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Abstract

In this seminar | will describe a new femtosecond holographic technique developed in our group in CNR-IFN and
Politecnico di Milano, which allows us to overcome a longstanding issue of ultrafast microscopes that limited
experimental implementation to single pixel approaches. | will show how off-axis holography can be employed with
femtosecond pulses to obtain shot-noise limited widefield transient microscopy. | will present results on the
femtosecond transient scattering of dozens of individual gold nanoparticles scattered in a microscope slide covering
sample areas of 100x100um2.[1] Further, | will demonstrate how the holographic nature of the technique can be used
to turn it into an effective three-dimensional imaging tool when coupled with digital holography tools, which we have
used to shoot videos of Brownian motion of dozens of gold nanoparticles in aqueous solution and reconstructing their
3D trajectories. [2] Finally, I will discuss how to convert this approach to study the photophysics and exciton or charge
transport properties in solid state samples whilst vastly boosting the sensitivity when compared with standard ultrafast
microscopy techniques.
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