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The period shortly after Big-Bang is inflation where universe expands exponentially.
Inflation solves horizon and flatness problem of the ACDM cosmology.

Itis driven by a scalar field, Inflaton (¢).

Inflation generates primordial perturbations.

The scalar perturbation ® = W + iéqﬁ where ¢ and V are the perturbation terms

from the inflaton field and metric respectively, ¢y is time derivative of inflaton field
without perturbation and H is the Hubble parameter during inflation.



» Scalar perturbations follow the equation:

z/
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» Scalar power spectrum:
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where () = 90 and 7 is the conformal time (77 =/ %)
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Non-Gaussianity in CMB



Non-Gaussianity in Cosmic Microwave Background
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Non-Gaussianity in single field
inflationary models and our methodology



Scalar power spectrum and bispectrum

Scalar power spectrum:

2 2
(RERE) = k—ZPS(kl)cS@)(krl—kz). (4)
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Scalar bispectrum:

(R R Ri,) = (2m)° Bk, ka, k3)0©) (ky + ko + k3) . (5)

!J. Maldacena, Non-gaussian features of primordial fluctuations in single field inflationary models, Journal of High
Energy Physics (2003)



Correction to the power spectrum

Scalar perturbation with a Gaussian and non-Gaussian component:

Ral) = REO) -3 [ oo R ORS () G~k (6

Power spectrum with correction:
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Hov. Ragavendra, Accounting for scalar non-Gaussianity in secondary gravitational waves, Physical Review D (2022)

21, Agullo, D. Kranas, V. Sreenath, Anomalies in the Cosmic Microwave Background and their Non-Gaussian Origin in
Loop Quantum Cosmology, Frontiers in Astronomy and Space Sciences (2021)
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Definition of f

Non-Gaussianity parameter f, :

1027 (kikoks)2B(ka, ka, k3)

fNL(kl7k27 k3) = -
> RPE ()PE (Ks) + KBPE (ki) PE (ks) + KPS (K1) PE (ko)

. (8)

> Knowing the Gaussian power spectrum, P, (k), and the bispectrum, B(ki, k2, k3), for
a given model, will provide f; and subsequently the correction the power spectrum,
P..






Local type

k ng—1
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Orthogonal type
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Oscillatory type

P (k) = A (%)n\‘il {1 + b sin {;uln (kﬁoﬂ },

AR ki+ ko + k
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Starobinsky model

V(o) { Vo +As (6 — o), fore > oo,
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where Pg ~ =0 ( Yo ) , ax and By are the Bogoliubov coefficients of the mode functions and
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Z(k, x,y) function captures shape of the bispectrum.



Integrand of P, for Starobinsky
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Conclusion and Outlook



Conclusion
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Non-Gaussianity can arise from non-linear dynamics because of the self-interaction
of inflaton field.

There has been ways to constrain f directly. But, itinvolves computing three point
function which are numerically time taking for non-trivial models.

In our paper, we used a new method of constraining f, indirectly. It introduces a
correction term, P (k), to the Gaussian power spectrum P (k).

We computed the corrected power spectrum for available templates as well as
realistic models.

We found significant non-Gaussian contribution for oscillatory template and
Starobinsky model.
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Outlook

> Researchers have tried to compute non-Gausssian corrections using loop-diagrams,
especially over small scales. Our work uses method equivalent to it but over large
scales.

» We will perform Monte-Carlo analysis of these models against Planck 2018 dataset as
our future work.
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