










mailto:permission@benthamscience.net



mailto:subscriptions@benthamscience.net













































mailto:abinashpanda087@gmail.com









mailto:sumithra.trs@gmail.com









mailto:tiwari.ashish@gmail.com









mailto:kumars.ec.19@nitj.ac.in









mailto:drishtihans102@gmail.com









mailto:kiran.sharmaa13@gmail.com









mailto:swati781@gmail.com









mailto:mohamednouri35@gmail.com
mailto:mohamed.nouri@usms.ma









mailto:mailpgeetha2013@gmail.com









mailto:li.wang@riken.jp









mailto:rkumar@ic.iitr.ac.in









mailto:kamaljyoti.talukdar@gmail.com









mailto:rahul.kumar@pilani.bits-pilani.ac.in









mailto:joyeetabasu.pal@rcciit.org




























	Cover

	Title

	Copyright

	End User License Agreement

	Contents

	Preface

	List of Contributors

	Design and Analysis of L-shape Defect-based 2D Photonic Crystal Waveguide for Optical Interconnect Application With Signal Amplification 
	Abinash Panda1,*, Chandra Sekhar Mishra2, Puspa Devi Pukhrambam1 and Malek Daher3
	INTRODUCTION
	PHOTONIC CRYSTAL WAVEGUIDE (PCW): CONCEPT AND GEOMETRY
	ONE-DIMENSIONAL PHOTONIC CRYSTAL
	TWO-DIMENSIONAL PHOTONIC CRYSTAL
	THREE-DIMENSIONAL PHOTONIC CRYSTAL
	CONTROLLING FACTORS OF PHOTONIC CRYSTALS
	MECHANISM OF PHOTONIC CRYSTAL
	Index Guiding Mechanism
	Band Gap Mechanism
	Computational Methedology

	FINITE DIFFERENCE TIME DOMAIN (FDTD)
	VARIOUS DEFECT-BASED PHOTONIC STRUCTURES
	SIMULATION METHODOLOGY 
	CONCLUSION
	MULTIPLE CHOICE QUESTIONS
	ANSWER KEY
	REFERENCES

	Nanotechnology in Smart Nano Power Grid 
	Sumithira T.R.1 and Ramesh Kumar2,*
	INTRODUCTION TO NANOTECHNOLOGY
	Classification of Nanomaterials
	Method of Synthesis
	Nanotechnology in Electrical Engineering Applications

	SMART NANO POWER GRID
	Identified Issues And Recommended Solutions

	IMPLICATION OF NANOTECHNOLOGY IN SNG COMPONENTS
	Solar Photo Voltaic Systems(SPV)
	Fuel Cells (FC)
	Bio Energy
	Wind Energy
	Energy Storage Devices
	Electrical Transformers
	Electrical Insulators
	Smart Sensors
	Distribution Line Wires and Cables
	Power Semiconductor Devices
	Measuring and Communications Systems

	RECONFIGURATION AND RESTRUCTURING OF NANOGRID
	CHALLENGES IN NT APPLICATIONS TO SNG
	CONCLUSION
	LEARNING OBJECTIVES
	MULTIPLE CHOICE QUESTIONS
	ANSWER KEY
	REFERENCES

	Theoretical Analysis and Design of Microphotodiodes Material for Artificial Retina Implant 
	Ashish Tiwari1,*, R.H. Talwekar2 and Ravi Kumar2
	INTRODUCTION
	Biomaterial for Subretinal Implant
	Identified Materials for Photodetector/Photodiode
	Photodiode Based on Graphene
	Transition Metal Dichalcogenides (TMDs) Driven PDs
	Metal Oxide Semiconductors Driven PDs

	Proposed Material for this Work

	METHODOLOGY AND COMPUTATIONAL DETAILS
	Basics of Density Functional Theory
	Performance of Local Density Approximation (LDA) and Generalised Gradient Approximations (GGA)

	RESULTS AND DISCUSSIONS
	Structural Parameters
	Electronic Properties
	Optical Properties
	Dielectric Function
	Absorption Coefficient and Optical Conductivity
	Reflectivity


