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LRI 1 Class. Quantum Grav. 27 (2010) 173001
Table 4. Compact binary coalescence rates per Mpc® per Myr?.
Source Rlow Rre Rhigh Rmax
NS-NS Mpc—> Myr~ 1) 0.01 [1] 1[1] 10 [1] 50 [16]

NS-BH Mpc>Myr 1) 6 x107*[18] 0.03[18]  1[18]
BH-BH (Mpc3 Myr~)) 1 x107*[14] 0.005[14] 0.3[14]

3B bl S R g 2 i 0.1-300 /Gpc3/yr

Mass distribution R/(Gpe3yr 1)
PyCBC GstLAL Combined
Event based
183 +9.1 8.6
GW150914 3.2753 3.6130 347558
LVT151012 9.2130:3 9.21314 9.41304
+92 +94 +92
GW151226 35152 3775 3775
+100 +105 +99
All 537 40 5674 514
Astrophysical

+43 +43 +43
31F 3043 30143

Flat in log mass
Power Law (—2.35) 951%%8 992(5)8 9 - 240 /G pc3/yr

PHYSICAL REVIEW X 6, 041015 (2016) 6
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Class. Quantum Grav. 27 (2010) 173001

Table 5. Detection rates for compact binary coalescence sources.

IFO Source? Nigw yr~! Ny yr~! Nhigh yr™! Npmax Y1~
NS-NS 2 x 1074 0.02 0.2 0.6
NS-BH 7 x 107 0.004 0.1

Initial BH-BH 2 x 107 0.007 0.5
IMRI into IMBH <0.001° 0.01¢
IMBH-IMBH 10~4d 10-3¢
NS-NS 04 40 400 1000
NS-BH 0.2 10 300

Advanced BH-BH —04—30 20 1000
IMRI into IMBH 10° 300°¢

IMBH-IMBH 0.1¢ 1€




LIGO, VirgoM K

LIGO 02

Engineering run: 11 B f1&H 5
O2HIH¥: 11H30BM G
FERFInHERRLIAF 22BN HE
02+ :3ATAINLSAET
NS-NS ~70Mpc

BBH(10+10Msun) ~ 300Mpc
BBH(30+30Msun) ~ 700Mpc

http://www.ligo.org/news/index.php#02Jan2017update
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B #2E TIE, HREIFRRESLEL. By Leo Singer
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GW151226

GW150914

image credit: LIGO/Leo Singer (Milky Way image: Axel Mellinger) 14



By Leo Singer

LVT151012 +virco

GW151226 +vireo

GW150914 +virco

image credit: LIGO/Leo Singer (Milky Way image: Axel Mellinger) 15
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*Triggered search

S NBEUSNNDIES (BHE, —a2—K) /) DEBAINGEEZ]., A RZHK
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154EDGRBDFFZ, ARDIEHREFE>T-F)H—EFEETIL,
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(PEBE C215B2<ETEHAITET) arXiv:1205.2216
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NS-NS &8  @180Mpc (95%Cl)

L:LIGO-Livingston
I C AN T
median of 6Q [Deg?] 30.25 9.5 \K/ Xl{g?m

I: LIGO-India
J Veitch et al., PRDS5, 104045 (2012)

(Bayesian inference )

See also Rodriguez et al. 1309.3273 direction, inclination, polarization angle

i doml
BH-NS ’é‘ﬁi @200Mpc are given randomly

I U A T

median of 6Q [Deg?] 21.5 8.44 4.86

(Tagoshi, Mishra, Arun, Pai, PRD90, 024053 (2014), Fisher matrix)
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Angular resolution error FWF (10,1.4) Msolar

04 - - - -
----- LHV, median=2.14e+01, Q3-Q1=4.34e+01
0.35 | - = =-LHVK, median=8.44e+00, Q3-Q1=1.53e+01 |
' — LHVIK, median=4.86e+00, Q3-Q1=7.63e+00
0.3+
025t
ool 5’.5\_,___4-.%
0.15 | I
o 38
0.1 1 A
0.05 | S
0 L. . o,
-1 0 1 2 3 4

