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Ultrafast study of Mott-Hubbard materials

Understanding phase transitions among metallic, insulating and superconducting states in 
strongly correlated materials is one of the crucial questions in condensed matter physics. One 
of the experimental hurdles in the comprehension of these systems is the disentanglement of 
the various degrees of freedom (electronic, structural, spin) that are at the origin of their phase 
diagram and transitions. 
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	  Fig.	  1.	  Femtosecond	  laser	  for	  ultrafast	  studies	  	  	  	  	  	  	  	  Fig.	  2.	  Photoexcita8on	  of	  a	  Mo:	  oxide

The development of femtosecond laser sources (Fig. 1) makes it nowadays possible to study 
this problem by using time as the discriminating parameter among these different degrees of 
freedom. Pump-probe spectroscopies based on these light sources represent the method of 
choice to study the dynamical evolution of the electronic properties of matter on the typical 
time scale of lattice vibrations, i.e. the femtosecond. In this way it is possible to transiently 
decouple the electrons from the lattice, and to have experimental access to parameters that 
play a crucial role in the physics of strongly correlated materials, such as the electron-phonon 
coupling. For some of these materials, like for instance for Mott-Hubbard compounds (Fig. 2), 
one can also observe the temporal evolution of phase transitions, which can provide novel and 
important information on their nature. 

During this internship, strongly correlated materials will be studied with innovative  ultrafast 
spectroscopy setups developed on the Paris-Saclay campus. 
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