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cietvielas. Sis metodes parasti iedala no blivuma atvasinamajas (ladini, to telpisks sadalfjums utt.) un
no orbitalem atvasinamajas metodes. Orbitalo metozu prieksrocibas, piem&ram, kristalu orbitalu
Hamiltoniana populacijas analize (Crystal Orbital Hamiltonian Population, COHP), izriet no fakta, ka
tas spej atvasinat saisto$as un irdinosas mijiedarbibas no orbitalu fazém. Tas sniedz informaciju, kas
labak atbilst kimiskajai izpratnei par atomiem un molekulam.

Saja darba més apkopojam miisu aktualus pétijumus, kuros més izmantojam COHP metodi, un
paradam ieglistamas kimiskas atzinas, kas ir atvasinatas no blivuma funkciju teorijas aprékiniem. Mes
izpétam Zn—O Kkimiskas saites gan cinka oksida, gan cinka peroksida, lai noskaidrotu potencialus
elektrovaditspéjas veidus Sajos materialos. Més pielietojam COHP, lai izpé&titu protonu parnesi
BaFeOs., atklajot izteiktu divpakapju procesu. Visbeidzot, apvienojot COHP un kristaliskas simetrijas
analizi, mes izskaidrojam Jana-Tellera efektu, ko novéro Sr.FeO, pirmas kartas Ruddlesdena—Poppera
faze. Sie atklajumi sniedz bitisku vadliniju turpmakiem pétijumiem par izkroplojuma mehanismiem
kristalos, nodroSinot visaptverosu izpratni par to ietekmi.
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Simple yet predictive bonding models are crucial tools for understanding materials' chemistry,
particularly in the solid state. These techniques are typically categorized into density-based (charges,
spatial partitioning, etc.) and orbital-based methods. The advantages of orbital-based methods, such as
Crystal Orbital Hamiltonian Population analysis (COHP), stem from directly delineating bonding and
antibonding contributions from orbital phases. This yields a depiction more aligned with chemists'
orbital-based comprehension of atoms and molecules.

In this work, we summarise our recent studies employing COHP analysis and show obtainable
chemical insights derived from density functional theory calculations. Specifically, we explore Zn—O
bonds in both ZnO and ZnO: to elucidate potential modes of electrical conductivity within these
materials. We apply COHP to investigate proton transfer in BaFeO;;, revealing a distinct two-step
process. Finally, by merging COHP and crystal symmetry analysis, we explain the Jahn-Teller
distortion observed in the first-order Ruddlesden—Popper phase of Sr.FeOs. These findings provide
crucial guidance for future studies on distortion mechanisms in crystalline materials, ensuring a
comprehensive understanding of their effects.
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