Contents

Quantum Systems

1  Modelling of Heterostructures for Low Dimensional Devices
H. Hakan Giirel, Ozden Akinci and Hilmi Unlii
1.1 Introduction............ ... . ... ..
1.2 TIssues in Modelling of Electronic Structure
in Heterostructures . . . ........... ... ... ... .. ... ..
1.2.1  Interface Strain Effects in Heterostructures. . . ... ...
1.2.2 Composition Effects in Heterostructures. . . ........
1.3 Semiempirical Tight Binding Modeling of Heterostructures . . .
1.3.1  Semiempirical Sp® Tight Binding Modeling . . . . . . . .
1.32  Semiempirical Sp>s* Tight Binding Modeling . . . . . .
1.3.3  Semiempirical Sp>d’s* Tight Binding Modeling . . . . .
1.3.4  Semiempirical Sp°d® Tight Binding Modeling . . . . ..
1.4  Density Functional Theory Modelling of Heterostructures . . . .
1.5 Modeling of Band Offsets in Heterostructures . ...........
1.6 ConClusion. . .. ...ttt
References. . . ... ... ... .. . .
2 Aspects of the Modeling of Low Dimensional

Norman J.M. Horing

2.1 Introduction.............. ... ... .. i
2.2 3D Harmonic Oscillator with a Superposed

Quantum Dot (Fig. 2.1). . ... ... ..
2.3 Double Quantum Dot Systems in Low Dimensions. . .. ... ..
2.4 Quantum Wire on a 2D Sheet in a Uniform Magnetic Field. . .
2.5 Inverse Dielectric Function of a Periodic Superlattice . .. .. ..
2.6 An Impenetrable Barrier: Quantum Particle Dynamics

in a Highly Singular 1D-Potential . . . .. ................
References. . . . ... ...

10
12
13
21
27
30
32
40
45
46

49
49
51
53
56
59

64
70

xi


http://dx.doi.org/10.1007/978-3-319-25340-4_1
http://dx.doi.org/10.1007/978-3-319-25340-4_1
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec12
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Sec12
http://dx.doi.org/10.1007/978-3-319-25340-4_1#Bib1
http://dx.doi.org/10.1007/978-3-319-25340-4_2
http://dx.doi.org/10.1007/978-3-319-25340-4_2
http://dx.doi.org/10.1007/978-3-319-25340-4_2
http://dx.doi.org/10.1007/978-3-319-25340-4_2#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_2#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_2#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_2#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_2#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_2#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_2#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_2#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_2#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_2#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_2#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_2#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_2#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_2#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_2#Bib1

xii

Contents

Wave Propagation and Diffraction Through a Subwavelength

Nano-Hole in a 2D Plasmonic Screen. . . . ... ............... 73
Norman J.M. Horing and Désiré Miessein
3.1 Introduction . ... ......... . 73

3.2 Scalar Green’s Function for a 2D Plasmonic Layer
with a Nano-Hole Aperture Embedded in a 3D Bulk

Host Medium. . . ............. ... .. ... ............ 74
3.3 Scalar Field Response of a Perforated 2D Plasmonic
Layer to an Incident Wave Uy(r, ®): Transmission . . . . . .. .. 79

3.4  Numerical Analysis of Helmholtz Scalar Wave
Propagation in the Vicinity of a Perforated Plasmonic

Layer with a Nano-Hole . .......... ... ... .. ... ... 86
35 Summary. . ... 103
References. . . . ... ... 104
The Challenge to Develop Metrology at the Nanoscale . . . ... ... 105
R. Ince
4.1 Metrology . . ... 105
4.2 Nanotechnology Generations, Definitions, and Visions . . .. .. 108
4.3  Nanotechnology Research Drives . .. .................. 109
4.3.1  The Semiconductor Industry. . . ................ 109
4.3.2  The Healthcare Industry. . .. .................. 110
4.4  Nanotechnology Artefacts . ......................... 111
4.5 Nanomaterials Measurement Challenges. . . ... ........... 112
4.6  Nanomaterials Instruments . . ... .......... .. ... ..... 113
4.6.1  Spectroscopic Ellipsometry (SE). . .............. 114
4.6.2 Metrological AFM .. ... .. ... .. .. .. .. ... .. 115
4.6.3  Scanning Electron Microscopy (SEM)............ 117
4.7  Other Methods for Dimensional Nanometrology . . . ... ... .. 118
4.7.1  X-ray Interferometry (XRI) . ............... ... 119
4.7.2  Small Angle X-ray Scattering
Diffractometer (SAXS) .. ......... ... .. ...... 120
473  Electron/X-ray Diffraction . . .................. 121
4.7.4  Raman Spectroscopy as a Nanometrology Tool . . . .. 121
4.8  The Challenge for Nanometrology . ................... 122
4.9  ConClusion. . ... ... ...t 123
References. . .. .. ... 124

Terahertz Devices and Systems for the Spectroscopic Analysis

of Biomolecules—*“Complexity Great and Small”. ... ......... 131
Anthony John Vickers and David Crompton

