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Topics to cover: 

• What is DFT 
• Why you may need it in your courses 
• What tasks students solve with DFT 
• An example of a practical task 
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What is DFT 
• Density functional theory (DFT) is a 

computational quantum mechanical modelling method 
used in physics, chemistry and materials science to 
investigate the electronic structure (principally 
the ground state) of many-body systems, in particular 
atoms, molecules, and the condensed phases. Using 
this theory, the properties of a many-electron system can 
be determined by using functionals. 

• DFT covers a huge group of methods for solving 
quantum (Kohn-Sham) equations 
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Why you may need it in your courses 
DFT methods allow to evaluate and predict: 
- Type of material. 
- Chemical bonding and electron density distribution. 
- Basic and specific physical properties of materials. 
- Model structure disorder: dislocations, point defects. 
- Model multi-layer materials, absorption, adsorption. 
- Evaluate the proper ways of material improvement. 
- Thermodynamics. 
... 
- And even more... 
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What tasks students solve with a DFT 
 
- Optimize the crystal structure of the material. 
- Calculate the ground sate energy an the ensity of 

electronic states. 
- Calculate the istribution of the electron density an 

electron localization function. 
- Calculate the solubility in solid solutions 
- Magnetic moment calculation 
- Evaluate the correct crystal structure (type) 
- Predicts pressure induced phase transitions 
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“Anyone can do calculations 
nowadays. 
 

Anyone can also operate a scalpel.   
That doesn’t mean all our medical 
problems are solved.” 

Karl Irikura 
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Contacts. 
Vitaliy Romaka 
Lviv Polytechnic National University 
 
Department of materials science and 
materials enginnering 
Ustyjanoycha 5 street 
Tel. + 38 (032) 258 25 13 
Email: romakav@lp.edu.ua 
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