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e Preamble

Inflation

e An early stage of accelerated expansion
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In inflation we are interested in predicting correlation functions:

Inflation and primordial fluctuations

ds? = —dt? + a?(t)e** () dx> ( = —55¢
0

To compute them we use the in-in formalism:

Hi(t) = O(¢7) + O(¢p) + -+

ki ko kj3 Kk

Interactions
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e Inflation and primordial fluctuations 2

Power spectrum

Bi-spectrum
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e% Non-Gaussianity
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Quasi-single field:

<Ck1 CkQ Ck3> —

Non-Gaussianity 5

. Chen & Wang (2012)
Enhances local non Gaussianity ' ’ see also Assassi et al. (2013)

Cosmological colliders:
ki, ko ks

<Ck1 CkZCk3> L GLELAEEREEEY EREERE 9----

Bispectrum with oscillatory

patterns set by the mass of Maldacena & Arkani-Hamed (201 6)

*" Lee, Baumann & Pimentel (2016)




eX» Tomographic non-Gaussianity 6

: 2 € 1 . 1 1
L=c(C—av) = (VO + 597 = (V) = Sy’
+ ngS + ...

What about a more general situation:

: 2 € 1 . 1 1
L=c({—av) = —5(VO) + 597 = (Vo) - Sy’
+ AV () + -+

X. Chen, GAP, B. Scheihing, S. Sypsas (2018)



Tomographic non-Gaussianit
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Tomographic non-Gaussianit




Tomographic non-Gaussianit




e n-point correlation functions 8

\ Y 1
\‘ ’ . “
] -
C . [/ _“‘ ‘\ ‘\
M gb .-
- \“
I" N “
., 1 ¢ ~ C s
P ’ ~
JOAA B NP m ¢
IRe ¢ 1 . S
’ | ) 3
' 1 .
'} I *
' | 1N
’ ] s
1 $
] - ‘.
'
]

Recall Spyros Sypsas’ talk



e n-point correlation functions 8
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e n-point correlation functions 8
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Recall Spyros éypsas’ talk



e n-point correlation functions 8
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e n-point correlation functions

One finds:

+ kR

(G (0)-++ Gy () = (2 B (P10



e n-point correlation functions

One finds:

(G (0)-++ Gy () = (2 B (P10
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e n-point correlation functions

One finds:

(G (8) - G (D)) = (2m)° 1y () K) & +1 - o
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% Probability distribution function

The reconstructed PDF is found to be

PO = ome T+ A)

AN (50 D
34 \“ac2 S ac

It looks complicated, but in fact it has some simple characteristics

10




% Probability distribution function

The reconstructed PDF is found to be

It looks complicated, but in fact it has some simple characteristics
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ege Probability distribution function 11

Example:

AV (th) o< [1 —cos(vp/ f1)] + [1 — cos(v/ f2)]
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e Primordial fluctuations and the CMB

Ion

point functions at the end of inflat

N

We can compute

tend

X2,t) - (XN, 1))

(

G

)

CX17
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e Primordial fluctuations and the CMB 13

We may asses non-Gaussianity in a different way: Let us introduce
a probability distribution function (PDF)

p(C) —  p(©)

Such that

The variance of p(©) is found to be given by:

0(7)0(7)) = / 16 p(6) 62



e Primordial fluctuations and the CMB

The reconstructed PDF from CMB data is
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e Reconstructing the landscape 15
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Reconstructing the landscape
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e Conclusions 17

e \We have unveiled a novel class of NG that
requires a description with many n-point
functions

e Possibly, an effect only achievable with muilti-
fleld inflation

e Although not significant, current Planck data
contains some level of tomographic NG

e Future CMB and LSS surveys will shed some
light



e Conclusions

Thanks!