5.1 Introduction.............. .. . ... i 131
5.2 THz Time Domain Spectroscopy . ... .........o.ou.o... 132

5.3  Small Complexity—Simple Polar Liquids . .............. 134


http://dx.doi.org/10.1007/978-3-319-25340-4_3
http://dx.doi.org/10.1007/978-3-319-25340-4_3
http://dx.doi.org/10.1007/978-3-319-25340-4_3
http://dx.doi.org/10.1007/978-3-319-25340-4_3#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_3#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_3#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_3#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_3#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_3#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_3#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_3#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_3#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_3#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_3#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_3#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_3#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_3#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_3#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_3#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_3#Bib1
http://dx.doi.org/10.1007/978-3-319-25340-4_4
http://dx.doi.org/10.1007/978-3-319-25340-4_4
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec13
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec13
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec15
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec15
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec16
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec16
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec17
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec17
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec17
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec18
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec18
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec19
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec19
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec20
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec20
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec21
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Sec21
http://dx.doi.org/10.1007/978-3-319-25340-4_4#Bib1
http://dx.doi.org/10.1007/978-3-319-25340-4_5
http://dx.doi.org/10.1007/978-3-319-25340-4_5
http://dx.doi.org/10.1007/978-3-319-25340-4_5
http://dx.doi.org/10.1007/978-3-319-25340-4_5#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_5#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_5#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_5#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_5#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_5#Sec3

Contents

5.4  Great Complexity—Proteins. . .. .....................
5.5 ConclusionsS. . ... ... .. e
References. . . . ... . e

6  Recent Progress in XAFS Study for Semiconducting
Thin Films . . . .. ... .. .
Takafumi Miyanaga and Takashi Azuhata

6.1 Introduction............. ... ...
6.2  XAFS Spectroscopy: Basic Theory and Measurements . . . . . .
6.2.1 Basic Theory of XAFS ... ... ... ... .. ... ...
6.2.2  Measurements of XAFS. ... ... ... ... ... ... ..
6.3  Application to Semiconducting Thin Films. . . ... .........
6.3.1 c¢-PlaneInGaN SQWs . . . ... .. ... ... .. .. ...
632 c-Plane InGaN MQW . . ... ..................
6.3.3 m-Plane InGaN Thin Film . . ..................
6.3.4  m-Plane AlGaN Thin Films . . . . ...............
6.3.5 c-Plane MgZnO Thin Film. . ... ...............
6.4  Summary......... ...
References. . . ... ... . e
7  Pulsed-Laser Generation of Nanostructures . . . .. ............
Selcuk Akturk
7.1 Introduction . ............ ... ... ..
7.2 Self-formation of Nanostructures Through
Pulsed-Laser Ablation . . .. .......... ... .. ... .......
7.3  Formation of Nanoscale Patterns by Femtosecond
Laser Ablation . . . ........ ... ... .. .. . .. ...
7.3.1  General Principles. . . .......... .. .. ... .. .. ..
7.3.2  Femtosecond Laser Nanomachining on Thin Films
with Bessel Beams . . . ......................
7.3.3  Experimental Results. . . ... ..................
74  ConClusionsS . . .. ..ottt
References. . .. .. ...

8  Graphene for Silicon Microelectronics: Ab Initio Modeling

of Graphene Nucleation and Growth. ... ..................
Jarek Dabrowski, Gunther Lippert and Grzegorz Lupina

8.1 Introduction........... ... ... ...
8.2 Approach. ... ... ...
83 Carbonon Graphene............... ... ... ... ......
8.4  Silicon on Graphene . . .......... ... ... ... .. . ... ...
85 Carbononh-BN........ ... ... ... .. .. .. ... ...
86 CarbononMica........ ... ... ... .. i

8.7  Graphene Base Transistor . .........................


http://dx.doi.org/10.1007/978-3-319-25340-4_5#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_5#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_5#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_5#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_5#Bib1
http://dx.doi.org/10.1007/978-3-319-25340-4_6
http://dx.doi.org/10.1007/978-3-319-25340-4_6
http://dx.doi.org/10.1007/978-3-319-25340-4_6
http://dx.doi.org/10.1007/978-3-319-25340-4_6#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_6#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_6#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_6#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_6#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_6#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_6#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_6#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_6#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_6#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_6#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_6#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_6#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_6#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_6#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_6#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_6#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_6#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_6#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_6#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_6#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_6#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_6#Bib1
http://dx.doi.org/10.1007/978-3-319-25340-4_7
http://dx.doi.org/10.1007/978-3-319-25340-4_7
http://dx.doi.org/10.1007/978-3-319-25340-4_7#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_7#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_7#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_7#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_7#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_7#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_7#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_7#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_7#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_7#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_7#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_7#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_7#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_7#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_7#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_7#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_7#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_7#Bib1
http://dx.doi.org/10.1007/978-3-319-25340-4_8
http://dx.doi.org/10.1007/978-3-319-25340-4_8
http://dx.doi.org/10.1007/978-3-319-25340-4_8
http://dx.doi.org/10.1007/978-3-319-25340-4_8#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_8#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_8#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_8#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_8#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_8#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_8#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_8#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_8#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_8#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_8#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_8#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_8#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_8#Sec7

Xiv

10

11

Contents

8.8 Carbon on Germanium . ............. ...,
8.9  Summary and Conclusions. . . ........... ... ... ......
References. . . . ... .

