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In addition to the diffraction peaks, an X-ray diffiaction experiment also generates a more-or­
less uniform background, upon which the peaks are superimposed. Besides specimen 
preparation, other factors contribute to the background, for instance the sample holder, diffuse 
scattering from air, the sample and/or the equipment, other instrumental parameters such as 
detector noise, general radiation from the X-ray tube, etc. The peak-to-background ratio can 
be increased by minimising background and by choosing prolonged exposure times. 

INSTRUMENT 
Instrument set-up. X-ray diffiaction experiments are usually performed using powder 
diffiactometers or powder cameras. 
A powder diffractometer generally comprises 5 main parts: an X-ray source; incident beam 
optics, which may perform monochromatisation, filtering, collimation and/or focusing of the 
beam; a goniometer; the diffracted beam optics, which may perform monochromatisation, 
filtration, collimation and/or focusing of the beam; and a detector. Data-collection and data­
processing systems are also required and are generally included with current diffiaction 
measurement equipment. 
Depending on the type of analysis to be performed (phase identification, quantitative analysis, 
lattice parameters determination, etc.), different XRPD instrument configurations and 
performance levels are required. The simplest instruments used to measure XRPD patterns are 
powder cameras. The replacement of photographic film as the detection method by photon 
detectors has led to the design of diffractometers in which the geometric arrangement of the 
optics is not truly focusing but parafocusing, such as in the Bragg-Brentano geometry. The 
Bragg-Brentano parafocusing configuration is currently the most widely used and is therefore 
briefly described here. 
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Figure 2.9.33.-3. -Geometric arrangement of the Bragg-Brentano parafocusing geometry 
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