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“Disk heating”

DM halo

stellar 
disk
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‣ MACHOs / 
isolated 
PBHs

Lacey and 
Ostriker 

1985

Can disk heating constrain PBH clusters ?

Past work:

‣ PBH clusters

• Late time: 
structure 
formation

• Initial clustering

This work:
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Chandrasekar 1941

Δv⊥
⋆

FRANCESCA SCARCELLA 



b

≃
1

2Δt ∫ db NΔt(b) (Δv⊥
⋆)2dσ2

z

dt
=

1
2

⟨Δv2
⊥⟩

Δt
≃

πG2 nP m2
P

v⋆ ∫
db
b

( GmP

v⋆b )
2

Δv⊥
⋆

2πb nPv⋆Δt

5FRANCESCA SCARCELLA 



6

MPBH ≲ 106M⊙ , fPBH = 1

Lacey and Ostriker 1985

Can we apply this constraint 
to extended objects?

‣ Point-like (MACHOs)
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‣ Extended
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‣ Point-like (MACHOs)
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The setup

‣ NFW profiles for PBH clusters  

‣ Velocity dispersion at solar radius:  km/s (Gaia DR2) 

‣  

‣  average inter-cluster distance  

‣ Background MW potential from McMillan 2016  

‣ Jeans equation for DM velocity dispersion
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Results (preliminary)
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Conclusions (preliminary)

‣ “Late-time” PBH clusters unlikely to be strongly constrained  

‣ Constraints can exclude part of parameter space for initial 

clustering -> PBH formation scenarios 

‣ Full analysis coming soon !
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