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Intfroduction

B. Carr et al. (2021)
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PBHs as a DM candidate

Numerous constraints 3
for various mass ranges
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Intfroduction
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However PBHs of
asteroid-mass ~ 1020 g _
remain unconstrained N et e e s

Migl
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Intfroduction

1055

We aim to derive constraints on these
atomic-sized PBHs through their
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PBH capture during star formation

4 x 108 PBHs with Maxwellian distribution around a
protostellar cloud, integrated on the bound
frajectories with small angular momentum :

3/2
3 / Vesc3 o~ DM
2mo? 3 \ o

Ppom = 47ppm <

(1)
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PBH capture during star formation

EoM in the contracting cloud solved numerically :
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PBH capture during star formation

Final rpin aNd rmax coOmMputed for each PBH
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Sinking of the PBHs and star destruction

Sinking of the PBHs - two conditions on ryay :
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Sinking of the PBHs and star destruction

Capture time < t, (10 yr) :

Ef : 2Gm3
Terit = 10525 2 E ES szH with : Eloss ~ BHn A
2GM, m mgy R.

2
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Sinking of the PBHs and star destruction

Deviation : increase of ry,;,, due to nearby stars
located at distance d < main star’s radius R, :

4096 _ o\ /" 5
Terit = <225772R*d ) X Mgy )
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Sinking of the PBHs and star destruction
Sinking of the PBHSs - fwo conditions oNn ryay :

Capture time < t, (10 yr) :

EZ ( , 2Gm?
r(]—it = [(7)58)t% W'Th : EIUSS () & lh A\
2GM,.m2m3, R,
2)
Deviation : increase of rnn, due to nearby stars
located at distance d < main star’s radius R, :
5 1/7
4096 N
iy = <22r)7T‘) Rd( ) (3)

Destruction of the star by accretion - no limit for the
considered mass range :

3

C .
toee = ——=—~ 10° yr for a 10%° g PBH 4
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Probability of star destruction

NgH
- PBHs with rmin > Rs

Nppi = 4 x 105 PBHs

Npy ¢ = # of PBHs that

M are captured

= Npp f

N . _
NBH’f X Ppm X R = Meap, the mean captured PBH mass
BH.i
” : Qpgy M
Probability of destruction : ¢ =1 — exp (—PBHcap>
{dpm Mgy

1
— QPBH/QDM < ——1n (—)

1 —
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Ultra faint dwarf galaxies (UFD)

DM dominated galaxies, with high DM density and
low mean velocity dispersion (ppm ~ 200 GeV/cm3,
o~ 7km/s)

DM

— Interesting for us (cf. eq (1)) since M., -
(o2

Major improvements in their census recently (cf. e.g.
J.D. Simon (2019) for a review)

A 7km/s\*
ki GeV 3 —_
m 7 ln/el | pom [SeV/em] <1ooeev cm'5> < V2o )
Triangulum I < 160 + 80 +0.5

r+lU() +0.85
85 0. 30,(, £
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Constraints
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N. Esser & P. Tinyakov (2022), constraints on the abun-
dance of PBHs in Triangulum I, with £ = 0.5 ( yand £ = 0.2

( ).
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Constraints
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N. Esser & P. Tinyakov (2022), constraints on the abun-
dance of PBHs in Triangulum I, with £ = 0.5 ( yand £ = 0.2

( ).




Future prospects

We are currently working on a way to determine the
maximum fraction ¢ of stars destroyed during the
lifetime of a given UFD

We need to refine the accretion process (especially
tfaking into account the rotatfion of the star) in order to
clear out the constraints af low (< 10¥g) masses

New UFD data that would allow us to obtain more
precise and more stringent constraints
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Thank you for your
atfention !

Nicolas Esser

Research group in theoretical physics (ULB)
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Captured mass as a function of the PBH mass. Statisti-
cal uncertainties are not visible on the plot. From N. Esser & P.
Tinyakov (2022). 1710




