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 Objectives     
The objectives of this course are to provide students with fundamental and advanced knowledge of modern laser processing 
technologies and to enable them to analyse, model, and optimise laser-based manufacturing processes. Through a 
combination of lectures, theoretical exercises, and laboratory work, students gain both theoretical understanding and practical 
experience with key laser processing techniques.  
The objectives of this course are to: 

 understand the physical principles of laser operation; 
 understand the role of laser system components; 
 understand the fundamental mechanisms of laser–matter interaction; 
 understand the influence of laser and process parameters on processing efficiency and quality; 
 acquire practical experience with selected laser processing techniques, including laser safety, engraving, drilling, 

welding, cutting, and ultrashort-pulse laser ablation of metals; 
 acquire practical experience with basic methods for monitoring and control of laser processing processes. 

 
 
Programme 1. Introduction – wider context of laser processing  

2. Basics of lasers 
3. Laser processing systems 
4. Interaction between laser light and matter 
5. Conversion of optical energy into thermal energy 
6. Laser drilling – modelling with a Gaussian beam 
7. Laser surface engineering 
8. Laboratory work: laser safety, laser engraving, laser drilling, laser welding, laser cutting, and 

ablation of metals by ultrashort laser pulses 
  
Prerequisites In order to successfully attend this course, students are expected to have: 

 Basic knowledge of optics and the physics of light 
 Elementary mathematics (including basic calculus) 
 Basic concepts of physics related to thermal properties of materials 

  
Learning 
outcomes 

After attending this course, the student will obtain the following knowledge and skills: 
 thorough theoretical, methodological, and analytical knowledge with elements of a research 

work, forming a basis for demanding professional work in the field of laser processing and 
laser-based manufacturing technologies; 

  the ability to plan, analyse, and manage laser processing tasks on the basis of creative problem 
solving, including the selection of appropriate laser systems and processing parameters, 
supported by practical laboratory training  

  
Assessment 33% theory, 33% theoretical problem solving, 33% laboratory work  
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