Recent Progress on Nonlocal Graphene/Surface Plasmons . . . . ..
Norman J.M. Horing, A. Turov, G. Gumbs, A. Politano
and G. Chiarello
9.1 Introduction . .......... ... ...
9.2 Nonlocal Dielectric Response of a Slab Plasma .. .........
9.3 2D Plasma Coulomb-Coupled with a Slab Plasma. . ........
9.4  Numerical Results for Plasmon Dispersion:

Graphene Layers Interacting with Semi-infinite Conductor. . . .
9.5  Experimental Studies on Epitaxial Graphene. . . ... ........
9.6  Influence of Adsorbed and Intercalated Atoms . ...........
9.7 Concluding Remarks. . . ........ ... ... ... ... ... ...,
Appendix 1: Dynamic Nonlocal Polarization Function

for Free-Standing Graphene with no Bandgap;

Brief Summary of the Results Derived in [19,20] .........
Appendix 2: Dynamic Nonlocal Polarization Function for Graphene

with a Finite Energy Bandgap; Brief Summary

of the Results Derived in [18] .. .....................
References. . . ... ... . .. .. .

Semiconducting Carbon Nanotubes: Properties,
Characterization and Selected Applications . . . ... ...........
Chiara Pintossi and Luigi Sangaletti
10.1 Introduction to Carbon Nanotubes. . . ... ...............
10.2 CNTs Synthesis . .. ... e
10.3 Carbon Nanotubes Applications . ... ..................
10.3.1 Selected Applications of Semiconducting CNTs . . . . .
10.3.2 CNTs for Photovoltaic Applications . . ...........
10.3.3 CNT Interaction with Gases: From Surface
Chemistry to Devices .. .....................
References. . . ... ... .

Effects of Charging and Perpendicular Electric Field

on Graphene Oxide. . . .. ... ... ..... ... ... .. .. .........

H. Hakan Girel, M. Topsakal and S. Ciraci

11.1 Introduction............. ... .. ...

11.2 Methodolgy . . . ...

11.3 Theoretical Investigations of Charged Nanosystems. . . ... ...

11.4 Interaction of H,O, OH, O and H with Graphene . . ........
11.4.1 Binding of H,O to Graphene . . . ...............
11.4.2 Binding of OH to Graphene. . .................


http://dx.doi.org/10.1007/978-3-319-25340-4_8#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_8#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_8#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_8#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_8#Bib1
http://dx.doi.org/10.1007/978-3-319-25340-4_9
http://dx.doi.org/10.1007/978-3-319-25340-4_9
http://dx.doi.org/10.1007/978-3-319-25340-4_9#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_9#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_9#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_9#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_9#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_9#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_9#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_9#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_9#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_9#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_9#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_9#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_9#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_9#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_9#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_9#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_9#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_9#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_9#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_9#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_9#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_9#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_9#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_9#Bib1
http://dx.doi.org/10.1007/978-3-319-25340-4_10
http://dx.doi.org/10.1007/978-3-319-25340-4_10
http://dx.doi.org/10.1007/978-3-319-25340-4_10
http://dx.doi.org/10.1007/978-3-319-25340-4_10#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_10#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_10#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_10#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_10#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_10#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_10#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_10#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_10#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_10#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_10#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_10#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_10#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_10#Bib1
http://dx.doi.org/10.1007/978-3-319-25340-4_11
http://dx.doi.org/10.1007/978-3-319-25340-4_11
http://dx.doi.org/10.1007/978-3-319-25340-4_11
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec6

Contents

12

13

11.43 Binding of O to Graphene . . .. ................
11.4.4 Binding of H and H, to Graphene. . . . ... ........
11.5 Effects of an Electric Field and Charging. ... ............
11.5.1 Effects of an Electric Field and Charging
on Adsorbed O. .. ....... . ... . ... .. ... ...
11.5.2 Effects of an Electric Field and Charging
on Adsorbed OH . .........................
11.6 Desorption of Oxygen from GOX. .. ..................
11.6.1 Formation of Oxygen Molecule . ...............
11.6.2 Interaction Between Adsorbed Hand O...........
11.6.3 Interaction Between Adsorbed Hand OH .........
11.6.4 Interaction Between Two OH Co-Adsorbed
in Close Proximity . ........... ... ... ... ....
11.7 Conclusion. . . .. ... ...t
References. . .. ... ...

