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Introduction

The pseudogap pheonomenon in cuprate High-Tc superconductors is
among the most elusive, though ubiquitous aspects of the physics of
strongly correlated materials. The comprehension of the nature of this
in order to understand the microscopic
mechanism determining the phase diagram of cuprates.

phase is fundamental

Here we tackle this

obtained by combining optical

The emergence of long range ordered phases in the pseudogap phase of
cuprates is a consequence of this correlated ground state, though the
actual connection among the pseudogap with its associated Mottness

and the broken symmetries remains to be understood.

problem by exploiting out-of-equilibrium
spectroscopies, that allowed us to draw an advanced phase diagram for
these materials. In particular, we revealed that the pseudogap phase is a
state of matter where strong electronic correlations (that we «call
Mottness) affecting the antinodal excitations are at play. This result was
and photoemission time-resolved
spectroscopies with the solution of the 2D Hubbard model by CDMFT.

Non-Equilibrium Spectroscopies: Experimental Approach

Out-of-Equilibrium spectroscopies with temporal resolution of ~100 fs allow to disentangle the intertwined degrees of freedom in strongly
correlated materials thanks to their different spectral features and dynamics in the non-equilibrium signal.

Time Resolved Optical Spectroscopy (TROS)

Probes the dielectric function in a wide energy range, through reflectivity or transmittivity measurements
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Time and Angle Resolved Photoelectron

Spectroscopy (TR-ARPES)

Directly probes electronic band structure
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Data at Equilibrium

Equilibrium data constitute the playground to understand the variations of specific quantities revealed by non-equilibrium spectroscopies.
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Drawing the Phase Diagram
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determined as in standard mean-field theory. Doing so we fully account for the short-range quantum correlations
inside the cluster. The anisotropy of the Fermi surface is correctly accounted for for both UD and OD doping levels.



mailto:federico.cilento@elettra.eu
mailto:claudio.giannetti@unicatt.it

