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Primordial black holes as a potential candidate

Galaxy evolution

First stars . .
- » o @
Dark ages Solar System
S, e o B ‘ < formation
Big Bang * o ‘ > .o
i . ;
- . N o A / » - / ‘
: | Primordial s . @ i . ’ Galaxies form = y @
‘ ] First stars * . ‘ .
‘ fblack holes > | o around black holes ‘ N
B\ ’ . I » ‘ - ) o
~ Ny \ . } . Q b
0 ‘ ® . 9! . . o ‘ i':!!,
380 000 o . * . T R
years e ) o b, o
*
300-500

million years | | - w

LISA might pick up gravitational : Billions of years
waves from merging black holes
in the early Universe -

Webb might observe stars that were
formed during the dark ages near
primordial black holes

Today

Image Credit: ESA



How to observe the signals from PB

Image Credit: ESO
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How to construct redshift-distance relation?



How to construct redshift-distance relation?
A statistical study on PBH binaries may help



PBH formation
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The primordial origin gives an identical primordial mass function

n(M) =

frBH ex [ 1n2(M/ k)]
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Merger rate of PBH binaries as a probe of Hubble parameter
PBH mass function
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Inspiral Merger Ring-
down
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B. P. Abbott et al. Observation of Gravitational Waves from a
Binary Black Hole Merger. Phys. Rev. Lett., 116(6):061102, 2016.
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Cumulative distribution
N(m < mf,m3)

Ntot

C(mi,m3) =

detectable window function
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PBH mass function redshift distribution
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Gradient Descent Method
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How about p(z)?
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However, we don’t know the PBH mass function currently.



However, we don’t know the PBH mass function currently.

Another observable related with PBH mass function
Merger rate of PBH binaries
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PBH binaries
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Thank you!

PBH binaries

Years after the Big Bang
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