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Why is DMABN interesting?

presents double fluorescence - that does not happen in gas phase

M. A. Kochman, A. Tajti, C. A. Morrison and R. J. D. Miller, J. Chem. Theory Comput. 2015, 11, 1118-1128
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Experimental evidence - we went to the lab!
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Experimental evidence - we went to the lab!

Absorption
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Experimental evidence - we went to the lab!

Emission
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Back to work - no more playing

* frame from the film 300
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Questions we would like to answer

• How is the geometry of ICT state minimum? torsionated?
• How/when is it formed?
• How the different solvents (gas/THF/acetoN/water) affect this?

• Can we theoretically predict the absorption and emission spectra
in the different solvents?
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Electronic Structure results - Esra’s master thesis

• Benchmark TDDFT scans vs CASPT2/EOM-CCSD in gas phase
• Benchmark of many TDDFT functionals and basis sets in solution
• Structure optimisations, LE and ICT in 4 diff solvents

Next: non-adiabatic dynamics with TDDFT/wB97X/cc-pvDZ
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DMABN dynamics on the Literature
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DMABN dynamics on the Literature

• solvent does not influence the early dynamics
• ICT happens on the S1 BO surface at at least 500 fs
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Our dynamics method: DD-vMCG
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Our dynamics method: DD-vMCG
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What makes DD-vMCG special?

Variational trajectories

optimal set of gaussian 
parameters and coefficients

from the Dirac-Frenkel 
variational principle:
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What makes DD-vMCG special?

No sampling of initial conds

vertical 
projection of
ground state
HO eigenstate

Variational trajectories

Not adaptive nor 
independent gaussian basis

t=0

t>0

Database of Electronic
Structure points

optimal set of gaussian 
parameters and coefficients

from the Dirac-Frenkel 
variational principle:

● No need to repeat time-
consuming QC calculations

● Interpolation between points, 
Hessian Update

● Allows faster convergence 
towards number of gaussians
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How does it work in practice?

     

   
  

   
  

initial Electronic Structure calculation
freq, grad, nacts of EVERY excited state

DD-vMCG workflow

evaluate Hamiltonian matrix elements

diabatization of full PES

t=0

t+Δt

solve EOMs

are the gaussians close 
to a database point?

calculate a new Electronic 
Structure point

no yes

Shephard 
Interpolation
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Analysis tools applied to DMABN dynamics

diabatic populations
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Analysis tools applied to DMABN dynamics

Evolution of gaussian centers
in normal mode basis  

diabatic populations

we can still think in 
symmetry terms!
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Analysis tools applied to DMABN dynamics

Evolution of gaussian centers
in normal mode basis  

diabatic populations

molecular movies 

we can still think in 
symmetry terms!

200 frames, 
fairly harmonic 
movement

Database geometries 

78 points for 
gas phase 
simulation
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Analysis tools applied to DMABN dynamics

Evolution of gaussian centers
in normal mode basis  

diabatic populations

molecular movies taking a look at full 
dimensional PES

we can still think in 
symmetry terms!

200 frames, 
fairly harmonic 
movement

Database geometries 

78 points for 
gas phase 
simulation
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Summary

• Theoreticians can measure their own spectra
• DD-vMCG can reproduce early non-adiabatic dynamics results in

DMABN
• slight differences in gas/water

• Quantics is a very powerful tool to run and analyse on-the-fly
dynamics
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