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Masses in the Stellar Graveyard

in Solar Masses

o ° O o
20 . O o oo [+

40

N * ) °
10 o e °
[ ] X-ray Binary
Q .. o o o o [+] o~ Black Holes
5 ® o oo L

Known Neutron Stars : -
2 'y = .'-.'.. T :... :.o. o
- . - L] L ]
g $ . l.... L D :-. " o e 4 r
1 T =
LIGO
N = =3
V. CHSdl= MEsto| A%}
WetMoZ i 20|Y= ZHI HE 242 CHEZ| X0 LHE 20020179 108 1620 = O[{RLLCE.



TIMELINE

SR SH0IM WYs SOl Zopd, ZtAZY, AN 3 o 1E

- M < @ o T e m
= 10 o — — — RO RU <X KT
I T K'Y K al
mw o 2 ol o & iy W0 =
HE g Hgpd mFrMUH TS
K D o 5 &= B3 ~ %o Ko ol @ ©
n = ol H = jod M B o=
0 2 ® %0 o & Ko T L
Kio pal = ol Ho 9 - X =
— S U qr g o O T
= KO & o rH =3 ok 1o T o e
g Hos g 2 A H oo S W
Bk ke DR E G = ° R

25 OROKO Kio M X om
A0 m oy oy A 2 R M
O oz R jok 1 o I
- B 20 o K O

N ]
= o W ol T — =~ OoH ™ o) th
o U o Ok = S 5 3 kO —
o oy BoZ ero Ko D=
R I I Ko pp O &5 @ o7
. =0 SRy mof LR oE
. . Kl o] @ © =< - By OI M 2 o3
5E0 M a5 & — K4 i o

N ot R 5 g - K = ol oo <t
[ = | = X0 ko oH T o«
/ = 1, T R 8 Ko — o3 Joll
X xg ™= F LT Ok U o
Wl R oom = h Uog R RE
= H 5 83 mm_u_#a___aﬁa_a
. GW_E%HME EEmEWﬁxaAT
o . B g Kok RUT gy ooy N Bl <0
g B apey § 2 4 T N (L R T
g =2 ¢ PRESE3® o B4 = Ko ol = &F 2 m oo 2o

~ S Baa &2 wuuuﬂmﬂmw €5 agw = . gk ol ol Mu 0 &0 =) O n U
+ o EROA + £ WFokowED +0 TRM Ao 2 = ok - mi = N <K 03 J]
0 ' g i i 0 = R o R = N V= R o R~
NP ez Ee geea @ ¢ AmMET = ol ol Moo o= Ko o = .o W
g2 55" v 3 mﬂmmg 2 mwmmug T = H RO o 94 Ko = mo 9% g -5
SER " Eeg m > WS S g omoon HOM,
8¢ 8 = R o8 NOE © o m oA R oy
£ T WE EH Ko o R M w1 2 owms Kou g
L3 o m oK g M o o @S WX g
£3 & R & 5 2 ¥ x ¥ m.n_u g
28 = 0ol xWET S TR R K
B P Ko o3 = ™0 HI o W Kr gy OF MHoF
% oF oA g X i Ko ™ o T X =
., N S R o N Kooz B oy
“ o o N K K W o ol ok I KT g
i PO R~ R DT R L4
o @K Es < = oy Ko B g
< o = ol ol K OKIr U = W X T ™

ATHER| 2hQl 2l S-EAHEO] FElE[of AL, O]

—

.
O

ASE AAFSER ACEH 221 59| of2lf 20|



VL. S&{0t A4 HY

FESUE S50 Qs e SHM HE 43 3 £ SEAE S0 ol LU E SO 5 MXI|MO] SA| 25
432 SEn HES Y CrS4l2 WEstol A|2Fol &ALt oixf 7t5 Sl 2fo|1o| AE 450] 20193 %[5 4
A=SEX =2 32, =HE 8 SYXNE =0l 2ot SO HE HeIt HM F01E A2 of & lch £ o
M A= EAQ KMCH SHIp HEI 7 dSH 2 7tSE ER, 7|EL FA|np #F50 =& 2QlE 4 GlE M=
2 MA| pleo] 2HE Ao 2 39| Tst A 25t Ho| WYt Tlot A0 I A J|ofg A= of MEt

XM S0t AE7| 2= ofelfErel W2l A(Einstein Telescope)t 2|AHeLISA) SO| ULt OFQILERRI YA S
X|5tofl 10 km ZIZ2 3 2

AN
2 HE 2[0[X ZHAAO|H, E|At= 2159 37HE 242 1002 km E
Tl 2of &2t 2o = B X|oh 2|0[X ZHIA[O[Ct ILHOM = XY 28 74K = M2 XMTS+ dE7| 23

o
—
12 IS 42 2YO Solz

Z(SOGRO)7t A=l A0 UCL[5] 20 == X|&t9| 20| ZHdA[et 2[Ate] S S mi&tel SHO HES =
HZ 5t ot Ot oHgo| EEtXIEE, Cieket 29| AHMCH St
2

B Y|l RO wet AB s B
HBT|E TS AZ|Y| RF HMOIN TS FULE ASY 4 UCL TS Sof 2AY Y22 959 2

&2 7|thel =L

Ao

N

LIGO Scientific Collaboration and Virgo Collaboration, Observation of Gravitational Waves from a Binary Black
Hole Merger, Physical Review Letters, 116, 061102 (2016).

2. LIGO Scientific Collaboration and Virgo Collaboration, GW1770814: A Three-Detector Observation of
Gravitational Waves from a Binary Black Hole Coalescence, Physical Review Letters, 119, 141101 (2017).

3. LIGO Scientific Collaboration and Virgo Collaboration, GW170817: Observation of Gravitational Waves from a
Binary Neutron Star Inspiral, Physical Review Letters, 119, 161101 (2017).

4. LIGO Scientific Collaboration et al., A gravitational-wave standard siren measurement of the Hubble constant,
Nature 551, 85 (2017).

5. H.J.Paik, H. M. Lee, K. Cho, J. Kim, Gravitational-wave Detectors and a New Low-frequency Detector SOGRO,
New Physics: Sae Mulli, 66, 272 (2016).



Sk A|CH Of-A| &F-3/?style=style6&type=print 9/9



