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Abstract:

Exploring life on other planets and Earth's cold environments or
studying extinct life on Earth often highlights the limitations of
incomplete and low-resolution records across space and time.
Modeling offers a promising solution to address these gaps, bridging
different scales of processes, revealing critical transitions, enhancing
our understanding of mass extinctions, and aiding in the
identification of potential biosignatures.

In this talk, | will demonstrate how statistical physics can address
these challenges. For instance, | will discuss using the Ising model
to detect critical phenomena in phytoplankton dynamics in cold
environments, employing nonlinear dynamics to understand how
microbial biomes can delay climate catastrophe, and leveraging
stochastic models to extend the Gaia paradigm.
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