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Simplest picture: Single-Peld slow-roll inf3ation
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The observables
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Single Peld Slow-Roll inf3ation

¥ Single-peld SR inf3ation Is favoured:

Observables Prediction Exp. Value
2
Fluctuations |, 2 — _ Hi e
Amplitude | 8'2M 2" 2.2V 10 OK
Tensor—t_o-scala r = 16| | |r< 011 (95% CL |
ratio -
Tilt ng=1+21!,1 6" |ns=0.9655+ 0.006: OK
Non-Gaussianit!! Gaussian. P(!, " )]| Compatible with O. OK
Isocurvature No SJ few % OK

¥ Alternatives are less elegant™ and are in bad shape: too
much non-Gaussianity, isocurvature modes, etc.

felegant: (of a scientific theory or solution to a problem) pleasingly ingenious and simple: the
grand unified theory 1s compact and elegant in mathematical terms. The Oxford dictionary.



Minimally coupled Chaotic inf3ation:
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Motivation

¥ Itis usually assumed that a term of the form ! R" ? vanishes.

¥ Since the inf3aton is coupled to light degrees of freedom (during reheating),

I—reheating | )\¢2/ 4! + y¢¢7g¢ + )\xX2¢2 +

the RGE of | is nontrivial. One can make it vanish at some scale, but it will be nonzero at
some point because of its running: " 1

— (4#)2 [$ + 3 +4y-- + ]

I What about nonminimally scenarios?:
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Nonminimally coupled Chaotic inf3ation:

| I M7 | 1
S= d' Tg PR+ SR Sg# U

Performing a conformal (Weyl) transformation:

"y ?
E !
gy = ! (V)ou where L(r)y! 1+ M—gl
We recast the action in canonical form:
| M3 1
S — d4X 11 gE TpRE 11 égEI ! l.)'.Il! | 1 1 V[#(II )]
Where the potential is now:
U (! r, 1

1 2(1) 2



Results
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Results
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¥ Planck O15 TT measurement
(BKP=BICEP2/KECK + Planck).

¥ We perform a MCMC analysis
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Results

95% C.L. constraints:

Planck TT+WP BK+Planck TT+WP

N 60 50 60 50
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¥ A nonvanishing coupling is preferred in this context.

¥ A nonvanishing I Is also favoured.



Results

One-dimensional posterior probability distributions.
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Results

One-dimensional posterior probability distributions.
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Results

We compare the ! *-statistics for both models:

L 12=1°["=0]! 4" %0]

Considering a distribution with one degree of freedom ( ):

Planck TT+WP

BK-+Planck TT+WP

Ax? 6 10
p-value 0.014 0.0016
Statistical Significance Significant Very significant

The nonminimally coupled scenario Is favoured (with

respect to the minimal one) at 99% of conbdence level.




Results
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Future constraints

We can construct a combination of brst order slow-roll observables:

)
JH# 1+~ = #20"
4 4

This combination vanishes for! = 0 , in the context of the chaotic scenario.

Future observations from PIXIE, Euclid, COrE, and PRISM are targeting

Or — Ong! 1:10! 3

l

1,1 10 4

Combined with future accurate measurements of Ilg, this might rule-out this
model due to its nontrivial correlation with TI.



Future constraints
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Future constraints

¥Negative coupling gives signibcant

.#,"-#0

running (and higher r1).
¥The running Is a good
discriminator.

¥ Future constraints might falsify this
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r> 0.2




Future constraints

SPHEREX (Caltech)

| | (Spectrophotometer for the History of
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Conclusions

¥ The answer is YES!

| Currzent data have a preference for a nonminimally coupled
| ¢ scenario.

¥ With the introduction of a nonminimal coupling, the preferred value of I is
nonzero.

¥ Next round of observations might rule-out this scenario

I Better measurements of Ilg and I by, e.qg., PIXIE, Euclid, COrE, and
PRISM

| Better measurements of ! ¢ by, e.g., SPHEREX.

¥ More futuristic observations (like 21 cm Cosmology) will certainly answer this
guestion.



Thank you!



