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Titanium (Ti) is a material for which theoretically calculated values of electron-phonon
coupling constant are extremely high [1]. This makes Ti a favourable transducer for the
conversion of absorbed ultrafast laser energy into high frequency mechanical waves. In
this article, we present initial experimental results from thin Ti films on Silicon (Si)
substrates, which support the previous theoretical calculations, and show interesting
features both at the very early times of the interaction and, at later times, in which
mechanical waves are created and propagate into the Ti film and the Si substrate.
Preliminary theoretical modelling supports the extremely fast transfer of the electron
energy to the lattice (of the order of 0.5ps) and addresses issues such as the role of the
non-thermal electrons on the very early times of the interaction, as well as other dynamic
features at later times such as rapid phase changes.
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Figure 1: Left: Experimentally measured femtosecond transient reflectivity of a 180 nm
Ti-film on Si (100) substrate at melting conditions. Right: Theoretical predictions for the
temperature distribution inside the Ti film, at time 1.05 ps after the excitation. A melted
depth of about 10 nm is illustrated.
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