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ǒCosmological perturbations are fundamental to establish any predictive model of the Universe
ǒThey provide the seeds for cosmic background radiation anisotropies and for large scale structure formation



The CMB leaves room from deviations from a power law spectrum,
Planck 2015 results. XX. Constraints on inflation



Enhancement mechanisms of the primordial curvature spectrum

Features in the spectrum of primordial curvature perturbations 
could also produce  primordial black holes (PBH)

There are scenarios which can  enhance the spectrum:

ǒMulti-fields
ǒSlow-roll violationin single field
ǒModification of gravity
ǒA combinationof the above









Some notation for scalarperturbations : No gauge fixing

Comovingslices gauge :

TOTAL  energy momentum tensor
Includes any matter, multi-fields,
Vector, scalar fields,
Modified gravity



Standard definitions of entropy in the comoving gauge and uniform density gauge

But é.the one in the comoving gauge it is not unique !

Comparing it to the SESS we can get the relation between them

ὧ ὖϳᴂʍᴂ Adiabatic sound speed

Comoving curvature pertubation sound speed



The SESS encodes the effects of entropy and 
anisotropy, but for anisotropy there is also an extra 
source term in the equations of motions.



SESS Without SESS

The first and second order equations are obtained using  the following important relations, obtained from
Manipulating the Einstein's equations in the comoving gauge. The Poisson eq. Is more used in the
modified gravity theories literature

Most general equation for any system including anisotropy and entropy effects



The unitary and comovinggauge do NOTcoincide

G-inflation



Gauge transformations



Unitary gauge



Comovinggauge 

ᴼ

As predicted by the MESS formalism the sound speed is 
momentum dependent



Relation between the curvature in the  unitary 
and comovinggauge

Enhancement function 



Spectrum enhancement



Effects on PBH formation


