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The cosmic coincidence (in this talk)
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The cosmic coincidence via PBHSs
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The cosmic coincidence via PBHSs
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A. PBHs from (ultra-slow-roll) inflation
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A. PBHs from (ultra-slow-roll) inflation

Analytic templates:
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¢ : curvature perturbation



A. PBHs from (ultra-slow-roll) inflation

adiabatic condition (conformal weight continuity)
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The Leach-Sasaki-Wands-Liddle mechanism:

Leach et al [astro-ph/01014006]

(also called the steepest growth)
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A. PBHs from (ultra-slow-roll) inflation

Enhanced curvature perturbation — large density contrast — collapse to PBHs

(inflation) (reheating) (radiation domination)
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fren = QparH/Qpm
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A. PBHs from (ultra-slow-roll) inflation

...as all dark matter
feeu = fru(d, N.) =1

USR parameters

YPW, Pinetti, Petraki & Silk [2109.00118] YPW, Pinetti, & Silk [2109.09875]
Mpgn [g] 0 = —3.09 Mpgn [g]
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B. Baryogenesis from USR inflation

The Affleck-Dine mechanism: Vix)

H, ~ 1013 " GeV

—

1. Scalar fields develop large VEVs during inflation.

2. The relaxation of scalar VEVs after inflation end is out-of-equilibrium.

PDF ~ z"e V(@)



B. Baryogenesis from USR inflation

The Affleck-Dine mechanism:

B violation

1. Scalar fields develop large VEVs during inflation. (quadratic)

S

2. The relaxation of scalar VEVs after inflation end is out-of-equilibrium.
3. The presence of B / L / B-L number violating interactions.

4. Spontaneous CP violation at the beginning of relaxation!

Dine, Randall & Thomas [9507453]
YPW & Petraki [2008.08549]




B. Baryogenesis from USR inflation

If the USR transition runs into the effective mass of the AD field: miD ~ Lop/A

YPW, Pinetti, Petraki & Silk [2109.00118]

d=—¢p—3Hp=—(5+3)

YPW, Pinetti, & Silk [2109.09875]

0 : rate of rolling

Slow-roll ultra-slow-roll

)




B. Baryogenesis from USR inflation

If the USR transition runs into the effective mass of the AD field: miD ~ Uop/A

YPW, Pinetti, Petraki & Silk [2109.00118]

d=—¢p—3Hp=—(5+3)

YPW, Pinetti, & Silk [2109.09875]

0 : rate of rolling

YB — YB(57 N*, Nend)

USR parameters



The cosmic coincidence from inflation

YPW, Pinetti, Petraki & Silk [2109.00118]

A. PBHs from USR inflation:

B. Baryons from USR inflation:

feea = frBH(J, NV))

YB — YB(57 N*7Nend)
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The cosmic coincidence from inflation

YPW, Pinetti, Petraki & Silk [2109.00118]
0 : rate of rolling

A. PBHs from USR inflation: feea = frH(J, Ny) ANysg = N. — Ng = N,
B. Baryons from USR inflation: Y5 = Yg(6, Ny, Nend) Nend : end of inflation
0 = —3.15 YPW, Pinetti, & Silk [2109.09875]
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(a) Constraints from evaporation
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(a) Constraints from evaporation

Ray, Laha, Munoz & Caputo [2102.06714]
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(b) Induced gravitational waves
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Take home messages

* If “PBHs from USR inflation” contribute more than 10% of the DM density,
then “Baryogenesis from USR inflation” admits the cosmic coincidence.

e “Baryogenesis from USR inflation” does not rely on the presence of PBHSs.

* The ultralight asteroid-mass window for PBH DM could become narrower
(closed?) in the future.

Thank you very much!

This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 101002846 (ERC CoG CosmoChart"').
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The correlation length problem:

Baryogenesis from flat directions Dine, Randall & Thomas [9507453]
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The correlation length problem:

Baryogenesis from flat directions Dine, Randall & Thomas [9507453]
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mg > H?



The correlation length problem:

Baryogenesis from flat directions Dine, Randall & Thomas [9507453]

random 6,

V(R,0) =

Stochastic initial conditions from small B-violation

YPW & Petraki [2008.08549]

mg < H?



