Chem. 799X      Electron and X-ray Spectroscopies & Spectromicroscopies
      winter 2021

Instructor:  Adam P. Hitchcock  ABB-422  (lab ABB-332,333) ext. 24749        aph@mcmaster.ca
Goal:
This 6-week module will deal with the principles and applications of a range of electron impact and synchrotron radiation-based spectroscopies focusing on electronic structure. Techniques to be discussed include photoelectron, photoabsorption, electron energy loss and X-ray fluorescence spectroscopies. Examples will be taken from various gas phase spectroscopies and X-ray and TEM spectromicroscopy. Practical approaches to spectral interpretation and aspects of instrumentation will be treated.
Text:  There is no assigned text for this course. Electronic copies of the lectures will be provided.

Evaluation:
TO DISCUSS

Questions during each lecture



   2 
assignments







credit 50%


   1 
independent study essay & oral presentation



credit 50%
(a detailed report on one application of electron or synchrotron spectroscopy or spectromicroscopy,  with a description of the principles of the technique, instrumentation, typical results and a critical evaluation of its suitability for the problem addressed - a critical perspective  is encouraged)

Independent Study Topic

 
Identify and research your topic as soon as possible; please discuss it with me. Your topic should be within the scope of the course, but not directly overlap your research.  A one page document with title, brief abstract, and a few key references must be provided to me by the first class in March. Oral presentation of your project will take place in the week of March 29.
Topics of lectures

1. Overview of electron and photon spectroscopic techniques


2. Instrumentation (sources, analyzers, detectors)


3. Photoelectron spectroscopy

4. Electron scattering (theory; dipole & non-dipole regimes, intensities)

5. X-ray absorption spectroscopy (detection modes; polarization dependence, interpretations)

6. X-ray spectromicroscopy (types, interpretation methods, applications)
7. Spectromicroscopy in electron microscopes
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