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	Course

Objectives
	The precise characterization of nanomaterials is a prerequisite for the understanding of their physical properties. This subject teaches the principles and the application of various characterization techniques to inorganic nanomaterials (even though many of them can be applied to organic and hybrid materials as well). Tentative topical coverage: scanning and transmission electron microscopy (e.g. high resolution, electron diffraction) and related techniques (electron energy loss spectrometry, energy-dispersive X-ray spectroscopy), diffraction techniques, scanning probe techniques (STM, AFM, etc.), spectroscopic techniques (e.g. solid state NMR, XPS, X-ray absorption). 

	Textbook and

Bibliography
	- Microstructural Characterization of Materials (Second Edition) by David Brandon and Wayne D. Kaplan

- Transmission Electron Microscopy: A Textbook for Materials Science (4-Vol Set) by David B. Williams and C. Barry Carter

- Electron Energy-Loss Spectroscopy in the Electron Microscope (Second Edition) by R. F. Egerton

- An Introduction to surface analysis by XPS and AES by John F. Watts and John Wolsenholme

- Chapter 7 of: Metal Oxide Nanoparticles in Organic Solvents: Synthesis, Formation, Assembly and

Application by Markus Niederberger and Nicola Pinna

- Characterization of Nanophase Materials by Zhong Lin Wang

	Grading
	Attendance
	Assignments
	Mid-term exam
	Final exam
	Participation
	Total

	
	10%
	10%
	20%
	50%
	10%
	100%

	
	Remarks
	

	Lecture Plans
	Week
	Descriptions

	
	1
	Introduction to the characterization of nanomaterials

	
	2
	Interaction radiation with matter

	
	3
	Interaction radiation with matter

	
	4
	Surface science techniques (e.g. XPS - AES)

	
	5
	Surface science techniques (e.g. XPS - AES)

	
	6
	Electron microscopy techniques (e.g. SEM - TEM)

	
	7
	Electron microscopy techniques (e.g. SEM - TEM)

	
	8
	Electron microscopy techniques (e.g. SEM - TEM)

	
	9
	Electron energy loss spectrometry

	
	10
	Diffraction Techniques (e.g. XRD, SAED)

	
	11
	Diffraction Techniques (e.g. XRD, SAED)

	
	12
	Surface Probe Techniques

	
	13
	Selected examples

	
	14
	Selected examples

	
	15
	Examination
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