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Investigating the shape of reactive potential energy surfaces using ultrafast
coherent vibrational spectroscopy
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TIPS-pentacene

We developed a new light source to generate <10 fs pulses in the ultraviolet
to near-infrared region. Based on this light source, two-dimensional Raman spectroscopy for
observing the couplings between excited-state vibrational modes and a pump-probe spectroscopy with
extreme time resolution have been developed. In 2D Raman spectroscopy of TIPS-pentacene, a typical
system that shows singlet exciton fission, the obtained data suggested the existence of couplings
between the excited-state vibrational modes, which cannot be explained by a simple harmonic
oscillator model. The present project succeeded in establishing a technological basis for obtaining
new knowledge on electronic excited states that cannot be obtained by conventional methods.
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