
PhD STUDIES COURSE UNIT DESCRIPTION 

 

Name of subject 
Field of science, 

code 
Faculty / Center Department 

 
Refinement of Crystalline and 

Magnetic Structures 
 

Chemistry N 003 
Faculty of 

Chemistry and 
Geosciences 

Department of 
Inorganic 
chemistry 

Student’s workload Credits 
Student’s 
workload 

Credits 

Lectures  Consultations 3 

Independent study 7 Seminars  

 

Course annotation 

The aim of the course is to convey theoretical and practical methods for determining the crystal and 
magnetic structure of materials from X-rays (XRD) and neutron diffraction data. 
Topics covered in the course: crystalline materials; magnetic materials; basics of crystallography; X-ray 
generation; neutron beam generation; X-ray and neutron radiation characteristics and application 
possibilities; diffractogram anatomy; determination of crystalline structure (XRD data): Le Bail 
refinement method and Rietveld analysis; sample preparation; experimental conditions; determination 
of magnetic properties; determination of crystalline and magnetic structure by Rietveld analyzing 
neutron diffraction data; visualization of crystalline and magnetic structures; instrumental file; 
determination of crystallite size; bond lengths and angles; single crystal diffraction; single crystal 
orientation. 
Determination of the crystal structure of at least 3 compounds selected by the student by Le Bail and 
Rietveld methods. 

Reading list 

1. Cullity, B. D, & Stock, Stuart R. (2014). Elements of x-ray diffraction (3rd ed.; Pearson new 
international edition., p. ii). Pearson. 
2. Will, Georg. (2006). Powder diffraction: the Rietveld method and the two-stage method to determine 
and refine crystal structures from powder diffraction data (p. ix). Springer. 
3. Furrer A., Mesot J., Strassle T. (2009) Neutron Scattering in Condensed Matter Physics, World 
Scientific. 
4. Rodrigues-Carvajal J. (2000) An Introduction to the Program FullProf. 
5. Pynn R. (1990) Neutron Scattering – A primer, LANSCE. 
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of shape-controlled Ag3PO4 crystals and their 
3D surface reconstruction from SEM imagery. 
Powder Technol. 345 (2019) 26-34. 

8. A. Smalenskaite, A.N. Salak, M.G.S.Ferreira, 
R.Skaudzius, A.Kareiva, Sol-gel synthesis and 
characterization of hybrid inorganic-organic 
Tb(III)-terephthalate containing layered double 
hydroxides. Opt. Mat. 80 (2018) 186-196. 

9. A. Laurikenas, A. Katelnikovas, R. Skaudzius, 
A. Kareiva, Synthesis and characterization of 
Tb3+ and Eu3+ metal-organic frameworks with 
TFBDC2− linkers. Opt. Mat. 83 (2018) 363-
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Sol–Gel method. Mater. Chem. Phys., 170 
(2016) 229-238. 
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