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Asteroid-mass PBHs (101> g to 1020 g)

e  Hawking radiationlNature 248 (1974) 30-31]
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Probing asteroid-mass PBHs (101> g to 10%° g)
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Probing asteroid-mass PBHs (101> g to 10%° g)
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This talk:

Concrete formation mechanisms;

Extended mass function, and hence more realistic;
Combining the stochastic gravitational waves signals;
Can identify the origin of PBHs!
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The novelty of our work

e-ASTROGAM >~

AMEGO-X (2028)
e-ASTROGAM (2029)
XGIS-THESEUS (2032)

Combination!

Gamma-rays only

( A | Not only detect PBHs,
D o 2 but also identify the origin!
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TianQin, Taiji (2030s)
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The PBH formation mechanisms

e Density perturbation during inflation;
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e Direct collapse from FOPT;
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PBHs from density perturbation during inflation

Carr et al, Mon. Not. Roy. Astron. Soc. 168, 399 (1974) The curvature pertu rbation
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PBHs from density perturbation during inflation

Carr et al, Mon. Not. Roy. Astron. Soc. 168, 399 (1974)
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PBHs from density perturbation during inflation
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The PBH formation mechanisms

e Direct collapse from FOPT;

Density perturbation during inflation;
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PBHs from a FOPT

The minimal Lagrangian
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PBHs from a FOPT

The minimal Lagrangian
1
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JOPT (vacuimdecay) "’ 1 When M,, > T,, particles are reflected!
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Fermions get trapped and squeezed in the false vacuum
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PBHs from a FOPT: scenario 1

The annihilation is suppressed: y,
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PBHs from a FOPT: scenario 1

Technique from:

) Lu, Kawana and KPX, 2202.03439
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PBHs from a FOPT: scenario 2

There is a )( asymmetry onIy X survives the annihilation

Surface tension (negligible)
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PBHs from a FOPT: scenario 2

There is a )( asymmetry onIy X survives the annihilation
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PBHs from a FOPT: scenario 2
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The PBH formation mechanisms
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PBHs from cosmic string collapse
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Summary & Thank you!
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