CONTENTS

Contributors
Preface

1. Semiconductor Nanowire Optoelectronic Devices

Sudha Mokkapati, Dhruv Saxena, Hark Hoe Tan, and Chennupati Jagadish

Introduction
Waveguiding Properties of Semiconductor Nanowires

Nanowire Solar Cells
Nanowire Lasers

. Concluding Remarks
Acknowledgments
References

ovswN

2, Optical Properties of Semiconductor Nanowires: Insights into

Band Structure and Carrier Dynamics
Howard E. Jackson and Leigh M. Smith

Introduction

Experimental Spectroscopies

Semiconductor Growth: Optimization

Strain and Core-Shell Nanowires

Symmetries and Band Structure in wurtzite Nanowires
Quantum Nanowire Heterostructures

Photoexcited Carrier Dynamics

Conclusions and Future Prospects
Acknowledgments

References

® N WA WN S

3. Compound Semiconductor Nanowire Photodetectors

Xing Dai, Maria Tchernycheva, and Cesare Soci

introduction

Nanowire Photoconductors
Phototransistors
Nanowire Heterostructures
Summary and Conclusions

e wn -

Tailored Emission and OQut-Coupling of Light from Nanowires

wvi N =

75

75
77
88
90
99



vi Contents
Acknowledgments 100
References 101

4, Mechanical Behaviors of Semiconductor Nanowires 109
Yujie Chen and Xiaozhou Liao
1. Introduction 109
2. Experimental Techniques by In Situ Microscopy 111
3. Mechanical Behaviors of NWs 127
4. Summary 150
References 151

5. Quantum Dots in Nanowires 159
Luca Francaviglia, Yannik Fontana, and Anna Fontcuberta i Morral
1. Introduction and Motivation 159
2. Axial QDs 161
3. Radial QDs 170
4. Photonic Design 174
References 179

6. Silicon Micro/Nanowire Solar Cells 185
Chito E. Kendrick and Joan M. Redwing
1. Introduction 185
2. Silicon Wire Fabrication Methods 188
3. Design Considerations for Silicon Wire PV Cells 193
4. Silicon Wire PV Cells 197
5. Conclusions 220
Acknowledgment 220
References 220

7. Nanowire-Based Visible Light Emitters, Present Status

and Outlook 227
Bo Monemar, B. Jonas Ohisson, Nathan F. Gardner, and Lars Samuelson

1. Introduction 27
2. Existing Planar LEDs for Visible Light, Brief History, and an Update 232
3. Planar Approach Versus Nanowire LEDs 238
4. Materials for Visible LEDs 243
5. MOCVD Growth of ll-V Nanowire LED Structures 246
6. Relevant Properties of Nanowires for LEDs 253



Contents vii
7. Fabrication Process and Properties of NW-LEDs for Visible Light 258
8. Application Areas for NW-LEDs: Displays and SSL 266
Acknowledgments 267
References 267
8. Nanowire Tunneling Field-Effect Transistors 273
Joachim Knoch
1. Introduction 273
2. Band-to-Band Tunnel FETs 276
3. Reference Model for TFET Simulations 280
4. Impact of Different Device Parameters 281
5. Interdependencies of Different Device Parameters 287
6. Conclusion 293
Acknowledgment 293
References 293
9. Semiconductor Nanowires for Energy Harvesting 297
Yanhao Yu and Xudong Wang '
1. Introduction 297
2. NW Photovoltaics 299
3. NW-Based Photoelectrochemical Cells 321
4, NW for Thermoelectric Devices 334
5. NW for Mechanical Energy Harvesting 340
6. Conclusion 353
Acknowledgments 354
References 354
Index 369
Contents of Volumes in this Series 383



