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Zindagi Kay Rehnuma Usool UrduOn the wavelength scale, the excited-state dynamics of DNA from
femtosecond to picosecond times can be divided into three stages as suggested by our time-resolved
experiments and simulations. During the first and intermediate stages, the dynamics in the system
can be described by a conventional thermal model, which is attributed to the transient non-radiative
relaxation along the FRET channel. This is followed by the second stage of electronic energy
transfer, which is a faster radiationless decay process that eventually ends with the dissociation of
the donor-acceptor system. We found that the efficiency of energy transfer is significantly decreased
by the intercalator, although the mechanism for this effect is not yet understood. We also found that
the non-radiative relaxation rate is insensitive to the presence of the intercalator, and thus the
energy transfer processes in the presence of intercalator are essentially identical to those of the
control DNA without intercalator. In addition, we examined the effects of the solvent on the DNA
dynamics by including two different model solvents---water and the hydrated TIP3P water. We found
that the intercalators mainly disrupt the hydrogen bonding of the hydration shells around the DNA
because of the competition between the electrostatic effects of intercalators and the cooperative
effects of the solvent. This study is funded by the National Science Foundation (NSF) award CDS&E
Grant No. STERI 4374123 and the Department of Energy award (De-FE0008206). ![(**a**) Time
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