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Free Energy Surfaces*Free Energy Surfaces*
• adiabatic reaction on 1d surface “Solvation Coordinate”• adiabatic reaction on 1d surface
• relevant nuclear coordinate is the

“solvation coordinate” μs

Solvation Coordinate

• free energies are quadratic in μs:
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Free Energy SurfacesFree Energy Surfaces
ti f (S ) lt f i i f di b ti (LE CT) t t

Diabatic Surfaces:  S0, LE, CT Adiabatic Surfaces: S1, S2

• reactive surface (S1) results from mixing of diabatic (LE, CT) states
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CT Dynamics & Solvation Dynamics*CT Dynamics & Solvation Dynamics*
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SpectroscopySpectroscopy
• spectra are in inhomogeneous broadening limit

Absorption Spectrum:
spectra are in inhomogeneous broadening limit
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System #1: “HDR” Complexes*System #1: “HDR” Complexes*
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Is it Dynamics?Is it Dynamics?
Reaction & Solvation TimesPotentials and Populations
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System #2: “DTN”System #2: “DTN”
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DTN:  Modeling SteadyDTN:  Modeling Steady--State SpectraState Spectra
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KerrKerr--Gated SpectroscopyGated Spectroscopy
Amplified Ti:sapphire laserAmplified Ti:sapphire laser DTN / 1 P l
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DTN Model DynamicsDTN Model Dynamics
Model Potentials and Dynamics acetone
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System #3:  “BPAc”System #3:  “BPAc”

“LE” “CT”

N N

• charge shift means energetics are 
l ti l l t i d d trelatively solvent independent

• equivalent to -9 D → +9 D 
change in μ (AM1/CI)

• Vel ~ 750 cm-1 (AM1/CI)



BPAc Experimental ResultsBPAc Experimental Results

Time-Resolved Spectra (TCSPC)
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BPAc: Fits to SteadyBPAc: Fits to Steady--State SpectraState Spectra
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BPAc: Model ResultsBPAc: Model Results
Free Energy Surfaces Predicted Dynamics
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2d Systems: “PnC” Series2d Systems: “PnC” Series
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Summary & ConclusionsSummary & Conclusions

• “Photodynamic model” of time-resolved CT spectra based on 
the theoretical work of Hynes and others

adiabatic rxn reaction coordinate ⇔ μ- adiabatic rxn, reaction coordinate ⇔ μs
- free energies quadratic in μs
- dielectric continuum estimates of energetics Bel, Bnuc
- GLE with ζs(t) from Sν(t)

• 1d approach is reasonably successful in capturing solvent’s role pp y p g
in some systems: “DTN”, “BPAc”; provides an important 
interpretive tool in others: “HRD”

• (Kerr spectroscopy offers potential for highly detailed 
comparisons between experiment and model calculations)

• 2d modeling of TICT reactions of “PnC” series is underway
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