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Freedom to perform redef

Used to simplify the action!



EFT of Inflation

CP Slngle clock: &(t) Cheung et al., 07

Unitary Gauge: perturbations are eaten by the metric.

(t; g0, 0K, ®R ... ;R SRLORM , ...)

2
£:%[R+2H900—2(3H2+H)]+...

Focus on

© Quadratic and cubic operators — ((¢) (yy) (CCC) (Cyv) (CCv)  (vyy)

O Up to second order in derivatives.



Field redefinitions

Most generic transformation ...

Juw — C(E, N, K, .. Vguw + D(t, N, K, .. Ynuny, + E(8, N, K, . YKy + . ..

. generates operators with too many derivatives! A By o 1

0SEH = —

¢(t) = const.

To preserve the # of derivatives in the action:

Juv — (AL + BIN + 5 5N?) gy, + (o + 2 6N + fs N?)n,n,

(g0 ~ —1+25N)



An example

L] = Lenrolg] + cr PRON + cx ON 6K, 0 KH

Redefine g, — guv = (1 + 30N) gy + (L + 2 0N) nun,

hof hof
£lg) = Lenroldl + (n— 2+ %) ORow+ (a2 - %) ananionee

Use £ and f, to set to zero the couplings!

Observables do not depend on ckxand cr!

-



EFTI up to cubic order 1in perturbations and 2 derivatives

QO After 1integration by parts: 17 operators.
6 field redefinitions (f;) =~--f» 6 redundant couplings!

Minimal set: 11 operators!

O Predictions for (yy) and (vyvyvy) are the same as Einstein-Hilbert.

Creminelli, Gleyzes, Norena,Vernizzi, 14

Q All the couplings contributing to scalar-tensor-tensor action
beyond EH can be removed.

(Cyy) 1s not fixed!
Still affected by changes in the scalar sector.



Diff-1like field redefinitions

Assume the action dominated by operators with no derivatives

acti ng on the metric P(X) see e.g. Armendariz-Picon, Damour, Mukhanov, 99

Chen, Huang, Kachru, Shiu, 06

L=LEH+ Mf ON? + /\/léL OSN3 +“small corrections”

| ———]
k‘““~~~'-~~-~~--'----->»P(X) X=—%%¢W¢
I Additional transformations that mimic a time diff.:

> ~ 5Ser = 0
0w = V(u &) Eu = F(t, 0N, K) ny

We remain at Z2-derivative order!

O 6 transformations.

O Only three higher-derivative corrections.



Higher order in derivatives

Focus on tensor modes (assume‘?DZ)

O 3-derivative level

(yy) does not change.

Just 1 operator contributes to (YY7V): 6Kﬁu

C) 4-derivative level see also Cannone, Tasinato,VVands, |5

Only 1 operator affects <77>:C”Rﬁu
\\wb Due to the coupling with ¢!

~$ Corresponding ((yy) can be sizable!



