








𝜆 ~ 𝑘−1

𝛿𝜌

𝜌
> 𝜌𝑐

𝛿𝜌

𝜌
𝑘

𝑃𝜁(𝑘)

ΩPBH ~ exp −
1

𝑃𝜁(𝑘)





10



10



𝜆





▪

▪

▪

▪

▪



𝜆



𝜆





▪

▪

[Auffinger 2022]



▪

SIGWs



▪

https://github.com/yfperezg/frisbhee



▪

https://github.com/yfperezg/frisbhee



▪

•

•



▪

▪

▪





𝐸~ 𝑇𝐻

𝑇 ≪ 𝑇𝐻

𝜆

𝑑𝑃𝐵𝐻



𝜆 > 𝑑𝑃𝐵𝐻

𝜆 < 𝑑𝑃𝐵𝐻

𝜆



𝐸~ 𝑇𝐻

𝑇 ≪ 𝑇𝐻







𝛽 ≠ 𝛽𝐻

𝑇

𝑇𝐻

𝜀



𝜎

sing 𝑇𝑝𝑙𝑎𝑡𝑒𝑎𝑢

t 𝑀 = 𝑀∗ , 𝑇 = 𝑇𝑚𝑎𝑥



𝜎







𝐸~ 𝑇𝐻
𝑒

𝑒
𝐸~ 𝑇𝑃𝑙𝑎𝑠𝑚𝑎



BlackHawk





▪

▪

▪

▪

https://github.com/yfperezg/frisbhee





𝜙−

𝜙+









[Villanueva-Domingo, Mena & Palomares-Ruiz]

[Auffinger 2022]









Log10[Universe’s Size ]

Comoving Hubble horizon

𝜆
𝜆



𝜔



Log10[Universe’s Size ]

Comoving Hubble horizon

𝜆
𝜆





Log10[Universe’s Size ]

Comoving Hubble horizon

𝜆
𝜆

1015

10−1g



PBH mass M

PBH Abundance at 
Formation

𝛽



PBH DM 
there?

[Villanueva-Domingo, Mena & Palomares-Ruiz]



[Villanueva-Domingo, Mena & Palomares-Ruiz]

[Auffinger 2022]



PBH mass M

𝛽

10−1g 109







https://github.com/yfperezg/frisbhee

 

•

•

•
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𝜌
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𝜆 ~ 𝑘−1

𝛿𝜌

𝜌
𝑘

𝑃𝜁(𝑘)
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𝑝
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=

1
2

ሶ𝜙2 − 𝑉 𝜙

1
2

ሶ𝜙2 + 𝑉 𝜙
≈ 1

 …







Very bad approximation at (not too) 

low momentum…



























[D. N. Page, Phys. Rev. D 14, 3260 (1976)]
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solution(𝑧, 𝜏)
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