	CONCLUSION
	LEARNING OBJECTIVES
	MULTIPLE CHOICE QUESTIONS
	ANSWER KEY
	ACKNOWLEDGEMENTS
	REFERENCES

	Fifth Generation Mobile Communication: Devices and Circuit Architectures 
	Kumar Saurabh1,* and Sukwinder Singh1
	INTRODUCTION TO FIFTH-GENERATION MOBILE COMMUNICA-TION
	INTRODUCTION TO POWER AMPLIFIER
	ACTIVE DEVICES FOR POWER AMPLIFIER
	DIFFERENT CLASSES OF POWER AMPLIFIERS
	Class A Power Amplifier
	Class B Power Amplifier
	Class AB Power Amplifier
	Class C Power Amplifier
	Class D Power Amplifier
	Class E Amplifier
	Class F Amplifier and Class F-1 Amplifier
	Comparison Between Class A, B, AB, and C, D, E, and F Class Amplifiers

	BASICS OF DIFFERENT EFFICIENCY ENHANCEMENT TECHNIQUES
	DOHERTY AMPLIFIER AND ITS STRUCTURE
	Types of Doherty Amplifiers

	CONCLUSION
	LEARNING OBJECTIVES
	MULTIPLE CHOICE QUESTIONS
	ANSWER KEY
	REFERENCES

	A Novel Nanotechnological Approach Towards Solar Panel 
	Drishti Hans1,*, Gaurav Narula2 and Kusum Tharani1
	INTRODUCTION TO NANOTECHNOLOGY
	NANOTECHNOLOGICAL TRENDS IN SOLAR INDUSTRY
	ADVANTAGES OF NANOTECHNOLOGY
	REVIEW OF NANOTECHNOLOGY IN SOLAR PANEL
	NANO POLYMERS AND NANOCOMPOSITES
	Nanocomposites For Solar Panel
	Nano Polymeric Layers For Solar Panel

	PROPOSED PANEL
	Structure of Nanocrystal Solar Cell
	Layers in Panel
	Frame
	SiO2 TiO2 Nanocomposite
	PMMA/TiO2 
	Nanocrystal Solar Cell
	Backsheet
	Junction Box


	COMPARATIVE ANALYSIS
	CONCLUSION AND FUTURE SCOPE
	FUTURE SCOPE
	LEARNING OBJECTIVES
	MULTIPLE CHOICE QUESTIONS
	ANSWER KEY
	REFERENCES

	Developments in Ultra-Sensitive Nanoelectronic Devices for Medical Applications 
	Kiran Singh Sharma1,*
	INTRODUCTION
	NANOSTRUCTURE BUILDING BLOCKS
	Amorphous Polymers
	Semi-Crystalline Polymers
	Natural Polymers

	POLYMERIC CONDUCTORS
	Conductive Polymers
	Polypyrrole (PPY)
	Polyaniline (PANI)
	Poly (3,4-ethylenedioxythiophene) (PEDOT)
	Poly (3-hexylthiophene) (P3HT)

	POLYMERIC SEMICONDUCTORS
	PEDOT-PSS
	CLIP
	CONDUCTIVE POLYMER COMPOSITES
	Graphene
	Carbon Nanotubes (CNTs)
	Metallic Nanowires
	Silicon Nanowires
	Liquid Metals

	APPLICATION OF NANOELECTRONICS MATERIAL IN THE MEDICAL FIELD
	Wearable Devices
	Electronic Skin (E-Skin)
	Smart Wound Bandages
	Tattoo-Based Electrochemical Sensors
	Electroencephalography (EEG)

	Implantable
	Electrocorticography (ECoG)
	Electrocardiography (ECG)
	Electronic Stents (ES)
	Artificial Eyes
	E-nose
	Electronic Bladder
	Electronic Liver
	Electronic Lungs

	Insertable
	Cybernetic Prosthetics
	Flexible Spinal Cord Implants
	Non-invasive Brain–Machine Interfaces
	Retinal Prosthesis
	Cyborg Organic Constructs (Cyborganics)


	CONCLUSION
	LEARNING OBJECTIVES
	MULTIPLE CHOICE QUESTIONS
	ANSWER KEY
	ACKNOWLEDGMENT
	REFERENCES

	Applications of Nanotechnology in Dentistry and Cosmetic Industry 
	Swati Checker1,* and Chitra Ramanan1
	INTRODUCTION
	BACKGROUND
	NANOTECHNOLOGY IN DENTISTRY
	Materials for Tissue Regeneration
	Dental Nanocomposites and Nanoparticles
	Dental Tissue Engineering uses for Nanomaterials
	Nanotechnology in Surgical Intervention
	Nanotechnology in Orthopedic and Periodontal Therapy
	Biosensors Used in Dentistry
	Biosensor Concept & Their Types
	Oral Fluid-based Biosensors

