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- What if gravity was massive during inflation?

» Gravity on cosmological scales?
(inflation, dark energy...)

 Perhaps tensor structure modified in early universe!
Observational consequences?

» If so, tensor modes could be responsible for scale
dependent features in the CMB.

» Possible observable etfects of tensor modes, not only
in B-modes?
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Power spectrum:
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Power spectrum:

(vy) ~ 1({CC) ~ €(CC)

Slow roll suppressed!
Scalar contribution Tensor contribution
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(Inflation plus preferred spatial frame)



* Inflation driven by ¢(t) —> Preferred time slicing

* 3 space-like scalar fields —> Preferred spatial frame
o i=1,2,3

* Homogeneous & Isotropic expanding background
—> " Fields configuration H & I in the background.

* Perturbations do not preserve the symmetries of the
background ' = 2’ + «’ n=E=0

hjj = a’e’S exp (vij + 0i0;E) ¢ = o(t) + dp(t, ")
6p(t,z') =0 d¢-cnt hypersurface
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* On top of inflation there is a non-trivial spatial frame.

* Symmetries: cpi — /\J’cp’ : goi o )\goi
: . . . _ .. ZU 7k 7ki
* Ingredients: 7Y =0"¢'0,¢!, 027=— —3——;
 The action: Vi7"  Mass
4 2 v )2 _m
/d /=g M R — —a 60u0 — V() — M2 2952

| | +@5Z@'j Ot M¢-av¢jay¢/z+...]
sz — b 9
Shift vector N; = 0,0, vi; N'N? ST
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e Scalar modes (untouched)
5(2) = Mg / d*xae (Cz — 3_23,'(8,()

e Tensor modes (massive)

M? - k2
SP) ~ 2 / dtd>xa> | i7" — (— + mﬁ) i Y’

8 a?
2H2 ([ k \2me/3H 2m?
P p— —_— ~ | g
7 7r2M3 (aH) ne =~ —2€ 3Hi2
Note: Tensor power spectrum could be blue!
or have a resonant amplification of GW! Lin & Sasaki: 1504.01373
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e Interaction term:

Hint — _I—int D )\sstMgHze/a5fy,-jN"Nf “‘”"‘““"‘"‘&’ Vijﬁigﬁjc

¢ a%eC

* After solving constraints N; =9;8, = i

* 3-point function: in-in formalism Maldacena: astro-ph/0210603

(0]7¢¢|0Y ~ (0] [YCC, Hing] [0) ~ Agst (y7) (CC) (CCC) ~ €e(C¢)?

* Arough estimation tellsus  (7¢¢) Aeos

(CCE)
B Ager ~ 100

local

(vy) ~ r{CC) ~ €(¢C)
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(From inflation to CMB.
Numerical results)
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Tensor modes decay as 1/a(t) scale-dependent!
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O summary

 There are several motivations to explore beyond GR+
single field (scale dependent non-gaussianity, tensor
structure,...)

* Presence of preferred spatial frame leads to massive
tensor modes and a sizeable SST.

* Sizeable SST = scale dependent non-gaussianity.

* Any other effect from the presence of preferred
spatial frame?
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