Structural and Optical Properties of Tungsten Oxide
Based Thin Films and Nanofibers . . . ... ..................
E.O. Zayim and A. Tabatabaei Mohseni
12.1 Introduction . .. ....... ... ...t
12.1.1 Amorphous and Crystalline Tungsten
Oxide Based Nanomaterials . . ... ..............
12.2  Tungsten Oxide Based Nanomaterials . . . ...............
12.2.1 Tungsten Oxide Based Thin Films
and Mesoporous Thin Films. . . .. ..............
12.2.2 Tungsten Oxide Based Nanofibers and Nanowires . . .
12.3 Chromogenic Properties and Applications
of Tungsten Oxide . . ... ... ... .. ...,
12.3.1 Electrochromic Properties of Tungsten
Oxide Films. . ......... ... ... ... ... ... ....
12.3.2 Coloration Phenomena in WO5. . .. .............
124 ConClusionsS . . . . .ot v vt e
References. . .. .. ...

Electron Accumulation in InN Thin Films and Nanowires . . . ...
L. Colakerol Arslan and K.E. Smith
13.1 Introduction . ... ... ... ... ... ... i,
13.2 Fermi Level Pinning . . . ........ .. .. .. .. ...........
13.3  Surface Electron Accumulation in InN Thin Films . ........
13.4  Surface Charge Accumulation on InN NWs . .. ... ... ...,
13.5 Control of Surface Electron Accumulation

inInN Nanowires . . . . ....... ...,
13,6 Conclusions . . . .. ...ttt
References. . . ... ... e

XV


http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec12
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec12
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec13
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec13
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec14
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec14
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec15
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec15
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec16
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec16
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec16
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec17
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Sec17
http://dx.doi.org/10.1007/978-3-319-25340-4_11#Bib1
http://dx.doi.org/10.1007/978-3-319-25340-4_12
http://dx.doi.org/10.1007/978-3-319-25340-4_12
http://dx.doi.org/10.1007/978-3-319-25340-4_12
http://dx.doi.org/10.1007/978-3-319-25340-4_12#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_12#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_12#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_12#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_12#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_12#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_12#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_12#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_12#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_12#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_12#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_12#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_12#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_12#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_12#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_12#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_12#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_12#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_12#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_12#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_12#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_12#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_12#Bib1
http://dx.doi.org/10.1007/978-3-319-25340-4_13
http://dx.doi.org/10.1007/978-3-319-25340-4_13
http://dx.doi.org/10.1007/978-3-319-25340-4_13#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_13#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_13#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_13#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_13#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_13#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_13#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_13#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_13#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_13#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_13#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_13#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_13#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_13#Bib1

XVi

14

15

16

Optical and Structural Properties of Quantum Dots. . . ... ...

M.H. Yiikselici, A. Asikoglu Bozkurt, C. Allahverdi, Z. Nassar,
D. Bulut, B. Can Omiir, M.K. Torun and A.T. Ince

14.1 Introduction . .............c..uuiiiineneen...
142 CdSe S|—x Nanocrystals. . .. ........ ... ... .
14.3 Investigation of Raman Spectroscopy for CdTe Thin Film . . . .
14.3.1 Experimental Details. . ... .................
1432 Modelling .. ........ ... ... ... .. .. ...
1433 Discussion. . ... ......uuieunenenen..
14.3.4 TImportance of the Subject . .................
14.3.5 Section Summary . ...............c. ... ..
14.4 Steady State Photoluminescence Spectroscopy . .........

14.5 The Progression of Strain and Micro-electric Field
Dependent Urbach Energy with Deposition Time

in Chemical Bath Deposited CdS Thin Films . . ... ... ...
14.5.1 Experimental . ............. ... ... ... ....
14.5.2 Modeling of the Urbach Tail . ...............
14.5.3 The Progression of Strain with Deposition Time. . .
14.5.4 Section Conclusion . . .. ...................
14.6 In Situ Low Temperature Optical Absorption Spectroscopy . . .
References. . .. ... ... . . . ..

One-Dimensional Nano-structured Solar Cells . . .. ... ......

H. Karaagag, E. Peksu, E.U. Arici and M. Saif Islam

15.1 Introduction . ............ ...,

15.2 One-Dimensional Nanostructures Based Solar

Cell Architectures . . .. ......... ... i
15.3  Synthesis of One-Dimensional Nanostructures . .........
15.3.1 Solution-Based Synthesis of 1-D Nanostructures. . .

15.3.2 Vapor Phase-Based Synthesis

of 1-D Nanostructures . . . .. ................

15.4 Common Materials for 1-D Nano-Structured Solar Cells . . .
154.1 Silicon. .. ....... ..

1542 Zinc-Oxide. . . ........ . ... . ...

15.4.3 Titanium-Dioxide . .. .. ...................

1544 Carbon ......... ... ... . . . .. .. ... ... ...

15.5 Summary and Future Outlook. . . ... ................
References. . . ... ... ... . . . . e

Computational Studies of Bismuth-Doped Zinc

Oxide Nanowires . .. ... ....... . ... .

