
 

 

LIGO	and	Virgo	make	first	detection	of	gravitational	waves	produced	by	
colliding	neutron	stars	
	
LIGO gii Virgo idumanistsduumya noo?gutsiisaduumya 
Abuduuxbiisii o?bigimskAAsts i_dubitsiibya nAbuutsbii 
bugutsitsbiixiya gagadusiix 
	
	
Discovery	marks	first	cosmic	event	observed	in	both	gravitational	waves	and	light.	
	
oonoyiiyaatsimya ita?dawaa maduum?t idabobo?gwissxiniip muustsk Abuduuxbiisii 
o?bigimskAAsts gii aanagimaa. 
	
	
Watch	the	Press	Conference	live	at:	[				]	
	
gidaxsatsiibuwa ayak?sessduuya Adudus: [ ] 
	
	
For	the	first	time,	scientists	have	directly	detected	gravitational	waves	—	ripples	in	space-time	—	in	addition	
to	light	from	the	spectacular	collision	of	two	neutron	stars.	This	marks	the	first	time	that	a	cosmic	event	has	
been	viewed	in	both	gravitational	waves	and	light.		
	
aguduumaaniistsii, mugagyabiguwAx agA~gamu?gutsiisaduumya Abuduuxbiisii 
o?biginskAAsts - gyanimI issxgwiip idAsiinimya - gyaniiaanagimaatsin uudo?batsuutsii 
nadugIya bugutsitsbiixiya gagadusiix.  anni ita?dawaa Aduum?tstsii gyamu?k spuu?ts o?ganabii 
itsatsimya miistsk Abuduuxbiisii o?bigimskAAsts gii aanagimaa 
 
	
The	discovery	was	made	using	the	U.S.-based	Laser	Interferometer	Gravitational-Wave	Observatory	(LIGO);	
the	Europe-based	Virgo	detector;	and	some	70	ground-	and	space-based	observatories.	
	
gyamu?k oonoyiiyaatsimya itu?gwisxinimya amsgabuu?ts - itstsii Laser Interferometer 
Gravitational-Wave Observatory (LIGO); anni Europe-itstsii Virgo itu?gutsiisaduubyuyix; gii 
igiitsigibuu xa?gui- gii tsaanitsiibyuu-itstsii idabobo?gwistsiists. 
	
	
Neutron	stars	are	the	smallest,	densest	stars	known	to	exist	and	are	formed	when	massive	stars	explode	in	
supernovas.	As	these	neutron	stars	spiraled	together,	they	emitted	gravitational	waves	that	were	detectable	
for	about	100	seconds;	when	they	collided,	a	flash	of	light	in	the	form	of	gamma	rays	was	emitted	and	seen	on	
Earth	about	two	seconds	after	the	gravitational	waves.	In	the	days	and	weeks	following	the	smashup,	other	
forms	of	light,	or	electromagnetic	radiation	—	including	X-ray,	ultraviolet,	optical,	infrared,	and	radio	waves	
—	were	detected.		
	
aganyuup bugutsitsbiixiya gagadusiix iixstunado?bugiya gii igu?gadAxbigiiya gii idAstuwasiiya 
AsAxgaasimiists miixsk stunaduuma?gu gagadusiix, gidoda~kuu?biiya bugutsitsbiixiya 
gagadusiix, idabsgibiya muustsk Abuduuxbiisii o?bigimskAAsts itu?gutsiisaduumya giibiibui 
issxiinidaxin; Abuutsbiiyasix, ni_gI stunatsi~gamanatsi nidAni_gaduumya spisuuuumskuutsp 



 

 

aanatsiists AsAxgaasimya idabsgibya gii inimya anuum xa?gui naduixisnidaxin Apstsiixisamuu 
miixsk Abuduuxbiisii o?bigimskAAsts. madagAixtsiigui udAbuutsbiiya, myanitstsiiya 
aanatsiists noo?gutsiisaduumya. 
	
	
The	observations	have	given	astronomers	an	unprecedented	opportunity	to	probe	a	collision	of	two	neutron	
stars.	For	example,	observations	made	by	the	U.S.	Gemini	Observatory,	the	European	Very	Large	Telescope,	
and	the	Hubble	Space	Telescope	reveal	signatures	of	recently	synthesized	material,	including	gold	and	
platinum,	solving	a	decades-long	mystery	of	where	about	half	of	all	elements	heavier	than	iron	are	produced.				
	
amuustsk essxgatsimya essbummi_datsiya idabesspsabiix ixxowanitsii ma?gitu?gwisxinisaa 
Abuutsbiisiists bugutsitsbiixiya gagadusiix.  gii aganyuup idabobo?gwistsiimaanists anistutsimya 
miix U.S. Gemini Observatory, miix European Very Large Telescope, gii NASA’s Hubble Space 
Telescope Astamatsugii nistsisgI Anagu abAsdutsiibya nigudAgimya, anu?k agAsxiniip tsiya 
ano~gii nigudAgimiists igutsistssuguuyi miistsk miixgim i_tu?dabAsdutsibya. 
 
