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Primordial black hole formation
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Inflation
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Enough inflation

Agreement with the CMB



Inflation and primordial black holes as dark matter
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FIG. 1. Schematic representation of the potential V(y) of
the scalar field ¢ (inflaton). The potential has a plateau in
the range @1 < ¢ < 2 and is of the power-law type outside
of this range. The breaks of the potential are smoothed out
in small ranges Ayp; <K 1 and Apz K @2 around ¢; and ¢,
correspondingly.

Ivanov, Naselsky, Novikov 1994






Canonical single field inflation

(approximate stationary inflection point)
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The scalar spectral index
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Generic quadratic action
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Example I: The EFT of inflation
m = 0 ] M =M P

5

4
— > H Cheung et al 2007

Unitarity: A%~ 1672M2H2—S

Cz > Pr

Ghost condensate: o 5/2

Arkani-Hamed, et al 2003



Example II: Solid inflation
Gruzinov 2004 & Endlich, Nicolis, Wang 2012
m+*0, M=DMp
EFT of 3 derivatively coupled scalars, SO(3)

Non-conservation of super-horizon fluctuations
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Exponential sensitivity






Modulation
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PBH formation during early matter domination
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Adapted from Liddle and Leach, 2003
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Radiation domination
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Summary



Watch out for light PBHs: |[10715M, «— 1071 Mg

® PBH from inflation: not generic

@ Potential with inflection point

Small speed of sound.

~  EFTs: strong coupling?

Multiple minima (modulation)

- Early phase of matter domination