Cetin Kilig, Mehmet Aras and Siimeyra Gtiler-Kilig

16.1 Introduction . ............. ...,

Contents

.. 355


http://dx.doi.org/10.1007/978-3-319-25340-4_14
http://dx.doi.org/10.1007/978-3-319-25340-4_14
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec17
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec17
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec18
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec18
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec19
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec19
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec20
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Sec20
http://dx.doi.org/10.1007/978-3-319-25340-4_14#Bib1
http://dx.doi.org/10.1007/978-3-319-25340-4_15
http://dx.doi.org/10.1007/978-3-319-25340-4_15
http://dx.doi.org/10.1007/978-3-319-25340-4_15#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_15#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_15#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_15#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_15#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_15#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_15#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_15#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_15#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_15#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_15#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_15#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_15#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_15#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_15#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_15#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_15#Sec12
http://dx.doi.org/10.1007/978-3-319-25340-4_15#Sec12
http://dx.doi.org/10.1007/978-3-319-25340-4_15#Sec14
http://dx.doi.org/10.1007/978-3-319-25340-4_15#Sec14
http://dx.doi.org/10.1007/978-3-319-25340-4_15#Sec16
http://dx.doi.org/10.1007/978-3-319-25340-4_15#Sec16
http://dx.doi.org/10.1007/978-3-319-25340-4_15#Sec20
http://dx.doi.org/10.1007/978-3-319-25340-4_15#Sec20
http://dx.doi.org/10.1007/978-3-319-25340-4_15#Bib1
http://dx.doi.org/10.1007/978-3-319-25340-4_16
http://dx.doi.org/10.1007/978-3-319-25340-4_16
http://dx.doi.org/10.1007/978-3-319-25340-4_16
http://dx.doi.org/10.1007/978-3-319-25340-4_16#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_16#Sec1

Contents

17

18

16.2 Computational Modeling . . .. .......................
16.2.1 Supercell Approach. . . .......... ... ... .....
16.2.2 Defect Calculations. . .. .....................
16.2.3 Density- and Hybrid-Functional+U Calculations . . . . .
16.2.4 Computational Settings . . . ...................
16.3 Structure and Energetics of ZnO Nanowires. . ............
16.4 Defect Energetics and Transition Levels
in ZnO:Bi Nanowire . . . . ....... ... ... .. .. .. ...,
References. . . . ... ... .

Mixed-Phase TiO, Nanomaterials as Efficient Photocatalysts . . . .
Juying Lei, Hong Li, Jinlong Zhang and Masakazu Anpo

17.1 Introduction . ........... ...,
17.2 Phases of TiOy. . . ... .. .
17.2.1 Structure Properties of Rutile, Anatase
and Brookite . ......... ... ... .. . ..
17.2.2  Stability and Phase Transformation..............
17.2.3 Photocatalytic Activity of Rutile, Anatase
and Brookite . .......... .. ... .. . .. . .. ...
17.3 Synthesis of Mixed-Phase TiO, Photocatalysts . . . . ........
17.3.1 Hydrothermal Method and Solvothermal Method . . . .
17.3.2 Microemulsion-mediated Solvothermal Method. . . . . .
1733 Sol-Gel Method . . . ......... ... ... ... .....
17.3.4 Solvent Mixing and Calcination Method . ... ... ...
17.3.5 High-Temperature Calcination Method . ..........
17.4 Applications of Mixed-Phase TiO, in Photocatalysis . . ... ...
17.4.1 Photocatalytic Hydrogen Production .. ...........
17.4.2 Photocatalytic Reduction of CO, with Water
on Mixed-Phase TiO, . ......................
17.4.3 Photocatalytic Degradation of Organic Pollutants
on Mixed-Phase TiO, . .. ....................
17.5 Mechanism of the Enhanced Photocatalytic Activities
by the Mixed-Phase TiO, Photocatalysis . .. .............
17.6 Conclusion and Outlook . ........... .. .. ... ... ......
References. . .. ... ...

Electrochemical Impedance Study on
Poly(Alkylenedioxy)Thiophene Nanostructures:

Solvent and Potential Effect .. ..........................
A. Sezai Sarac and Ashi Gencturk

18.1

Introduction . . . ........ .. . . ...

Xvii

403
403
404
408
411
412

414
419

423

424
425

425
426


http://dx.doi.org/10.1007/978-3-319-25340-4_16#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_16#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_16#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_16#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_16#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_16#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_16#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_16#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_16#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_16#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_16#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_16#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_16#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_16#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_16#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_16#Bib1
http://dx.doi.org/10.1007/978-3-319-25340-4_17
http://dx.doi.org/10.1007/978-3-319-25340-4_17
http://dx.doi.org/10.1007/978-3-319-25340-4_17
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec12
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec12
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec12
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec13
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec13
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec14
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec14
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec14
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec14
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec15
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec15
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec15
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec16
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec16
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec16
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec16
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec17
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Sec17
http://dx.doi.org/10.1007/978-3-319-25340-4_17#Bib1
http://dx.doi.org/10.1007/978-3-319-25340-4_18
http://dx.doi.org/10.1007/978-3-319-25340-4_18
http://dx.doi.org/10.1007/978-3-319-25340-4_18
http://dx.doi.org/10.1007/978-3-319-25340-4_18
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec1

