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21 #S, 2019 H g 8:32 F (IST), IeaAcd
LIGO (g1, areered 3R fafderees,
TSTAATT ) 3R Virgo (K=, geeil) Fgraht &
dW 3aclieed 3E™ & e faaa O =
T&cdTehYUT-cT Hehel I @ 1T 3R 91 a1
%I Teh IETURCT &7 & faerme solsh-glel 7,
aﬁﬂﬁ%ﬂﬁﬁqﬁwwm%us@rmaﬁ
GW190521 &l 118 feam aram &1

e AR @emesifadhr Afgard &1 faavor ¢a
drel eMeT U shaAen: Hifaehr THeT 97 (Physical
Review Letters) 3R @mMadifadr S 9a
(Astrophysical Journal Letters) ¥ eI T
AT R

T 1. GW190521 Fehd drel fAfése &1 woa-3mghy
%o, LIGO ga%is (M), LIGO Livingston (F7E), 3R
Virgo (i) SaRT &&@T 3137 21 S, 2019 & 03:02:29 &
Fgrafd gEaEf® UTC & TmeT RRumr = &) s
AR aAg-3ngfy Srsosd & FHT @1 T gefeanr ganrT
I ST &1 FRaeTer 1 Sge B 3Ry 3 35 SererT
60 Hz &7 TH ITgRT W &A= &1 (AR GW190521 irer
CEEAGER! @rl;rrvcr)
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GW190521 T §?

GW190521 T, aTgei Yetifel H gAR I & GedAT & 85 3R 66 [T 95 YA W
ar sk @Yl ST TFHT %Wﬂﬁﬁ@mﬁ‘mmm% El’rmfra?ﬂm?rﬁ
142 W&?W%Wﬁwﬁ?aﬁwﬁﬁwm%l SH & Hehe A& TEATS
¥ AT Y 17.2 %ﬁaaw&raﬁ@rwaﬁq&@rwmﬁ%amagw
AT DT SaRT Gof ohaT ITT 31 cTh T T GIEY IocdlehUT 3T Hehel &1

Teh FE/Hp AT gl qefd (R -2 i e ) &, 2 Fsfor soleh gle, St 3y Toh g
%mqa—cﬁaﬁ &, 3R Tk faRimer Tohrd @ IR §U Wérwavﬁa:wﬁ'\cqﬂt
PT 3cholel HLd %h 37 mwmwmﬁwﬁﬁﬁm%u sﬁﬂﬁ»—cr
& liet w7 § - FfAd g1, et 3R (ringdown)ERAT UTed i%ar) FeeT a5
ueufd gAR HHH SaRT weAcH HTHAY AT (Lowest detectable frequencies) &
HorgeT (coalescence) & HEY gl A I[oRcl g AT o Hehell ol 3T T Srar ol &
| GW190521 & Hehd T AT 37aTe 0.1 Hhs I 2T

Inspiral Merger Ring-
down

7 2. & solh glel Fr cFay A

TEcATehYUT-caT Hehel o cllel
3ToT3T-37e19T TROUN T YTdTeA eica
FeT aTelT IINE

GW190521- Uah TeelaeT gesT AT &7

o 3ifd# seieh il o Shael 31 da 9T 31T FHT LIGO- Virgo soleh glel H & dad
fareer ik 8T & [ -3 &Y 3] 9fes LIGO -Virgo Tgae! garT @ist a1
Tgell AL Gl (I & gedATe & 100-100,000) aTell seleh glel T &

o 21 AV T T 92 YA W soleh @Y dT TFhl T 3cTeeT, SH TeaAT o HSEET &
TTALTAT AT T TAETOT kel g Teh eIl e oY Jeref fohar 8

o SR Ueufd # ARIIT GeTHTH dlel seleh glel & Ig ITATURUT HY JIH, soih
BIeT o 315 & I §AR THS I Felchl ol &1
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AT & gegdAT & ard| Il
AT & IHad faereT & 3@y
FT GTHATA Teh olTel TAhI0T oh & H
R@rar sar g1 @Il A A
SEATt qUs T SIS IeTATII
GTATT H ATATTTAAT T H#AT Sl
g & g1 39 @il &

. GSOHATT TISC g1 (GW190521 &
e Hifgdr RAfgary W gaAR
eraT & =T 10 F e )

201 1 .
l ] 1 GW190521 & RNfFAT -

Ueh ARATIhI seleh 8ol T 9131

I, Soleh glel &l JINRRUT 3aAsh gedATd & 3MYUR TR I &1 GeIdART &Hg
fATROT & Th B W "dREAIT GeATT solsh glel” &1 $H TR & soleh gl JIA Sl
LIGO -Virgo [ & qRUMATa®T 319 de 3aRer 7 q@ ¢ §, 3o gedAT g4 &
GEIHATT & 100 T & &1

