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A close look to vacuum fluctuations
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For recent developments see: Kanno, Sasaki arxiv 2206.0366'7



Induced degeneracy by a stochastic source

W + 2 h, + k*h, = 162G, T < 7(k) 0 =
hl + 29 h, + k*hy, = 0 7 > 7(k) K

Our set-up
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Phenomenological model for F(Kk)

Black Hole gas model

e For A > Mp; linear perturbation theory is not reliable

e Trapped surfaces form due to the collapse of trans-Planckian modes
e We can model the F(k) function to model the environment as follow:

Kphys
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A scale-invariant result from BH-gas model

0.005 0.010 0.050 0.100
N mp,




Looking for degeneracies into CMB data (Planck18)
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More freedom for € !
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The Smoking Gun: Non-Gaussianity

Gravitational Wave non-Gaussianity

from trans-Planckian Quantum
Noise
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fnr parameter for BD vacuum
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SWITCHING ON THE SOURCE
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Take Home Message

Black Holes environment can play active roles and open windows to
vet not well-explored physics sectors
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