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In this research, our objective is to reveal the electron-phonon coupling
dynamics and coherently control the high-frequency vibrations in monolayers via surface-enhanced Raman
scattering processes. To achieve this objective, we have constructed a pulse-shaping technique with a sub
10-fs laser system, a programmable spatial light modulator, negative chirp mirrors and a pair of wedges.
Using this technique, we could successfully demonstrate the coherent control of the high-frequency
phonons over 10 THz in standard reference materials: GaAs and ferroelectric LiNb0O3. Using the sub 10-fs
coherent phonon spectroscopy coupled with the electric-field enhancement due to gold (Au) or silver (A?)
nanostructures, we sensitively measured high-frequency coherent vibrations in benzenethiol self-assembled
monolayer adsorbed on Au film and cyclopentadithiophene adsorbed on Ag nano-particles.
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