	
The	LIGO-Virgo	results	are	published	today	in	the	journal	Physical	Review	Letters;	additional	papers	from	the	
LIGO	and	Virgo	collaborations	and	the	astronomical	community	have	been	either	submitted	or	accepted	for	
publication	in	various	journals.	
	
auu?k miix LIGO-Virgo agAxisdaniisdutsimya agitsiinAbya muu?k sinaaxin Physical Review 
Letters; gyaniistsii sinaaxin miix LIGO gii Virgo collaborations gii miix axiibiisabesspsabiix 
ago?gutsiya gyI agotsimya agitsinsinaya myanistsiinapsxgaxin 
 
	
“It	is	tremendously	exciting	to	experience	a	rare	event	that	transforms	our	understanding	of	the	workings	of	
the	universe,”	says	France	A.	Córdova,	director	of	the	National	Science	Foundation	(NSF),	which	funds	
LIGO.	“This	discovery	realizes	a	long-standing	goal	many	of	us	have	had,	that	is,	to	simultaneously	observe	
rare	cosmic	events	using	both	traditional	as	well	as	gravitational-wave	observatories.	Only	through	NSF’s	
four-decade	investment	in	gravitational-wave	observatories,	coupled	with	telescopes	that	observe	from	radio	
to	gamma-ray	wavelengths,	are	we	able	to	expand	our	opportunities	to	detect	new	cosmic	phenomena	and	
piece	together	a	fresh	narrative	of	the	physics	of	stars	in	their	death	throes.”	
	
“igAdamidagyabii amu?k imagaabi otsisdabitsiip manistabodagiyasin amuu spuu?ts, “ awaanii 
France A. Cordova, Iiitsisgimaan miim National Science Foundation (NSF), uutsbuummuguwa 
miix LIGO.  “amu?k oonoyiiyaatsimsin Adabisamuu nidabessginiibinnaan, 
na?gatsitu*essxgatsibinnaan spuu?ts o?ganabiists i_tu*dogutsiya Abuduuxbiisii-o?bigimskAAsts 
idabobo?gwistsiists.  aniixI NSF Adabisamuu nidessbummuginnya mistsk Abuduuxbiisii-
o?bigimskAAsts idabobo?gwistsiists gyamustk i_dAbissabyup i_tudessxgamatsimya 
i_dAn~ni_gyup gimiixsk spisuumskuutsp aanatsiists AsAxgaasimya isxgibiists, anu?gIya 
Adabssugabii agidoo?gutsiisaduumyatsim spuu?ts idIyidagiya gii agitu*dAtsinigiiya gagadusiix 
axiniigisaa.“ 
	
	
A	stellar	sign	
	
gagadusii Anagu 
	
	



 

 

The	gravitational	signal,	named	GW170817,	was	first	detected	on	Aug.	17	at	8:41	a.m.	Eastern	Daylight	Time;	
the	detection	was	made	by	the	two	identical	LIGO	detectors,	located	in	Hanford,	Washington,	and	Livingston,	
Louisiana.	The	information	provided	by	the	third	detector,	Virgo,	situated	near	Pisa,	Italy,	enabled	an	
improvement	in	localizing	the	cosmic	event.	At	the	time,	LIGO	was	nearing	the	end	of	its	second	observing	run	
since	being	upgraded	in	a	program	called	Advanced	LIGO,	while	Virgo	had	begun	its	first	run	after	recently	
completing	an	upgrade	known	as	Advanced	Virgo.	
	
amuu Abuduuxbiisii Iyiinapsgagii, itsin_gaduup GW170817, iduum?togutsiisaduumya 
idepu*gyagyup igitsigigubudui, udAdudu?s 8:41 xisganoduni Eastern Daylight Time; amu?k 
oo?gutsiisaduumii idayiinapsgutsiiyawa miix nadugIya LIGO itu?gutsiisaduubyuyix, itstsiiya 
miim Hanford, Washington, gii Livingston, Louisiana. gyani Iiinapsgoogowa essbuumuyIyA 
miix nuxgesstsi itu?gutsiisaduubyuyix, Virgo, idutstsii Pisa, Italy, idAsbuummuguwa 
ma?gidAsuxxinibuwa tsima itu?gabii amu?k o?ganabii.  animI, LIGO agayaxisdabiisuumya utu? 
nadugisstsii essxgamiiyasiists udAgyogadAdabuu?suwa utsiitsgagoo mu?k itsin_gaduup 
Advanced LIGO, gyamixii Virgo bitsiiyuumadabuuya utsiitsgagoo itsin_gaduumya Advanced 
Virgo. 
	
	
The	NSF-funded	LIGO	observatories	were	conceived,	constructed,	and	operated	by	Caltech	and	MIT.	Virgo	is	
funded	by	the	Istituto	Nazionale	di	Fisica	Nucleare	(INFN)	in	Italy	and	the	Centre	National	de	la	Recherche	
Scientifique	(CNRS)	in	France,	and	operated	by	the	European	Gravitational	Observatory.	Some	1,500	
scientists	in	the	LIGO	Scientific	Collaboration	and	the	Virgo	Collaboration	work	together	to	operate	the	
detectors	and	to	process	and	understand	the	gravitational-wave	data	they	capture.	
	
annii NSF-issbummuuts LIGO idabobo?gwistsiists no?i_tsiiximstaaya, nAbuutsduum, gii 
odwitsigaduumya miix Caltech gii MIT.  Virgo udessbummuuguwa miixsk Istituto Nazionale di 
Fisica Nucleare (INFN) miim Italy gii miixsk Centre National de la Recherche Scientifique 
(CNRS) miim France. aganyuup/aniixI 1500 mugagyabiguwAx annii LIGO Scientific 
Collaboration gii miixsk Virgo Collaboration Abuudabodagiiya ma?gidodwitsigaduumya 
muuxsk itu?gutsiisaduubyuyix gii ma?gidotsisdabidatsuuwa gii a~ku?tsigiya muustsk 
Abuduuxbiisii o?bigimskAAsts agoostsiimaan eganudaduumya.   
	
