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Motivations



Motivations

General objectives

To identify and characterize observable signatures of inflationary models

(e.g. a gravitational wave background, non-gaussianities)

To assess the robustness of the theoretical predictions

1.

2.



Main focus

(and recent achievements)

Our latest contributions:
• Detecting Primordial B-Modes after Planck, arXiv:1502.01983 [astro-ph.CO]. 
• Implications of the scalar tilt for the tensor-to-scalar ratio (with S. Dubovsky and G. Villadoro), arXiv:1412.0678 [astro-ph.CO]. 
•      inflation at its Endpoint, PRD90, 083513 (2014).  
•      or not        : Testing the Simplest Inflationary Potential, PRL112, 241303 (2014). 

Observational signatures of inflationary models

(mainly with P. Creminelli, M. Simonović, G. Trevisan, and M. Zaldarriaga)
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How well will future experiments be able to constraint the amplitude

of a primordial gravitational wave background?

1.



Main focus

(and recent achievements)

Our latest contributions:
• Detecting Primordial B-Modes after Planck, arXiv:1502.01983 [astro-ph.CO]. 
• Implications of the scalar tilt for the tensor-to-scalar ratio (with S. Dubovsky and G. Villadoro), arXiv:1412.0678 [astro-ph.CO]. 
•      inflation at its Endpoint, PRD90, 083513 (2014).  
•      or not        : Testing the Simplest Inflationary Potential, PRL112, 241303 (2014). 

Observational signatures of inflationary models

(mainly with P. Creminelli, M. Simonović, G. Trevisan, and M. Zaldarriaga)
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How well will future experiments be able to constraint the amplitude

of a primordial gravitational wave background?

1.

Our recent contributions:
• Hartree approximation in curved spacetimes revisited: The effective potential in de Sitter spacetime,  PRD89, 024006 (2014). 
• Idem. II. The semiclassical Einstein equations and de Sitter self-consistent solutions, PRD89, 084013 (2014). 

Relevant for inflationary models
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Motivations



Motivations

General objectives

To characterize the observable predictions for dark energy models

and modified theories of gravity

1.

2.



Main focus

Our contributions so far:
• Extreme parameter sensitivity in quasidilaton massive gravity, (with G. Starkman) PRD92, 084033 (2015). 
• Nonlinear effects of dark energy clustering beyond the acoustic scales, (with E. Sefusatti) JCAP 1407, 013 (2014).

Work in progress

Structure formation in non-standard models: Clustering Dark Energy

and Modified theories of gravity (mainly with S. Anselmi)

Violations of the equivalence principle

(mainly with P. Creminelli and L. Trombetta)

1.



Contributions:
• The consistency condition for the 3pt function in dissipative single-clock inflation (with Porto and Zaldarriaga), JCAP1209,004 (2012). 
• Dissipative effects in the EFT of Inflation, (with Porto, Senatore, and Zaldarriaga), JHEP1201,075(2012).

Contributions:
•  Lifshitz scalar fields: one loop renormalization in curved backgrounds (with Mazzitelli, and Trombetta), PRD85, 024051(2012).  
• Counterterms in semiclassical Horava-Lifshitz gravity, (with Giribet and Mazzitelli), JHEP1009,009(2010). 
• On the renormalization procedure for quantum fields with modified dispersion relation in curved spaces (with Mazzitelli), 

IJMPA24,1565(2009).  
• Renormalization in theories with modified dispersion relations: Weak gravitational fields (with Mazzitelli),PLB672, 294 (2009). 
• New counterterms induced by trans-Planckian physics in semiclassical gravity (with Mazzitelli),PRD78, 044001 (2008). 
• Backreaction in trans-Planckian cosmology: Renormalization, trace anomaly and self-consistent solutions, (with Mazzitelli), PRD76, 

024013(2007). 
•  Adiabatic renormalization in theories with modied dispersion relations (with Mazzitelli and Simeone), JPA40, 6895 (2007). 
•  Renormalized stress tensor for trans-Planckian cosmology, (with Mazzitelli and Simeone), PRD72,124013(2005).

Contribution:
• Decoherence during inflation: The Generation of classical inhomogeneities, (with Lombardo), PRD 2, 063506 (2005).