	NANOTECHNOLOGY IN THE COSMETICS INDUSTRY
	Types of Nanomaterials Used in Cosmetics
	Cosmeceuticals
	Penetration of Nanoparticles Across the Skin
	Biosensors Used in Cosmetic Industry

	CONCLUSION
	LEARNING OBJECTIVES
	MULTIPLE CHOICE QUESTIONS
	ANSWER KEY
	ACKNOWLEDGEMENTS
	REFERENCES

	Ferro-Magnetic Nanoparticles-based Biosensors for Environmental Monitoring 
	Mohamed Nouri1,*
	INTRODUCTION
	TYPES AND COMPOSITION OF BIOSENSORS
	NANOTECHNOLOGY AND BIOSENSING
	FMNPS PREPARATION METHODS
	FUNCTIONALIZATION OF THE FMNP SURFACE
	FMNPS IN THE BIOSENSING FIELD
	Magnetic Biosensors Based on FMNPs
	Electrochemical Biosensors Based on FMNPs
	Optical Biosensors Based on FMNPs

	FERRO-NANO-BIOSENSORS APPLICATIONS
	PESTICIDES
	PHENOLIC COMPOUNDS
	HEAVY METALS
	HYDROGEN PEROXIDE (H2O2)
	OTHER ANALYTES
	Polycyclic Aromatic Hydrocarbons
	Antibiotics
	Bisphenol A and Glutathione

	CHALLENGES AND FUTURE PERSPECTIVES
	CONCLUSION
	LEARNING OBJECTIVES
	MULTIPLE CHOICE QUESTIONS
	ANSWER KEY
	REFERENCES

	Nano Engineering Concepts, Principles and Applications in Food Technology 
	P. Geetha1,*, Katta Sudha2 and Hirald Dwaraka Praveena2
	INTRODUCTION
	NANOTECHNOLOGY IN AGRICULTURE
	TYPES OF NANOMATERIALS
	Nano Cages
	Nano Crystals
	Nano Belts
	Nano Fibers
	Nano Tubes
	Nano Wires
	Quantum Dots
	Nano Composites

	CHARACTERIZATION TOOLS
	Scanning Electron Microscope
	Energy Dispersive X-ray Spectroscopy
	Scanning Tunneling Microscope
	Transmission Electron Microscope
	Atomic Force Microscope
	X-ray Photoelectron Spectroscopy
	Fourier Transform-Infrared Spectroscopy
	X-ray Powder Diffraction

	NANO BIOSENSORS
	Classification of Biosensor
	Prerequisites for a Biosensor
	Nano Biosensors in Agriculture
	Optical Nano Biosensor
	Chemical and Electrochemical Nano Biosensors
	Thermal Nano Biosensor
	Magnetic Nano Biosensor


	APPLICATIONS OF BIO NANOMATERIALS
	Bio Nanomaterials and Analyte Detection
	Nano Fibers for Crop Management
	Nano Sensor For Animal Health Care (Cattle)
	Electronic-nose
	Rumi Watch Noseband Sensor


	NANOMATERIALS IN FOOD PROCESSING
	CONCLUSION
	LEARNING OBJECTIVES
	MULTIPLE CHOICE QUESTIONS
	ANSWER KEY
	ABBREVIATIONS
	ACKNOWLEDGEMENT
	REFERENCES

	Far-infrared Gallium Nitride-based Quantum
Cascade Laser

	Novel Approach in Nanomaterial Synthesis for Nanoelectronics Devices 
	Rinku Kumar1,*, Radhika Chauhan2, Milan Singh3 and Deepak Gupta3
	INTRODUCTION
	TYPES OF NANOMATERIALS
	Carbon-Based NMs
	Metal Based NMs
	Dendrimers Based NMs
	Composites NMs

	USE OF NANOMATERIALS IN NANOELECTRONIC DEVICES
	Carbon Nanotubes and Fullerenes
	Quantum Dots

	APPROACHES FOR THE SYNTHESIS OF NANOMATERIALS.
	Top-down Method
	Ball Milling
	Electrospinning
	Lithography
	Sputtering
	Pulsed Laser Deposition