XViii

19

Contents
18.2 Experimental Details. . ... ...... ... .. .. ... ... ...... 464
18.2.1 Chemicals .. ........ ... .. 464
18.2.2 Preparation of Carbon Fiber
Microelectrode (CEME). . ... ................. 464
18.2.3 Apparatus and Procedure . . . .. ..... ... ... ... .. 464
18.3 Results and Discussion . .. ......... ... ... ... ... .... 465
18.3.1 Electropolymerization of ProDOT-Me, on CFME. . .. 465
18.3.2 FTIR-ATR Characterisation of PProDOT-Me,
Fimon CEME. . .. ... ... ... ... ... ... ..... 466
18.3.3 Electrochemical Impedance Spectroscopy. ......... 467
18.3.4 Potential Effect on EIS of PProDOT-Me,/CFME
Coated Electrode . . ........... ... ... ... .... 468
18.3.5 Electrolyte and Solvent Effects on ProDOT-Me,
Coated CFMEs. . . . ... ... . . . 469
18.3.6  Electrical Equivalent Circuit Modeling . .......... 472
18.3.7 Morphology of Nanoporous and Compact
Conductive Polymer Coatings on Carbon Fiber. . . . . . 474
184 Conclusion. . . ... ... 474
References. . .. ... ... 474
Application of Nanoporous Zeolites for the Removal

of Ammonium from Wastewaters: A Review . .. ............. 477
Mustafa Turan
19.1 Introduction . ........ ... ... ..., 477
192 Methodology . ... ... ... . ... ... 480
19.2.1 Batch Adsorption Studies. . . .................. 480
19.2.2 Column Adsorption Studies . . . ................ 482
19.2.3 Modification of Zeolite . . .. .................. 484
19.2.4 Synthesized Zeolites . . . .. ........ ... ... ... .. 485
19.2.5 Regeneration . .............. ... ... ... ..... 487
19.3 Nanoporous Zeolites for Ammonium Removal
from Wastewaters . . .. .......... ... ..t 488
19.3.1 Ammonium Adsorption Capacities
and Other Parameters for Zeolites
in the Batch Systems. . .. ....... ... ... ... .... 488
19.3.2 Ammonium Removal from Wastewaters
in the Batch and Column Systems. . . ............ 495
19.3.3 Ammonium Removal from Wastewaters
in the Fixed Bed Systems .. .................. 497
19.3.4 Ammonium Removal for Wastewater Treatment
Systems Combined with Zeolites . .............. 498
194 Conclusions . . . .. ..ottt 501
References. . . ... ... . e 501


http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec12
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec12
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec13
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec13
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec13
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec14
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Sec14
http://dx.doi.org/10.1007/978-3-319-25340-4_18#Bib1
http://dx.doi.org/10.1007/978-3-319-25340-4_19
http://dx.doi.org/10.1007/978-3-319-25340-4_19
http://dx.doi.org/10.1007/978-3-319-25340-4_19
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec12
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec12
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec12
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec13
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec13
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec13
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec13
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec14
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec14
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec14
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec15
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec15
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec15
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec16
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec16
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec16
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec17
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Sec17
http://dx.doi.org/10.1007/978-3-319-25340-4_19#Bib1

Contents

20 Synthesis and Biological Applications of Quantum Dots . . . . . . ..
Manolya Kukut Hatipoglu, Seda Kelestemur and Mustafa Culha
20.1 Introduction . .......... .. ... .. i
20.2 Synthesis of CdSe and CdSe/ZnS QDs .. ...............
20.3 Design of CdSe and CdSe/ZnS QDs for Biological
Applications. . . .. ... .
20.3.1 Ligand Exchange Process ....................
20.3.2 Silanization Process. . . .. ... ... Lo oL
20.3.3 Amphiphilic Molecules . . . ...................
20.3.4 PEG and Phospholipid Micelle. . . . .............
20.3.5 Biomacromolecules. .................... . ...
20.4 Biological Applications of QDs . . ....... ... ... ... ....
20.4.1 In Vitro Targeting with Antibody Conjugation . . . . . .
20.4.2 In Vitro Targeting with Peptide Conjugation . . . . ...
20.4.3 In Vitro Targeting with Small
Molecule Conjugation . . .. ...................
20.4.4 In Vivo Applications of QDs . . ... .............
20.4.5 In Vivo Vascular Imaging . ... ................
20.4.6 Forster Resonance Energy Transfer (FRET)
Based Applications . . . ...... ... .. ...
20.5 ConclusionsS . . .. .... ..ttt
References. . . ... ... . . ...

