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Objective: Impart the basic knowledge on Nanoscience and Technology. Understand the various process techniques available for the processing of Nanostructured materials. Impart knowledge on the exotic properties of nano structured materials at their nano scale lengths. 
THEORY:
Note: Question No 1 is compulsory and will be of short answer type from entire syllabus.  Two questions are to be attempted out of three questions from each Section A & B.

SECTION – A
UNIT 1: Introduction To Nanotechnology
Nanotechnology application,uses and abuse of nanotechnology, fullerene, CNT & their types Nanoscale technology: Consequences of the nanoscale for technology and society. Beyond Moore’s Law Molecular building blocks for nanostructure systems, Nano-scale 1D to 3D structures Energy Band Diagram: Energy level diagram, Fermi function, n-type operation, p-type operation, Rate equations for a one-level model, Quantum capacitance, Negative Differential Resistance (NDR).
UNIT 2: Advanced Characterization Techniques 
SEM (scanning electron microscopy), TEM (transmission electron microscopy),Scanning Probe microscopy(SPM), Atomic force microscopy(AFM), HRTEM, Secondary ion mass (SIMS) spectrometry , X- ray diffraction (XRD), Raman spectroscopy

UNIT 3: Energy Band and Nano Structure
Electronic states in crystal energy bands, Concepts of 2D nanostructures (quantum wells), 1D nanostructures (quantum wires) 1D nanostructures (quantum dots), artificial atomic clusters.

SECTION – B

UNIT 4: Size Dependent Property and Electron Transport in Semiconductor
Size dependent properties, Size dependent absorption spectra,Blue shift with smaller sizes, Phonons in nanostructures,Contacts at Nano level, AFM. STM tip on a surface, Electron charge and spin transport in organic and semiconductor nanodevice.GMR
UNIT 5: Coulomb Blocked and Quantum Phenomena
Charging of quantum dots, Coulomb blockade, Quantum mechanical treatment of quantum wells, wires and dots, Widening of band gap in quantum dots, Strong and weak confinement, Properties of coupled quantum dots, 

UNIT 6: Nano Systems
Synthesis and chacterization Methods of Synthesis: Molecular beam epitaxy, MOCVD, chemical routes, nanoparticles on polymers, pulsed laser deposition, ion beam assisted techniques including embedded nanoparticles, RF sputtering.
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