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Primordial black holes
accumulate WIMP halos

High redshift Low redshift



Thermal WIMP <z PBH constraint

410/

N } “WB"
EG/\ F "2&0‘ ',\/‘0‘ ‘\ ML \
o 'v'ét’) "zv \ \

f \\ ~
PBH
s’
P
mX P
| =———- 100 GeV P
B s’
s’
------- 1 Tev
_ IarXiv:1712.O6383
Mpgu /Mg arXiv:1003.3466,!

arXiv:1607.00612,!
arxiv:1901.08528



https://arxiv.org/abs/1003.3466v3
https://arxiv.org/abs/1607.00612
https://arxiv.org/abs/1901.08528
https://arxiv.org/abs/1712.06383

PBH detection <zWIMP constraint



PBH detection <zWIMP constraint

1. Detection scenario: MpgH, NpeH



PBH detection <zWIMP constraint

1. Detection scenario: MpgH, NpeH

2. Infer PBH abundance fpgnH



PBH detection <zWIMP constraint

1. Detection scenario: MpgH, NpeH

2. Infer PBH abundance fpgnH

3. For WIMP model , constrain {ov)
with "-ray observations
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1. Detection scenarios

H# LIGO O3 detects Mpgn = 0.5 M o, merger

- Why PBHS? Mpgn < 1.4 Mo (Chandrasekhar limit)

H Einstein Telescope detects z!40, M pgn = 10 M o, merger

- Why PBHs? Astrophysical BHs form and merge at
lower redshifts

p(frex|Nper): depends on sz (merger rate) X (sensitivity)
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1. Detection scenarios

H# Square Kilometer Array detects radio emission from gas
accretion by 100 M « galactic PBHs

- Requires complex, multiwavelength population analysis

Compute p(f pex|NpreH) With Monte Carlo simulation
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2. Detection — abundance
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3. Ann. rate around PBH

WIMP halo around 30 M , PBH
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WIMP halo around 30 M , PBH

T

1015_ *.4_ . .
Y 4 Analytic estimate:
3 —9/4
- *ﬁ% p(r) < r
L
Py

NS

L 10 ﬁﬁ%

< P
“rH

10”1 T
e
oy
Fy
1071 +
_I_
_I_
106 103 10 103 102

rphykpc/h]


https://arxiv.org/abs/1901.08528

3. Ann. rate around PBH

WIMP halo around 30 M , PBH
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3. Ann. rate around PBH

WIMP halo around 30 M , PBH
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3. Point source !-ray limits

Constraint. PBH halos as "-ray galactic point sources

Monte Carlo procedure

1. Place PBHs in Milky Way
2. Assess detectability

3. Limit: require Nps. <19

Number of 3FGL unassociated
sources compatible with
DM annihilation
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3. Extragalactic !-ray limits

Constraint: di$use " rays from extragalactic PBH halos

Ann. rate inl  Cosmological

Ingredients: - eiihalo PBH density

Attenuation Redshifting

Limit: for each bin, require ¢ < @ + 3 A,

Robust constraint with few assumptions
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0.5 Mo merger, LIGO O3
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fx*(ov)o (cm?/s)

10 Mo z!40 merger, Einstein Telescope
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10 Mo z!40 merger, Einstein Telescope
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