	
Each	observatory	consists	of	two	long	tunnels	arranged	in	an	L	shape,	at	the	joint	of	which	a	laser	beam	is	
split	in	two.	Light	is	sent	down	the	length	of	each	tunnel,	then	reflected	back	in	the	direction	it	came	from	by	a	
suspended	mirror.	In	the	absence	of	gravitational	waves,	the	laser	light	in	each	tunnel	should	return	to	the	
location	where	the	beams	were	split	at	precisely	the	same	time.	If	a	gravitational	wave	passes	through	the	
observatory,	it	will	alter	each	laser	beam’s	arrival	time,	creating	an	almost	imperceptible	change	in	the	
observatory’s	output	signal.		
	
gyagiido idabobo?gwis anni nistsii nadugaya ixinuuyii  i_dAstata?duup aniststsIya nibwisi 
annimI utsidessgaatsiya annii napstsanatsi idayagiidootsiya. aanagimaa idessgitsduu?bii miistsi 
gyagiido i_dAstata?duup, matsidessku?biiya itu?tsanidabstsiiya awayaagiisaa annii asaabyatsis.  
igamu?iisaaniyiiwa Abuduuxbiisiiya o?bigimskAAsts annii napstsanatsi agu?gitsduup gyagiido 
i_dAststa?duup agidessgitsduu?bii itu?tsanidabstsiiya miistsk idabanatsi awayaagiisaaya 
agu?gitsduup.  igamanistsiisi muustsk Abuduuxbiisii o?bigimskAAsts agitu?tsitsgu amu?k 
idabobo?gwis, aku?gitsii gyagiido napstsanatsi idabanatsi utsidudu?buwI, agabistuutsiip 
stunatu*bugitsii annii idabobo?gwisin Iyiinapsgagii. 
	
	



 

 

On	Aug.	17,	LIGO’s	real-time	data	analysis	software	caught	a	strong	signal	of	gravitational	waves	from	space	
in	one	of	the	two	LIGO	detectors.	At	nearly	the	same	time,	the	Gamma-ray	Burst	Monitor	on	NASA’s	Fermi	
space	telescope	had	detected	a	burst	of	gamma	rays.	LIGO-Virgo	analysis	software	put	the	two	signals	
together	and	saw	it	was	highly	unlikely	to	be	a	chance	coincidence,	and	another	automated	LIGO	analysis	
indicated	that	there	was	a	coincident	gravitational	wave	signal	in	the	other	LIGO	detector.	Rapid	
gravitational-wave	detection	by	the	LIGO-Virgo	team,	coupled	with	Fermi’s	gamma-ray	detection,	enabled	the	
launch	of	follow-up	by	telescopes	around	the	world.	
	
ani_k idepu*gyagyup igitsigigubudui, nidabidudu agooxtsiimaan idessxgatsimya 
egamuuxdagyup eganudagitsimya miistsk iigIyiigu Iyiinapsgagiists niistsii Abuduuxbiisii 
o?bigimskAAsts i_~tududuya spuu?ts giniixi niduxgIya LIGO itu?gutsiisaduubyuyix.  iduutstsii, 
nixii spisuumskuutsp aanatsiists AsAxgaasimya o?gwiixiniip miim NASA’s Fermi 
i_dAbissabyup itu?gutsiisaduumyatsix spisuumskuutsp aanatsiists AsAxgaasimya.  LIGO-Virgo 
idessxgatsimya egamuuxdagyup nAbutu?duumya muustsk Iyiinapsgagiists gii itsiinimya 
madaku?danistsii gii matstsigii no?isabaduup LIGO idessxgatsimya awAstamatsiiya a?gitstsiip 
axigamaanistsii Abuduuxbiisii o?bigimskAAsts namatstsiik LIGO itu?gutsiisaduubyuyix. 
egamuu Abuduuxbiisii- o?bigimskAAsts oo?gutsiisaduumiix anniixi LIGO-Virgo 
nessbuumi_daya, giniixi Fermi’s spisuumskuutsp aanatsiists AsAxgaasimya oo?gutsiisaduumya, 
agitu~tubii agitu?wisxinimya i_dAbissabyupiists annuum xa?gui. 
	
	
The	LIGO	data	indicated	that	two	astrophysical	objects	located	at	the	relatively	close	distance	of	about	130	
million	light-years	from	Earth	had	been	spiraling	in	toward	each	other.	It	appeared	that	the	objects	were	not	
as	massive	as	binary	black	holes	—	objects	that	LIGO	and	Virgo	have	previously	detected.	Instead,	the	
inspiraling	objects	were	estimated	to	be	in	a	range	from	around	1.1	to	1.6	times	the	mass	of	the	sun,	in	the	
mass	range	of	neutron	stars.	A	neutron	star	is	about	20	kilometers,	or	12	miles,	in	diameter	and	is	so	dense	
that	a	teaspoon	of	neutron	star	material	has	a	mass	of	about	a	billion	tons.		
	
muu?k LIGO agooxtsiimaan Astamatsugii nadugaya spuu?tsiists Iyiniibiists itstsiiya aganyuup 
igusatstsii tsaanitsibisstsiya annuum xa?gui agAsamuu odaguuyatsiya.  iganistsiinatsi muustsk 
Iyiniibiists madu?guma?xtsi miistsk nadugisstsii sigooxgiya - Iyiniibiists miix LIGO gii Virgo 
noo?gutsiisaduumya.  misxawa amuuxk Iyiniibiiss odaguuya awaniiya inagutsitsguum?xiimi 
nah nadus niitsisxga?binaduugi , stunaduma?xtsii idanisdAsiiya miistsii bugutsitsbiixiya 
gagadusiix.  bugutsitsbiixiya gagadusiix agnyuup anistsinam bugwi, nitsxgwip naatsigubudui gii 
stunat?dexbigiiya igamu?dudagyuup niduxge buxim innu?suyis miistsk bugutsitsbiixiya 
gagadusiix igagissagu aganyuup noi miisdagiists. 
 
