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The Farside Seismic Suite (FSS) mission will deploy in May 2025 on the far side of the Moon, in the Schrödinger basin, a Very Broad Band (VBB) sensor, provided by CNES and IPGP-UPC, as well as a 3 short period axes, provided by Kinemetrics, USA. The nominal lifetime is 3 months, but it is reasonable to think that this mission will continue to work after these first 3 months. This will be the first mission since the Apollo program to reconnect with Lunar seismology and the first mission to seismically explore the far side of the Moon.

The objective of this thesis, ideally phased with the mission (with the arrival of the first data at the end of the second year and their exploitation during the 3rd year of the thesis) is to study the deep seismicity of the Moon, in particular that which will be discovered on the far side, and to deduce models of the internal structure of the deep mantle.


The analysis of data from the Apollo missions (Lognonné et al., 2003, Lognonné & Johnson, 2015, Garcia et al., 2019) made it possible to build the first models of the internal structure of the Moon. There is, however, no consensus on the size of the core or the deep structure of the mantle. Some studies suggest that the base of the lunar mantle exhibits partial melting (Weber et al., 2011), which is however not confirmed by other studies (Garcia et al., 2011) and raises questions about the mechanisms at the origin of deep earthquakes of the Moon (Kawamura et al., 2017). The deep thermal and mineralogical structure of the Moon, however, has major implications for the formation and thermal evolution of the Moon, and therefore also for the dynamics and geometry of the catastrophic impact that formed the Moon.


The objective of this thesis will initially aim, from the FSS data, to locate the deep earthquakes which will be detected by FSS, by associating them for those coming from the. visible face, to the foci already located by Apollo, and by identifying the events likely to be associated with new foci of deep seismicity on the far side. For this, the arrival times of the P, S waves measured on the VBBZ data, the azimuth of the latter, measured on the SP sensors and the phase of the tide will be used. Following the example of what was done for deep earthquakes, the data coming from the same focus will be progressively stacked to improve the quality of the signals recorded and their bandwidth.


This will then make it possible to search for secondary phases, in particular those associated with the mantle core interface and other deep interfaces (for example solid mantle/molten mantle interface, seed/nucleus interface), and to analyze the attenuation of the seismic waves coming from all these deep foci, and to search in this attenuation for the signature of partial melting.


The inversion of these secondary seismic data (time of arrival of the phases, attenuation factor), will finally be carried out thanks to a geodynamic approach, making it possible to constrain the mineralogy, the temperature and the rate of melting of the deep mantle and can be, depending on the quality of the data, the same for the kernel. This will make it possible to explore and test the models of thermal evolution of the Moon, with an approach similar to that developed for the analysis of InSight data (Drilleau et al., 2022) and to constrain its formation.
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