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Structure of Solids - X-ray diffraction Studies (Examples)



Lecture Plan

• X-ray diffraction by compound crystals - an example
• XRD of powder samples 
• XRD for amorphous solids 



Intensities for a compound crystal

Source: Elena Willinger lectures



Powder patterns
Single crystals are hard to grow and most often we have poly crystalline or powder 
samples to analyse.

Consider such a sample with randomly oriented and randomly spaced crystallites of 
finite size, each located by the vector ~U
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The scattered intensity at a scattering vector q from such a sample can be written as 
an incoherent sum of contributions stemming from individual crystallites 
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Reciprocal Lattice Vectors 
of the crystallite U
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Average number of unit 
cells in each crystallite

















Powder Samples: Ewald Sphere
The resultant diffraction pattern is a set of concentric rings on the detector. This 
structure arises since we have allowed for all orientations of crystallites to be 
present. It can be explained by the Ewald Sphere construction below.

Source: Elena Willinger lectures



Amorphous solids
Amorphous solids lack long-range order (periodicity) that crystals have. Instead 
they have short-range order. 

In such samples, the XRD data can be used to infer the short-range structure.

The scattered intensity can be related to the so-called radial distribution function 
g(r) as follows:
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Amorphous solids
The radial distribution function can then be obtained by inverse Fourier transform 
of the intensity. 

Example, Ni0.76P0.24 - a metallic glass

Source: Gersten and Smith


