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PBHs Mass distribution
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Effects
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Number of PBHs in the halo

Navarro-Frank-White profile

ρDM(r) =
δcρc

r/rs(1 + r/rs)2

NPBH(Mh) = fPBH
Mh

MPBH
fPBH =

ΩPBH

ΩDM

Baryon gas



Primordial black holes accretion

·MPBH = 4πλ
G2M2

PBH

(c3/2
s + v3/2

b,PBH)2
ρb

Accretion Model

cs = (kBTvir /μmp)1/2km s−1 = 8.3 T1/2
vir,4 km s−1
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PBH

DM Halo

IGM

HII region

SF Galaxy

Large scale evolution

Coherent 
evolution of the 

temperature 
and ionization 

state of the 
IGM



PBHs impact on neutral regions

The heating feedback 
is stronger for high 

fPBH

[Ziparo +22]



PBHs impact on neutral regions

Mmin = 1.3 × 103( 1 + z
10 )

−3/2

( TIGM

1K )
3/2

Increasing 
   

suppresses the 
signal

Mmin

[Ziparo +22]
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New Constraint

fPBH ≤ 3 × 10−4( 30 M⊙

MPBH )
We provide a 

strong constraint  

on   for fPBH

MPBH = 30 M⊙

[Ziparo +22]



Radio background

Tb,obs(z = 0) = 0.48K

z = 0

For the allowed values of 
, we’re only able to 

recover 1% of the CRB
fPBH

[Ziparo +22]



Summary

Formulation of a new PBHs accretion model 

inside Dark Matter Halos 

Set a new constraint on the fraction of Dark 

Matter into PBHs 

Match the intensity of the X-ray background 

excess 

Recover 1% of the observed radio 

background excess 

[francesco.ziparo@sns.it]

mailto:francesco.ziparo@sns.it


Back up



1

0

Velocities in halos

fPBH = 10−3

σPBH(z) = 6.0 km/s
f2/3
PBH(MPBH/M⊙)

1 + z

[Hütsi +19]



Secondary ionization



Relative Fluxes



Velocities in halos

0-1



Accretion constraints

•EDGES 21cm 

•Dwarf galaxy 

heating 

•X-ray and 

Radio 

•CMB distorsion: 

• Spherical 

• Disk

[Ziparo et al. submitted]



PBHs formation

P(δ)

δ

δc

[credit S. Clesse]

Gaussian 
Field

P(δ) =
1

2πσ2
exp(−

δ2

2σ2
)

PBHs 
Abundance

ΩPBH = ∫δc

M(δ)P(δ)dδ

Time Evolution

Primordial  
Black Hole 
Formation


