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GW190814 &Y 3G Tt : 3daReT # seleh 8ll ST TehIhI0T U9 U IEETHT O
dcd &1 [Aged

ar A - LIGO et (gaTwh1s, anfRierest 3R fafderees, ofsfaamer, guav #) 3ik 311317 - Virgo G¥@s
(3eeFeR) (=TT, Seoll #) & A A Ueh dRAIT-GeIHIeT soleh el & UReh IR faery & Frecarehyor aen &
LR Fepfer 1 Teh 3R o1 6] el AT | $H 775 TeaT shl GW190814 ATH AT I g

59 3o &Y geaT & ecdar Tohd 800 fATere & Hftreh aut Tk faxaTRd sieaTs & Areas § arr F:d gu
15 39TEAT 2019 FI TG H LIGO fSeerext R 95, S AR AleTeh HHY oh AR Fg 02:40 F¥ 27|
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H @l aEad H, GW190814 Nad T Ted 93 gear ¢ 0 3T d& ¢@r Iar § (S
gl TR fFeA GW170817 3R ygd a3l soish gler f¥eda GW150914 & a1 LIGO  fafiarent
& CANT FHH dcliche [ohdT IRT § ). & TIGIThioihd Sleidl olcd. o f3caerT Gt 39 gedas
I YRR foam arm &

GW190814 # 2 fafirse Rdwae § st 3@ s s &

o & TEIN F AT A UG, 3R GTAT 9 & U ¥ et giar g, 9@ Tg Fe@ quh
SEIATS AT Teh IcdThYUI-caT oAl & AT S1ar Sidr 81 sqehr Jofelr #, 81T & 7 LIGO-
Virgo ®eaT GW190412 & GeaTel 31qard 4:1 Tl
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GW190814 @I &@Te@T 20 a1 33l & Teher # Toh oI @ &1F # TUENThd U7 5w a1
G FHE & foT 31 8197 a0 &) Selacesied wiaeH (fegd gradha auiwmaA) & 3¢ g
gotett St 3R 3iafer 3mfa gt ganT 1 1S 3egact Wiel o JEcaTHyuT aiel Hahd & forw
ot off garrefir (3fifCeaher) THSETT T oTgr gt |

39 deh, Tecald-cRaT Hehell & [T 38 T & [degd Graehd FHHEN &I el Th IR GW170817
ATHS Teh °caAT & Hddld ¢@T 1T gl 2017 & 3@€d H LIGO- Virgo (d¥) @icdsh aRT it €eel
Gell 918 38A a6 #ggl ARt & & U Sdeid gueed MfAe a7 5 a1 & gedr 3k 3iarer
# ol gualell GART S@T Tl #ggiel dRi &l cahirg @eft fGemst & sew 3R 96« are ward
g 3R s IRUTATaRT ST Tt & EIfCdATT gl 3ATaId 8T &1 38 AW, seleh gl
faerger &1 3ffeay aRfEufaat &, gerr &1 3casier g g
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------ Initial Localization

—— Final Localization

—i —60°

LIGO 3R Virgo 3=Taishi & 38R, GW190814 HE=TT & Tolegidasiicen (e qreehry) HHheil Hl $o
T HROT 7L ST ST THT | GITIH, I T 56 1T Y A 38 ezt 1 Joretr 7 oy 2017 H 3@
T AT, TSR Foreawd fohdll 81 oM Hehll Sl TehaTehY T hideT g1 aT| GERT g o, Ifg eara o
al soieh glel QAT I &, Al HHAT: ST TAT TG g JIel | e, A I5 ward aedfas
AN W T Fggled arT o AT, @ 09 AT FAAHRT 3HES  sAFh-glel UEeR o 38 G fAarer forar
BI9TT; Teh seleh glel QORI W A ThT 91T =ggied R & HIS Threr AV g0 sael |

EAA VT & FARART -

93 3R BIE AT & e T TAVHAT & A=A &1 W & UMl JUTTT & { A 7 FAeg . fdeen
7 fafaeIrer 31 IeTe T GeI AT ST 23 MO glel &l IeTATT ST 1T AT, i fF 9gel LIGO ganT
&Y ATV Seleh glel T HTETET & 3HeT&T AT Virgo 3earex (¥ @eh) | gAY 31, §ooh OMH Tard 1 Ged# e 2.5
AR 3 MO & wer AuTRd fram arm 4| 58 d98 93 9AT W AT 7l TR, MSP J0740 + 6620 &



IW, 3R solFHTATeS (fAegd ) ool & ATCTH & 39caT &9 & IV Sl dTel sofdh giel
fafRIse gegaTe & =i 1@ o |

