L, or L, that is the question! -
Quantum Dynamical and Semi-classical Studies of Pyrene \
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Abstract Introduction
Pyrene iIs a fluorescent dye, known for its long fluorescence lifespan, high quantum

 planar aromatic molecule

yield and the ability to form dimers that are only stable in an electronically excited Experimental absorption/emission spectrum « completely delocalised m-system
state, so called excimers. All these attributes make it ideally suited for applications in 12 L L 1.4 . point group D,y
ohotochemical sensors, organic LEDs or the fluorescent tagging of biological L Absorption 4 12

oreparations. Despite this wide range of applications, some aspects of the pyrene _ 1

ohotophysics like ultrafast population transfer are yet to be understood In detail. We £ 08| L §,
focus on CASSCF calculations to describe the excitations in the L, and L, state. The 2 0 L 08 §
active space consists of four electrons in four orbitals. Furthermore, we can show that % | 06
Including further m-orbitals actually worsens the picture. We located a conical S 04 7\/\/ 04 T;v
Intersection connecting both states in question, representing the key element for the g g

population transfer. Using excitation displacement vectors, we are able to span a two-
dimensional space for quantum dynamical calculations and observe that the
wavepacket passes through the conical intersection and reaches both minima, L; and
L,. Here, the G-matrix method is used for the kinetic energy operator. In comparison,
we simulated the process in full dimensionality via on-the-fly semiclassical methods.
Here, the Ly state is reached very effienciently (85 %) and the dynamics is slightly
faster than in the experiments.
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Quantum Dynamical Simulations

« orthogonalized displacement

Excitation displacement vectors: vectors between minima as

Semiclassical Dynamical Simulations
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