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MAGINE THAT SPACE 1S A GIANT SHEET OF RUBBER..,

THE MORE MASS, TUE MORE
THAT SPACE GETS BENT AND
DISTORTED BY GRAVITY.

THINGS TUAT HAVE MASS
CAUSE THAT RUBBER SMEET
TO BEND, LIKE A BOWLING

BALL ON A TRAMPOLINE.,

—

IE YOU JUST TRY TO MOVE N A STRAIGHT LING e
AROUND SUCH A BiG DISTORTION, YOU WILL FIND WAL HOW CRPITS WORK: dIREe o110

YOURSELF ACTUALLY MOVING IN A CRCLE. AROUND, JUST A BENDING OF THE SPACE.

. e ——
GRAVITATONAL WAVES ARE: PRODUCED e e
WHENEVER MASCES ELERATE, - —
. . EVERYIMNG WTH MASS T
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Taken from the 22 November 1919 edition
of the lllustrated London News.

Coverage|in the (more excitable)
New YorkLlimes.

LIGHTS ALL ASKEW
"IN THE HRAVAXS

Men of Science More or Less
Agog Over Results of Eclipse
Observations.

EINSTEIN THEORY TRIUMPHS

Stars Not Where They Seemed
or Were Calculated to be,
but Nobody Need Worry.

A BOOK FOR 12 WISE MEN

No More in All the Worid Could
Comprehend It, Said Einsteln When
His Daring Publishers Accepted It.
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A Aclual Positio A ren! Position
of the Star ~ T ¥ e Star ‘-
Dislonce from the Earth ; /
fo the Slello Beck¢round /
is more than | 1
95,.000.000,.000,000 miles. | !

This Diedrem shows the
proportional Displacement
of the Stoars in relotion o
the disfance from the Sun,

Py The omount of Displacement
4 is exagqeroted aboul 600 Times

Appoarent Posilion: 4
Achuel Posilion: =

THE SUN

Dislance from’ ¢
the Earth o ;
93,000.000 miles” |

THE SUN

Showing Path of Tolal Eclipae of Moy T8-29, 1919,
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MAGINE THAT SPACE 1S A GIANT SHEET OF RUBBER...

TUINGS TUAT HAVE MASS THE MORE MASS, THE MORE
CAUSE TUAT RUBRER SHEET THAT SPACE GETS BENT AND
TO BEND, LIKE A BOWLING DISTORTED BY GRAVITY.
BALL ON A TRAMPOLINE.

—

€ YOU JUST TRY TO MOVE IN A STRAIGHT LINE : ¢
AROUND SUCH A THAT'S HOW ORBITS WORK: THERE'S NO

ACTUAL FORCE PULLING THE PLANETS
AROUND, JUST A BENDING OF THE SPACE.

—

WHENEVER MASSES ACCELERATE, - — \ -

CHANGING THE DISTORTION OF SPACE. - . EVERYTHING WITH MASS

: ND/OR ENERGY CAN MAKE
FailsShot I — T N AT, e 2

o /’ ~.. _
GRAVITATIONAL WAVES ARE PRODUCED S >

—
7».' \\\\‘ IF YOU AND | STARTED TO

M e~ X 2N DANCE AROUND BACH oTueR Ve
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Black Hole

The amount of time it t
an object to travel a
distance towards a
potential singularity
continues to double
snsuring that the

ever reaches its

destination
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The fifst black hole candidate discovered
in 1972, is part of an x-ray binary system,
orbiting ‘its visible companion HDE 226868.
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Accretion Disk

Cygnus X-1 HDE 226868
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Gravitational Lensing
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https://www.youtube.com/watch?v=cclDeJuajgo
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https://www.youtube.com/watch?v=qZZ9jRan9eo

10/14/13

double negatlive visual effects

Idev_gargantua_v063

Idev gargantua mid 12 v004
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www.youtube.com/watch?v=XhHUNvVEKUY8 (1:15)
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IMAGINE THAT SPACE (S A GIANT SHEET OF RUBBER...

THE MORE MASS, THE MORE

a%%‘é%% TUAT SPACE GETS BENT AND
TO BEND, LIKE A BOWLING DISTORTED BY GRAVITY.
BALL ON A TRAMPOLING.

WWW.PHDCOMICS.COM

CREATED BY: UMBERTO CANNELLA, DANEL WHITESON AND JORGE CHAM
SPECIAL THANKS TO ADAN BROOKS, FLIP TANEDO AND LiGO!

www.phdcomics.com
“gravitational waves explained”

. THE EFFECT OF A GW IS SO MINUSCULE AND ¢ SCENTISTS HOPE TO DENTIEY THE
EASILY CONFUSED WIMH RANDOM NOISE, YOU PATTERNS OF GRAVITATIONAL WAVES BY
. NEED A SMART DATA ANALYSIS TECHNIGUE. g CO“_M‘EARMT\EWWQWWE

i

IF YOU AND | STARTED TO
DANCE AROUND EACH OTHER,
WE WOULD ALSO CAucE
RIPPLES N THE FABRIC OF
SPACE AND TIME. 1l

TS LIKE TRYWNG TO
( (DENTIFY A SONG BENG
HUMMED AT A NOISY PARTY.
A VERY VERY NOISY PARTY.

-
O B BUT THESE WOWLD BE
EXTREMELY SMALL.
PRACTICALLY
UNDETECTABLE.



http://www.phdcomics.com

LIGO (Laser Interferemeter Gravitational-
Wave Observatory)
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Gravi%tional Wave Observatories
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Collision of BH-BH binary
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NCSA-AEI group (1998)
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David Reitze, LIGO Director
Feb 11, 2016

“We had detected gravitational waves. We did it. ”
“Bal3, ENRERLELEE. ©OEITREDE.”

https://www.youtube.com/watch?v=aEPIwWEJmZyE



https://www.youtube.com/watch?v=aEPIwEJmZyE
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Hear the sound of BH-BH collision,
12 billions yrs ago
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https://mediaassets.caltech.edu/gwave
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GW exists !

GW was detected !
BHs exist !
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