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 - Introduction myself & Electronic Structure Group, 
scientific directions

- Introduction of yourself 

 - Intro to Surfaces & and some examples
 
 - What does it mean surface for you?
 
 - What do you investigate wrt. to surfaces/interfaces ?

- Which quantities, direct and indirect ones?

- What would be your “surface” interest? Puzzling 
questions? Send to dominik.legut@vsb.cz



  

Czech National Supercomputing Centre - IT4Innovations

WFiIS AGH 24.01.2020ZKTWC 16.03.2020Charles University, Prague  2023



  

 IT4Innovations – HPC center

WFiIS AGH 24.01.2020ZKTWC 16.03.2020Charles University, Prague  2023



  

IT4Innovations – HPC clusters

WFiIS AGH 24.01.2020ZKTWC 16.03.2020Charles University, Prague  2023



  

IT4Innovations – HPC clusters

WFiIS AGH 24.01.2020ZKTWC 16.03.2020Charles University, Prague  2023



  

IT4Innovations – HPC clusters

WFiIS AGH 24.01.2020ZKTWC 16.03.2020Charles University, Prague  2023



  

IT4Innovations – HPC clusters

WFiIS AGH 24.01.2020ZKTWC 16.03.2020Charles University, Prague  2023



  

IT4Innovations – HPC clusters

WFiIS AGH 24.01.2020ZKTWC 16.03.2020Charles University, Prague  2023

 Teoretický výkon: 15,7 PFlop/s

 Univerzální část: 3,8 PFlop/s (LINPACK) (720 uzlů)

 Akcelerovaná část: 11,6 PFlop/s (72 uzlů)
                                      360 PFlop/s pro výpočty umělé inteligence

 Část pro datové analýzy: 0,071 PFlop/s, 24 TB RAM

 Cloudová část: 192 TFlop/s (LINPACK) (36 serverů)

 Datové uložiště: 1,4 PB pro vysokorychlostní zpracování 
uživatelských dat rychlostí až 1 TB/s
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Group leader Dr. Dominik Legut – expert in DFT 
and lattice dynamics simulations
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Dr. Pablo Nieves – senior scientist - 
expert in multiscale modeling of 
magnetism – 
MAGNETOSTRICTION and 
MAGNETOELASTICITY
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Dr. Andrzej Kadzielawa
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Dr. Sergiu Arapan – senior scientist - expert in search for 
novel permanent magnets
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Dr. Jakub Sebesta – junior scientist - 
expert in chemical and magnetic disorder 



  

Material Design Towards Reality – www.md-esg.eu

WFiIS AGH 24.01.2020ZKTWC 16.03.2020Charles University, Prague  2023

Dr. Ievgenia Korniienko – scientist - expert in spin dynamics modelling, 
detection of THz radiation – Zeeman torque  
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Some Examples



  

Example 1. Polarization and surface energy vs strain

WFiIS AGH 24.01.2020ZKTWC 16.03.2020Charles University, Prague  2023



  

Example: Polarization and surface energy vs strain

WFiIS AGH 24.01.2020ZKTWC 16.03.2020Charles University, Prague  2023



  

Example: Polarization and surface energy vs strain

WFiIS AGH 24.01.2020ZKTWC 16.03.2020Charles University, Prague  2023



  

Example: Polarization and surface energy vs strain

WFiIS AGH 24.01.2020ZKTWC 16.03.2020Charles University, Prague  2023



  

Example 2.  Inhibition of corrosion
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Example – Inhibition of corrosion
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Example – 2D materials - Diffusion
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Example – 2D materials – Mechanical properties
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Example – 2D materials – Stability of Mxenes
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Example – 2D materials – Diffusion at Mxenes surfaces
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  The course concerns “Theoretical aspects of surface 
physics”

 - Few examples out of vast number will be given
 
 - Lecture will also address some computational methods, 
but basically their main principles, pros & cons, with 
emphasis on physical problems rather than technicalities
 - > suited for experimentalists
 
 - Indeed, this is an idea of the exam’s essay, that in such  
might be useful for both you and us 
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