Master 2: International Centre for Fundamental Physics
INTERNSHIP PROPOSAL

Laboratory name: Laboratoire de Physique de Solides
CNRS identification code: LPS – UMR 8502
Internship director’s surname: Marsi
e-mail: marino.marsi@universite-paris-saclay.fr
Web page: www.lps.u-psud.fr
Internship location: Orsay

Phone number: 0169155395

Thesis possibility after internship:
YES
Funding YES
If YES, which type of funding: Ministry fellowship
Ultrafast dynamics of Dirac and Weyl electronic systems
The unique transport properties of Dirac and Weyl materials offer unprecedented
opportunities for out-of-equilibrium studies using femtosecond light pulses. The interest of
these studies is twofold: from the fundamental point of view, the use of ultrafast light makes it
possible to create transient states of matter where the topological properties are different from
equilibrium, disclosing the possibility of studying topological phase transitions ; on the other
hand, it represents a promising and exciting approach in the perspective of exploiting the
functional properties of these systems, like the photoconductive control of topological surface
states.
This internship will be focused on photoinduced topological phase transitions using timeresolved ARPES. This technique is well adapted to the study of out-of-equilibrium
topological materials and in particular of their surface Dirac or Weyl states [1-2], and it will
be applied to prototype systems that can give access to the basic physical mechanisms
underlying these transitions. A specific target for this internship will be the original interplay
between Dirac physics and electron correlation effects [3], resulting in surprising tunability
effects that can be exploited in ultrafast pump-probe experiments. These results will be also
compared to other prototype two-dimensional topological systems [4] where correlation
effects are not relevant.
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