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Elevator Pitch
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The spectrum of a scalar operator in a large N CFT in an inflationary background is characterized 

by a gapped continuum, with the gap set by the Hubble rate of inflation. 

In this work, we investigate the non-Gaussian signatures in the CMB bispectrum caused by the 

interaction of such an operator with the inflaton using Holographic principles.



Holography

Å Randall-Sundrum models- Elegant geometric solution

Ὠί Ὡ Ὠὼ Ὠώ

Åὃώ Ὧώḳ pure AdS; Ὧ is the inverse-curvature

Å Goldberger-Wise: Size of  extra dimension stabilized by scalar 

gaining a ἂ‰ἃώ, deforming AdS geometry

Å Spectrum- discrete tower of  KK modes with άḐὪ
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Hierarchy problem: Large hierarchy of  scales in the standard model (ὓ ρͯπὋὩὠ, 
ὓ ρͯπὋὩὠ); Smallness of  Higgs mass (ρςφ ὋὩὠ)

Spontaneously broken CFT on boundary
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Inflation

Å Inflation solves the flatness, homogenous & isotropy problems, 

ÅCurvature and inhomogeneities get stretched away

ÅQuantum fluctuations of  (‰ȟ„ȟỄ) get stretched, 

imprinted on superhorizon scales, and reenter horizon to 

seed fluctuations of  CMB and large scale structure 

formation

ÅFluctuations are primordial, approximately scale-invariant, and 

Gaussian
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Epoch of  dark energy domination leading to exponential 

expansion of  the universe for Ḑφπ efolds

Non-Gaussianities and beyond the power spectrum? ὲ 0.9649 Ñ 0.0042
ɝὝȾὝͯ ρπ



Our Model of  Inflation and Spectral Density
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‒: Inflaton on the brane

‰: Bulk scalar field

‰ : background field
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m: Bulk scalar mass

’= τ ά : Eff  mass of  bulk scalar

ά : Brane mass

Coupling term: ‗‰ɳ‒
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Our Model of  Inflation and Spectral Density
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Late Time

Note: the gap is not robust. Coupling with 

curvature ‚Ὑ‰ can shift it to ( ρς‚

CFT

Horizon