ST o gTeT &1 31 N favH -G A TeT aTel Soleh gleT Taorr GW190412 & Hetr #, ¥ 3R eed & glehra
o 1 T JrETseT 3111 &9 & GW [&aeTer o Tor-ayurent # 3TaRer 3ilehsT &l Higleal & HROT ge 1S
Y| SHA GW190814 T&EeH T gt &1 31feIeh fvliereh 3e]HTeT oaTrT: TTe7T 800 TATAT Fehrer a¥ g¥ |

GW190412 BeashA H 58 A @ Tecalehyour-aier fAastel (Fehell ) & 3T-IUThI I 3UTFAT & faw
SIS H [AVAdT 3cafes AT d W AT 3715 & | I§ ATHT ATIETdT [Agid $l U ARIISTds
e & S JecarsyoT fafhor & Sgediar T & qaieATad &

"GW190814 3idcilehsil o shaTeh H Feelld , Teh #IT, ocalehSUT-cRaT O TR, §elel TR HO o A=
T ITTAT ST & S TEATS o IAAT TAEAR & Y AR el &1 goiel HO T T fAeiRor 75 fohadt
gfa Tehs gfa AIMries & TR 9T favam I |

golsh O YT & GedHN U Tg AT el Icdcd et § o T8 Irmemor 9y sggled Fer & 3reyar
IHHTT TG H goohl Teh soldh gl |

Teh 72lel AN @ SIS aTell Jadeh JUTTell #, 38 FgeAl GaRT 3cHTold ecalehyoT def, 7ggiel dl W
Teh SN 33Tl &, TGHT & J&cdlhyuT SaRT G2l 9T 33TT 1T FHG & SaR & FART | I SIR IEcarehyor
TR Hohd TR Ueh ST BISd & ot 3iHAd gof (TS AT 37 v §) &7 &1 T 8 GW190814 & &9 H a3
JA W 3R JvH gumel & foT, SR &Y g B9 ATTd T W g AT cof fr ot | s UhR, &
Hﬁﬁu@gﬁ%ﬂﬂﬁﬂﬂﬁmﬂﬁ%ﬁ?ﬁmmgﬁﬂa@m«ﬂd TR & e O §31T%,?:IT
sl glel F|

Masses in the Stellar Graveyard
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=ggiel FAdRT R soleh glel & GedHTe & Jecdlehy0T cail R faegd Yrehra feeaforat & Aregs & AT Sirar g1 9ot iR
ST AT S LIl FAART 3R soleh 8ol o gelreIATaiesh (g geaehra) ATash 1 FidfTticd id €, Safeh Aral 3R
ATl AT IcaTehyoT el T 3T Wﬁgﬁﬂ‘d‘@ﬁm &1 GW190814 & Teh solah &Il & [deldeT & & & ITfthes & ALY
# grgese (RiTgd ) foham 7 8 3R @y & veh Ut wreetr forasd G o ceg ATl &l ofaTsTeT 2.3 T[T GedHTeT dlell Ueh JGEIHAT
T & 3TCTdl Ueh 3 sefeh glel hl Scqi gé

ool 3R, TEIT-FeR et i HAlse, T & QY gelacidaaiieen (Taegd grahry) Gaier faire
& A =ggiol FART T 3Heilched, 5161 30 GeHTST I 3eTHTST STl I FeloT Follell &, ToT $Hb SR
Teh #gglel TR T T FHIT:HTC ThdT ST Fehell &1 T 3TTehelal GW190814 & goch HECH oh Ged I
I AT & THAT: Teh ~ggiel TN T Y wamﬁmcragﬁ HRY gt gl

gTeliTeh, §H S8 HHTASAT H 31 PR LT i Hehcl © Toh GW190814 # TIAT §9 § HIY 7ol FEN A &,
Teh UHT IRERT ST HHA: eI FHTEARMEA gl FER GeTATA & HeTHTGAT oh HRINUT F HeTdeh ga |
GW190814 = 3 dcdl & gedHed 3R 3% faeT Fr gfehar & X 7 3mhs¥e HaTel 3010 &1 HEr
TEcaThYUT-cR AT 3acileha], TaWe qerder oY 93T 3TETEr 9X JehTer (AT JecarehyoT aial) faee & fore sga
fAuiges anfaa g, [Sae & GW190814 U= Ugell 36T810T &