21 Bionanotechnology: Lessons from Nature for Better
Material Properties. . . .. ......... ... ... ... ... .. ... ...
F.N. Kok
21.1 Introduction . ............ ... .t
21.2 Biomineralization . . . .......... ... ... .. .. ..
21.3 Biomimetic Proteins: Receptors, Catalysts, Channels. . . ... ..
21.4 Optics/Biophotonics . .. ............... ...
21.5 Natural Adhesives. . .. ... ..
21.6 Biointerfaces . . ... ... ... .
21.6.1 Self-cleaning Surfaces . .. ....................
21.6.2 Bioinspired Interfaces for Better Biocompatibility . . . .
21.7 Biomimetic Membranes. . . ... ......... ...
21.7.1 Cell Membrane Mimics. . .. ..................
21.7.2 Membranes for Water Treatment. . . .. ...........
21.8 Hints from Nature for Endurance .. ...................
219 ConClusions . . . ... ... i
References. . . .. ... ...

Xix

548


http://dx.doi.org/10.1007/978-3-319-25340-4_20
http://dx.doi.org/10.1007/978-3-319-25340-4_20
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec12
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec12
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec12
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec13
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec13
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec14
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec14
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec15
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec15
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec15
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec16
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Sec16
http://dx.doi.org/10.1007/978-3-319-25340-4_20#Bib1
http://dx.doi.org/10.1007/978-3-319-25340-4_21
http://dx.doi.org/10.1007/978-3-319-25340-4_21
http://dx.doi.org/10.1007/978-3-319-25340-4_21
http://dx.doi.org/10.1007/978-3-319-25340-4_21#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_21#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_21#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_21#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_21#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_21#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_21#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_21#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_21#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_21#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_21#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_21#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_21#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_21#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_21#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_21#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_21#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_21#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_21#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_21#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_21#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_21#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_21#Sec12
http://dx.doi.org/10.1007/978-3-319-25340-4_21#Sec12
http://dx.doi.org/10.1007/978-3-319-25340-4_21#Sec13
http://dx.doi.org/10.1007/978-3-319-25340-4_21#Sec13
http://dx.doi.org/10.1007/978-3-319-25340-4_21#Bib1

XX

22  Quantum Dots in Bionanotechnology and Medical Sciences:

Power of the Small . . . .. ......... ... ... .. ..........

I. Ergal and A.T. Akarsubasi

22.1 Introduction . .............. i
22.2 Types and Characteristics of QDs. . . ................
22.3 Advantages and Disadvantages of QDs . ... ...........
224 Synthesisof QDs .. ... ...
225 TOXICItY. . . oot
22.6 Surface Modification and Functionalization . ...........
22.6.1 Surface Coatings to Minimize Hydrodynamic Size . . .
22.7 Biocompatibility in QDs (Bioconjugation) . . . ..........
22.8 Next Generation QDs (Silica, Carbon, Metal Nanocluster) . . . .
22.8.1 Metal Nanoclusters . . . ....................
22.8.2 Carbon Dots (C-Dots/GQDs) . ... ............
22.8.3 Silicon Dots (SiQDs) . . ...................

22.9 Applications of QDs in Bionanotechnology

and Nanomedicine . ............................
2291 Cell Labeling. ........ ... ... ... ... ......
22.9.2 InVitro Imaging. ... ..... ... . ... . ......
2293 In VivoImaging.........................
22.10 Dual-Modality Imaging with QDs. ... ...............
22.10.1 Fluorescence/MRI. . ... ...................
22.10.2 Fluorescence/CT. ... ... ... ...
22.10.3 Fluorescence/PET . . ... ...................
2211 Conclusions . . . ... .. i e
References. . . .. ... ... . .. . ..

23 Nanomedicine. . . .. ...... ... ... ... .. ...

Eda Tahir Turanli and Elif Everest

23.1 Introduction . ............ ... ...
23.2 Nanopharmaceuticals. . . . .......... ... ... ... ....
23.3 Diagnostic and Theranostic Nanomedicine . . . .. ........
23.4 Ethics and Regulation . . . ........................
235 Conclusion. . . ...
References. . . . ... ... ...

24 Microfluidics and Its Applications in Bionanotechnology . . . . .

Z.P. Cakar and B. S6nmez

24.1 Introduction to Bionanotechnology and Microfluidics . . . . .
24.2  Microfluidic PCR Applications. . . ..................
24.3  Microfluidic DNA Microarray Systems . . .. ...........
24.4  Microfluidic Applications in Electrophoresis. . . .. .......
24.5 Microfluidic Bioreactors .. ......... ... ... ... .....
24.6 Monitoring Microbial Behaviour by Microfluidics. . . . . . ..

