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Why Asteroid-Mass!

* Less constrained
* Upcoming gamma-ray observations
e Clear production mechanism
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Hawking Radiation

 Black holes emits Hawking radiation with the
Hawking temperature

Ty = ! 1 MeV 1016g
BH 87TGMBH © MBH

e Asteroid-mass PBH emits MeV-scale photons

e Those photons can be detected in future gamma-
ray observations
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Gamma-ray signals from PBH
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e Covers 0.1 MeV < E 100 MeV

14

» Corresponds to 101%g < Mpgy < 1017g
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* Less constrained
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Large Curvature Perturbations

* PBH can be produced from the collapse of
Hubble patches with large perturbations

* Such large perturbations are less constrained
on small scales (k > 1Mpc™1)

* We use Press-Schechter formalism and get

1015Mpc~1\’
Mppy ~ 10178 ( 2 )

p



Why Asteroid-Mass!

* Less constrained
e Upcoming gamma-ray observations
e Clear production mechanism

e Correlation with gravitational waves



GW from curvature perturbations

* GWs are necessarily produced from the
primordial curvature perturbations at second-
order

e These induced GW can be large due to the
large amplitude of perturbations at small-scale

2
1015Mpc_1)

Kp

‘wa"’lHZ(



Curvature perturbation constraints and sensitivity
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Curvature perturbation constraints and sensitivity
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ANALYSIS



Two types of curvature perturbations

* 0-function : As0 (log (ki))
p

A (log k—log kp)z
* Log-normal ' oo €XP 5 g2
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Two types of curvature perturbations

* 0-function : As0 (log (ki))
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Free parameters : 4,0, k,,
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Correlations between gamma-ray and GW signals
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e Lower bound for A :Above e-Astrogam Sensitivity

e Upper bound for A : Existing bounds (Gamma-ray, fpgy < 1)
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* For the P;(k) that gives visible gamma-ray signal, the
companion GW signals are within the future GW

experiments sensitivities!



Question:

How well can we measure
the three P;(k) parameters!?
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Likelihood Analysis for Model Il
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e The 20 contours for each experiment assuming
the log-normal curvature perturbation in case of Model Il

e Thanks to the anti-correlation between the two data-sets, we can
measure P((k) parameters very precisely



CONCLUSIONS



Conclusions

o If we get to see the Hawking radiation at e-ASTROGAM
from primordial black holes produced by curvature
perturbations, we will see the GVV signal produced by the
same perturbations at future GVV detectors

e This leads to a smoking gun signal for distinguishing the PBH
from other gamma-ray sources

* Correlating the gamma-ray and GWV signals allows a precise
measurement of the primordial curvature power spectrum



Future Work

* If we observe gamma-rays from asteroid-mass
PBHs, from the photon spectrum we can tell
the existence of a dark sector particle that
decays or annihilates to photons

* Asteroid-mass PBH is a good source to look for
dark sector
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