LIGO-INDIA & 2arT fareie sre:

o1 TGET I GolsTel # LIGO- 137 Ueh T ${fAehT e1TTaT | 7oile W 31y TS eoredi(HEaeht) &l A6l
T gaeh! silanioes [EAf & HROT, LIGO- R o1 i [aodel i Te=3il & TUsc FALAIHIT & 8T
HRAFA BN | FAFEIATATER (EM) GNell Pl HTRTT & Th SET BIC &1 Y Tohel hlaAT g1 cAlfeh T3t
H THa 3HifCearel, Tag-Y, aMAT fhor, AT IcqaieT T Tomer T ST T | GW190814 & TIIT 3 deh s
EM TafroT &7 9dT 38T Tel &, aifohet Toraa: I safaT ot § 321 gl &l 31Terer I St a3 817 |
TeheT AT ISl AT o S e F el ohg T R TG, 0 deh [AfehR0T Y frerelr Tgel § €1 g YfAet gt
R EI AT | EM TR0 T 9T S19TeY @ 38 ST & G&T T el Tohd & o 318 & Toh Fesral fadarT
SOl Bl TE1 §1 TE JTRIIEIAT ol O Sy X A-dige et & off WHLY eIl 1 , STgi Ig el g5,
TSred Tarlr & wde A9 g TatA foham I | 7, 9F &3 & T W sTeais 1 faedR el @ g

AR AITETeT:

T AN ITEUE T & et F faeawor 7 amr fomm 3R 38 @i # Agcaqet dee
fe

o IeAE W Iecaryul fafor HET &9 § Faf g W ar aR scafed eiar &1 I O
3O & eafd @7 9T 3cUed AT § ST AT U AR & 39S T  THar &1 BT,
I e T RE & , 3§ e @ YoMl @ JRcarspyor fafeor &t o 5@ #ifaw 3mgfa &
3d gAlfAFd #H Sofel T HISIarofT AT AT g1 GW190814 YoTell & IATHT GedHA Tohd o
ST EA (J81) el & [T gl alih @ "y " glel &1 AT S §1 g1 & A @t v
gaAS  solh giel faordel geaT GW190412 &Y Jofell & $H Tl & ITa-a[ulehl & JHOT 3cdidsh
HSIGT 91T 91T A




Uealg MO TEATT & doAfeiehl o 8 Teh fARANUT & 9= Jrer T2, fSaer gise & i I8
gIHS Teh GIA% ol giel & 36T &, §leliich HUeh JIHAh & ©ceh Ueh IT 3HH ifUH soler-
g o g & T 18 & g

U HHeY IR

HRA doTfaiehl o USel el gl & Jocareh¥uT-aier (GW) fa=iel & &iF & 3ol drerer feam
gl AT T &, 3egiel ISECIA & THAUIN F gol H<eh, GW Tehal & Hedifceh alai I 0T
H, $g 3URONT AR TATRONT Rieuspiadl & carearcds Hehdl Sl 36T S, Sareal H, &%
fSeerei(@gEe) & Sfeer 3ihst H IUMCrIh oA & Tiol & T Hgcaqol Hifdleh TeallRed
# Arere AT §1 S T Tl TecalehyOl-aidl 3N AMAT-FH0T 3rarelienet, HSE & ffgwid 3R
ST fARAINUT & S 3T TEeHT & G|

LIGO # #iRcg && & CMI d==i$, DCSEM #HsS, ICTS-TIFR SR, ISER alefeprar, IISER qoT,
IT sfes, IT aelies, IIT Bexreme, 11T #arE, IPC antfis#R, IUCAA T, RRCAT &R 3R TIFR
HIS & dolleieh AT &

LIGO is funded by the NSF, and operated by Caltech and MIT, which conceived of LIGO and led the Initial and
Advanced LIGO projects. Financial support for the Advanced LIGO project was led by the NSF with Germany
(Max Planck Society), the U.K. (Science and Technology Facilities Council) and Australia (Australian Research
Council) making significant commitments and contributions to the project. More than 1,200 scientists and some
100 institutions from around the world participate in the effort through the LIGO Scientific Collaboration, which
includes the GEO Collaboration and the Australian collaboration OzGrav. Additional partners are listed at
http://ligo.org/partners.php The Virgo collaboration consists of more than 280 physicists and engineers
belonging to 20 different European research groups: six from Centre National de la Recherche Scientifique
(CNRS) in France; eight from the Istituto Nazionale di Fisica Nucleare (INFN) in Italy; two in the Netherlands
with Nikhef; the MTA Wigner RCP in Hungary; the POLGRAW group in Poland; Spain with the University of
Valencia; and the European Gravitational Observatory, EGO, the laboratory hosting the Virgo detector near
Pisa in Italy, funded by CNRS, INFN, and Nikhef.
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