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Primordial Black Hole as Dark Matter

MM
107> 1 107 1010 1015 1029

I T T T T

I —

V
MB ]
|[EGB ]
3 ; 3
- |GGB GW2 Carr, B., Kohri, K., Sendouda, Y. and Yokoyama, J.I. (2021) ]
10_10 I L 1 1 1 l 1 1 1 I 1 1 1 1 l 1 1 1 I 1 1 1 1 I 1 1 1 1 | 1 1 1 I 1 1 1 L

1015 1020I 1025 103(; 1035 1040 1045I 1050 1055
M [g]



Primordial? Astrophysical?




Intrinsic Property Formation History

Mass Spin Charge Redshift Environment SGWB
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EM Neutron Stars

tars EM Black Holes

Masses In the Stellar Graveyard
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Looking into the future!
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Characteristic Strain

Future Perspective
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Intrinsic Property Formation History

Mass Spin Charge Redshift Environment SGWB
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Spin Distribution
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Stochastic Gravitational Wave Background
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What’s next?
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Years after the Big Bang

The Big Bang
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Background level
Hubble expansion rate

Years after the Big Bang
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Hubble expansion rate

Years after the Big Bang
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Years after the Big Bang
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Hubble expansion rate

Years after the Big Bang
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Dark Matter Spike

Fokker-Planck Equation
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PBH Merger Rate in DM Spike

M
max dn
I' = / [Nsp(MSMBHL )dMSMBH

Mmin MSMBI‘J
PBH merger rate in one spike SMBH number density distribution
N — /Rspl fPBHpSp<T) 20_ (T)U I(T)d37a dn _ dn deir
P i, 2 Mpgn e dMsvBr ~— dMyir dMsvBa
18 Pm dlog(a‘l) deir
_ _14 ( MpBH ? Vel (T) T - f<O)M dM.,; d M.
om(r) = 1.4 x 10 (30 M®> (200 — pc vir vir SMBH

MgsnvBH o
log1o () = @+ blogio g5
%810 \ "0 @+ 520810 { 500 km s—1

—§logg(1+2) ,




I [Gpe? yrl]

S
S
O
[S—

10—9-

PBH Merger Rate in DM Spike

106-

1000F

[a—
T T T

10—6-

— Jeeu=1 _
— fi’BH:]-O-l -
— fopu=10" 1

Amplitude




I [Gpc3yr ]

100

50

10

PBH Merger Rate Evolution

— No spike

10

15 20

I [Gpc~3yr

100

10}

50F

— y=2.0

y=1.9
— vy=1.8
— y=1.7
----- No spike |

0 5 10 15 20

Z

Rtot — Reb + Rsp + Rhalo + Rcluster + etc.

= Reb + Rsp



500}

— 200}

yre

< 100}

I' [Gpc

20r /

10L

100f

501

I [Gpe? yr Y

501

— y=2.0
y=19
— y=18
3MG) — y=17 |
----- No spike
5 10 15 20

10p

— =20

— y=19
— y=18
— y=17
3 OMG) ----- No spike
5 10 15 20

I [Gpe™® yr !

I [Gpe™ yr Y

100f

50r

10f

PBH Mass Impact

— =20 100}

y=19 I

— =18

1 OMG) — y=17 50 B
----- No spike ]
5 10 15 20

I [Gpc2 yr ]

v=2.0
vy=1.9
vy=1.8
v=1.7
No spike 1

100f
50
10f I
— y=2.0
5t — y=19
— y=138 5 o
— y=17
1F/ ]
----- No spike
0.5f
5 10 15 20 0

20



DM Halo Formation History

100
100 :
50
= 50 =
5 =
T o
<
& S 10}
~ 10 o —— Ellipsoidal o 53
5 // —— Spherical I
S s EPM
1 1 1 L L 1 " 1
0 5 10 15 20 0 5
v/
flom) =A (1 + (UTM)_ ) exp (—%) dniM,z)
oV dM DM

15 20



Background level:
Probe Hubble expansion rate

via early PBH binaries Years after the Big Bang \_ )
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Background level:
Probe Hubble expansion rate
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