UHT AT ST & T SoTehT 16+ 3TEUR JTUFATART faEwhie =ROT F R & a1 o3 YA

W ART & 3ifdH =TT 3R TEcdg AU & garT Il &1 TeMereiifdehd Alsel Sard 8

& SIIT819T 65 & 120 (AT 53 GeT AT dTel A & AIY seleh glel ol FHATOT Ueh &TR gl

gU dR SR sTgt AT ST Hohdl 1 39 (mass range) Ged#Te 8131 faEaRoT &l " A1
37ATT AT Rerddr /37T gl ST g1

sofh glel GegATe &1 faTaRoT & g@ll 3R "guATAT seleh gle” gIam &, Sitan
Wﬁﬁ%ﬂﬁm%ﬁ%ummmameméﬁﬁ
afra\?fr%m?rasm ﬁﬁmﬂmm soleh §IeT &1 aIEcd H 31 SodThR Seleh glel
$I 3T gl hdl &, Tg 3737 dh Teh 8Ty qd|§3ﬂ%|
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AR GeAl 3R gRATHT (iftiea) soleh gl & o, "HEgadl Ged#e soleh
gﬁwumsmwagwmm“rm% ﬁﬂﬁmo@aa?{mooooama:m?rm
T &1 3T deh “HEGcil Ged#ATe dTel sefeh glel (IMBH)W@%WW@E&T
&)

GW190521 &I fafrsearn:

o 3MAfISC seleh glel T GeTAT I & GedA ¥ 100 [T 38 & it 39
BTN UT TRT Galel [=iTeT & 3fecteted [ IMBH o @RI HA9UH @M 91T

o I & GeTHATA I 85 T[T ST AT dlell soidh gleloilich fATNEE geg et 3cRTel
SR H g1 §1 98 FeAS H 93 YHA W ol 8l & IS & Ueh dohioueh dilch
1 3N ST AT § - FHAT: STET Ueh TARAY ATATEROT 7 BIC scieh glel & FIA &
S SANAR HECE Icll § 8leh 38 &1 S foh TR g o A1Y &S Soleh gloT
F AT BT

GW190521 & IGcdeel T ILIETOT:

GW190521 Hehel & AT &9 & HIIETAT & ATATY TACUT T TI&TUT Sl T Teh 3He]aT
mm%mﬁ?ﬁmﬁ?m%wmﬁqumﬂwm|m
& denfeus fAeurdal @ AT Havd 1 FfaRed RAvAT #1 @ & foT gdeToT
fhT 1T & GW190521 wm@ma@amwﬁm%m@mma
a1 Y & 31w aTT T

LIGO- SR & Hgcaqul 4l :

LIGO- $1R U faRITel SRS & Fidl Ui & aR H 31Teeh Sfiefel H Hgcaqor ${faenm
ST Sif T TR 31 EAHT 5 AT gHeh1 sflanfers [eafd & FNOT, LIGO- 7R
& Jg ISR solh Glﬁ faerr &Y gean3it & 31 T TATTHIOT FH &TH HLam)
SH% 3Melldl, YIS sicdsd H Uh AR YIS SIS @ FHH sicds IHSEIT &
W&W%ﬁmﬁaﬁaﬂmﬁmmsﬂwmﬂwﬁﬁmmu

W 3IhRT & gfa dRA™T QereeT -

IT ST & IecaTehyOT TRaT ITHT Heg, LIGO- Virgo & fAfésel (Ser) # Aegadi a3
mwwmmﬁmmﬁmm%ﬁ?muﬁleGo -VIrgo
AT TaH 3% GEAPRT & FEANT § & ATy Ted aX & T
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Ig THE GW190521 BT T Tl ofdllel o AT H ATHS AT FHHSI Tecald aT
Hehel T GaTeIT Fehicl Sl IS it & foIT, dAATioteh eI hld & R 57 HeTaalr &t
3MTehelel Tt & fob QMY Hehel T 3eTI]oT &1 T6T © AT 481 Fefg fAelleT hoeRar @ieT #
GW190521 & UdT ol9TTel o Hgcd T JTeholed el & [T T g & JHETIT H AT
AT SHF IHelal HHE o ALAGCAT GeHTST soidh glel & ARG AEs! 7 fafdest @rait
BT gl & TET T 3Teheled I H T &AMy 1T IR HTHeTT FHE LIGO-
Virgo =TTt & AT X 37t st 3 oo @Yel ST TaT o Tl & TaIT 3929 RFT
STl aTel fthoet S & [ahfad e 7 enfder

Toh HHCH EIET:

AT daTforent F el et gerehl 7 Jecarehdor-aiar faaret # 3raroft Aerere f&ar g
fIAY &7 A, Iogi TTEAT & F5 IMSEET F FHGON H §of ab, GW Tohal &
AT cREN Y T0TT F, F3 BRI @ AR Al (Se) & armnt # 9Ra w5
ﬁvmﬂﬁmvﬂﬂﬁaﬂ@rmﬁmmgl SH eral TIF
TEATHYOT-ARIT 3R IMAT-EHOT 3raelaned, HSEET %Wﬁ?ﬁ%ﬁ%%@ﬁw
%a:émqagsﬁ%qﬁwaﬁe@a%l

LIGO # #Rc &1 & CMI de=ig, DCSEM #Hes, ICTS-TIFR daTelRR, IISER hieihre,
ISER qOI, IIT sfed, IIT e, IIT geisTe, IIT #erd, IPIT aefielar, IUCAA goT,
RRCAT g&N, SINR @Ieehldl T TIFR- He$ & dilicieh QA g1
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ADDITIONAL GRAPHICS

1. Masses in the stellar graveyard (in solar masses)
Click here for full resolution image

Masses in the Stellar Graveyard

in Solar Masses

EM Neutron Stars
Y L]

® o
0..0.. '..