Contents

.. 558

.. 589


http://dx.doi.org/10.1007/978-3-319-25340-4_22
http://dx.doi.org/10.1007/978-3-319-25340-4_22
http://dx.doi.org/10.1007/978-3-319-25340-4_22
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec12
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec12
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec13
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec13
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec13
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec14
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec14
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec15
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec15
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec21
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec21
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec27
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec27
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec28
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec28
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec29
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec29
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec30
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec30
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec31
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Sec31
http://dx.doi.org/10.1007/978-3-319-25340-4_22#Bib1
http://dx.doi.org/10.1007/978-3-319-25340-4_23
http://dx.doi.org/10.1007/978-3-319-25340-4_23
http://dx.doi.org/10.1007/978-3-319-25340-4_23#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_23#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_23#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_23#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_23#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_23#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_23#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_23#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_23#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_23#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_23#Bib1
http://dx.doi.org/10.1007/978-3-319-25340-4_24
http://dx.doi.org/10.1007/978-3-319-25340-4_24
http://dx.doi.org/10.1007/978-3-319-25340-4_24#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_24#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_24#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_24#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_24#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_24#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_24#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_24#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_24#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_24#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_24#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_24#Sec6

Contents XXi

25

26

24.7 The Use and Potential of Microfluidics in Microbial

Strain Development. . . . ........ ... ... ... ... ... ..., 600
24.8 Microfluidic Applications in Single Cell Studies. . . ........ 602
249 ConCluSionsS . . . . ..o ittt 602
References. . .. ... ... . . . 603

Non-Markovian Dynamics of Qubit Systems: Quantum-State

Diffusion Equations Versus Master Equations . . . ... ......... 609
Yusui Chen and Ting Yu
25.1 Introduction . ............ ...t 609
25.2 Non-Markovian Quantum-State Diffusion Approach . ....... 610
25.3 Non-Markovian Master Equation Approach . .. ........... 615
25.4 Multiple-Qubit Systems . . ... ... .. .. L. L L. 617
254.1 Two-Qubit Systems. . .. ................. ... 619
25.4.2 Three-Qubit Systems. . ... .............. .. ... 623
25.4.3 A Note on General N-Qubit Systems. . . .. ........ 627
25.5 Conclusion. . . ........ . 628
Appendix 1. ... ... ... 628
AppendiX 2. ... 630
AppendixX 3. ... 632
References. . . ... ... . .. . 633
Computing with Emerging Nanotechnologies . . . . ... ......... 635
M. Altun
26.1 Introduction........... ... ... ... 635
26.2 Computing with Nano-crossbar Arrays . ................ 636
26.2.1 Implementing Boolean Logic Functions. .. ........ 638
26.2.2 Defect Tolerance. . . ... ....... ... ... ........ 643
26.2.3 Simulation Results . .......... ... ... .. ... ... 649
26.3 Stochastic Computing . . . ... ......... .. 652
26.3.1 Reducing Error Rates .. ..................... 654
26.3.2 Error Free Stochastic Computing .. ............. 657
264 ConcClusions . . . ...ttt 659
References. . . ... ... . 659


http://dx.doi.org/10.1007/978-3-319-25340-4_24#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_24#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_24#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_24#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_24#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_24#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_24#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_24#Bib1
http://dx.doi.org/10.1007/978-3-319-25340-4_25
http://dx.doi.org/10.1007/978-3-319-25340-4_25
http://dx.doi.org/10.1007/978-3-319-25340-4_25
http://dx.doi.org/10.1007/978-3-319-25340-4_25#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_25#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_25#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_25#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_25#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_25#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_25#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_25#Sec4
http://dx.doi.org/10.1007/978-3-319-25340-4_25#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_25#Sec5
http://dx.doi.org/10.1007/978-3-319-25340-4_25#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_25#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_25#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_25#Sec7
http://dx.doi.org/10.1007/978-3-319-25340-4_25#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_25#Sec8
http://dx.doi.org/10.1007/978-3-319-25340-4_25#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_25#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_25#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_25#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_25#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_25#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_25#Bib1
http://dx.doi.org/10.1007/978-3-319-25340-4_26
http://dx.doi.org/10.1007/978-3-319-25340-4_26
http://dx.doi.org/10.1007/978-3-319-25340-4_26#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_26#Sec1
http://dx.doi.org/10.1007/978-3-319-25340-4_26#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_26#Sec2
http://dx.doi.org/10.1007/978-3-319-25340-4_26#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_26#Sec3
http://dx.doi.org/10.1007/978-3-319-25340-4_26#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_26#Sec6
http://dx.doi.org/10.1007/978-3-319-25340-4_26#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_26#Sec9
http://dx.doi.org/10.1007/978-3-319-25340-4_26#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_26#Sec10
http://dx.doi.org/10.1007/978-3-319-25340-4_26#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_26#Sec11
http://dx.doi.org/10.1007/978-3-319-25340-4_26#Sec16
http://dx.doi.org/10.1007/978-3-319-25340-4_26#Sec16
http://dx.doi.org/10.1007/978-3-319-25340-4_26#Sec19
http://dx.doi.org/10.1007/978-3-319-25340-4_26#Sec19
http://dx.doi.org/10.1007/978-3-319-25340-4_26#Bib1

2 Springer
http://www.springer.com/978-3-319-25338-1

Low-Dimensional and Nanostructured Materials and
Devices

Properties, Synthesis, Characterization, Modelling and
Applications

Unld, H.: Horing, M.J.M.: Dabowski, ]. (Eds.)

2018, X0, 674 p. 319 illus., 218 illus. in color.,
Hardcover

ISBM: 978-3-319-25338-1



	Contents

