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Ultrafast spectroscopy  in bio-molecules and optical nanostructures: 
harnessing light and manipulating matter

Ultrafast spectroscopy techniques use sequences of ultrashort light pulses to 
study photoinduced dynamical processes in atoms, molecules, nanostructures, 
and solids.1 The manipulation of light-matter interactions at molecular and 
nano-scale has unlocked unprecedented opportunities in several fields, ranging 
from the control of photophysical material functionalities to high-speed signal 
processing. In this talk ultrafast spectroscopy will be exploited in different 
scenarios. First the photoinduced dynamics of bio-molecules and 
photosynthetic complexes will be discussed in the context of bioinspired light 
harvesting.2-3 Then, an optically active nanostructure will be demonstrated for 
the control of the polarization state of light.4 Finally, a new paradigm for 
controlling physico-chemical processes will be proposed to tailor molecular 
dynamics on demand.4
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