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Is dark matter black holes?

The minimal DM candidate

e Cold:
nonrelativistic

e Dark:
gravity-only

e Matter:
behaves like dust

(and a proxy for granular DM, but not for this talk)
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Primordial black holes as DM
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Primordial black holes as DM
—— mainly in “asteroid mass” range

Mppy [g]

1015 1018 1021 1024 1027 103() 10.55 1036
100 [ T T T s T
? E | E
mp? E
(_ C C(_)
Ng 107
= ‘
é Microlensing
S 1072
|
jast [
> f
0k |
A Green and Kavanagh [2021]
10—41..1(..1..1..1..1..1..|
-*% 107® 10072 100 100 1073 10° 10
Mppn [Mo)]

Ben V. Lehmann



Primordial black holes as DM
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Primordial black holes as DM
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Primordial black holes as DM

—— mainly in “asteroid mass” range
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Microlensing
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Microlensing
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Why isn't microlensing enough?

1. Sources aren't pointlike

2. Light isn't raylike
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X-ray microlensing

Shorter wavelengths, smaller sources
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Femtolensing regimes

Wave-optics parameter

w = AGME,

e w < 1: diffraction, u — 1 (no lensing)
* w > 1: fringes with AEgine. = 7/[2GM D (D)]

For M ~ 1020 g, w ~ 1-10 for E ~ 1-10 keV (X-ray telescope)

AE ~ few keV — Can see a few cycles

Point-source magnification

w - i 2
u(w,y) = 1_6—_M|1F1(%,1; %)r y=b/rg
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Femtolensing regimes
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Present and future data

Athena

g\l T -
1995-2012 2017-present 20377

NICER has accumulated 76 Ms of usable data
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Archival search
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Conclusions

We can start testing the asteroid-mass range today

NICER Athena

Bl i

>

(Already effective) (Definitive probe in 10 years)

Other compact objects will escape this bound

But black holes can't hide forever!
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