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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
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Primordial black holes as DM

—— mainly in “asteroid mass” range
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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

Mpgy [kg]
1013 1015 10%'; 1019 1021
' *NICER (1.74 d L L—
\ ( B
101k 5 \\_/,I( RXTE (10 d) ]
© | E
H :
§ 100} - ]
3 E = ~ Subaru-HSC E
Q a {5 3
(@] \ ]
107t E ]
g S E
“s [ |
1072F ‘ ) ]
Tamta et al. [2025]
103 1 1 |
10-14 10-12 10-10 10-8
Mpg [Mo ]

Still impractical due to intrinsic source variability

5 Tamta+ 2405.20365












Intensity







Femtolensing

Interference maxima are spatially separated by color
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Intrinsic variability is much less problematic
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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
H(w,y) = 1_6—_M|1F1(%,1; %)r y=b/rg
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Femtolensed spectra

Wave-optics parameter w
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Present and future data

1995-2012

Lots of archival data is already available!
Could we already set a bound?
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Rossi X-ray Timing Explorer (RXTE)
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Event time dependence
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Event time dependence
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Most RXTE data is in 16s bins!
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NICER data

Neutron Star Interior Composition Explorer

Band: 0.2-12 keV
Resolution: ~85eV at 1 keV
Area: ~1900cm? at 1.5 keV
Time resolution: 100 ns

- SO

2017-present
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NICER: analytic estimate
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NICER: real search
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Advanced Telescope for High Energy Astrophysics

e Band: 0.2-12 keV
e Resolution: 3-10eV
* Area: ~14 000 cm?

20377

“Super-NICER” — ESA SPC adoption expected next year
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Athena projection
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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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