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for the inflaton field, and two types o ons 1 the potential — the Hubble-
induced mass (cyp), and the Hubble-induced A term (ay;) correction. The entire SUGRA
inflationary framework can now be constrained from (i) the speed of sound, c., and (ii) from
the upper bound on the tensor fo scalar ratio, r,. We will illustrate this by considering
a heavy scalar degree of freedom at a scale, M., and a light inflationary field which is
responsible for a slow-roll inflation. We will compute the corrections to the kinetic term
and the potential for the light field explicitly. As an example, we will consider a visible
sector inflationary model of inflation where inflation oceurs at the point of inflection, which
can match the density perturbations for the cosmic microwave background radiation, and
also explain why the universe is filled with the Standard Model degrees of freedom. We
will scan the parameter space of the non-renormalizable Kéhler operators, which we find
them to be order O(1), consistent with physical arguments. While the scale of heavy
physics is found to be bounded by the tensor-to scalar ratio, and the speed of sound,
Q [10” <M. < 1016) GeV, for 0.02 < ¢, < 1 and 1072 < r, <0.12.
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Gaussianity, sound speed and C
data. In particular I study the nonlinear evolution of cosmological perturhatlone. on large
scales which enables us to compute the curvature perturbation, ¢, without solving the exact
perturbed field equations. Further I compute the non-Gaussian parameters fyy, , Ty, and
gn 1, for local type of non-Gaussianities and CMB dipolar asymmetry parameter, Acayg,
using the SN formalism for a generic class of sub-Planckian models induced hy the Hubble-
induced corrections for a minimal supersymmetric D-flat direction where inflation occurs
at the point of inflection within the visible sector. Hence by using multi parameter scan
I constrain the non-minimal couplings appearing in non-renormalizable Kéhler operators
within, O(1), for the speed of sound, 0.02 < ¢, < 1, and tensor to scalar, 1072 < r, <012,
Finally applying all of these constraints I will fix the lower as well as the upper bound of
the non-Gaussian parameters within, Q(1 —5) < fyr < 8.5, O(75 — 150) < 7y < 2800
and O(17.4 — 34.7) < gy < 648.2, and CMB dipolar asymmetry parameter within the
range, 0.05 < Acyp < 0.09.
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Constructing EFTs

from the Top Down matching EFT Red ux
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The EFT setup for N=1 SUGRA
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The EFT setup for N=1 SUGR
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The EFT setup for N=1 SUGR
Theory from

vigiGle gector

Effective Theory of N=1 SUGRA
VEFT=Vvis +V =Vm + Vu+Vo
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SUSY Flat directions
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Flat directions in the scalar potential of

the supersymmetric standard model
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the scalar potential of the ppeerondence between Hat directions

_xT I f1d auge-lnvariant polynemials GSHS rf]ds. We then study how these
:;Hj OO Dﬂi{eéom thfl_}l nlg-r: : ¥ t the superpotential, with
Ep:acial attention given to the subtleties associated with the family index structure.

°
d I rec*ltens-directinns are hfted only by supersyvmmetry-breaking effects and by

supersymmetric terms in the scalar potential of surprisimngly high dimensionality.
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Gauge invariant Inflatons
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Non-minimal interactions in N=1 SUGRA
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Gauge invariant Inflatons
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Primordial non-Gaussianity using 6N formalism

Time Final uniform energy

density hypersurface

arrow

AN
FAN

2(t)

5t

SN(t)

N(t,)
Initial flat )) (t*)

hypersurface
) m




Primordial non-Gaussianity using 6N formalism
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Primordial non-Gaussianity using 6N formalism
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Primordial non-Gaussianity using 86N formalism

5N 5
local @
; —_— — T —|— == —|— .
N6 N 6
N2 | 1 1
local Voo _ 92 - r R I —
'NL = NY =T h . cg)
25 N so4 25192
local et - o
INLZF1NS, T 108

'LFJ' )
v

§ = = ——U




Ag| 3
M, 2_}\/—\ } 12

30
Tﬂt:(ﬁjq) YV, {:66,14}:1{][”



Model (MSSM) constraints
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Model (MSSM) constraints




Model (MSSM) constraints
_3 ~ M 1 odae
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]

2.092 x 107 < Pg < 2.297 x 10
0.02<e, <1 0.958 < ng < 0.963

Inflationary 1072 = < 0.19
Observables — O(1 —5) < far < 8.5
from MSSM O(75 — 150) < v, < 2800

O(17.4 — 34.7) < gni < 648.2
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Bottom lines

‘ High scale models of MSSM inflation within N=1
SUGRA are favoured after Planck.

‘ Validity of EFT prescription in N=1 SUGRA within
MSSM requires non-minimal kahler interactions.

@ sub-Planckian VEV and field excursion can be
generated in presence of PSO for udd,LLe, HuHq, NHuL
flat directions for MSSM.

‘ Non-minimal setup put stringent constraint on PNG
parameters.

@ Also put constraint on Reheating temperature .
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Future prospects

‘ Dark matter +baryogenesis in presence of non-
minimal PSO???

‘ Reconstruction of EFT within N=1 SUGRA sector
using observed data (Planck)???

‘ (UV-IR) behaviour of MSSM in presence of higher
curvature corrections???

@ Origin of non-minimal corrections in N=1 SUGRA???

@ source of hidden sector and its uniqueness???
Only stringy origin???

@ Embedding of MSSM within N=1 SUGRA from
superstring theory ???

o Sensitivity of EFT couplings at UV end??? .
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