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Thermonuclear explosion of 
white dwarf

]  P.   W.   Graham+ (2015)
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Collapse of Neutron Star after 
PBH capture
 F. Capela+ (2013)
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Observation of old NS in PBH-rich environment.
Constraints on   
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Yet, such a catastrophic event should be observable!  
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Fermi- suppressed 
scatterings

-> DF is suppressed by a factor of a few, up to 10 
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in the wake 
of the PBH

  S. Chandrasekhar, Rev. Mod. Phys.21, 383 (1949)

Fermi- suppressed 
process

 F. Capela et al. PRD 87, 123524 (2013)

Dynamical friction is suppressed by a factor of a few, up to 10. 

Derived for a collisionless medium 

 II- PBH interactions with a NS
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 Ostriker (1999)

Collisional DF suppressed
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PBH interactions with a NS – Review of the interactions 

  Capela+ (2013)

Y.G. et al. PRD (2020)
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 3 - Surface waves

Hydrodynamical surface waves:
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PBH interactions with a NS – Review of the interactions 

Defillon+ (2014)
Press&Teukolsky (1977)
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 4 - Gravitational waves

Generalisation of the GW emission inside the NS  
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PBH interactions with a NS – Review of the interactions 

Y.G. et al. PRD (2020)
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Energy losses from a friction force

Capture condition
Forces we saw
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Realistic neutron star model:

Capture happens in the 
supersonic regime!
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 Estimate of the number of event 
The PBH distribution follows a Maxwellian in velocities

Rate of NS-PBH encounter leading to capture

with:
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Rate of NS-PBH encounter leading to capture

Compare with the rate of NS-PBH encounter

Within                                , few                 of NS transmutted into BH. 

 Similar to the GRB rate in the Galaxy
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Rare events ! 
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Compare with the rate of NS-PBH encounter

Rate of NS-PBH encounter leading to capture

 Estimate of the number of event in the Galaxy 

PBH interactions with a NS – Capture of a PBH 

Within                                , few                 of NS transmutted into BH. 
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Y.G. et al. PRD (2020)

Subsonic regime
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DF negligible  &  accretion dominates

Equation of motion

Subsonic regime
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PBH interactions with a NS – Post capture dynamic 

Y.G. et al. PRD (2020)

Negligible

For

conserved quantity

whatever accretion regime
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→ Gravitational wave background

60
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PBH interactions with a NS – Signatures 

Signatures  captured PBH  

  

 → GW emission from the inspiral motion 

    Emission sustained during the all accretion phase
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 → Multiwavelength signature from the final collapse 
Might depend on the final asymmetry

Final radius

Fraction of the star mass accreted

Initial PBH mass
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PBH interactions with a NS – Signatures 

Signatures  captured PBH  

  

 → GW emission from the inspiral motion 

    Emission sustained during the all accretion phase
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The collapse

PBH interactions with a NS – Signatures 
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Thank you for listening!
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Backups!
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Carr et al. : arXiv:2002.12778

Thermonuclear explosion of 
white dwarf

]  P.   W.   Graham,  et al. PRD 92, 063007 (2015)
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