Log[A @, (deg®)]

(10,1.4)Msun
@200Mpc

TN

(Tagoshi, Mishra, Arun, Pai, PRD90, 024053 (2014) , Fisher matrix)
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(10,1.4) Msun  @200Mpc
Median of /\ [rad] ((1.4,1.4)Msun) @200Mpc

only SNR

network

3.3deg
(8.6deg)

2.7deg
(6.4deg)

2.2deg
(5.1deg)

9.3deg 8.3deg
(41.5deg) (34.4deg)

LHVK 7.1deg 6.5deg
(24deg) (21.0deg)

LHVKI 5.8deg 5.5deg
(15.5deg) (14.3deg)

PR CBE AR A [T HEIRL TL
IBREM D MDE, BEEFRIE

\D

B <Rz

=5

(Arun, Tagoshi, Pai, Mishra (2014), Fisher matrix)
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Jet—ISM Shock (Afterglow)

Optical (hours—days)
Radio (weeks—years)

Ejecta—ISM Shock

Radio (years)

Kilonova *._
Optical (t ~ 1 day) ™

Merger Ejecta
Tidal Tail & Disk Wind

et

v~0.1-03c

22
Metzger, Berger ('12)



=] B 25 A
2R FEAD=X LAER

5 13K - 8RR T 35 (<2 10kpe) TREC L (F 4R -



EMERREENR £

d®°” [kpc] for Galactic center

SRSAT T

>
5

i

A A HE B A

Gossan et al. 1511.02836

LMCA [A]

d®°” [kpc] for LMC

Waveform|HL 2015 HLV 2017 HLV 2019 |HL 2015 HLV 2017 HLV 2019 1602.03028
miillerl 2.3 3.3 4.7 2.5 3.8 5.3
miiller2 1.0 1.5 2.2 1.2 1.8 2.5
miller3 1.2 1.5 2.4 1.4 1.6 2.7
ott 2.4 3.4 5.9 3.2 4.9 7.2
yak 1.5 1.8 5.1 1.6 2.1 6.2
diml 7.0 9.1 17 7.4 10 18
dim?2 11 17 29 13 20 32
dim3 13 21 38 18 32 50
schl 31 43 78 36 48 90
sch2 35 50 98 45 56 120
Waveform Type Ref. Waveform Name (hrss) Jpeak Ecw
[107%% at 10kpc] [Hz] [107'°Myc?]
2D neutrino-driven convection and SASI [14] yak 1.89 888 0.11
3D neutrino-driven convection and SASI [37] miiller1 1.66 150 0.14
3D neutrino-driven convection and SASI [37] miiller2 3.85 176 0.42
3D neutrino-driven convection and SASI [37] miiller3 1.09 203 0.26
3D neutrino-driven convection and SASI [29] ott 0.24 1067 4.46
2D rotating core collapse [17] diml 1.05 774 8.54
2D rotating core collapse [17] dim2 1.80 753 30.97
2D rotating core collapse [17] dim3 2.69 237 1.53
3D rotating core collapse [147] schi 5.14 465 1.92 x 103
3D rotating core collapse [147] sch2 5.80 700 3.53 x 103

See also Nakamura et al.
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Essick et al. arXiv:1409.2435
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LIGO¥+ K &TIE
02:2016-2017

03: 2018

O4: 2019-2020 (aLIGO design)

A+ : Advanced LIGO plus
05: 2022/2023(?)- (A+IZ X5 %R A

Voyager: current facility

Cosmic Explorer (CE) : L=10-40km new facility

J—0Ow/\ Einstein Telescope (L=10km)
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aLIGO%R ;HI A] gE ER Bt

FE1(S/N=8)  EK(S/N=8)

NS-NS: 196Mpc 445Mpc
NS-BH: 410Mpc 927Mpc
BBH: 967/Mpc 2187Mpc
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Essick et al. arXiv:1409.2435
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Essick et al. arXiv:1409.2435
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