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Mikrodaleliy sistemos potencinés energijos pavirSiy modeliai yra vienas iS pagrindi-niy biidy
nagrinéti Sviesai jautriy molekuliy energijos virsmus ir jy sukeliamus chemi—nius vyksmus. Potenciné
energija yra tinkama jvertinti savgsias skirtingy molekuliy savybes, o gamtinés ar eksperimentinés
terpés jtaka modeliuojama pridedant Silumi—nio ar elektrostatinio lauko pataisas. Taciau pasitaiko
atvejy, kai tokios pataisos yra per bendros arba reikalauja informacijos, kurig jtraukti j modelj néra
galimybés. Pavyzdziui, molekuliniai aplinkos jutikliai gali biiti vienu metu jautriis temperaturai,
klampai ir polisSkumui; i§ iy parametry matematinis aparatas, bendruoju atveju aprasantis energijos
pataisas, egzistuoja tik temperaturai.

Sios doktorantiiros temos siekis — taikant kvantinés mechanikos, dirbtinio intelekto ir kvantiniy
kompiuteriy metodus praplésti terpés parametry modelius skaiciuojant terpéje esanciy molekuliniy
sistemy energijg ir i$ jos gaunamy matuojamy dydziy (spektry, gyvavimo trukmés, konformacijy
pobiidzio) jvercius.

Models of energy relaxation processes in photoactive compounds accounting for the effects
of the molecular surroundings

Potential-energy surface models of the particle systems are one of the main ways to analyze the
energy processes of light-sensitive molecules and the chemical reactions caused by them. Potential-
energy calculations are suitable for evaluating the intrinsic properties of different molecules, while
the influence of the natural or experimental environment is modeled by adding thermal or electrostatic
field corrections. However, in some cases such corrections are too general or require information that
cannot be directly included in the model. For example, molecular environment sensors can be
sensitive to temperature, viscosity, and polarity at the same time; of these parameters, general
mathematical apparatus for the energy corrections exists only for temperature.

The aim of this doctoral thesis is to use novel computational methods of quantum mechanics,
artificial intelligence, and quantum computing to extend the environment models used for the
potential molecular energy calculation and the estimates of the measurable quantities obtained from
it (e.g. spectra, lifetimes, conformation characteristics).



