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First-principles calculations on photothermal conversion mechanisms
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Sunlight is the most promising renewable energy source. It is necessary to use solar cells and
photocatalysts as a means of efficiently recovering and converting this energy, and to deepen our
understanding of the interaction between light and matter. In this project, first-principles
calculations were used to evaluate the transient energy dissipation of materials in the excited state.
In a-quartz, it was shown that non-bonding electrons occupy anti-bonding orbitals due to electronic
excitation, which acts as a driving force to cause crystal breakdown. Similarly, in Rutile-TiO2 and
Anatase-TiOg, it was confirmed that the bonding electron orbitals near the Fermi level transition to

the antibonding orbital state.
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