	
While	binary	black	holes	produce	“chirps”	lasting	a	fraction	of	a	second	in	the	LIGO	detector’s	sensitive	band,	
the	Aug.	17	chirp	lasted	approximately	100	seconds	and	was	seen	through	the	entire	frequency	range	of	LIGO	
—	about	the	same	range	as	common	musical	instruments.	Scientists	could	identify	the	chirp	source	as	objects	
that	were	much	less	massive	than	the	black	holes	seen	to	date.		
	
miistsk nadugisstsii sigooxgiya nido?gumiya ‘biixiini_gi’ idaabigamuui miim LIGO 
itu?gutsiisaduubyuyixiists idawatsimabiiya, annii idepu*gyagyup igitsigigubudui ‘biixiini_gi’ 
nitsii  giibiibui issxiinidaxin gii no?ganAnimya muustsk essanistasii miim LIGO - isxgwipyatsix 
idanisdAsiiya i_deni_gyubiists. mugagyabiguwAx itsiinimya miistsk biixiini_giists Iyiniibiists 
madu?igagoyatsigiya agtisdotsstuup miistsk sigooxga anu?k. 
 
	



 

 

“It	immediately	appeared	to	us	the	source	was	likely	to	be	neutron	stars,	the	other	coveted	source	we	were	
hoping	to	see	—	and	promising	the	world	we	would	see,”	says	David	Shoemaker,	spokesperson	for	the	LIGO	
Scientific	Collaboration	and	senior	research	scientist	in	MIT’s	Kavli	Institute	for	Astrophysics	and	Space	
Research.	“From	informing	detailed	models	of	the	inner	workings	of	neutron	stars	and	the	emissions	they	
produce,	to	more	fundamental	physics	such	as	general	relativity,	this	event	is	just	so	rich.	It	is	a	gift	that	will	
keep	on	giving.”	
	
“tsiiganistsiitsiibinaan a?ganistabiiya bugutsitsbiixiya gagadusiix, amuxk dabesssatsdubinnaan - 
gii nidawani_binnaan aku?ganAniip,” awanii David Shoemaker, uudAdumaguwaa 
udAbuwaduumuuguwa miix LIGO Scientific Collaboration gii uuma?gina agabo?gwisxiniip 
mugagyabiguwan miix MIT’s Kavil Institute muuxsk Astrophysics and Space Research.  
“no?guutsp itsiinixin ido?gwissxiniip muustsk bugutsitsbiixiya gagadudiix gii abatseegiiduyiists 
abAstutsimya, giimiistsk manabii essatsimmya tsiimaii_diitstsii naduusi gii gagaduusi 
gyamuu?k  bisaatsinsiimaan, muu?k no?ganabi igaguutsabii.  axdaamooduu?giidasin.” 
 
	
“Our	background	analysis	showed	an	event	of	this	strength	happens	less	than	once	in	80,000	years	by	
random	coincidence,	so	we	recognized	this	right	away	as	a	very	confident	detection	and	a	remarkably	nearby	
source,”	adds	Laura	Cadonati,	professor	of	physics	at	Georgia	Tech	and	deputy	spokesperson	for	the	LIGO	
Scientific	Collaboration.	“This	detection	has	genuinely	opened	the	doors	to	a	new	way	of	doing	astrophysics.	I	
expect	it	will	be	remembered	as	one	of	the	most	studied	astrophysical	events	in	history.”	
	
“isskuu?ts nidessxgatsibinnaan dAstamatsugiinnaan amuu?k o?ganabii ido?gabiya Adabisamuu  
egamsuuganistsii, nisudamsxiniipbinnaan isgadaksin oo?gutsiisaduumyatsix gii iixisadabi 
iduutstsiw uutsu?guunimanuwa,” nu?kdawanii Laura Cadonati, espssxininatsdu?gii muustsk 
essatsimmya tsiimaii_duutstsii naduusi gii gagaduusi miim Georgia Tech gii ?batsinaa 
uudAdumaguwaa udAbuwaduumuuguwa miix LIGO Scientific Collaboration.  “amu?k 
oo?gutsiisaduumyatsix igayinniipya gitsimiists maaniwatstsiists agitu?dodabodagiiya mustsk 
axiibiisabesspsatsimmya tsiimaii_duutstsii naduusi gii gagaduusi.  nistsiiximst aku?ganessxiniip 
essxinimatsdutsitsiip muustsk axiibiisabesspsatsimmya tsiimaii_duutstsii naduusi gii gagaduusi 
o?ganabiists agessxu*dAbuyiya.” 
 
