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The concordance model - ΛCDM: a set of assumptions confirmed by 
observational data
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Planck 2018



Slow-roll
Daniel Baumann (2012)

4



A lot of models

Best performance:

Starobinsky 
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Theoretical  Motivation
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Extended Starobinsky

 Antoniadis , I. (2007) 7
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Extended Starobinsky
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Reheating constraints
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Phys.Lett.B 815 (2021) 136156



α < 28
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 JCAP 06 (2022) 06, 001
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The β-exponential potential

Minimally coupled Non-minimally coupled
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Phys.Dark Univ. 42 (2023) 101356

First order formalism 
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Phys.Dark Univ. 42 (2023) 101356

First order formalism 
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First order formalism 
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Without matter and metric fluctuations 

f=2
g=-150

1910.13448
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Second order perturbative equations

f>>M_Pl

Full regime
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Final remarks

● There is still space to play with inflationary models:
○ Advantage >> Theoretically motivated models - foundation of an extended theory of gravity;

● We investigated different braneworld scenarios: extended Starobinsky + 
ArcTan potentials;

● We have constrained for the first time the parameters associated with the 
alpha attractor Higgs-like potential;

● We can recover the observational viability of models by coupling the scalar 
field to the gravity sector;

● Implementation of the first order formalism to study the inflationary phase;
● Work in progress with interesting perspectives:

○ Backreaction in U(1) axion inflation




