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Ultrafast Vibrational Spectroscopy
in solids and molecular systems

FEMTOSCOPY is an ERC project aimed to develop novel approaches for
ultrafast vibrational spectroscopy. | will illustrate the main research lines
fostered by this initiative through a couple of selected examples:

1) Broadband Picosecond Acoustics: building on classical picosecond ultra-
sonic we developed a pump-probe technique to generate coherent phonons
in crystalline and amorphous solids and to detect them via photo-induced
changes in phase matched white light continuum pulses. We determine
acoustic properties (sound velocity and attenuation) in the 30-300 GHz range
- a region uncovered by traditional spectroscopies such as Brillouin and
Inelastic X-ray Scattering- in a single measurement and with unprecedented
sampling efficiency. | will present recent results showing anomalous disper-
sion effects in STO and amorphous SiO,,.

2) Femtosecond Stimulated Raman Scattering: combining a narrowband
picosecond pulse ad a femtosecond white light continuum we probe transi-
tion states and reaction intermediates in molecular systems, circumventing
time and energy resolution restrictions dictated by the Fourier limit. Femto-
second snapshots of molecular dynamics can be recorded measuring Stimu-
lated Raman spectra with an energy resolution which would pertain to pico-
second domain in the Heisenberg sense (a few cm™). | will show the sub
picosecond ligand dynamics of photolised Myoglobin captured with this tech-
nique.
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