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Is dark matter made of particles?
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Is dark matter made of particles?
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Is dark matter made of particles?
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Primordial black holes as dark matter
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Primordial black holes as dark matter
mainly in “asteroid mass” range
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Looking for dark matter black holes
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Ephemerides

Could ephemerldes record a PBH encounter‘7 :
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Precision measurements in the Solar System
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Precision measurements in the Solar System

Mars orbiters have had O(10cm) precision for O (20 yr)!
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Could we see a black hole?

~/d_ GMpgub _QGMPBHb
S o 2a2)32 vb?

2GM
6r =00 XAt 2 0r  buax(Af) = B A
VoOy

~1 detectable per Aty ~ 26 yr(
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Simple simulations

Mercury (2.09 au)
—— Venus (2.70 au)
—— Mars (3.05au)

Impulse model
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LIGO-like
data analysis
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- LIGO-like
=107 data analysis

q0 >

Small-signal
sensitivity

(Depends on data & simulation quality)

1% 1016 10 10%0 10%2
Black hole mass [grams]

This is possible—with full-scale simulations
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Precision Solar System modeling
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Precision Solar System modeling
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Dynamical exchange
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Exchange rate

A: (1073 AU, 10 Mg, 10 M) — C: (1AU, 1 Mg, 1 My)
B: (10°TAU, 10'9kg, 10*°kg) = D: (10AU, 10 Mg, 10 Mg)

— feeu=1

fPBH = fht)und

0% 10" 10 107° 1072 10! 10*
mMpBH [I\'I@}




Gaia BH1, BH2, BH3
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Gaia BH1, BH2, BH3

(M, a) would require a BH1
common-envelope phase

0.9Mo g
Exchange? ‘ 9.6 Mg
In-situ: 107191078 Gyr™! \
Needed: ~107 Gyr* N
PBHs: 1078-1076 Gyr™! :
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Primordial black holes as dark matter
mainly in “asteroid mass” range
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Primordial black holes as dark matter
mainly in “asteroid mass” range

BH [h]
101° 10'8 102! 10 10%7 10%0 1033

—_
o

Microlensing

We are nearing a decisive test

Green and Kavanagh [2021]
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