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Essential Parts of the 

Diffractometer 

• X-ray Tube: the source of X Rays 

• Incident-beam optics: condition the X-ray 
beam before it hits the sample 

• The goniometer: the platform that holds and 
moves the sample, optics, detector, and/or 
tube 

• The sample & sample holder 

• Receiving-side optics: condition the X-ray 
beam after it has encountered the sample 

• Detector: count the number of X Rays 
scattered by the sample 



Instrumentation 

 Production of X-Rays 

 Collimator 

 Monochromator 

 Filter 

 Crystal monochromator 

 Detector 

 Photographic methods 

 Counter methods 

 





















ESTIMATION OF UNIT CELL PARAMETERS AND 

CRYSSTALLITE SIZE OF SAMPLE 

 Unit Cell or Lattice Parameters:  using Bragg’s Law 

                                                   2d Sinθ = nλ  

 

 

 

                      

         1/d2  = (h2+k2)/a2 + l2/c2         (Cubic crystal structures) 
                        = 4/3[(h2+hk+k2)/a2] + l2/c2  (Hexagonal crystal) 

                 = (h2+k2)/a2 + l2/c2      (Tetragonal crystal structures) 
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Fig.: Evolution of XRD peaks on different milling time. 




