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David K. Ferry, from Arizona State 
University, is an expert in quan-

tum effects, including charge-carrier 
transport, in semiconductor devices. He 
is the author/co-author of several well-
regarded books and numerous articles in 
peer-reviewed journals in this area. In this 
book, Ferry concentrates on elements of 
transport associated with “mesoscopic 
devices,” which he defi nes as devices 
in which “the critical dimensions of the 
structure are comparable to the corre-
sponding de Broglie wavelength of the 
electrons.” This book was written primar-
ily as a textbook for fi rst-year graduate 
students on the basis of Ferry’s course 
notes developed over several years.
 The material is organized into 10 chap-
ters. The fi rst chapter introduces funda-
mental concepts in semiconductor physics 
associated with nanoscale materials and 
devices, including a short discussion of 
nanofabrication techniques. The second 
chapter focuses on wires and channels and 
uses the quantum point contact as a tool 
to discuss concepts such as the density of 

states, the Landauer transport formalism, 
scattering matrices, and Green’s function 
approaches. The Aharonov–Bohm effect 
in mesoscopic structures formed in semi-
conductor device materials is described in 
the third chapter. Chapter 4 covers car-
bon materials, including graphene and 
carbon nanotubes, as well as topological 
insulators and chalcogenides. Chapter 5 
covers localization and conductance fl uc-
tuations and includes a short discussion 
of disorder and the differences between 
weak and strong localization, which is 
based on an approach developed by P.W. 
Anderson. The chapter concludes with 
discussions of correlation functions and 
phase coherence times. Chapter 6 covers 
three effects in which the conductance is 
affected by the presence of a magnetic 
fi eld: the Shubnikov–de Haas effect, the 
quantum Hall effect, and the fractional 
quantum Hall effect. The Buttiker–
Landauer approach is used to illuminate 
the latter two effects. Chapter 7 covers 
spin transport processes, including spin 
Hall effects, spin injection, spin currents 

in nanowires, and spin relaxation. Chapter 
8 covers transport processes that involve 
tunneling effects, including Coulomb 
blockade, single electron structures, dou-
ble quantum dot structures, quantum dots 
and qubits, and resonant tunneling diodes. 
Chapter 9 covers “open” quantum dots in 
which “the interior dot region is coupled 
to the reservoirs by means of waveguide 
leads.” The chapter begins with a discus-
sion of conductance fl uctuations from 
magnetotransport, gate-induced volt-
age fluctuations, and phase-breaking 
(coherence) processes. This leads to a 
discussion of pointer states, pointer state 
statistics, and hybrid states. Chapter 10 
covers hot-carrier effects, including 
energy loss rates and energy relaxation 
times.
 Each chapter includes dozens of ref-
erences, which the reader will fi nd very 
helpful for further studies of the covered 
topics. This is a very good book that will 
be suitable for classes of well-prepared, 
fi rst-year graduate students in this fi eld 
of study. The book will also be useful to 
researchers as an introduction to the sub-
ject. Finally, the book may also be suit-
able for advanced undergraduates who 
have a strong background in quantum 
mechanics and semiconductor physics.

Reviewer: Steven C. Moss is a senior 
scientist in the Electronics & Photonics 
Laboratory at The Aerospace Corporation 
in Los Angeles, Calif., USA.
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Chapter 2 describes linear elastic-fracture 
mechanics, its underlying theoretical 
basis, the stress intensity factor, and the 
modes that are most frequently consid-
ered in the literature (opening, sliding, and 
shearing modes). The analytical equations 
delineating the spatial distribution of the 
normal and shear stress fi elds surround-
ing the crack tip are the subject of chap-
ter 3. Chapter 4 treats the impact of the 
crack opening displacement on the stress. 
Chapter 5 discusses calculation of the 
stress intensity factors for different modes 
and geometries by both analytical expres-
sions and numerical techniques. Chapter 
6 covers treatment of cases in which the 

applied stress and sample geometry have a 
combination of modes (i.e., mixed modes). 
Crack growth rates under fatigue, when 
the specimen is cyclically subjected to low 
stresses, are predicted in equations given in 
chapter 7. Chapter 8 covers elastic-plastic 
fracture mechanics, which has extended 
the original scope of fracture mechanics to 
predict the performance of metals. Chapter 
9 describes the experimental methods for 
measuring the key material properties, 
such as the plane strain fracture toughness, 
the crack opening displacement, and the 
κ-resistance curve.
 This book is well designed for 
a broad survey course on fracture 

mechanics. Each chapter contains 
many worked example problems and 
a good selection of homework prob-
lems with answers. A solution manual 
is available that includes images that 
make the major concepts clear, and 
there are many references to the origi-
nal sources for more in-depth cover-
age. This book is a good introduction 
to fracture mechanics and is suitable for 
upper-level undergraduates or fi rst-year 
graduate students.

