must be received by 11:59 p.m. (ET), Friday, January 6, 2017.
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