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Course Description:

Part A: Introduction to nanophysics and nanotechnology — scaling laws and limits to smallness;
quantum nature of nanoworld; nano fabrication (top-down and bottom-up process); nanoscopy
(electron microscopy, atomic force microscopy, scanning tunneling microscopy).

Part B: Properties and application of dielectric and metal nanostructures - individual
nanoparticles and nanoclusters; nanostructured materials; carbon nanostructures; nano spin and
nanomagnets.

Part C: Properties and application of semiconductor nanostructures - fabrication of semiconductor
nanowires and quantum dots; electronic and optical properties (2D and 3D quantum confinement);
optical spectroscopy of semiconductor nanostructures (local probe techniques); quantum dots
nanowire- and quantum-dot-based electronic and photonic devices.

Textbooks and References:

1. Nanophysics and Nanotechnology: An Introduction to Modern Concepts in Nanoscience,
Edward L. Wolf, Wiley-VCH; 2 edition.

2. Nano: The Essentials Understanding Nanpscience and NanoTechnology, ByT. Pradeep,
McGraw-Hill, USA , 2008.

3. Nano- and Micro-Electromechanical Systems: Fundamentals of Nano- and Microengineering,
Second Edition, Sergey Edward Lyshevski




