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Investigation of excited state dynamics of carotenoid via multi-reference
perturbation theory using the Unsold approximation.
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This research project was initiated to develop a scalable and accurate
method for calculating the excited state dynamics of carotenoids. The initially planned method based
on the Unsold approximation faced implementation difficulties. Instead, we obtained we achieved
progress in the direction of developing and implementing theories based on quantum algorithms.
Especially, we extended the variational quantum eigensolver, a representative quantum-classical
hybrid algorithm, to compute analytical energy derivatives for exploring photochemical reactions.
Our result paved the way for simulating excited state dynamics based on a quantum algorithm.
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