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,Attosecond electron dynamics
in nanoparticles in strong laser fields “

Collective electron motion can unfold on attosecond time scales in nanoplasmonic
systems, as defined by the inverse spectral bandwidth of the plasmonic resonant
region [1]. Similarly, in dielectrics or semiconductors, the laser-driven collective
motion of electrons can occur on this characteristic time scale [2]. The realization
of electronics operating at Petahertz frequencies may be feasible by applying
waveform controlled laser fields to nanoscale systems, where the nanolocalized
near-fields enable for ultimate temporal and spatial control of the relevant
electron transport processes. We have recently demonstrated the emission and
directional control of highly energetic electrons from isolated nanoparticles in
few-cycle laser fields [3]. Comparison of the experimental results to quasi-classical
simulations reveals that the electron acceleration mechanism is based on
rescattering in the enhanced near-field of the nanoparticles. Experiments, where
such enhanced near-fields in plasmonic waveguides were utilized to generate
high-order harmonics from a Ti:sapphire oscillator, comprising the most compact
extreme ultraviolet light source [4], will be highlighted. Our aim is to measure the
collective electron motion in nanostructures in strong laser fields in real-time.
Theoretical [1,5] and experimental progress in this direction will be presented.
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