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Selective excitation of coherent oscillation modes in rubrene
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[Abstract]
Coherent phonons are collective excitation of phonons which can be generated using

ultrashort laser pulses, whose time duration is shorter than the period of the lattice vibration.
Rubrene is an organic semiconductor material famous for its high carrier mobility. Its phonon
dynamics has been observed by transient absorption [1] and transient grating [2]. We are
interested in the controllability of coherent phonons and low-frequency intra-molecular
vibrational modes which can be excited simultaneously. In this study, single crystalline
rubrene films were fabricated by physical vapor transport (PVT) [3]. These samples were
characterized by X-ray structural analysis and polarization microscopy. The results indicated
that our samples can be assumed as macroscopically single crystal. The response of coherent
phonons and low frequency vibrational modes are detected by the pump-probe reflectivity
measurements at 90 K. Several oscillation modes at 2.4 THz, 3.1 THz and 4.2 THz were

observed, and the selective excitation by double-pulse excitation will be demonstrated.
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Oscilloscope
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Fig.4 Fourier transform spectra



