
Part I: 
Chapter 3. Application of diffraction to 
texture analysis

Texture and Anisotroy



Wavelength for texture measurements
Texture analysis is based on the diffraction of radiation by a 
crystal lattice. 
The wavelength of the incident radiation should be smaller 
than the lattice space.



Diffraction of radiation
Electromagnetic radiation, such as light and X- and g-rays, is 
diffracted by elastic scattering of the incident waves at the 
atoms of the sample materials.
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Diffraction of radiation-cont.
• X-rays are scattered by the shell electrons of the atoms. 
• Electrons interact with both the shell electrons and the 
nucleus of the scattering atoms. 
• Neutrons mainly interact with the nucleus of the atoms.



Bragg’s law
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Determination of lattice planes
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Example 1 of structure factor



Example 2 of structure factor



Measurement of orientations

• At constant      , the wavelength       is varied (Laue method) 

• At constant       , (i.e., monochromatic radiation),       is varied 
(rotating crystal method/ Debye-Scherrer method) 
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Laue method for orientation determination

Transmission Reflection



Laue pattern



Debye-Sherrer technique



Absorption and depth of penetration
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X-rays for texture analysis



Neutrons for texture analysis

Much low absorption and higher penetration 
The scattering amplitude of neutrons is independent of θ



Electrons for texture analysis



Categorization of texture measurements


