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Candidature pour un début de contrat le 1er octobre 2021
Le dossier doit être envoyé à edstepup_pu@univ-paris-diderot.fr. 
SPÉCIALITÉ      x Terre et Environnement        ( Physique de l'Univers

TITRE et NUMERO du SUJET : Interaction between fast and slow earthquakes along the Chilean subduction zone
Nom de l’étudiant : OJEDA VARGAS, Javier Alejandro, javier.ojeda.v@uchile.cl
Directeur (trice) : NOCQUET, Jean-Mathieu, fonction DR IRD, nocquet@ipgp.fr
Co-directeur (trice) / Co-encadrant(e) :  RUIZ, Sergio, PR, sruiz@uchile.cl
Laboratoire et Equipe d’accueil : IPGP, Equipe Tectonique et Mécanique de la lithosphère - Departamento de Geofísica - FCFM - Universidad de Chile (co-tutelle)
Financement (ou demi-financement) possible hors contrat doctoral :
Funding for the PhD is provided by Agencia Nacional de Investigación y Desarrollo (ANID), through the scholarship ANID-PFCHA/Doctorado Nacional/2020-21200903 (EUR 10.500/yr). Travel expenses will come from the funding of the co-tutelle benefit provided by ANID, which awards a round trip flight ticket, a salary of EUR 1370/month, among other benefits.
Plus de renseignement sur : https://ed560.ed.univ-paris-diderot.fr/offres-de-these/
Développement du sujet et organisation du travail : (1 à 2 pages)

The PhD project aims at understanding the relationship between transient aseismic slip, micro-seismicity and large earthquakes. The PhD project is part of an ongoing collaboration between IPGP-UP, ENS, Geoazur in France and DGF-Universidad de Chile and builds on two funded projects: Slow and Fast Earthquakes in Chile (Fondecyt 1200779, PI Sergio Ruiz) and Synchronous Slow Slip & Seismic Swarms (grant ANR-19-CE31-0003-01, PI J.-M. Nocquet), as well as the PhD grant “Interaction between fast and slow earthquakes along the Chilean subduction zone” obtained by Javier Ojeda (ANID-PFCHA/Doctorado Nacional/2020-21200903). The PhD will be part of a co-tutelle between UP and Universidad de Chile.
The proposed PhD project will focus on the Illapel-Coquimbo segment of the South America subduction zone in Chile where a Mw 8.3 rupture a 180 km x 100 km area of the megathrust in 2015. Previous studies have shown that recurrent seismic swarms occurred both at the megathrust and deeper inside the subducting slab, making this area specifically interesting to study how slab deformation, fluid migration and large earthquakes can interact through space and time.
The objective of the PhD project is to precisely observe how seismic swarms develop and the different earthquakes interact among them, to detect whether or not they are associated with aseismic slip with the ultimate goal to describe and understand the full behaviour of slip modes in this area.
For this purpose, this project will combine seismological and geodetic analysis of already existing data collected by the partners. The seismological analysis will be carried out during the PhD student periods in Chile, while geodetic analysis and modelling will be developed during the periods at IPGP.
In the details, the student first will analyse seismological data to detect and precisely locate the micro-seismicity using three-dimensional velocity models from a period starting before the 2015 Illapel earthquake until nowadays. The largest earthquakes M>6 occurred in the area will be analysed in detail to understand the complexities and better discriminate between inter and intraslab events.
The Chilean seismological network has been improved since 2012 in the area through continuous seismograms that allow the detection and identification of seismic signals. Then, a well-constrained relocation considering a three-dimensional heterogeneous media may show the diversity of seismicity occurring in the area such as persistent shallow seismic swarms over time, but also deep seismicity (and possibly repeater activity) occurring in the intraslab.
The goal is to obtain a time-dependent description of seismicity activity occurring within the slab, at the plate interface and possibly in the crust and evaluate their potential relationship. Depending on the results, a search for repeating earthquake activity will be performed to define time windows when transient aseismic slip could be examined in the geodetic data. This step is expected to be advanced enough when the PhD candidate will arrive in France.
Then available geodetic time series will be used to quantify slip at various time scales. Because geodetic time not only includes tectonic signals, the student will develop a novel filtering strategy based on Machine Learning techniques, to remove non-tectonic contributions in daily geodetic time series. The resulting filtered time series will be modeled as a function of slip evolution using kinematic inversions to quantify both year-long slips. A shorter time window defined from the seismicity analysis will be thoroughly studied.
Finally, the seismological and geodetic results will be combined to provide an accurate description of both aseismic slip and seismicity evolution in the area, possibly leading to an integrated view of the dynamic of the interface and surroundings. Potential Implications for seismic hazards assessment will be discussed. 
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