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Course annotation

Methods of examination of thin layers based on X-ray diffraction are presented. The grazing (glancing)
incidence method is used for X-ray diffraction measurements of thin layers (30 to 1500 nm) of
polycrystalline materials. A parallel X-ray beam falling to the surface of a flat sample at a small angle
(0,3 to 0,9°) slips over the surface of the sample over a large area, causing the x-rays diffraction in a
much larger volume of material than 6/6 or 6/26 methods and yields sufficiently intense X-ray
diffraction peaks even in the case of thin layers. By changing the incidence angle of the X-rays, it is
possible to get diffraction from different depths. Layers of only 1 to 10 nm thick can be analysed by the
In-plane diffraction method, since special optics produce X-ray diffraction from the crystallographic
planes of the layer perpendicular to the surface of the sample i.e. in contrast to the parallel planes in
case of the 6/6 or 6/26 methods. These methods of studying thin layers provide information on the
phase composition of thin layers, the size of crystallites, the prevailing orientation of crystallites.

The X-ray reflectivity method examines the thickness, density and surface(s) roughness of thin layers
(3-300 nm) or thin layer packets. This method may also cover non-crystal thin layers.
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