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Halkopiriti ir pusvaditaji ar triskarSu struktiru (I-111-VI> kas ir loti daudzsolos$i
fotoelementu lietojumos. Viena no Sim ipasibam, kuru izmanto fotoelementu
producésana, ir halkopiritu sp&ja veidot cietus Skidumus (pieméram, CuxAgi1xGaSy).
Aizliegtas zonas platums $aja gadijjuma nepartraukti mainas noteikta diapazona,
palielinoties viena no elementu saturam, un tadéjadi tick paveikta aizliegtas zonas
regulésana lielakai saules bateriju efektivitatei.

Prezentéta darba ir aplukoti dazadu halkopiritu savienojumu (CuGaS;, AgGaS,
CuGaSez, CulnSz) un to attiecigo cieto Skidumu kvantu kimisko aprékinu rezultati.
Siem materidliem ir optisko Ipasibu teorctiskas prognozes. Ipasa uzmaniba tiek
pievérsta dazadu jonu novietojumam cieto $kidumu kristalrezgl un to ietekmei uz
iegiitajam Tpasibam.

Aprekini tika veikti, izmantojot CRYSTAL17 modelésanas riku un Latvijas
superdatoru klasteri (LASC), izmantojot elektronu blivuma funkcionala teorijas
(DFT) pieeju un LCAO-GTF bazes komplektu.

Rezultati tiek salidzinati ar literatira atrodamajiem eksperimentalajiem datiem un
veido metodologisko bazi turpmakai halkopirita materialu izp&tei.
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Chalcopyrites are semiconductors with ternary structure (I-111-V12) that show great
promise in photovoltaic applications. One of the properties that is readily exploited in
solar cell manufacturing is the ability of chalcopyrites to form solid solutions (e.g.
CuxAg1xGaSz). The bandgap in this case changes continually in a specific range as
the content of one of the elements increases, thus enabling bandgap tuning for greater
solar cell efficiency.

In the presented work we discuss the results of quantum-chemical computations for
various chalcopyritic compounds (CuGaS;, AgGaSz, CuGaSez, CulnSz) and their
respective solid solutions. For these materials theoretical predictions of optical
properties are given. Special care is taken in considering the atomic positions inside
the crystal lattice of solid solutions and their effect on the calculated electronic
properties.

Calculations were performed using CRYSTAL17 code and Latvian Supercomputer
Cluster (LASC), utilizing the DFT approach and LCAO-GTF basis sets.

Results are compared with experimental data found in literature and form a
methodological basis for further study of chalcopyritic materials.
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