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Brief description of the Department 
and Research Group (including 
URL if applicable): 

At the department of Physics we have a wide activity of 
experimental research in solid state physics and in laser 
physics. Our research group is called UPhOS (Ultrafast 
Photoemission and Optical Spectroscopy) and our activity is 
focused on the investigation of ultrafast electronic dynamics of 
solids through the pump and probe technique. 
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Brief project description: 
(max 1 page) 

One of the most challenging frontiers in modern solid state 
physics is the investigation of non-equilibrium (NE) electronic 
structures. The “out-of-equilibrium” condition provides the key 
to unravel interactions among fundamental quasiparticles – 
electrons, phonons, magnons, plasmons, polarons, excitons, 
and so on – which determines the main properties of any solid. 
Such NE regime can be achieved via different methods, but 
optical excitations with ultrashort (femtosecond) laser pulses 
grant exceptional time resolution, comparable with the typical 
electron-electron scattering time. 
The present project focuses on Time- and Angle-Resolved 
PhotoEmission Spectroscopy (TARPES) of challenging 
electronic systems such as topological insulators (TIs, 
topology in solids has been awarded the 2016 Nobel prize in 
Physics) and charge density wave compounds (prototypal of 
superconductivity). The experimental set-up is based on the 
pump-probe scheme and employs laser pulses of a few tens of 
femtoseconds: an intense pulse - the pump - in the 
infrared/visible spectral range brings the solid in the NE state 
and after a controlled delay a second ultraviolet laser pulse - 
the probe – photoemits electrons. By measuring photoemission 
spectra at subsequent pump-probe delays, the evolution of the 
electronic structure is acquired. 
TARPES is an extremely powerful technique since it provides 
“snapshots” (in the reciprocal space) of the electronic states at 
any desired delay after the optical perturbation. It is also a 
challenging technique because it requires expertise in the fields 
of electron spectroscopy, ultrahigh vacuum technology and of 
ultrafast laser sources. The candidate is therefore required to 
have previous knowledge in all mentioned fields. 
 
The successful candidate will join our research group and 
develop own research ideas about new systems to be measured. 
Within the financial possibilities the successful candidate will 
contribute to the improvement of the existing instrumentation 
facilities. 

 


