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1. Research activity (max 1.000 words)
My research consists in the laboratory fluid pressure variations in different types of rocks, and by means of a hydro-mechanical analysis associated with seismic wave velocity recording, characterize the physical mechanisms at the origin of fault reactivation to predict the future state of the fault using machine learning (ML) techniques.
My research involves the integration of rock deformation experiments, during which the dynamic permeability and the seismic waves velocity will be measured. This approach will allow the development of a conceptual model of fluid distribution and, by using ML algorithms based on P and S wave velocities, will lead to the generation of a physical model for predicting the future state of the fault. Innovative experiments will be carried out using the biaxial apparatus BRAVA2 in Sapienza. 
The following experiments will be carried out :
1. Friction experiments: characterization of RSF parameters in the presence of fluid pressure, with the measurement of acoustic waves to unveil the micromechanical and hydrological processes at the origin of the frictional response.
2. Fluid pressure oscillations: in Double Direct Shear configuration (DDS) and under critical stability (i.e., k/kc~1), fluid pressure oscillations will be performed, exploring a wide range of frequencies and amplitudes. This will reveal the effects that cyclic variations in fluid pressure have on the stability and slip mode of a simulated fault;
3. Creep experiments with fluid pressurization to investigate the reactivation mode of a fault: in the DDS configuration, a specific percentage of shear stress is set relative to the steady state shear stress, after which fluid pressure increments are made to reactivate the fault. Constant and stepwise pressurization rates will be explored to study the fault slip evolution with increasing fluid pressure.
The fluid experiments (points 2 and 3) will be integrated with measurements of dynamic permeability and seismic wave velocity using piezoelectric transducers. This integration will allow to understand the hydro-mechanical coupling that necessary to unveil the physical mechanisms acting within the fault zone during deformation.
In addition, the measurement of permeability both perpendicular and parallel to slip will allow a three-dimensional characterization of fluid distribution to characterize the potential of a fault to act as a permeability barrier or conduit for fluid flow.
The seismic measurements obtained during the experiments will be fundamental both for the possibility of up scaling the physical processes observed in the laboratory with those observed in the field at the km scale, and for the creation of ML algorithms. They will be used for:
· Generation of a P- and S-wave picking algorithm;
· Creation of an algorithm based on generating a prediction of the future state of the fault in order to characterize the pre-rupture condition induced by fluid pressure.
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