Lectures on the Effective Field Theory of Inflation

Giovanni Cabass*

Max-Planck-Institut fiir Astrophysik, Karl-Schwarzschild-Str. 1, 85741 Garching, Germany

Contents
References
Notation and conventions

1 Introduction
1.1 Effective Field Theories . . . . . . . . . . . . . . . . .
1.2 EFTsin cosmology . . . . . . . . . . .

2 EFT of Inflation
2.1 Introduction and unitary gauge Lagrangian . . . . . ... ... ... ...
2.2 Stiickelberg trick and decoupling limit . . . . . ... ... ... ... ...

2.3 Some (quick) phenomenology . . . . . ... ... L oL
2.4 Redundant couplings in the EFTL . . . . . ... .. .. ... ... .....

3 Open questions and work in progress
3.1 EFT for broken spatial diffeomorphisms . . . . .. ... ... ... ....
3.2 Higgs mechanism, Goldstone theorem, and all that . . . .. ... .. ...

4 Appendices
4.1 Stiickelberg trick for K, . . ... ... ... .. 0000
4.2 EFT of broken spatial diff.s: “1 4+ 3” projector . . . . . . . ... ... ...
4.3 EFT of broken spatial diff.s: stationary spacetimes . . . . . .. ... ...

*giovanni.cabass@gmail.com

12
16
17

21
22
24


mailto:giovanni.cabass@gmail.com

References

These lectures are based mainly on the two EFTI papers:
e “The Effective Field Theory of Inflation” — JHEP 0803 (2008) 014, arXiv:0709.0293;

e “On the consistency relation of the 3-point function in single field inflation” — JCAP
0802 (2008) 021, arXiv:0709.0295.

Two useful papers for Section 2.3 are:

e “Non-Gaussian features of primordial fluctuations in single field inflationary mod-
els” — JHEP 0305 (2003) 013, arXiv:astro-ph/0210603 (referred as “Maldacena’s
paper” paper in the text: it is useful also in general for a review of the ADM
formalism and the computation of correlation functions in a quasi-de Sitter back-
ground);

e “Observational signatures and non-Gaussianities of general single field inflation” —
JCAP 0701 (2007) 002, arXiv:hep-th/0605045.

Section 2.4 is based on:

e “Simplifying the EFT of Inflation: generalized disformal transformations and re-
dundant couplings” — JCAP 1709 (2017) no.09, 043, arXiv:1706.03758.

Two very good references for the “3 + 17 formalism and the ADM formalism are:
e the book “General Relativity” by Robert M. Wald;

e “3+ 1 formalism and bases of numerical relativity” — arXiv:gr-qc/0703035. Notice
that this reference uses the conventions of the numerical relativity community on
the sign of the extrinsic curvature and other things.

Notation and conventions

e We use natural units in which A = ¢ = 1. By Mp we define the reduced Planck mass:

Mp =1/+/87Gx.
e Greek indices p,v, p,... run from 0 to 3. Latin indices ¢, j, k... run from 1 to 3.
e We use the mostly-plus signature: 7, = diag(—1,1,1,1).

e Given a scalar s, we define g"8,,59,s = (9,,5)* and §9;s0;s = (9s)>.



e V, denotes the covariant derivative, while (3)Vﬂ denotes the covariant derivative on
some spacelike hypersurface of codimension 1.

e the symmetrizing and antisymmetrizing brackets include the 1/n!, e.g.:

Tw + Ty
’T(#V)Z 8 2 M‘

e Given some field ¢, we denote by ¢ its vacuum expectation value (¢).
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