Vakancu aprekini halkopiritos no pirmajiem principiem
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Saules baterijas prieksroka tiek dota materialiem ar izteikti simetrisku kristala strukttiru
un tieSo aizliegto zonu. Halkopiriti (CP), kuri ir triskomponentu pusvaditaji ar vispargjo
Kimisko formulu I-11I-VI2 (I = Cu, Ag, Il =1In, Ga, Al, VI =S, Se, Te utt.) vai Il-I1V-
V2 (Il = Be, Mg, Zn, Cd, IV = C, Si, Ge, Sn, V = N, P, As, Sb utt.) ir viens no $adu
materialu piem&riem. Kimiska sastava elastiba lauj precizi regulét CP cieto skidumu
strukturalas un fizikalas Tpasibas, dalgji vai pilniba aizstajot katjonus vai anjonus.
Pirmo principu blivuma funkcionala teorijas aprékinu modelis CP materialu aprékiniem
bija izveidots uz CuGaS: un CuGaSe; pamata. Aprekini bija veikti izmantojot
CRYSTAL17 datorkodu.

Tika veikti testu aprékini lai izv€leét piemérotako apmainas korelacijas funkcionali
talakai CP materialu modeléSanai. Tika konstatéts, ka izmantojot Heyd-Scuseria-
Ernzerhof hibrida apmainas korelacijas funkcionali (HSEO06) iegiitas rezga konstantes
un aizliegtas zonas platuma vértibas labak saskanojas ar eksperimentaliem datiem
salidzinot ar citiem hibrida apmainas korelacijas funkcionaliem.

Bija izveidoti modeli Vcu un Vea aprékiniem izmantojot superSinu ar 2x2x1
paplasinajumu.
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Materials with a highly symmetrical crystal structure and direct band gap are preferred
in solar cells. Chalcopyrites (CP), which are ternary semiconductors with the general
chemical formula I-111-VI> (1=Cu, Ag, lll1=In, Ga, Al, VI=S, Se, Te, etc.) or II-1V-V-
(11=Be, Mg, Zn, Cd, IV=C, Si, Ge, Sn, V=N, P, As, Sb, etc.) are one of the example of
such materials. Flexibility of chemical composition allows fine-tuning of the structural
and physical properties of CP solid solutions by partial or complete substitution of
cations or anions.

The model for the first principle DFT calculations of CP materials has been created
based on CuGaS: and CuGaSe,. The calculations have been performed using
CRYSTALL17 computer code.

Series of test calculations have been performed to choose the most suitable exchange-
correlation functionals for further modelling of CP materials. The values of the lattice
constants and band gaps received using Heyd-Scuseria-Ernzerhof hybrid exchange-
correlation functional (HSE06) was found to be in the best agreement with experimental
data compared with other hybrid exchange-correlation functionals.

Models for Vcy and Vea have been constructed using a supercell with 2x2x1 extension.
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