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Short description of possible research topics for a PhD:
Femtosecond laser pulses allow examining matter under extreme conditions. We are
particularly interested in the collective electron dynamics driven in plasmas by the light-field
oscillations of pulses whose duration approaches a single optical cycle ( 3 fs). These
dynamics become spectacular when the laser field reaches intensities beyond 1018 W/cm2: the
oscillating electrons are then accelerated to relativistic velocities, c, in a fraction of the
optical cycle. This relativistic regime of laser-plasma interaction is of great academic and
technological interest and motivates the development of ever more powerful (petawatt) lasers.
We focus on the development of smaller lasers with post-compression technology that allow
accessing this regime with near-single-cycle pulses at high (kHz) repetition rate. These
cutting-edge lasers then drive laser-plasma-interaction experiments on solid surfaces, in
particular in the relativistic regime where the plasma becomes a secondary source of
(attosecond) high-harmonic emission as well as ultrashort bunches of accelerated electrons
and ions. Students can work on the laser technology development, the secondary-source
development, as well as fundamental aspects of laser-driven plasma dynamics, both in the
experiment and in simulations.
Required background of the student:
The candidate should have a solid background in physics, most importantly in optics.
Previous practical experience in an ultra-fast optics laboratory would be greatly appreciated.
A strong bias towards patient and precise practical lab-work with the joy of playing with
technology would be ideal.
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