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Fundamental Principles of Single-crystal
X-ray Diffraction

Abdolreza Yazdani'

Single—crystal X-ray diffraction is a non-destructive analytical technique which
may be used to provide detailed information about the internal lattice of crystalline
substances and structural determinations including bond-lengths and bond-angles.
X-ray diffractometers consist of three basic elements: an X-ray tube, a sample holder
and goniometer, and a detector. Pure X-rays leave the collimator while directed at
the crystal sample. Diffracted rays at the correct orientation are then collected by the
detector. After data collection, the phase problem must be solved to determine the
electron density and finally the crystal structure. Breakthrough technologies such as
microfocus X-ray sources, STOE eulirian cradle and hybrid photon counting detectors
have been enabling us to study a wide range of crystal samples from small molecules

to clusters and proteins.
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