F102-1pm-06 The 102nd CSJ Annual Meeting

EHEEEDOESEANY MVEBTAF IO X
GRBEER ) O k"' - 1B —H!

Ultrafast spectral diffusion dynamics of molecular excitons in ultrathin organic films
(‘Graduate School of Science, Kyoto University) OTatsuya Yoshida,' Kazuya Watanabe'

Spectral diffusion immediately after photoexcitation reflects the vibronic coupling in the
photoexcited system. In this work, we study spectral diffusion of molecular excitons in thin
films of tetracene [1] and 3,4,9,10-perylenetetracarboxylic-diimide (PTCDI) [2] by using two-
dimensional electronic spectroscopy (2DES). The samples were prepared in ultrahigh vacuum
(UHV) chamber by thermal depositions of the molecules on graphene and measurements have
been carried out under the UHV condition. Temperature dependence of the spectral diffusion
is studied from 96 to 471 K by analyzing the 2DES signal. Significant acceleration of spectral
diffusion with increasing the temperature is observed which cannot be explained by a linear
system-bath coupling model with a harmonic bath. We propose an anharmonic coupling model
in which the exciton energy gap fluctuations by a high-frequency intramolecular vibration are
enhanced by the coupling with a low-frequency phonon mode.
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Fig. 1 2DES spectra of tetracene Fig. 2 2DES spectra of PTCDI
thin films at (a) 96 K and (b)186 thin films at (a) 105 K and (b)298
K. The delay times are 200 fs. K. The Delay times are 200 fs.
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