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Abstract

Development of technologies enabling control of matter on the small
scale has triggered many new technologies. Some of these are recognized
by the collective term nanotechnology. Massive public funding and de-
ployment of private capital resources have led to rapid advances in nan-
otechnologies. It has become necessary and unavoidable to introduce en-
gineering students to these new areas of science and technology. This
course is designed to fulfill part of that need.

1 Course Objectives

1. To develop in the student a systematic awareness of progress in nanoscience
and nanotechnology;

2. To make the student familiar with the different sub-areas of the field;

3. To expose the student to the basic notions and methods in and general nature
and prospects of nanotechnology.

2 Outline of Syllabus

Introduction: Definitions of nanoscience / nanotechnology, size-dependence of
properties, domination of surface effects, physics of the solid state, particle size,
surface structure, microscopy, spectroscopy

Properties and Synthesis of Nanoparticles: Metallic nanoparticles, semi-
conducting nanoparticles; Rare gas and molecular clusters; Methods of synthesis

Carbon Nanostructures: Carbon bond, carbon clusters, fullerenes; Carbon
nanotubes, properties and applications of CNT

Bulk Nanostructured Materials: Disordered solid nanostructures, proper-
ties, nanostructured multilayers, metal nanostructure composite glasses, porous
silicon; Nanostructured crystals, natural nanocrystals, metal nanoparticle crys-
tals, photonic crystals

Quantum Wells, Wires and Dots: Quantum nanostructures, size and di-
mensionality effects, excitons, single electron tunneling; Infrared detectors, QD
lasers

Nanomachines and Nanodevices: MEMS and NEMS, molecular and supramolec-
ular switches, nano MOSFET and finfets
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3 Text Books

1. Introduction to Nanotechnology, Charles P. Poole Jr and frank J. Owens,
Wiley-Interscience, John WIley, 2003

2. Nanophysics and Nanotechnology, Edward L. Wolf, John Wiley, 2004

4 Reference Books

1. Nano: The Essentials (Understanding Nanoscience and nanotechnology),
T Pradeep, TMH, New Delhi, 2007

2. Nanotechnology 101, John Mongillo, Greenwood Press, 2007

5 Course Outcomes

1. The student will face developements in nanotechnology with enhanced con-
fidence and understanding;

2. The student will be encouraged and prepared to consider pursuing areas in
nanotechnology akin to her / his field of engineering;

3. The student will understand the basic classification of nanomaterials, some
ways of synthesis, their physical properties and some applications based on
these

4. The student will understand the working of a few classes of nanodevices
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