
Skip to content






				
Menu					Home
	Book List
	Book Order
	About
	Contact
	Guest Post
	DMCA
	Privacy Policy




Chalcogenide: From 3D to 2D and Beyond PDF by Xinyu Liu, Sanghoon Lee, Jacek K. Furdyna, Tengfei Luo and Yong-Hang Zhang
By Textile eBook


  
Chalcogenide: From 3D to 2D and Beyond 
Edited by Xinyu Liu, Sanghoon Lee, Jacek K. Furdyna, Tengfei Luo and Yong-Hang Zhang 

Contents 

List of contributors xi 

1 The ubiquitous nature of chalcogenides in science and technology 1 

J.K. Furdyna, S.-N. Dong, S. Lee, X. Liu and M. Dobrowolska 

1.1 Introduction 1 

1.2 Chalcogenides in 3D form 2 

1.2.1 Monocrystalline CdTe solar cells 2 

1.2.2 II-VI magnetic semiconductors 3 

1.2.3 Electronic and optical effects in II1-xMnxVI alloys 4 

1.2.4 Miscellaneous II-VI-based diluted magnetic semiconductors 5 

1.2.5 Chalcogenide lead salts 7 

1.2.6 Chalcogenide spinels 9 

1.3 Two-dimensional chalcogenide structures 9 

1.3.1 Epitaxially-formed chalcogenides 9 

1.3.2 2D “van der Waals” chalcogenides 12 

1.3.3 Interface phenomena in chalcogenide structures 15 

1.4 Chalcogenides beyond 2D 19 

1.4.1 One-dimensional and quasi-one-dimensional chalcogenides 19 

1.4.2 Zero-dimensional chalcogenide structures 20 

1.5 Concluding remarks 22 

References 23
2 Thermoelectric applications of chalcogenides 31 

Han Meng, Meng An, Tengfei Luo and Nuo Yang 

2.1 Introduction 31 

2.1.1 Thermoelectric effect 32 

2.1.2 Thermoelectric efficiency 32 

2.2 Nanostructure engineering 34 

2.2.1 Bottom-up and top-down fabrication 34 

2.2.2 Consolidation method 35 

2.2.3 Introducing nanostructures 36 

2.2.4 Introducing nanoprecipitates 37 

2.3 Defect engineering 38 

2.3.1 Normal doping 38 

2.3.2 Introducing point defect 40 

2.3.3 Introducing element deficiency 40 

2.3.4 Other approaches 41 

2.4 Band structure engineering 43 

2.5 Crystal structure engineering 44 

2.5.1 Original complex structure 44 

2.5.2 Peierls distortion structure 45 

2.5.3 Layered structure 46 

2.5.4 Increase the degree of orientation 48 

2.6 Outlook 49 

References 51
3 Lead salt photodetectors and their optoelectronic characterization 57 

