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Abstract:   
 
The aim of the lecture is to provide the PhD students, studying at natural sciences departments, an 

overview of contemporary X-ray structural analysis. The presented subject is exploited in many distant 

areas of modern technologies, materials science, crystal engineering, organic or inorganic synthesis of 

new chemicals, drug design, molecular biology, etc. It becomes necessary to be familiar with its specific 

technical terms, power and limitations. The proposed lecture introduces selected aspects of 

crystallography, usually not covered in courses at lower levels of education at Gdansk University of 

Technology.   

1. Recapitulation of foundations of X-ray structural analysis and its recent advances (5h)  

a. basics of X-ray diffraction 

b. diffraction on monocrystals  

c. the phase problem, strong and weak points of X-ray structural analysis 

d. brief description of the apparatus used and its modern improvements 

e. complications: twinning, disordered structures, modulated structures and quasicrystals 

2.  Crystal chemistry (4h) 

a. isomorphism and polymorphism, illustration of their significance on examples taken 

from the pharmaceutical industry  

b. description of hydrogen bonding in structures including the graph sets notation  

c. intermolecular - stacking interactions in crystals 

d. selected examples of basic and advanced analysis of crystal data stored at global 

databases: Cambridge CSD and Brookhaven PDB 

3. Same specific methods of structural analysis (5h) 

a. powder samples   

b. high-pressure measurements 

c. cryocrystallography 

d. protein crystallography: use of X-ray tubes, synchrotron or free-electron laser radiation, 

structure solution methods, crystallization techniques etc. 

4. Overview of advances in modern crystallography and related areas(1h) 

Assessment will be based on description of the given crystal structure, supplied in the form of CIF 

(Crystallographic Information File). Every student will be given an individual task. 
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