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Thermal WIMP = PBH constraint
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PBH detection = WIMP constraint

1. Detection scenario: MpsH, NpBH

2. Infer PBH abundance fpeH

3. For DM model, constrain (oVv) with

y-ray observations
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e [ /GO O3 detects MpeH = 0.5 Mo merger
- Below Chandrasekhar limit
* Einstein Telescope detects z=40, Mpen = 10 Mo merger

- Astrophysical BHs form and merge at lower redshifts

p(freH|NreH): depends on | dz (merger rate) X (sensitivity)

y
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1. Detection scenarios

e Square Kilometer Array detects radio emission from gas
accretion by 100 M galactic PBHs

- Requires complex, multiwavelength population analysis

Compute p(fesn|NreH) with Monte Carlo simulation

arXiv:1812.07967
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2. Detection @ abundance
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3. Ann. rate around PBH

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

DM halo around 30 M, PBH
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3. Point source y-ray limits

Constraint: PBH halos as y-ray galactic point sources

Monte Carlo procedure
1. Generate point sources

2. Assess detectability
(depends on ann. rate)

3. Limit: require Nps. <19

Number of 3FGL unassociated
sources compatible with
DM annihilation



3. Extragalactic y-ray limits

Constraint: diffuse y rays from extragalactic PBH halos



3. Extragalactic y-ray limits

Constraint: diffuse y rays from extragalactic PBH halos

AN

.

i\
®



3. Extragalactic y-ray limits

Constraint: diffuse y rays from extragalactic PBH halos

AN

.

i\
®

Ingredients:



3. Extragalactic y-ray limits

Constraint: diffuse y rays from extragalactic PBH halos

AN

.

i\
®

Ann. rate In
PBH halo

Ingredients:



3. Extragalactic y-ray limits

Constraint: diffuse y rays from extragalactic PBH halos

AN

.

i\
®

Ann. rate in  Cosmological
PBH halo PBH density

Ingredients:



3. Extragalactic y-ray limits

Constraint: diffuse y rays from extragalactic PBH halos

AN

.

i\
®

Ann. rate in  Cosmological
PBH halo PBH density

Ingredients: Attenuation



3. Extragalactic y-ray limits

Constraint: diffuse y rays from extragalactic PBH halos

AN

.

i\
®

Ann. rate in  Cosmological
PBH halo PBH density

Ingredients: Attenuation Redshifting



3. Extragalactic y-ray limits

Constraint: diffuse y rays from extragalactic PBH halos

AN

.

i\
®

Ann. rate in  Cosmological
PBH halo PBH density

Ingredients: Attenuation Redshifting

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



3. Extragalactic y-ray limits

Constraint: diffuse y rays from extragalactic PBH halos

Ann. rate in  Cosmological
PBH halo PBH density

Ingredients: Attenuation Redshifting

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

Robust constraint with few assumptions



PBH WIMP
detection = constraint
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fx*(ov)o (cm?/s)

10 M. z=40 merger, Einstein Telescope
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10 M. z=40 merger, Einstein Telescope
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BSM model with a
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Thank you!