D. Babic, L.W. Johnson, L.V. Snyder and J.J. San Roman 

3.1 Introduction 57 

3.2 Background 57 

3.3 Lead salt detector fabrication 59 

3.4 Lead salt detector characterization 60 

3.5 Conclusions 64 

Acknowledgment 64 

References 64 

4 Optical dispersion of ternary II_VI semiconductor alloys 67 

Xinyu Liu and J.K. Furdyna 

4.1 Introduction 67 

4.1.1 The classical picture of dispersion 67 

4.1.2 Electronic band structure and dispersion 69 

4.1.3 The phenomenological dispersion model 71 

4.2 Optical dispersion 72 

4.2.1 Determination of the energy gap Eg(x) 73 

4.2.2 Indices of refraction n(x) 76 

4.3 Theoretical model 83 

4.3.1 Semi-empirical model 83 

4.3.2 Improvements of SEO model 85 

4.3.3 Comparison between various semi-empirical fits for ZnTe 88 

4.4 Data analysis and discussion 91 

4.4.1 Experimental results for ternary II-VI alloys 91 

4.4.2 Summary 95 

4.5 Physical interpretation and discussion 99 

4.5.1 Physical meaning of fitting parameters 99 

4.5.2 Optical dispersion and ionicity 105 

References 107 

Appendix 109 

5 Group-IV monochalcogenides GeS, GeSe, SnS, SnSe 119 

Lyubov V. Titova, Benjamin M. Fregoso and Ronald L. Grimm 

5.1 Introduction 119 

5.2 Crystal lattice and band structure calculations 120 

5.3 Electronic band structure 123 

5.4 Electronic and optical properties 126 

5.5 Nonlinear optical properties 131 

5.6 Fabrication: single crystal growth and exfoliation; CVD, growth 

of 2D nanostructures 137 

Acknowledgment 140 

References 140 

Further reading 150 

6 Epitaxial II-VI semiconductor quantum structures involving dilute 

magnetic semiconductors 153 

S. Lee, M. Dobrowolska and J.K. Furdyna 

6.1 Introduction 153 

6.2 Magneto-optical properties of ZnSe and ZnTe epilayers 155 

6.2.1 Band structure and exciton 155 

6.2.2 Exciton transitions in the absence of magnetic field 157 

6.3 Landau level transitions and magneto-polaron effect 158 

6.4 Composition modulated ZnSeTe sinusoidal superlattice 161 

6.4.1 Band structure of superlattice with sinusoidal energy profile 162 

6.4.2 Growth of ZnSeTe superlattices with sinusoidal composition 

modulation 163 

6.4.3 Optical transitions in ZnSeTe sinusoidal superlattices 165 

6.5 II-VI-based zero-dimensional structures 166 

6.5.1 Spin polarization and relaxation of exciton in QDs 167 

6.5.2 Spin-spin interaction between the coupled QDs 171 

6.6 II-VI quantum structures involving DMSs 173 

6.6.1 Zeeman splitting in II1-xMnxVI DMS epilayers 173 

6.6.2 Mapping of exciton localization in QDs 174 

6.7 Enhancement of spin polarization in non-DMS and DMS coupled 

QDs 178 

6.8 Summary 181 

References 182 

7 2D electron gas in chalcogenide multilayers 189 

A. Kazakov and T. Wojtowicz 

7.1 Introduction 189 

7.2 2DEG in magnetically doped QWs 190 

7.2.1 2DEG in low-dimensional heterostructures 190 

7.2.2 Spin interactions in chalcogenide DMS QWs 193 

7.2.3 Magnetotransport in chalcogenide QWs 195 

7.2.4 DMS QW in inhomogeneous magnetic fields 206 

7.2.5 DMS QWs under terahertz and microwave radiation 209 

7.3 Novel topological phases in chalcogenide multilayers 211 

7.3.1 Domain walls and non-Abelian excitations 212 

7.3.2 Wireless Majorana bound states 217 

7.3.3 Quantum spin Hall effect in HgTe QWs 217 

7.3.4 Quantum anomalous Hall effect in HgTe QWs 219 

7.3.5 Topological phases in IV-VI materials 220 

7.4 Summary and perspectives 220 

Acknowledgment 221 

References 221 

8 Layered two-dimensional selenides and tellurides grown 

by molecular beam epitaxy 235 

Xinyu Liu, J.K. Furdyna, Sergei Rouvimov, Suresh Vishwanath, 

Debdeep Jena, Huili Grace Xing and David J. Smith 

8.1 Introduction 235 

8.1.1 Motivation 235 

8.1.2 A survey of 2D chalcogenides 237 

8.2 MBE growth of 2D materials 237 

8.2.1 Advantages of MBE growth of 2D materials 237 

8.2.2 Growth of layered selenide and telluride films and their heterostructures 242 

8.2.3 Cross between 2D and 3D structures 249 

8.2.4 Challenges 252 

8.3 Physical characterization of 2D materials grown by MBE 253 

8.3.1 Electronic structure of 2D materials 253 

8.3.2 Phonon properties of 2D materials 255 

8.3.3 Other optical properties of 2d materials 257 

8.4 Concluding remarks 261 

Acknowledgment 262 

References 262
9 Tailoring exchange interactions in magnetically doped II-VI nanocrystals 271 

