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Motivations

Still open for now

github.com/bradkav/PBHbounds

Pure PBH dark matter is close to
be totally ruled out

→ Subfraction of DM in PBH
possible

What are the consequences on
other DM candidates ?

https://github.com/bradkav/PBHbounds


DM spike density profile

Already explored in
previous studies see

[Mack+ ‘05-08][Lacki &
Beacom 2010][Eroshenko

2016]

Improved calculations and full
analytical understanding of spike

formation [Boudaud+ 2021]

Radius in Schwarchild units

Phase-space diagram of log slope

Start falling at 

Dispersion << escape
velocity

Dispersion >>
escape velocity



Annihilating DM

→ 5 total parameters :



Observables

Fermi-LAT

PBH spike as point sources inside the
galactic halo

PBH spike contribution to the isotropic
gamma-ray background 



Brightest unassociated gamma-ray source
from Fermi catalog :

+ Poisson fluctuations on the number of PBHs:

Point-source

Assuming PBH distribution follows DM density profiles



Point-source



Problem : ignores redshift
dependance of 

Isotropic background

→ Analogy with decaying DM
analysis  [Blanco & Hooper 2019]

Each PBH is effectively a large
decaying DM particle



Isotropic background

Same background prediction as
[Blanco & Hooper 2019] 
Annihilation spectra from
CosmiXs [Arina+ 2025]
Optical depth from [Saldana-
Lopez+ 2021]
Exact redshift dependence of
the signal

Isotropic gamma-ray background from Fermi Collab. (2015)

Very little room for extra components
→ very strong constraints



Isotropic background



Combined constraints

IGRB is stronger in general but dependent on astro BG prediction



Conclusion and prospects

 Good understanding of the constraints and transitions beteween different regimes
       is constrainded down to                          for both observables
→ PBH and WIMPs are mutually exclusive

Constraints from diffuse emissiion within the galactic halo
spike destruction
PBH mass function
Other observables ?

Prospects :



Thank you
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