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#A27 5 ¢ This course introduces the principles of Crystallography and X-ray
Course Diffraction. Lecture contents would cover crystalline structures,
Objectives crystal defects, index, steregoraphic projection, symmetry and space
groups and reciprocal lattice. Followed by the production and
properties of X-ray, diffraction theories and diffraction methods.
Then briefly introducing electron-material interactions, electron
diffraction, kikuchi pattern, Transmission Electron Microscope (TEM)
and Electron Backscattering Diffraction (EBSD). A three-hour lecture
over Radiation Safety Training would be provided in mid semester.
Course Objective:
1. Be able to describe and classify crystalline structures, crystal
defects and symmetry.
2. Obtain essential knowledge in X-ray diffraction and electron
diffraction.
3. Familiar with X-ray diffractometer, electron microscopes and data
analysis tools.
4. Using crystallographic principles to explain material properties.
5. Apply diffraction techniques to analyze crystal structures of
materials.
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Lectures




- Week 1~3: Crystalline structures, Crystal defects, Miller indices,
Stereographic projections

- Week 4~6: Symmetry, Point and space groups, Reciprocal lattice,
Bragg’ s law, Ewald sphere, Laue equation

- Week T7: Electron-material interaction, Characterisitic X-ray,
Production and properties of X-ray

- Week 8: Midterm

- Week 9~10: X-ray diffraction, Debye-Scherrer method,
Diffractometers, Measurements and data analysis

- Week 11: Radiation Safety Training

- Week 12~15: Elastic vs. inelastic scattering, Electron microscope
(TEM/SEM), Electron diffraction (Selected Area Electron Diffraction),
Kikuchi lines in TEM, Electron Backscatter Diffraction

- Week 16: Final exam
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Textbooks ~ Diffraction” , 2nd Edition, Oxford University Press, 2001
2. B. D. Cullity, Elements of X-Ray Diffraction, 3rd ed., Prentice
Hall, 2001
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