Rachel Fainblat, Franziska Muckel and Gerd Bacher 

9.1 Introduction 271 

9.1.1 Theoretical background 272 

9.1.2 Outline of the chapter 275 

9.2 Two-dimensional (2D) colloidal nanocrystals 275 

9.2.1 Giant magneto-optical response in Mn21-doped CdSe nanoribbons 275 

9.2.2 Tuning magnetic exchange interactions by wavefunction engineering in core/shell nanoplatelets 279 

9.3 Zero-dimensional nanocrystals 282 

9.3.1 Valence-band mixing in doped nanocrystal quantum dots 282 

9.3.2 Going to the limit: individual dopants in single nanocrystals quantum dots 285 

9.4 At the border between quantum dots and molecules: magic sized nanoclusters 289 

9.4.1 Smallest doped semiconductors 289 

9.4.2 Doped magic-sized alloy nanoclusters 290 

9.4.3 “Digital” doping in nanoclusters 292 

9.5 Conclusion and future trends 294 

Acknowledgments 295 

References 296
10 Chalcogenide topological insulators 305 

Joseph A. Hagmann 

10.1 Introduction 305 

10.1.1 The Z2 Topological insulator 306 

10.1.2 Mercury telluride quantum wells 307 

10.1.3 V2VI3-series 3D topological insulators 309 

10.2 Synthesis 312 

10.2.1 Mercury telluride quantum well growth 312 

10.2.2 V2VI3-series 3D topological insulators 314 

10.3 Experimental investigations 318 

10.3.1 Spectroscopy 318 

10.3.2 Electrical transport 321 

10.3.3 Exotic topological states 323 

10.4 Summary and outlook 327 

References 329 

Further reading 336 
11 Thermal transport of chalcogenides 339 

Meng An, Han Meng, Tengfei Luo and Nuo Yang 

11.1 Introduction 339 

11.1.1 Basic theory of heat conduction 339 

11.1.2 The structure characteristics of chalcogenides 342 

11.2 Geometrical effect 343 

11.2.1 Dimensional effect 343 

11.2.2 Length dependence 346 

11.2.3 Single-layer sheet 348 

11.2.4 Discussion on the overall trend from single-layer to bulk 351 

11.3 Extrinsic thermal conductivity of chalcogenide 352 

11.3.1 Strain effect 352 

11.3.2 Effect of atomic disorder and defect 355 

11.3.3 Anisotropy 358 

11.4 Fundamental insight into thermal transport 360 

11.4.1 Resonant bonding 360 

11.4.2 Lone pair electron 361 

11.4.3 Rattling modes 363 

11.5 Conclusion and outlook 364 

References 364 

Index 371 

This book is US$10
To get free sample pages OR Buy this bookSend email: [email protected]










Share this Book!
	
	


Facebook
	
	


Twitter
	
	


LinkedIn
	
	


Pinterest
	
	


Email
	
	


Print


Related



Categories Electrical EngineeringDental Implants and Bone Grafts: Materials and Biological Issues PDF by Hamdan Alghamdi and John Jansen
Safety Issues in Beverage Production: Volume 18: The Science of Beverages PDF by Alexandru Mihai Grumezescu and Alina Maria Holban

Leave a Comment Cancel reply
Comment
Name
Email
Website Save my name, email, and website in this browser for the next time I comment.
 Notify me of follow-up comments by email.
 Notify me of new posts by email.
 


Δ


This site uses Akismet to reduce spam. Learn how your comment data is processed.



Subscribe to Get Book!


Email Address						






						
Subscribe						


Join 24.5K other subscribers

Book List
You will find all books list in below links:

  1. Woodhead Textile Series

  2. CRC Press Textile Series

  3. Latest Textile Books

  4. Collection of Books

Order for any book:

Or, Send email: [email protected]


Popular Books!
	
Macroeconomics, 11th Edition PDF by N Gregory Mankiw

	
Investments, 13th Edition PDF by Zvi Bodie, Alex Kane and Alan J. Marcus

	
Java: The Complete Reference 13th Edition PDF by Herbert Schildt and Dr. Danny Coward

	
Managerial Accounting, 17th Edition PDF by Ray H Garrison, Eric W Noreen and Peter C Brewer

	
Employee Training and Development, 9th Edition PDF by Raymond A Noe

	
Principles of Corporate Finance, 14th Edition PDF by Richard A. Brealey, Stewart C Myers, Franklin Allen and Alex Edmans

	
Corporate Finance, 12th Edition PDF by Stephen A. Ross, Randolph W Westerfield, Jeffrey Jaffe and Bradford D Jordan

	
Brock Biology of Microorganisms, 16th Edition PDF by Michael t Madigan, Kelly s Bender, Daniel h Buckley, W Matthew sattley, and David a Stahl

	
Corporate Finance, 6th Edition PDF by Jonathan Berk and Peter Demarzo

	
Operations Management: Processes and Supply Chains, 13th Edition PDF by Lee J Krajewski and Manoj K Malhotra


Recent Added Books!
	Modern Control Systems, Fourteenth Edition PDF by Richard C Dorf and Robert H Bishop
	Experience Human Development, 15th Edition PDF by Diane E. Papalia and Gabriela Martorell
	Cases in Healthcare Finance, 7th Edition PDF by George H. Pink and Paula H. Song
	Practice Makes Perfect: Spanish Conversation, Premium Fourth Edition PDF By Jean Yates
	Nutrition: Concepts & Controversies, 16th Edition PDF Frances Sienkiewicz Sizer and Ellie Whitney
	Differential Equations With Mathematica, Fifth Edition PDF by Martha L. Abell and James P. Braselton
	Introduction to Probability Models, Thirteenth Edition PDF by Sheldon M. Ross
	Psychology in Your Life, 4th Edition PDF by Sarah Grison and Michael S. Gazzaniga
	CompTIA CySA+ Cybersecurity Analyst Certification All-in-One Exam Guide, Third Edition (Exam CS0-003)
	Strategic Management, Sixth Edition PDF by Frank T. Rothaermel


Categories
	Accounting
	Apparel
	Civil Engineering
	Computer Science
	Denim
	Dyeing
	Economics
	Electrical Engineering
	Fabric
	Fashion
	Fiber
	Finance
	Finishing
	Garment Industry
	History
	Industrial Engineering
	Knitting
	Management
	Marketing
	Mathematics
	Mechanical Engineering
	Medical
	Others
	Political Science
	Printing
	Psychology
	Spinning
	Statistics
	Sustainability
	Technical Textile
	Textile Industry
	Uncategorized
	Weaving
	Yarn





Subscribe to Get Book!


Type your email…						









						
Subscribe						





Follow Us!



Install Our Apps






Copyright © 2024 Textile eBook





                           