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Scientific lecture 

Field of science Physical sciences 
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Language English 

Numbers  
of hours 

5 h lecture, 15 h laboratory 

Aims of the 
course 

The course aims to give students a deep understanding of the fundamental 
principles, techniques, and applications of various scattering methods in 
material science, chemistry, physics, and biology. Students will learn how 
scattering techniques, such as X-ray, neutron, and light scattering, are used to 
probe materials' structural, dynamic, and chemical properties. The course 
emphasizes both theoretical understanding and practical skills, enabling 
students to interpret experimental data, analyze material properties, and apply 
these methods in real-world research and industrial settings. 

Course contents 

1. Introduction to scattering, definition of scattering, types of scattering 
(elastic, inelastic), importance of scattering in material science 

2. Selected types of scattering techniques (X-ray scattering -XRD and 
SAXS; neutron scattering, light scattering – DLS, SLS, ELS 

3. Key concepts in scattering include scattering vector (q), Bragg’s law, 
form factor and structure factor, available tools for analyzing results 

4. Applications of scattering techniques, advantages and limitations of 
scattering techniques 

Prerequisites and 
co-requisites 

-  

Learning outcomes 

On completion of the course PhD candidates will be able to: Assessment mode 

understand the principles of scattering; explain the physical phenomena 
underlying scattering processes; differentiate between elastic and 
inelastic scattering; describe the relevance of scattering techniques in 
material analysis, apply Bragg's Law and other scattering equations to 
interpret diffraction data (E_W01, E_W02) 

Written test, report 

describe key scattering techniques (X-ray, neutron, light,) and their 
applications; understand the principles, instrumentation, and 
applications of X-ray, neutron scattering, or light scattering; compare 
the strengths and limitations of each scattering technique concerning 
specific material analysis problems (E_W01, E_W02, E_U01, E_U02, 
E_U06) 

Written test, report 

conduct basic scattering experiments and apply safety procedures; 
apply scattering methods to various fields like nanotechnology, biology, 
and materials science, collaborate in teams to design and perform 

Written test, report 



experiments, and communicate results (E_W01, E_W02, E_U01, 
E_U02, E_U06, E_K01, E_K05) 
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