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Pre-Requisites

Basic knowledge in Solid State Physics
Learning Objectives
» Physics of Nanoscience and Technology is concerned with the study, creation, manipulation
and applications at nanometer scale.
» To provide the basic knowledge about nanoscience and technology.
» To learn the structures and properties of nanomaterials.
» To acquire the knowledge about synthesis methods and characterization techniques and its

applications.
UNITS Course Details
. Fundamentals of NANO — Historical Perspective on Nanomaterial
UNIT I and Nanotechnology -— Classification of Nanomaterials — Metal
FUNDAMENTALS OF - .
and Semiconductor Nanomaterials - 2D, 1D, 0D nanostructured
NANOSCIENCE AND materials - Quantum dots — Quantum wires — Quantum wells -
TECHNOLOGY

Surface effects of nanomaterials.

Physical properties of Nanomaterials: Melting points, specific heat
capacity, and lattice constant - Mechanical behavior: Elastic
properties — strength - ductility - superplastic behavior - Optical
properties: - Surface Plasmon Resonance — Quantum size effects -
Electrical properties - Conductivity, Ferroelectrics and dielectrics -
Magnetic properties — super para magnetism — Diluted magnetic
semiconductor (DMS).

Physical vapour deposition - Chemical vapour deposition - sol-gel —
Wet deposition techniques - electrochemical deposition method —
Plasma arching - Electrospinning method - ball milling technique -
pulsed laser deposition - Nanolithography: photolithography —
Nanomanipulator.

UNIT Il: PROPERTIES
OF NANOMATERIALS

UNIT IH1: SYNTHESIS
AND FABRICATION
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UNIT IV:
CHARACTERIZATION
TECHNIQUES

Powder X-ray diffraction — X-ray photoelectron spectroscopy
(XPS) - UV-visible spectroscopy — Photoluminescence - Scanning
electron microscopy (SEM) - Transmission electron microscopy
(TEM) - Scanning probe microscopy (SPM) - Scanning tunneling
microscopy (STM) — Vibrating sample Magnetometer.

UNIT V:
APPLICATIONS OF
NANOMATERIALS

Sensors: Nanosensors based on optical and physical properties -
Electrochemical sensors — Nano-biosensors. Nano Electronics:
Nanobots - display screens - GMR read/write heads - Carbon
Nanotube Emitters — Photocatalytic application: Air purification,
water purification -Medicine: Imaging of cancer cells — biological
tags - drug delivery - photodynamic therapy - Energy: fuel cells -
rechargeable batteries - supercapacitors - photovoltaics.

Expert Lectures, Online Seminars - Webinars on Industrial

UNIT VI: Interactions/Visits, Competitive Examinations, Employable and
PROFESSIONAL Communication Skill Enhancement, Social Accountability and
COMPONENTS - ’

Patriotism
. A textbook of Nanoscience and Nanotechnology, Pradeep T., Tata
McGraw-Hill Publishing Co. (2012).
2. Principles of Nanoscience and Nanotechnology, M.A. Shah, Tokeer
Ahmad, Narosa Publishing House Pvt Ltd., (2010).
3. Introduction to Nanoscience and Nanotechnology, K. K.
Chattopadhyay and A.N. Banerjee, PHI Learning Pvt. Ltd., New
TEXT BOOKS Delhi, (2012).
4. Nanostructured Materials and Nanotechnology, Hari Singh Nalwa,
Academic Press, (2002).
Nanotechnology  and Nanoelectronics, D.P. Kothari,
V. Velmurugan and Rajit Ram Singh, Narosa Publishing House
Pvt.Ltd, New Delhi. (2018)
. Nanostructures and Nanomaterials — HuozhongGao — Imperial
College Press (2004).
. Richard Booker and Earl Boysen, (2005) Nanotechnology, Wiley
Publishing Inc. USA
. Nano particles and Nano structured films; Preparation,
REFERENCE Characterization and Applications, J.H.Fendler John Wiley and

BOOKS Sons. (2007)

. Textbook of Nanoscience and Nanotechnology, B.S.Murty, et al.,
Universities Press. (2012)

. The  Nanoscope  (Encyclopedia of  Nanoscience and
Nanotechnology), Dr. Parag Diwan and Ashish Bharadwaj (2005)
Vol. IV - Nanoelectronics Pentagon Press, New Delhi.
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WEB SOURCES

. www.its.caltec.edu/feyman/plenty.html

. http://www.library.ualberta.ca/subject/nanoscience/gquide/index.cfm

. http://www.understandingnano.com

. http://www.nano.gov
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. http://www.nanotechnology.com

COURSE OUTCOMES:

At the end of the course, the student will be able to:

CO1

Understand the basic of nanoscience and explore the different types of

nanomaterials and should comprehend the surface effects of the nanomaterials.

K1, K2

CO2

Explore various physical, mechanical, optical, electrical and magnetic properties

nanomaterials.

K1

CO3

Understand the process and mechanism of synthesis and fabrication of

nanomaterials.

K2, K3

CO4

Analyze the various characterization of Nano-products through diffraction,

spectroscopic, microscopic and other techniques.

K4

CO5

Apply the concepts of nanoscience and technology in the field of sensors,

robotics, purification of air and water and in the energy devices.

K3

K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate;

MAPPING WITH PROGRAM OUTCOMES:

Map course outcomes (CO) for each course with program outcomes (PO) and program specific
outcomes (PSO) in the 3-point scale of STRONG (3), MEDIUM (2) and LOW (1).

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10
COo1 3 3 3 2 1 1 3 3 3 3
CO2 3 3 3 2 1 1 3 3 3 3
CO3 3 3 2 2 1 1 3 3 3 3
CO4 3 3 3 2 1 1 3 3 3 3
CO5 3 3 2 2 1 1 3 3 3 3
PSO1| PSO2 | PSO3 | PSO4 | PSO5| PSO6 | PSO7 | PSO8 | PSO9 | PSO10
COo1 3 3 3 2 1 1 3 3 3 3
CO2 3 3 3 2 1 1 3 3 3 3
CO3 3 3 2 2 1 1 3 3 3 3
CO4 3 3 3 2 1 1 3 3 3 3
CO5 3 3 2 2 1 1 3 3 3 3
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