	
Theorists	have	predicted	that	when	neutron	stars	collide,	they	should	give	off	gravitational	waves	and	gamma	
rays,	along	with	powerful	jets	that	emit	light	across	the	electromagnetic	spectrum.	The	gamma-ray	burst	
detected	by	Fermi,	and	soon	thereafter	confirmed	by	the	European	Space	Agency’s	gamma-ray	observatory	
INTEGRAL,	is	what’s	called	a	short	gamma-ray	burst;	the	new	observations	confirm	that	at	least	some	short	
gamma-ray	bursts	are	generated	by	the	merging	of	neutron	stars	—	something	that	was	only	theorized	
before.	
	
matsidabiix Iyistamattsagiya iigayissxinimya miistsk bugutsitsbiixiya gagadusiix 
agibuutsbiiyasa, agitstsiip Abuduuxbiisii o/bigimskAAsts gii spisuumskuutsp aanatsiists 
AsAxgaasimya, gyaniistsii   ibigapssi skunadabi asiita?da abatseesiiduumya 
myaanagimaatsiists.  mu?k spisuumskuutsp aanatsiists AsAxgaasimya oo?gutsiisaduumyatsix 
miix Fermi nidAn_gadaya magaispisuumskuutsp aanatsiists AsAxgaasimya; gyamuu 
manessxgamaatsimya agidugamuudanyuup gyamuustsii  
magaispisuumskuutsp aanatsiists AsAxgaasimya idabistuutsiibya mustsk agiibuutstu?biya 
bugutsitbiixiya gagadusiix - bitsiistuui Agaku?dAbuyiya. 
	
	



 

 

“For	decades	we’ve	suspected	short	gamma-ray	bursts	were	powered	by	neutron	star	mergers,”	says	Fermi	
Project	Scientist	Julie	McEnery	of	NASA’s	Goddard	Space	Flight	Center.	“Now,	with	the	incredible	data	from	
LIGO	and	Virgo	for	this	event,	we	have	the	answer.	The	gravitational	waves	tell	us	that	the	merging	objects	
had	masses	consistent	with	neutron	stars,	and	the	flash	of	gamma	rays	tells	us	that	the	objects	are	unlikely	to	
be	black	holes,	since	a	collision	of	black	holes	is	not	expected	to	give	off	light."	
	
“Adabisamuu o?gutsisaaduup magaispisuumskuutsp aanatsiists AsAxgaasimya madumii 
babusiists niistsk bugutsitsbiixiya gagadusiix iibuutu?biiya,” awanii Fermi Project Scientist Julie 
McEnery i_tu*dudu NASA’s Goddard Space Flight Center.  “anu?k, ibisadabii 
agooxtsimaaniists idaisdudaya miix LIGO gii Virgo mi_k oo?ganabii, agessxiniip. muxsk 
Abuduuxbiisii o?bigimskAAsts awaniigiya iibuut?biya Iyiniibiists igoma?guyiists 
niiduyaanistsiis mistsk bugutsitsbiixiya gagadusii , gii idaabigamuu napstsanatsi miistsk 
spisuumskuutsp aanatsiists AsAxgaasimya i_tu*tsxiniip miixsk Iyiniibiists madaganistabiya 
sigooxgiya, madesstuums?kuutsiya aanagimaa.” 
	
	
But	while	one	mystery	appears	to	be	solved,	new	mysteries	have	emerged.	The	observed	short	gamma-ray	
burst	was	one	of	the	closest	to	Earth	seen	so	far,	yet	it	was	surprisingly	weak	for	its	distance.	Scientists	are	
beginning	to	propose	models	for	why	this	might	be,	McEnery	says,	adding	that	new	insights	are	likely	to	arise	
for	years	to	come.	
	
anistsii agitsigAstamanistasii no?gudAtsiip, manigAstamanistasii. nistsii nessxgaduutsiipya 
mustsk magaispisuumskuutsp aanatsiists AsAxgaasimya  igiduutstsii nuum xa?gui 
udAnibuwaduum, gyaganyuup iixgo?matsgunadapsii.  mugagyabiguwAx anu?k essatsimya 
maganistsii, McEnery awanii, gii issu?tsiigi aganistsii igagawuu agitu?gwissxinimya. 
 
	
A	patch	in	the	sky	
	
buku*nebistsi amuu spuu?ts 
	
	
Though	the	LIGO	detectors	first	picked	up	the	gravitational	wave	in	the	United	States,	Virgo,	in	Italy,	played	a	
key	role	in	the	story.	Due	to	its	orientation	with	respect	to	the	source	at	the	time	of	detection,	Virgo	recovered	
a	small	signal;	combined	with	the	signal	sizes	and	timing	in	the	LIGO	detectors,	this	allowed	scientists	to	
precisely	triangulate	the	position	in	the	sky.	After	performing	a	thorough	vetting	to	make	sure	the	signals	
were	not	an	artifact	of	instrumentation,	scientists	concluded	that	a	gravitational	wave	came	from	a	relatively	
small	patch	in	the	southern	sky.		
	
miix LIGO itu?gutsiisaduubyuyix inoku*uutsimya Abuduuxbiisii o?bigimskAAsts anuum 
amsgabuu?ts, Virgo, miim Italy, anixI maduumstsii amu?k atsinigiip.  utsitstsiipuwa, 
udoo?gutsiisaduumyatsix mi_k uutsu?guunimanuwa, Virgo no?gunimya buuk*Iyiinapsgagii; 
Abuutsdudaduumya amuusts Iyiinapsgagiists essxgaatsimya gii maniistsiisamsii miistsk LIGO 
itu?gutsiisaduubyuyix, o?gutsxinimya muxsk mugagyabiguwAx nuxgIya Iyu?simiya tsima itstsii 
spuu?ts.  Apstsiixisamuu idagubaduumya ma?gitu?gwissxiniibuwa muustsk Iyiinapsgagiists 
idudabii miistsk edexistsigum, mugagyabiguwAx nitsi_daya muustsk Abuduuxbiisii 
o?bigimskAAsts itu?dudu stuunatu?bugi anim amsgabuu?ts spuu?ts. 
	
