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MF5015 NANOTECHNOLOGY 

DETAILED SYLLABUS 

 

OBJECTIVES 

To inspire the students to expect to the trends in development and synthesizing of nano 

systems and measuring systems to nano scale. 

UNIT I OVER VIEW OF NANOTECHNOLOGY 

Definition – historical development – properties, design and fabrication Nano systems, working 

principle, applications and advantages of nano system. Nanomaterials – ordered oxides – 

Nano arrays – potential health effects 

UNIT II NANODEFECTS, NANO PARTILES AND NANOLAYERS 

Nano defects in crystals – applications – Nuclear Track nano defects. Fabrication of nano 

particles – LASER ablation – sol gels – precipitation of quantum dots.Nano layers – PVD, 

CVD, Epitaxy and ion implantation – formation of Silicon oxide- chemical composition – doping 

properties – optical properties 

UNIT III NANOSTRUCTURING 

Nano photolithography – introduction – techniques – optical – electron beam – ion beam – 

Xray and Synchrotron – nanolithography for microelectronic industry – nano polishign of 

Diamond – Etching of Nano structures – Nano imprinting technology – Focused ion beams - 

LASER interference Lithography nanoarrays –Near-Field Optics - case studies and Trends 

UNIT IV SCIENCE AND SYNTHESIS OF NANO MATERIALS 

Classification of nano structures – Effects of nano scale dimensions on various properties – 

structural, thermal, chemical, magnetic, optical and electronic properties fluid dynamics –

Effect of nano scale dimensions on mechanical properties - vibration, bending, fracture 

Nanoparticles, Sol-Gel Synthesis, Inert Gas Condensation, High energy Ball Milling, Plasma 

Synthesis, Electro deposition and other techniques. Synthesis of Carbon nanotubes – Solid 

carbon source based production techniques – Gaseous carbon source based production 

techniques – Diamond like carbon coating. Top down and bottom up processes. 
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UNIT V CHARACTERIZATION OF NANO MATERIALS 

Nano-processing systems – Nano measuring systems – characterization – analytical imaging 

techniques – microscopy techniques, electron microscopy scanning electron microscopy, 

confocal LASER scanning microscopy - transmission electron microscopy, transmission 

electron microscopy, scanning tunneling microscopy, atomic force microscopy, diffraction 

techniques – spectroscopy techniques – Raman spectroscopy, 3D surface analysis – 

Mechanical, Magnetic and thermal properties – Nano positioning systems. 
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