Ph.D Admission Test Syllabus – 2017-18



Nanotechnology
Basic concepts of  Nano materials and Nanotechnology:  Change of properties at Nano level, Surface energy/volume, zero, one, two and three dimensional nanostructures; Basics of Chemistry – Chemical bonding, Hybridization, Reduction potentials, atomic structures, Solid state chemistry, Crystal structure: Crystalline and amorphous solids; Crystal lattice and crystal structure; Translational symmetry; Space lattice- Unit cell and primitive cell- Symmetry elements in crystal- Seven crystal systems- Some imperfections in crystals, concepts of green nano technology. 

Synthesis and properties of nanomaterials: nanostructure materials, Bottom-up approach and Top-down approach with examples, spray pyrolysis and solvated metal atom dispersion, sol-gel method Stabilization techniques, optical, electrical, mechanical properties of nanomaterials. 

Nanomaterials Characterization - Energy Dispersive X-ray Analysis (EDX),X-ray Diffraction (XRD), Electron Diffraction, SEM, TEM, AFM

Carbon and Graphene Nano structures - Allotropy of Carbon, Carbon Nano structures  -Carbon clusters  Fullerenes and types of Carbon Nano tubes, growth mechanisms, Mechanical reinforcements, Solid Disordered carbon Nanostructures, Nano structuredcrystals; Graphene,Carbon nanofibers; Electrical, Vibrational, Mechanical Properties of CNTs, Optical properties. 
Applications of nanotechnology: Energy bands and gaps in semiconductors, Fermi surfaces, localized particle, donors, acceptors, deep traps,excitons,mobility,size dependent effects, semiconducting nanoparticles, Basic Concepts of Nano electronics - Potential Energy Profiles for Material Interfaces, Metal—Insulator, Metal-Semiconductor, and Metal-Insulator-Metal Junctions.
Nano Technology for Energy Systems-Battery materials and batteries, Hydrogen storage Technology, Fuel cell Technology, Solar cells, environmental applications, MEMS/NEMS.
Nanocomposites and Applications - Introduction to Nanocomposites, Composite material, Mechanical properties of Nano composite material, Ceramic-Metal Nanocomposites, Metal matrix nanocomposites, Polymer-based nanocomposites Carbon nanotube based nanocomposites. 

