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Solvation dynamics is the rate of solvent reorganization in response to a change in solute-solvent
interactions. It is usually measured by monitoring the time-evolution in the solvatochromic shift in the
fluorescence spectrum af a dissolved dye molecule.  We use theory and molecular dynamics computer
simulation to investigate the solvation dynamics mechanisms in a variety of fluid environments. This talk
will address how structural and dynamical heterogeneities in confined liquids and preferential solvation in
dipolar-quadrupolar mixtures affect the dynamic response of the solvent to electronic excitation which
changes the charge distribution of a dissolved chromophore. In the first case, we investigate solvation
dynamics in the aqueous phase of water-in-oil microemulsions using a model that we have recently
developed for the water pool of reverse micelles formed by the anionic surfactant Aerosol-OT. In the
second case, we investigate the solvation mechanisms contributing to the composition-dependence of
solvation dynamics in benzene-acetonitrile mixtures. For solvation dynamics in reverse micelles we study
the effects of the size of the water pool and the location of the chromophore within it, of the restricted
water mobility and of the presence of sulfonate head groups and Na+ counterions. For benzene-acetonitrile
mixtures we find that a solute resembling the coumarin 153 chromophore is preferentially solvated by
acetonitrile in the excited, but not in the ground electronic state.  We investigate how the build-up of the
local concentration enhancement contributes to the mechanism and time scale of solvation solvation
dynamics of mixtures of different composition. If time allows, the effects of local density augmentation on
solvation dynamics in supercritical fluids will also be discussed.
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