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Flavio Riccardi, Probing de Sitter from the horizon

lundi 23 juin 2025 15:00 (30 minutes)

In a QFT on de Sitter background, one can study correlators between fields pushed to the future and
past horizons of a comoving observer. This is a neat probe of the physics in the observer’s causal
diamond (known as the static patch). This setup highlights how the analytic structure of de Sitter
correlators encodes a generalized quasinormal spectrum, even in interacting theories, using the
analyticity properties of the spectral density that appears in the Kéllén-Lehmann expansion of dS
correlators. I will also show how the low-frequency behaviour is captured by a finite-temperature
EFT with boundary couplings, leading to unitarity constraints on the EFT parameters. Understand-
ing these analytic properties offers new tools for going beyond conventional perturbation theory

in the study of inflationary correlators.
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The absence of general non-perturbative methods in quantum field theory on curved spacetimes
has highlighted the importance of numerical studies in classical regimes. This work presents an
overview of our recent advances in solving the equations of general relativity (GR) for inhomoge-
neous inflation, driven by vacuum quantum fluctuations.

A key contribution of this work is the transition from a cosmological framework—such as knowl-
edge of curvature perturbations on comoving hypersurfaces—to a numerical relativity (NR) frame-
work. This transition introduces a consistent method for incorporating perturbative initial condi-
tions that satisfy GR constraints. Moreover, it naturally defines a coarse-graining procedure for
an inflating spacetime, enabling the construction of a stochastic model for inflation in full GR. We
explain the subtlety between an initial input of perturbations and stochastic sources, which relates
to the concept of quantum diffusion.

Finally, our latest results are presented and include non-perturbative phenomena arising from per-
turbative sources, highlighting the potential of NR to probe these regimes.
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Both single- and multi-field models of inflation might lead to enhanced scalar fluctuations on scales
much smaller than those seeding the large-scale structure formation. In these scenarios, it is pos-
sible that the spike of power at high wavenumber might induce large corrections to the scalar
power spectrum, e.g. in the form of loop corrections, potentially endangering the perturbativity
of the underlying models. In this talk we discuss recent developments in the calculation of the
1-loop correction to a large-scale adiabatic mode. We demonstrate that non-volume-suppressed
corrections only contribute at the boundaries of the momentum integral. To achieve this we em-
ploy expansion methods, such as the 0 N formalism, as well as more general expansions that do
not rely on assumption of validity of the separate universe picture.
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Thomas Colas, The Open Effective Field Theory of
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mercredi 2 juillet 2025 10:30 (30 minutes)

Friction and noise naturally emerge when light and gravitational waves propagate through un-
known environments. In this talk, I will present recent developments in a systematic effective
field theory framework that captures dissipation and noise in a controlled, model-independent
way. Building on fundamental principles such as symmetries, locality, and unitarity, I will show
how these constraints shape the possible forms of dissipative dynamics. I will then explore the phe-
nomenological implications for the tensor sector in the early universe and for scalar perturbations
in the late universe, highlighting potential observational signatures.
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”Le big-bang, un siecle de cosmologie”, Public talk in
French, Jean-Philippe Uzan,
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Le modele du Big-bang, cette théorie qui se fixe pour objectif de

décrire 'Univers et son histoire, est un extraordinaire échafaudage qui a
bouleversé notre représentation du cosmos, de l'espace et du temps. Selon
les mots de Georges Lemaitre, « une cosmogonie vraiment complete devrait
expliquer les atomes comme les soleils ». Trouvant ses racines dans la
relativité générale d’Einstein, la cosmologie a peu a peu incorporé toute
la physique du XXe siécle - physique atomique, nucléaire et quantique - et
les idées spéculatives du XXe siécle afin de comprendre la diversité et la
structuration de la matiére. Elle se positionne ainsi comme un terrain de
jeu permettant de tester les nouvelles théories de la physique. Cette
conférence exposera la structure du modele du big-bang en détaillant ses
hypotheses et les observations qui les sous-tendent. Il discutera pour

finir ses problémes ouverts et ses évolutions possibles.
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