	Bottom-Up Approaches
	Chemical Vapor Deposition (CVD)
	Hydrothermal
	Sol gel
	Co-Precipitation


	UNIQUE FEATURES OF NANOMATERIALS
	Surface Area
	Magnetism
	Quantum Effects
	Electrical Conductivity
	Mechanical Strength

	DIFFERENT CHARACTERIZATION OF NANOMATERIALS
	CHALLENGES AND FUTURE PERSPECTIVES
	CONCLUSION
	ACKNOWLEDGEMENT
	LEARNING OBJECTIVES
	MULTIPLE CHOICE QUESTIONS
	ANSWER KEY
	REFERENCES

	Application of nanomaterials in the medical field: A Review 
	Kamaljyoti Talukdar1,*
	INTRODUCTION
	WHAT ARE NANOMATERIALS?
	Advantages of Nanomaterials
	Disadvantages of Nanomaterials

	APPLICATIONS OF NANOMATERIALS IN MEASURING INSTRU- MENTS USED IN THE MEDICAL FIELD
	Application of Nanomaterials in Optical Imaging
	Application of Nanomaterials in MRI
	Application of Nanomaterials in Ultrasound Imaging
	Application of Nanomaterials in Radionuclide Imaging
	Application of Nanomaterials in Electronic Devices
	Application of Nanomaterials in Dental Implants
	Application of Nanomaterials in Bio-detection of Pathogens
	Application of Nanomaterials in the Detection of Proteins
	Application of Nanomaterials in Phagokinetic Studies

	APPLICATION OF NANOMATERIALS IN MEDICINES
	Application of Nanomaterials in Fluorescent Biological Labels
	Application of Nanomaterials in Drug and Gene Delivery
	Application of Nanomaterials in the Probing of DNA Structure
	Application of Nanomaterials in Tissue Engineering
	Application of Nanomaterials in Tumour Destruction
	Application of Nanomaterials in Separating and Purifying Biological Molecules and Cells
	Application of Nanomaterials in MRI Contrast Enhancement
	Application of Nanomaterials in Osteoporosis Treatment
	Application of Nanomaterials in Infection Prevention
	Application of Nanomaterials in Bone Regeneration
	Application of Nanomaterials in Cancer Therapy
	Application of Nanomaterials in Neurodegenerative Disease Therapy
	Application of Nanomaterials in HIV-AIDS Therapy
	Application of Nanomaterials in Ocular Disease Therapy
	Application of Nanomaterials in Respiratory Disease Therapy
	Application of Nanomaterials in Sight-restoring Therapy
	Application of Nanomaterials in Gene Therapy

	APPLICATION OF NANOMATERIALS IN SURGERY
	Application of Nanomaterials in Surgical Oncology
	Application of Nanomaterials in Thoracic Surgery
	Application of Nanomaterials in the Replacement of Heart with Artificial Heart
	Application of Nanomaterials in Vascular Surgery
	Application of Nanomaterials in Neurosurgery
	Application of Nanomaterials in Radiosurgery
	Application of Nanomaterials in Ophthalmic Surgery
	Application of Nanomaterials in Plastic and Reconstructive Surgery
	Application of Nanomaterials in Maxillofacial Surgery
	Application of Nanomaterials in Orthopedic Surgery
	Application of Nanomaterials in Intracellular Surgery by Nanorobots

	CONCLUSION
	LEARNING OBJECTIVES
	MULTIPLE CHOICE QUESTIONS
	ANSWER KEY
	REFERENCES

	Submonolayer InAs Quantum Dot Based Solar Cell: A New Approach Towards Intermediate Band Solar Cell 
	Aishwarya Tomar1, Satyendra K. Mourya1 and Rahul Kumar1,*
	INTRODUCTION
	UNDERSTANDING SOLAR CELL
	INTERMEDIATE BAND SOLAR CELL (IBSC)
	EPITAXIAL QUANTUM DOTS
	SUBMONOLAYER QUANTUM DOT
	SML QD-BASED IBSC
	CONCLUSION
	LEARNING OBJECTIVES
	MULTIPLE CHOICE QUESTIONS
	ANSWER KEY
	REFERENCES

	Electromagnetic Bandgap Structure: A Review

	Subject Index

	Back Cover




