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Despite being extensively studied for decades, the origin of natural organic matter
(NOM) optical properties remains debatable. While the possibility to describe as a
superposition of individual chromophores seems the most obvious approach, several facts
contradict this hypothesis. As a result, speculations on the dominating role of
chromophores interaction in the formation of NOM spectral properties are widely
discussed in the literature. However, although it is quite obvious that electronic interaction
must occur in such a complex molecular ensemble as NOM, a direct experimental study of
this phenomenon has not been reported yet. In this work we aim at demonstration of the
role of electronic interaction in the formation of NOM optical properties. Making use of
time-resolved spectroscopy techniques in the subpicosecond to nanosecond ranges, we
uncover the chain of events which lead to the formation of the red edge in NOM optical
spectra. Then, we burn a hole in the NOM spectra and show how this affects the energy
transfer chain. Based on these experiments, a semi-quantitative model of photophysical
processes in NOM was developed.
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