	
“This	event	has	the	most	precise	sky	localization	of	all	detected	gravitational	waves	so	far,”	says	Jo	van	den	
Brand	of	Nikhef	(the	Dutch	National	Institute	for	Subatomic	Physics)	and	VU	University	Amsterdam,	who	is	



 

 

the	spokesperson	for	the	Virgo	collaboration.	“This	record	precision	enabled	astronomers	to	perform	follow-
up	observations	that	led	to	a	plethora	of	breathtaking	results.”		
	
“gyamu?k o?ganabii ikusoboyapssimaduumya tsima isspuu?ts amuustsk oo?gutsiisaduumya  
Abuduuxbiisii o?bigimskAAsts anu?k,” awanii Jo van den Brand i_~tududu Nikhef (the Dutch 
National Institute of Subatomic Physics) gii VU University Amsterdam, aniistapsii 
uudAdumaguwaa udAbuwaduumuuguwa miix Virgo collaboration.  “amu?k soboyapssimsin 
essbumuuya muxsk idabesspsabiix ma?gidessxgatsibuwa itsibisaatstsiiya agAxisdaniisdutsiip.” 
 
	
“This	result	is	a	great	example	of	the	effectiveness	of	teamwork,	of	the	importance	of	coordinating,	and	of	the	
value	of	scientific	collaboration,”	adds	EGO	Director	Federico	Ferrini.	“We	are	delighted	to	have	played	our	
relevant	part	in	this	extraordinary	scientific	challenge:	Without	Virgo,	it	would	have	been	very	difficult	to	
locate	the	source	of	the	gravitational	waves	
	
“i~gamsawitstsii miix Virgo, igaxiiyigu a?gido?guniip uutsu?guunimanuwa mustsk 
Abuduuxbiisii o?bigimskAAsts,” nuu?gadawanii idAnaawasii miix European Gravitational 
Observatory Federico Ferrini. 
	
	
Fermi	was	able	to	provide	a	localization	that	was	later	confirmed	and	greatly	refined	with	the	coordinates	
provided	by	the	combined	LIGO-Virgo	detection.	With	these	coordinates,	a	handful	of	observatories	around	
the	world	were	able,	hours	later,	to	start	searching	the	region	of	the	sky	where	the	signal	was	thought	to	
originate.	A	new	point	of	light,	resembling	a	new	star,	was	first	found	by	optical	telescopes.	Ultimately,	about	
70	observatories	on	the	ground	and	in	space	observed	the	event	at	their	representative	wavelengths.		
	
Fermi no?gu~tu*gutsiim tsima itu?duduyiists gidagidugamuudanyupa gii itsugabistutsimya 
miistsk isxgwibiists no?gutsiya nAgiibuutsduusiix LIGO-Virgo oo?gutsiisaduumya.  
udAsxinibuuwa miistsk isxgwibiists, itstsiiya idabobo?gwistsiists anuum xa?gui, matsisamuu, 
idumattsatsimya miim spuu?ts a?~kutsiximsstaya a?ku*dutstsii muu?k Iyiinapsgagii. 
anii mannaanatsii, anastsim gagadusiiwa, i_tu*tsinimya i_dAbissabyutsiists. iidaniststsii, 
agnyuup i_gitsigibui idabobo?gwistsiists anuum xa?gui gii spuu?ts nessxgatsimya mi_k 
o?ganabii mixisk egmuuxdagyup oxtsimya. 
	
	
“This	detection	opens	the	window	of	a	long-awaited	‘multi-messenger’	astronomy,”	says	Caltech’s	David	H.	
Reitze,	executive	director	of	the	LIGO	Laboratory.	“It’s	the	first	time	that	we’ve	observed	a	cataclysmic	
astrophysical	event	in	both	gravitational	waves	and	electromagnetic	waves	—	our	cosmic	messengers.	
Gravitational-wave	astronomy	offers	new	opportunities	to	understand	the	properties	of	neutron	stars	in	
ways	that	just	can’t	be	achieved	with	electromagnetic	astronomy	alone.”	
	
“amu?k oo?gutsiisaduumya igayinniip manii xistsiiguumsdan Adabiisamu?gitsiip 
‘myanissxxsimiiwa uududanigiyaa’ axiibiisabesspsabii,” awanii Caltech’s David H. Reitze, 
oxgasatsduum miix LIGO Laboratory.  “manessxgatsibinaan amu?k uma?xsomiidababii 
axiibiisabesspsatsimmya tsimaii_duutstsii naduusi gii gagaduudiix o?ganabii niduuyiists 
Abuduuxbiisii o?bigimskAAsts gii babusuuxbiisiists o?bigimskAAsts - amuxk spuu?ts 
uududanigiyaa Abuduuxbiisii o?bigimskAAsts axiibiisabesspsabii o?gugiya manixxowanitsii 
agidotsistabiitsiip anistapsiiya manisti_bii muxsk bugutsitsbiixiya gagadusiix igagiguu 
agitu?dabodagyuup niitsk babusuuxbiisiists axiibiisabesspsabii niitstsiiwa. 
	
