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X-ray interactions with matter
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X-ray interactions with matter
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Fundaments of diffraction
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Fundaments of diffraction
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Information contents in the XRD pattern
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Powder diffraction methods
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Crystalline? Amorphous?

What elementis, compounds, phases
are present?

Structure? Lattice constants’?
Strain?

Grain sizes? Grain orientations?
Is there a mixture? What % 72

Powders, bulk materials, thin films,
nanopariicles, soft materials.



Bragg —Brentano configuration
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Perfect crystal
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disorder in an alloy of composition AB




Ordered alloy AB




Disorder of position
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Thermal agitation
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Crystallite size analysis

Scherrer’s equation:

Mot accounting for peak
broadening from strain and
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FWHM vs. integral breadth
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If the considered function is the normal

distribution of the form EWHM
frnu:"'
2+ f 4
h—t
1 (- 1x)*
T =
f(z) ) E:TEIP _ 202

where o is the standard deviation and then the relationship
between FWHM and the standard deviation is

FWHM = 2v2In2 ¢ ~ 2.355 0.
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Strain effects in diffraction lines
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Size and strain in peak shape analysis

(FWHM)*cos(8) = k)t/(size)v+ (strain)*sin(8)
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