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What	are	Gravitational	Waves?



For	Newton,	Gravity	was	a	force	that	acted	at	a	
distance.	If	a	mass	were	to	change	its	position,	
the	Universe	would	receive	this	information	
instantly.	The	space	was	infinitely	rigid.

On	the	other	hand,	Einstein	claimed	that	no	
information	could	travel	at	a	speed	greater	than	
that	of	light.	Space,	for	Einstein,	were	to	form	
with	time	an	entity	called	space-time,	which,	
though	very	rigid,	was	not	infinitely	rigid.	The	
masses,	especially	the	large	ones,	would	cause	
deformation	in	this	space-time,	and	this	
deformed	space-time	would	produce	the	
attractive	effects.	If	a	mass	were	to	change	its	
position,	this	information	would	be	transmitted	
by	ripples	in	this	space-time	that	would	travel	at	
the	speed	of	light.	Einstein	called	these	
undulations	of	Gravitational	Waves.
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How	can	we	detect/observe
Gravitational	Waves?



Duas polarizações “+” e “x”

h+ hx

ey

exez

h	=	DL/L	=	((h+)2 +	(hx)2)1/2

LL+DL

Deformação
sobre um anel

crédito:	Arlette de	Ward
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http://journals.aps.org/prl/abstract/10.1103/PhysRevLett.116.061102
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1064-nm	wavelength
Nd:YAG	laser	(Nd:Y3Al5O12)



crédito:	LIGO	lab
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Gravitational	Wave	Astrophysics
was	inaugurated!	
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and 7	milliseconds later	...
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http://journals.aps.org/prl/abstract/10.1103/PhysRevLett.116.061102
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https://www.youtube.com/watch?v=kkKDs59zcdI
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http://www.ligo.org/detections/GW170608.php



http://ligo.org/detections/images/GW170814_reconstruction_comparison.png

GW170817:	the	longest	(~	56	seconds),
The	most	reliable	(h	small,
but	~3000	cycles	à SNR	~	32),
The	nearest	(40	Mpc).
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Presented	at	Amaldi12	by	Jocelyn	Read
http://www.amaldi12.org/talks
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Multimensager Astrophysics:
Simoutaneous search	with	instruments	in	the	electromagnetic	window

Less	than	two	years	after	the	
inauguration	of	the	gravitational	
wave	astrophysics,	GW170817	
marks	a	new	era	of	discover.
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What	is	the	future	of	Gravitational
Wave	Astrophysics?		



crédito:	LIGO	lab
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Presented	at	Amaldi12	by	Sheila	Rowan
http://www.amaldi12.org/talks





Presented	at	Amaldi12	by	David	Reitze
http://www.amaldi12.org/talks



Presented	at	Amaldi12	by	Sheila	Rowan
http://www.amaldi12.org/talks



Perspectives	for	the	future	of	the	just	inaugurated	Gravitational	Wave	Astrophysics

Period	of	the	gravitational	waves

Milliseconds																Minutes	to	Hours																	Years	to	Decades															Billions	of	Years
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Credit:	Scientific American	BrasilComo	o	Universo	teve	início?





Gravitational	Wave	Astrophysics

A	new	window	for	the	observation	of	the	universe	
that	will	revolutionize	our	knowledge	of	it.

Credit:	Dorling Kindersley Limited and Editora	Moderna	Ltda.



G1702111

Thank	you	
for	the	attention!


