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Diffraction of X-rays
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Path length difference lead to
production of diffraction pattern



Bragg’s Law of diffraction 1912

« Diffraction observed if X-rays scattering from a plane add in phase.
« Path difference P = 2d sin

- d is the spaceing between planes & is the angle of incidence.
» Scatter in phase if path difference is n

- n is an integer Is the X-ray wavelength.
2dsin =n

e First structure (NaCl) in 1912.

2dSind = ni

W. H. Bragg & W. L. Bragg









D8 ADVANCE
Bragg Brentano Diffractometer

® A scintillation counter may be
used as detector instead of film
to yield exact intensity data.

B Using automated goniometers
step by step scattered intensity
may be measured and stored
digitally.

B The digitised intensity may be
very detailed discussed by
programs.

B More powerful methods may be
used to determine lots of
information about the specimen.
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The Bragg Brentano Geometry
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The Bragg Brentano Geometry
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Comparison Bragg Brentano Geometry
versus Parallel Beam Geometry

Bragg-Brentano Parallel Beam Geometry
Geometry generated by Gobel Mirrors
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Parallel Beam Geometry
with Gobel Mirror
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“Grazing Incidence X ray Diffraction”
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“Grazing Incidence Diffraction” with
GObel Mirror
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Powder Diffraction Pattern

a powder diffractogram is the result of a convolution of
a) the diffraction capability of the sample (F,,,) and
b) a complex system function.

The observed intensity y_, at the data point i is the result of

Y,; = 2 of intensity of "neighbouring™ Bragg peaks + background

The calculated intensity y.; at the data pointi is the result of

Y. = structure model + sample model + diffractometer model
+ background model

14



Information from a Powder Pattern

B peak position
H peak intensity

B peak broadening

B scaling factor

B diffuse background

B modulated background
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dimension of the
elementary cell

content of the
elementary cell

strain/crystallite size
quantitative phase amount
false order

close order
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Powder sample preparation
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Bruker AXS D8 Advance
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Powder Pattern and Structure

- Spacings of lattice planes depend of the elementary cell size. These
spacings determine peak positions.

- Intensity of each peaks is caused by crystallographic structure,
position of the atoms within the elementary cell and their thermal
vibration.

- Line width and peak shapes can be derived from conditions of
measuring and properties (like particle size) of the sample material.
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Sample
lron + ZInCc minerals
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Sample

Different forms of
ferrite compounds
are identified
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Bruker AXS D8 Advance
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