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Detailed Syllabus:

Modules Topics/ Course content Hours | Marks

Introduction: Background of Nanoscience and Nanotechnology;
Physics of Nanomaterials-Free electron theory (qualitative idea), 10 25
' Band Structure and Density of states (DOS) at nanoscale; Low
Dimensional Nanostructures-Electron confinement in Rigid
potential box, 2 D, 1D and 0 D nanostructures, exciton Bohr radius.

Properties: Physical, Chemical, Optical, Electrical, Mechanical &
Functional properties of nanomaterials; Electrical conductivity: 10 25
Surface scattering, change of electronic structure, Quantum
transport-ballistic conduction, Coulomb blockade and tunneling
conduction.

Growth techniques of nanomaterials: Top-down and Bottom-up
techniques, Lithographic Process-Photolithography, Electron

i beam lithography, RF-Sputtering, Evaporation, Chemical bath 8 20
deposition, Chemical Vapour Deposition, and Molecular Beam
Epitaxy.

Characterization tools of nanomaterials: Optical spectroscopy-
Absorption and transmission spectroscopy, Photoluminescence
(PL), Infrared Spectroscopy, Raman Spectroscopy; Electron
\V; microscopy-Scanning Electron Microscopy, Transmission Electron 12 30
Microscopy-HRTEM; Diffraction and Scherrer Method, Scanning
Probe Microscopy, Atomic Force Microscopy; Thermal analysis-
TGA, DTA, DSC; Current-Voltage (I-V) measurement method.

Total 40 100
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