	



 

 

A	fireball	and	an	afterglow	
	
bagoyitsibugwi gii Apstsiixisamuu ixistui Apstsiixisamuu egaanagimaa 
	
	
Each	electromagnetic	observatory	will	be	releasing	its	own	detailed	observations	of	the	astrophysical	event.	
In	the	meantime,	a	general	picture	is	emerging	among	all	observatories	involved	that	further	confirms	that	
the	initial	gravitational-wave	signal	indeed	came	from	a	pair	of	inspiraling	neutron	stars.		
	
amuustsk babusuxbiisiists idabobo?gwis aku*Asesduuyatsimya utu?dessxgamaabitsim muu?k 
axiibiisabesspsatsimmya tsimaii_duutstsii naduusi giigagaduusi o?ganabii.  aganyuup, 
agumadapsugessxinimya Asaxstsiya muustsk idabobo?gwistsiists agAsuxxinimya gyamu?k 
ixidui bitsisdui Abuduuxbiisii-o?bigimskAAsts Iyiinapsgagii i_~tududu misstsk nadugaya 
nAsaguuya bugutsitsbiixiya gagadusiix. 
	
	
Approximately	130	million	years	ago,	the	two	neutron	stars	were	in	their	final	moments	of	orbiting	each	
other,	separated	only	by	about	300	kilometers,	or	200	miles,	and	gathering	speed	while	closing	the	distance	
between	them.	As	the	stars	spiraled	faster	and	closer	together,	they	stretched	and	distorted	the	surrounding	
space-time,	giving	off	energy	in	the	form	of	powerful	gravitational	waves,	before	smashing	into	each	other.		
	
aganyup gibibunuxga ixsigaasi agessduuyiists, nadugIya bugutsitsbiixiya gagadusiix 
oda~ku*biiya, manistibuu?bii aganyup nadugibibasin gii Agyiistunatsiigamuu?biiya 
utsidessgaatsiya. amuustsk gagadusiists odaku*biyasiya gii nAginAbuutstsiya, Asepi_gaduumya 
gii matsibumabiiyaduum amuu udaguu?ts spuu?ts-agAdudu, iyiistapiksduum 
esstuumskuutspduumya Abuduuxbiisii o?bigimskAAsts, gyanimI itsibuutsbiisiiya. 
	
	
At	the	moment	of	collision,	the	bulk	of	the	two	neutron	stars	merged	into	one	ultradense	object,	emitting	a	
“fireball”	of	gamma	rays.	The	initial	gamma-ray	measurements,	combined	with	the	gravitational-wave	
detection,	also	provide	confirmation	for	Einstein’s	general	theory	of	relativity,	which	predicts	that	
gravitational	waves	should	travel	at	the	speed	of	light.	
	
gyanii udo?batsuutsiiya amuustsk udu?ma?gagabiists naduge bugutsitsbiixiya gagadusiix 
idanisdapsiya niduxge stunatsixbigi Iyiniibiista, nawabattsAxgumya amuuyI ‘bagoyitsibugwi’ 
anistsi spisuumskuutsp aanatsiists AsAxgaasimya.  annii ixidui bitsisdui spisuumskuutsp 
aanatsiists AsAxgaasimya issxgwiibiists, nAbuutsduumya miistsk Abuduuxbiisii-
o?bigimskAAsts oo?gutsiisaduumya, matsidagidugamuudanduumya nam Einstein’s 
bisaatsinsiimaan, iigayissxinim miistsk Abuduuxbiisii o?bigimskAAsts a?gidegamu*biiya 
muustsk aanagimAsts. 
 
	
Theorists	have	predicted	that	what	follows	the	initial	fireball	is	a	“kilonova”	—	a	phenomenon	by	which	the	
material	that	is	left	over	from	the	neutron	star	collision,	which	glows	with	light,	is	blown	out	of	the	immediate	
region	and	far	out	into	space.	The	new	light-based	observations	show	that	heavy	elements,	such	as	lead	and	
gold,	are	created	in	these	collisions	and	subsequently	distributed	throughout	the	universe.		
	
matsidabiix Iyiistmattsagiya iiyissxinimya matsigyabiiwa ammyI bagoyitsibugwi anniistapsii 
“stunatstuma?guunAxgaasi gagadusii” - omAdagisin aganyuup amuustsk itsimatsiists 
namidutsitstxtsii annii bugutsitsbiixiya gagadusiix nAbuutsbiiya, egaanagimatsi, 
nayistapu*biitsiisaduupya amii spuu?ts.  amustsk maaniya essxgamiiststsiists Astamatsuugiya 



 

 

miistsk igesssugiists nigudAgimya, aganyuup odaigim, idabAstutsiibya Abuutsbiiyatsigiya gii 
idAganitsip*dubya spuu?ts. 
	
	
In	the	weeks	and	months	ahead,	telescopes	around	the	world	will	continue	to	observe	the	afterglow	of	the	
neutron	star	merger	and	gather	further	evidence	about	various	stages	of	the	merger,	its	interaction	with	its	
surroundings,	and	the	processes	that	produce	the	heaviest	elements	in	the	universe.		
	
madagAixtsiigui issu?tsiigi aganistsii, i_dAbissabyubiists anuum xa?gui axdamesssatsimya 
niistsk Apstsiixisamuu egaanagimaa amuustsk bugutsitsbiixiya gagadusiix iibuutu?biiya gii 
umuu?dudaya iitu?gunimaaya amuustsk myanistsiiaxtsino?dubopya miistsk iibuutu?biiya, 
udessinogugubimaasts udaguu?ts, gii manistabAstutsipya igessugiya nigudAgimiists miim 
spuu?ts. 
	