Reviewer: J.H. Edgar of the Department 
of Chemical Engineering, Kansas State 
University, USA.

https://doi.org/10.1557/mrs.2016.180 Published online by Cambridge University Press

http://crossmark.crossref.org/dialog/?doi=10.1557/mrs.2016.180&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1557/mrs.2016.180&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1557/mrs.2016.180&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1557/mrs.2016.180&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1557/mrs.2016.180&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1557/mrs.2016.180&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1557/mrs.2016.180&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1557/mrs.2016.180&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1557/mrs.2016.180&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1557/mrs.2016.180&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1557/mrs.2016.180&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1557/mrs.2016.180&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1557/mrs.2016.180&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1557/mrs.2016.180&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1557/mrs.2016.180&domain=pdf
https://doi.org/10.1557/mrs.2016.180


Don’t Miss These Future MRS Meetings!
2017 MRS Spring Meeting & Exhibit  
April 17 – 21, 2017 
Phoenix, Arizona

2017 MRS Fall Meeting & Exhibit  
November 26 – December 1, 2017 
Boston, Massachusetts

Meeting Chairs
Bernard Bewlay, GE Global Research

 Massachusetts Institute of Technology
Sarah Heilshorn, Stanford University

 ETH Zürich
 National University of Singapore

ELECTRONICS, MAGNETICS AND PHOTONICS 
EM1  Materials Issues for Quantum Computing
EM2  Rare-Earths in Advanced Photonics and Spintronics
EM3  Electronic and Ionic Dynamics at Solid-Liquid Interfaces
EM4  Structure-Property Relationships of Organic Semiconductors
EM5  Materials and Mechanisms of Correlated Electronic Phenomena  

in Oxide Heterostructures
EM6  Thin-Film Transistors—New Materials and Device Concepts
EM7  Functional Plasmonics
EM8  Spin Dynamics in Nonmagnetic Materials and Devices
EM9  Materials and Nanostructures for Magnetic Skyrmions
EM10  Emerging Materials and Technologies for Nonvolatile Memories
EM11  Wide-Bandgap Materials for Energy Efficiency— 

Power Electronics and Solid-State Lighting
EM12  Diamond Electronics, Sensors and Biotechnology—Fundamentals to Applications

ENERGY AND SUSTAINABILITY 
ES1  Materials Science and Chemistry for Grid-Scale Energy Storage
ES2  Materials Challenges for Flow-Based Energy Conversion and Storage
ES3  Perovskite Solar Cell Research from Material Properties to Photovoltaic Function
ES4  Thermoelectric Polymers and Composites— 

Nontraditional Routes to High Efficiency
ES5  Materials Research and Design for A Nuclear Renaissance
ES6  Scientific Basis for Nuclear Waste Management

MECHANICAL BEHAVIOR AND FAILURE  
MECHANISMS OF MATERIALS 
MB1  Intermetallic-Based Alloys—From Fundamentals to Applications
MB2  Materials under Mechanical Extremes
MB3  High-Entropy Alloys
MB4  Glassy, Nanocrystalline and Other Complex Alloy Systems and Their Applications 
MB5  Size Effects and Small-Scale Mechanical Behavior of Materials
MB6  Cyclic Deformation and Fracture at the Nanoscale
MB7  Shear Transformation Mechanisms and Their Effect on Mechanical Behavior  

of Crystalline Materials

NANOMATERIALS 
NM1  Semiconducting Nanowires, Nanoribbons and Heterostructures— 

Synthesis, Characterizations and Functional Devices
NM2  2D Layers and Heterostructures beyond Graphene— 

Theory, Preparation, Properties and Devices
NM3  Nanotubes and Related Nanostructures
NM4  Nanomaterials-Based Solar Energy Conversion
NM5  Nanomembrane Materials—From Fabrication to Application
NM6  Nanoscale Materials and Devices by High-Temperature Gas-Phase Processes

PROCESSING AND MANUFACTURING 
PM1  Ion Beam-Enabled Nanoscale Fabrication, Modification and Synthesis
PM2  Plasma Processing via Liquid for Life Sciences and Environmental Applications
PM3  Science-Enabled Advances in Materials- and Manufacturing-Technologies
PM4  Novel Materials, Fabrication Routes and Devices for Environmental Monitoring
PM5  Hierarchical, Hybrid and Roll-to-Roll Manufacturing for Device Applications

THEORY, CHARACTERIZATION AND MODELING 
TC1  In Silico Materials Chemistry
TC2  Design, Discovery and Understanding of Materials Guided  

by Theory, Computation and Data Mining
TC3  Materials Issues in Art and Archaeology
TC4  Advances in Spatial, Energy and Time Resolution in Electron Microscopy

BROADER IMPACT 
BI1  Today’s Teaching and Learning in Materials Science— 

Challenges and Advances
BI2  The Business of Materials Technology

BIOMATERIALS AND SOFT MATERIALS 
BM1  Spatiotemporally and Morphologically-Controlled Biomaterials  

for Medical Applications
BM2  Stimuli Responsive Organic and Inorganic Nanomaterials  

for Biomedical Applications and Biosafety
BM3  Biomaterials for Regenerative Medicine
BM4  Materials and Manufacturing of Biointerfaces Devices  

and Stretchable Electronics
BM5  Materials for Biointegrated Photonic Systems
BM6  Fabrication, Characterization and Applications  

of Bioinspired Nanostructured Materials
BM7  Functional Nanostructured Polymers  

for Emerging Energy Technologies

ELECTROCHEMISTRY 
EC1  Redox Activity on the Molecular Level— 

Fundamental Studies and Applications
EC2  Facilitating Charge Transport in Electrochemical  

Energy Storage Materials
EC3  Catalytic Materials for Energy and Sustainability
EC4  Material, Devices and Systems for Sustainable Conversion  

of Solar Energy to Fuels
EC5  Proton Transfer and Transport— 

From Biological Systems to Energy Applications

www.mrs.org/fall2016

506 Keystone Drive    Warrendale, PA 15086-7573
Tel  724.779.3003    Fax 724.779.8313

info@mrs.org    www.mrs.org

®

2016           FALL MEETING & EXHIBIT
®

November 27 – December 2, 2016  |  Boston, Massachusetts 

20 1 6  M RS  Fa ll  M EET I N G  SYM POS I A 
Preregistration Opens Mid-September

https://doi.org/10.1557/mrs.2016.180 Published online by Cambridge University Press

https://doi.org/10.1557/mrs.2016.180


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


