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There are two main subjects in this three-year project. Oneisto extend the previous
investigation of the ultrafast response of high Tc superconductors to study the ultrafast behaviors of
transition-metal oxides (including pervoskite oxides such as high-Tc superconductors, colossal
magnet resistive magnets and half-metal material, etc). On the other hand, the past experience on
pulsed laser deposition will be further developed and the possibility of growing thin films by using
ultrafast laser deposition will be executed.

For the case of time-resolved pump-probe experiments, a high frequency modul ated
pump-probe system will be installed to measure the ultrafast dynamics, such as electron-phonon
interaction, relaxation dynamics of carriers, superconducting gap (pseudogap), spin, charge, and
orbital ordering, of transition-metal oxides quantitatively. We also expect to observe the oscillation

of coherent phonon of these materials.

For the case of THz generation and applications, a high frequency modulated free-space
el ectro-optic sampling system will be built to measure the characteristics of THz radiation
generated from the strongly correlated electron materials and to study the nonequilibrium processes
of these materials. In addition, atunable THz source (from several GHz to tens of THz) will be
built to measure the high frequency response of transition-metal oxides and ferroelectric films (such
as SrTiO3 and BaySr«TiOg). These measuring results will be compared with those measured by the

traditional microwave technique in our group.

Asto the ultrafast pulsed laser deposition, a high energy, mode-locked laser will be used to
deposit thin films. The optimum deposition conditions and the effects of short pulses on growth
mechanism and the quality of thin filmswill be investigated. We shall estimate the possibility to
establish the ultrafast laser MBE technique.
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