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Materials science  
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 Materials science is a syncretic discipline hybridizing metallurgy, ceramics, solid-
state physics, and chemistry. It is the first example of a new academic discipline 
emerging by fusion rather than fission (source: Wikipedia). 



New materials change our 
lives 
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Traditional (experimental) materials 
science 
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The Venus of 5ƻƭƴƝ ±ŠǎǘƻƴƛŎŜ, ceramic 
statuette dated to 29,000ς25,000 BCE. 
The oldest known ceramic articles in the 
world. 



Theoretical materials science  
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Theoretical materials science. 
DFT  

artkabanov@mail.ru 6 

DFT: 1964-1965 ͎.͎ 

Nobel Prize: 1998 
W.Kohn 
J. Pople 



DFT calculations 
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Å˸ ͙͊ͭͪͼ͊ ͎͙ͯͨͪͯͻ ͔͔͚͗ͫͭͦͫͭ͟ ˿ij 
Å˸ ͦ͒ͯ͡Έ ͎̑ͤ͊ E (T) 
Å˸ ͦ͒ͯ͡Έ ͍͙͎ͫ͒͊ G (T) 
Å˸ ͦ͒ͯ͡Έ ͦ͋Ά͔͎ͣͤͦͦ ͙ͫ͗͊ͭΎ K (T) 
Å˴ ͦΉͺͺ͙ͼ͙͔ͤͭ ˽ͯ͊ͫͫͦͤ͊ ό¿) 
ÅG/K ς ͣ ͔ͪ͊ ͻ͙ͪͯͨͦͫͭ͟κΉ͙͊ͫͭ͡;͙ͤͦͫͭ ͍͔΅͔͍ͫͭ͊ 
Å̅ ͦͤͦͤͤ·͔ ͔ͫͨͭͪ͟· 
Ǻ ͔͔ͨͦͣͦͫͭ͟͡Έ p˿, Cv 
Å˴ ͦΉͺͺ͙ͼ͙͔ͤͭ ͔͍͎ͭͨͦͦͦ͡ ͪ͊ͫ΄͙͔͙ͪͤΎ (hP,T)  
Å˻ ͼ͔ͤ͊͟ ͨͪͦͼ͔͍ͫͫͦ ͙͔͙ͦͫͤ͟͡Ύ 
Å˭ ͦͤͤ͊Ύ ͫͭͪͯͭͯͪ͊͟ 
Å˸ ͎͙͊ͤͭͤ͊Ύ ͍͙͙ͦͫͨͪͣ;͙͍ͦͫͭΈ 
Ǻ ͔ͤͦͪ͘ ͙͒Ή͔͙ͭͪ͟͡;͔͚ͫͦ͟ ͙ͨͪͦͤͼ͔͙͊ͣͦͫͭ 
Å˽ ͔ͦ͊͊ͭ͘͟͡Έ ͔͔͙ͨͪͦͣͤ͡͡ΎΣ ͦ͟Ήͺͺ͙ͼ͙͔ͤͭ 
͎ͨͦͦ͡΅͔͙ͤΎ, ͦ ͔ͭͪ͊͗͊ͭ͡Έͤ͊Ύ ͫͨͦͫͦ͋ͤͦͫͭΈ 
Åˮ ˴ ͙ ˾͍͙͔͊ͣ͊ͤͦͫ͟ ͫ ͔ͨͭͪ͟· 
Å̅ ͎͙͔ͦͭͦͯͨͪͯ ͍͚͍ͫͦͫͭ͊ 

 

 

 



Modeling of ion conduction in solids 
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Modeling of ion conduction in solids 
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