Updated 2020-09-02
LIGO-Virgo | Frank Elavsky, Aaron Geller | Northwestern

Image caption: This graphic shows the masses of black holes detected through electromagnetic
observations (purple), black holes measured by gravitational-wave observations (blue), neutron
stars measured with electromagnetic observations (yellow), and neutron stars detected through
gravitational waves (orange). GW190521 is highlighted in the middle of the graphic as the
merger of two black holes that produced a remnant that is the most massive black hole observed
yet in gravitational waves.

[Image credit: LIGO-Virgo/Northwestern U./Frank Elavsky & Aaron Geller]
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https://drive.google.com/file/d/1ue6Fr7lzEuPbp3xILbjFKjGh_2jH98O3/view?usp=sharing

2. GW190521 Infographic
Click here for full resolution image

GW190521

The most massive black hole collision

observed so far

Discovery Distance 3 Detectors
[ | Three detectors made the
21 May 2019 17 billion observation: the two LIGO detectors

light years away

Binary Black
Hole Merger

in the USA and Virgo in Italy.

‘ 85 66 Premerger

High

Masses
This is the heaviest :
pair of black holes 142
which have ever o

been observed |

Remnant

B G\W190521

Origin Story

The black holes which collided to

make GW190521 are so massive

that we're not sure how they were
formed. |
One option is that they are both

the result of previous black hole

collisions.

[Credit LVC/Daniel Williams]

.
Ringdown

The black hole formed in the
collision continues to vibrate after
the merger, and “rings” like a bell
for a while. This lets us test our
theories.

Once again Einstein's
g General Relativity passed
this test.
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https://drive.google.com/file/d/13QyR8qAoaGBnDCRs1t1nmc-0RtJJwAgM/view?usp=sharing

MEDIA CONTACTS

LSC-LISC Principal Investigator
Sukanta Bose (IUCAA, Pune)
E-mail: sukanta@iucaa.in, Tel. 020 2560 4500

LSC-LISC Co-Principal Investigator
Bala lyer (ICTS-TIFR) E-mail: bala.iyer@icts.res.in, Tel. 9739373144

LIGO-India spokesperson
Tarun Souradeep (IISER Pune and IUCAA Pune) E-mail: tarun@iiserpune.ac.in,
Tel. 9422644463

CMI - Chennai Mathematical Institute, Chennai
K.G. Arun E-mail: kgarun@cmi.ac.in, Tel. 9500066350

DCSEM - Directorate of Construction, Services and Estate Management,
Mumbai

ICTS - International Centre for Theoretical Sciences (TIFR), Bengaluru
P. Ajith E-mail: ajith@icts.res.in, Tel. 9164594474

IISER-Kolkata - Indian Institute of Science Education and Research Kolkata
Rajesh Kumble Nayak. E-mail: rajesh@iiserkol.ac.in, Tel. 9903507977

IISER-Pune - Indian Institute of Science Education and Research Pune, Pune
Tarun Souradeep. E-mail: tarun@iiserpune.ac.in, Tel. 9422644463

IIT Bombay - Indian Institute of Technology Bombay, Mumbai
Archana Pai E-mail: archanap@iitb.ac.in, Tel. 9037573123

lIT Gandhinagar - Indian Institute of Technology Gandhinagar
Anand Sengupta E-mail: asengupta@iitgn.ac.in, Tel. 8758146696

lIT Hyderabad - Indian Institute of Technology Hyderabad

IPR - Institute for Plasma Research, Gandhinagar
Arnab Dasgupta Email: arnabdasg@ipr.res.in; Tel: 8306098020

IUCAA - Inter-University Centre for Astronomy and Astrophysics, Pune
Sanijit Mitra E-mail: sanjit@iucaa.in, Tel. 8275067686
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lIT Madras - Indian Institute of Technology Madras, Chennai
Chandra Kant Mishra E-mail: ckm@iitm.ac.in, Tel. 8748816343

SINP - Saha Institute of Nuclear Physics, Kolkata
Arunava Mukherjee Email: arunava.mukherjee@saha.ac.in, Tel. 8317813612

TIFR - Tata Institute of Fundamental Research, Mumbai
A. Gopakumar E-mail: gopu@tifr.res.in, Tel. 9869039269
C. S. Unnikrishnan E-mail: unni@tifr.res.in, Tel. 9869564290

RRCAT - Raja Ramanna Centre for Advanced Technologies, Indore
Dr. Yogesh Verma E-mail: yogesh@rrcat.gov.in, Tel: 0731 2442627
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