Phys 541 (X-Ray diffraction and its applications)
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Aims:

The student should get acquainted with the fundamentals of x-Ray Diffraction
(XRD) and its applications. He/She should be able to apply this course in his/her
future research work, as XRD is the basic tool in studying the structural
properties of materials.
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Chapter 1: Properties of X-Rays:
Electromagnetic radiation, The continuous spectrum, The characteristic spectrum,
Filters, Production of X-Rays, Detection of X-Rays, Safety precautions.
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Chapter 2: Geometry of Crystals:
Lattices, Crystal systems, Lattice directions and planes, Crystal structure,
Stereographic projection.
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Chapter 3: Diffraction I: Geometry:
Diffraction, Bragg law, X-ray spectroscopy, diffraction directions, Diffraction
methods.

I | 39 G Gl
sl 5ok s gall clalad) i) 1Y) Adllas #1585 gl

Chapter 4: Diffraction I1: Intensities of diffracted beams:

Scattering by an electron, Scattering by an atom, Scattering by a unit cell, Some
useful relations, Structure factor calculations, Multiplicity factor, Lorentz factor,
Absorption factor, Temperature factor, Intensities of powder pattern lines,
Measurements of X-Ray intensity.
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Chapter 5: Diffraction I11: real samples:
Crystalline size, Strain, Perfect crystals, Amorphous and partially crystalline samples.
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Chapter 6: Laue Photographs:
Cameras, Specimens and holders, Collimators, The shapes of Laue Spots
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Chapter 7: Powder photographs:
Debye-Scherrer method, Specimen preparation, Focusing cameras, Seemen-Bohlin
camera, Back reflection focusing cameras, Pinhole photographs.
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Chapter 8: Diffractometer measurements:

Introduction, General features, X-Ray optics, Detectors, Counting losses, Counting
efficiency, Energy resolution, Proportional counters, Geiger counters, Scintillation
detectors, Semiconductor detectors.
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Chapter 9: Determination of crystal structure:
Introduction, Preliminary treatment of data, Indexing patterns of cubic crystals,
Indexing patterns of non-cubic crystals; Hexagonal systems, Orthohombic system,
Determination of the number of atoms in a unit cell, Determination of atom positions,
Example of structure determination.
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Chapter 10: Structure of polycrystalline aggregates
Introduction, Grain Size, Crystallite size, Crystal quality, Size and strain separation,
Crystal orientation.
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Chapter 11: Phase Identification By X-Ray Diffraction
Introduction, Basic Principles, powder diffraction file, Procedure, Identification of
single phase samples, Identification of phases in mixtures.
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