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Planck:     Current bound 
LSS:  (EUCLID, DESI, SPHEREx …)    2022 

21-cm Cosmology:     20?? 

Nmodes ∼ 107 ⇒ δfNL ∼ 10
Nmodes ∼ 109 ⇒ δfNL ∼ 1

Nmodes ∼ 1016 ⇒ δfNL ∼ 10−4 − 10−3

Alvarez et. al. ’14

Loeb, Zaldarriaga 
’03
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Soubhik Kumar, Maryland                Seeing Orbifold GUTs in Primordial Non-Gaussianities   	

A(μ) = (−27 + 120iμ + 152μ2 − 32iμ3 + 16μ4)Γ(5/2 + iμ)Γ(−iμ)2−2iμ

× (A(μ)(1 + i sinh πμ)( k3

k1 )
3/2+iμ

+ (μ → − μ))

F =
r
8

× (cos2 θ −
1
3 ) π

8(1 + 4μ2)2cosh(πμ)

r = 0.1;

μ =
m2
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KK graviton mediated NG
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