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To efficiently harvest solar light, photosynthetitganisms are equipped with pigment-protein antenna
complexes. These complexes are responsible forabsorption of light energy, which is subsequently
transferred to the reaction center (RC), whereehirgy is stabilized as a chemical potential. Assalt of the
structural arrangement and spectral compositiothefpigment molecules, at low excitation intensitthe
efficiency of this process is close to unity. Inddin to the light-harvesting function, the ligh&rvesting
complexes have also another — regulation functidrich is a physiologically significant strategy éxed by
plants [1]. Rapid excitation density control in pb&ystem Il (PSIl), termed as non-photochemicainghimg
(NPQ), ensures high efficiency and robustnessaitgbhotosynthesis under fluctuating light, eveneay high
intensities. For a reasonable effect to be achietredmechanism responsible for NPQ should be cbitivee
with the excitation trapping by an open RC [2]. THieQ phenomenon is usually attributed to some atetd/
guenching species which allow the excitation toargd a rapid non-radiative decay. The exact lonatib
these quenching species within the antenna angtétsise nature are a matter of on-going debatdy both
chlorophylls (Chl) and carotenoids (Car) being potward as essential components of the quenching
mechanism, while the regulation function is usualtiyibuted to the external conditions. For thispmse the
exciton dynamics in a molecular heterodimer is igiidas a function of differences in excitation and
reorganization energies, asymmetry in transitiggoldi moments and excited state lifetimes. It is olestrated
that the system-bath interaction rather than thet@xic effect determines the excitation quenchibgity of
such a dimer. The dynamics are simulated using ertumpative density matrix theory, which allows tas
describe the spectral and temporal signatures obus system-bath coupling regimes [3]. Electronic
excitations in molecular aggregates embedded irtejporoenvironment experience a complex multistep
relaxation, which could be traced using variousetiesolved spectroscopy techniques. To understaad t
regulation abilities a diffusion-controlled modedsgribing the fluorescence blinking of single plsgtiihetic

light-harvesting complexes (LHCII) is developed alistussed [4].
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