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University of Management and Technology

Course Outline
Course code: PH726                                            Course title: Nanoscience and Nanotechnology
	Program
	MS/PhD Physics

	Credit Hours
	03

	Duration
	16 weeks

	Prerequisites
	

	
Resource Person
	

	
Counseling Timing

(Room# )
	

	

Contact
	





Learning Objective:
This course introduces nanoscale materials, quantum size effects, synthesis methods, characterization techniques, nanofabrication, and applications in electronics, medicine, energy, and materials science

Learning Methodology:
Lectures, nanofabrication demos, SEM/TEM analysis, simulation exercises, literature reviews, and project-based learning focused on nanoscale materials and technologies.

Grade Evaluation Criteria
Following is the criteria for the distribution of marks to evaluate final grade in a semester.
	Marks Evaluation
	Marks in percentage

	Quizzes
	10%

	Assignments
	10%

	Mid Term
	20%

	Attendance & Class Participation
	10%

	Term Project
	10%

	Presentations
	10%

	Final exam
	30%

	Total
	100%








Recommended Text Books:
1. Poole & Owens, Introduction to Nanotechnology, Wiley.
2. Charles P. Poole, Nanostructures, CRC Press.
Reference Books:
1. Dresselhaus, Carbon Nanotubes, Springer.
2. Niemeyer & Mirkin, Nanobiotechnology, Wiley.



Calendar of Course contents to be covered during semester  
Course code: PH-725                Course title: Nanoscience and Nanotechnology
	
 Week
	
                                    Course Contents                                                                 
	
	
Reference Chapter(s)

	1
	Introduction to nanoscience; nanoscale phenomena
	Ch. 1

	2
	Quantum confinement; electronic structure of nanomaterials
	Ch. 2

	3
	Carbon nanomaterials: CNTs, graphene
	Ch. 3

	4
	Metal and semiconductor nanoparticles
	Ch. 4

	5
	Colloidal synthesis and wet-chemical methods
	Ch. 5

	6
	Top-down nanofabrication: lithography
	Ch. 6

	7
	Bottom-up fabrication: self-assembly
	Ch. 7

	8
	Characterization: SEM, TEM, AFM, Raman
	Ch. 8

	9
	Nanophotonics and plasmonics
	Ch. 9

	10
	Nanomaterials in catalysis and energy
	Ch. 10

	11
	Nanomedicine and drug delivery
	Ch. 11

	12
	Nanocomposites and mechanical properties
	Ch. 12

	13
	Nanosensors and nanoelectronics
	Ch. 13

	14
	Environmental and ethical considerations
	Ch. 14

	15
	Nanotoxicology and safety
	Ch. 15

	16
	Future trends in nanotechnology
	Ch. 16
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