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Constraints on PBH abundance
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PBH as lens /

Nevent (Galactic) + Neyent (PBH) < Neyent (Observed)

Nevent (PBH) < fpau + Mpgu
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dPBH as lens /

Nevent (Galactic) + Noyent (APBH) < Noyent (Observed)

Nevent (APBH) <= fapeu + MapsH + Rhalo
Mgapeu = MpH + Mhalo
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e 511keV r-ray excess
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— puzzling morphology: flux ratio of bulge-to-disk ~ O(1)
? origin of low-energy e™

* astrophysical explanation: low-mass X-ray binaries, neutron star
mergers, ...

* DM
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Self-annihilating particles + PBHs KIES
Ca

1{(ov
Iunbounded(la b) X / 5 < 2> (1 - fPBH)QpZ(r)dS
l.o.s mx

Self-annihi
(r)

Cpb

r
Iapgnu(l,b) / Mf "L fopup(r)ds
lo.s PBH
dPBH
1 {ov)
Ippn = /d7“3§ m2 Papei

dPBH ~ Decaying DM

2Mppn  Cp

frBH _
(1— feen)? f drsp?iPBH Ca

o Morphology of 511 keV gamma-ray observations = upper bound on Cp/Ca

e Theoretical calculation = pgppn
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where tg &~ 4.3 x 10'7s, and (ov), ~ 3 x 10726 cm3s™1.

deBH(T) = min[pmaxa pb(r)]
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Summary Kl

e When DM contains subdominant PBHs, the accretion of DM around PBHs
could lead to the formation of surrounding minihalos, which gives character-
istic observational phenomena compared with single-component DM.

e Using the data of OGLE and HSC observations, the existence of DM miniha-
los surrounding PBHs can strengthen the constraints on PBH abundance by
several orders and can shift the constraints to the well-known asteroid-mass
window where PBHs can constitute all the DM.

e The DM explanation for the 511 keV gamma-ray background can give much
more stringent constraints on PBH abundance.



