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Abstract: Polarization dynamics in ferroelectric materials is intimately associated with their functional properties and has long been studied using dielectric, infrared/Raman, and inelastic neutron scattering spectroscopies. These conventional methods address the equilibrium state dynamics and have limitations in terms of probing sensitivity, temporal/spatial resolution and mode selectivity. With the development of ultrafast laser technology, ultrafast spectroscopies based on the pump-probe method have been incorporated into ferroelectric studies leading to novel and significant insights about the nonequilibrium state dynamics. In this lecture, I will give a brief introduction about the ultrafast techniques and instruments, and then discuss our recent results in the terahertz dynamics of polar topological structures as well as second harmonic generation imaging of ferroelectric materials.
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