	
“When	we	were	first	planning	LIGO	back	in	the	late	1980s,	we	knew	that	we	would	ultimately	need	an	
international	network	of	gravitational-wave	observatories,	including	Europe,	to	help	localize	the	
gravitational-wave	sources	so	that	light-based	telescopes	can	follow	up	and	study	the	glow	of	events	like	this	
neutron	star	merger,”	says	Caltech’s	Fred	Raab,	LIGO	associate	director	for	observatory	operations.	“Today	
we	can	say	that	our	gravitational-wave	network	is	working	together	brilliantly	with	the	light-based	
observatories	to	usher	in	a	new	era	in	astronomy,	and	will	improve	with	the	planned	addition	of	
observatories	in	Japan	and	India.”	
	
“nidomadabitsii_daan LIGO isskuu?ts 1980’s, nitsxinibinaan nidaxdotu*gwiik_binnaan uugyabi 
uudaabsduudaxin Abuduuxbiisii-o?bigimskAAsts idabobo?gwistsiists, annuyi Europe, 
agitsuutuu?guunisuuwa Abuduuxbiisii-o?bigimskAAsts uutsu?guunimanuw aamiistsk aanatsi-
itstsii i_dAbissabyup agidessxgatsimya amuustsk egaanagimaa o?ganabiists aganyuup muuxsk 
bugutsitsbiixiya gagadusiix iibuutu?biiya,” awanii Caltech’s Fred Raab LIGO essbumuuyi 
ooxgaduumsin idabobo?gwis abodagiists. “anuu?k xistigui aku*gudanyuup muuxk 
Abuduuxbiisii-o?bigimskAAsts udaabsduudaxin stunadAsugabudugidagiya gyanii aanatsi-
itstsiiidabobo?gwistsiists axigayinimatsutsiip manAxiibiisabesspsabii, gii agutsitsxugabii 
itsii_daansinix miix idabobo?gwistsiists itstsiiya Japan gii India.”   
	
	
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.		
	
LIGO uutsbuumuguwa miix NSF, gii odwitsigaduumya miix Caltech gii MIT, i_tsiiximstaaya 
LIGO gii agomadabanistsiiduumya miix Initial gii Advanced LIGO uudabuudaxix. 
uutsbuumuguwa miix Advanced LIGO uudabuudaxix agomadabanistsiiduumya mmix NSF 
gimiixi Germany (Max Planck Society), miix U.K. (Science and Technology Facilities Council) 
gii Australia (Australian Research Council) ixsugaganisdutsiimya gii itsbuum_daya amuu 
uudabuudaxix. 
	
	
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					
	



 

 

aganyuup 1200 mugagyabiguwAx i_~tududuya gyanuum xa?gui agitsinsuubiya 
gyaxigagimaduup miix LIGO Scientific Collaboration, annuyi miix GEO Collaboration gii miix 
Australian essdudabodagiiya OzGrav.  matsiix nessbuumi_dAx itsiinaaya 
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.	
	
miix Virgo collaboration anni nistsii 280 myanitsxiininatstu?xiniix gii nAybuutsduumya 
o?ganaduumya tsaniiduu?tstsiiya European agabo?gwisxinimiixa: noi miim Centre National de 
la Recherche Scientific (CNRS) miim France; nanisui i_~tududuya Istituto Nazionale di Fisica 
Nucleare (INFN) miim Italy; nadugum miim Netherlands muuxsk Nikhef; miix MTA Wigner 
RCP miim Hungary; miix POLGRAW oo?ganuuya miim Poland; Spain miix University of 
Valencia; gii miix Eurropean Gravitational Observatory, EGO, miix igayiguu madaagabuudaxix 
aku?ganuuya miix Virgo itu?gutsiisaduubyuyix iduutstsiiw Pisa miim Italy, utsbummuuguwa 
miix CNRS, INFN, gii Nikhef.  	
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RELATED	LINKS		
	
Paper:	“GW170817:	Observation	of	gravitational	waves	from	a	binary	neutron	star	merger.”	
**	Paper	will	be	available	to	read	online	at	10:00	AM	EDT	on	Oct.	16,	2017.		
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* This press release is translated into the Siksika (Blackfoot) language by Sharon Yellowfly 
(Siksika Nation) who has a Bachelor’s of Arts in Anthropology, a background in linguistics, & 
who is fluent in the Siksika language. This translation was made from a Blackfoot Dictionary 
Yellowfly has written.  Words are spelled phoenetically with the English alphabet, but here are 
notes on vowels & other symbols used to make sounds unique to the Siksika language: 
 

Vowels & Other Sounds 
 

 
                    SIKSIKA          ENGLISH 

           a                   father 
           i                   eat 
           u       book 
           e                  let 
           o       go 

 
 

 
 
  x  -  six                                                      ?     -  glottal stop 
  A  -  acorn                                                          _     -  as in ‘he’ but held a little longer   
  I  -   ice                                                       *     -  who 

                                          ~     -  (not quite a full glottal stop ) as in ‘cotton’  
                       [bold letters]     -  inflection 
        

	
	

	


