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LIGO = Laser
Interferometer

Gravitational-wave
Observatory

LIGO Scientific Collaboration =
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Core optic
suspensions
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Vitor Cardo

(postdoc @ Ole Miss ii .
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What do we hope to see?
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Einstein’s General Relativity

The spacetime geometry is continuously distorted by
the presence of mass (=energy).

When masses move rapidly, the spacetime becomes %%
stirred by their motion: ripples start traveling outward ’
with the speed of light
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What Is the effect of a gravitational
wave?

1T

We will experiment on
a graduate student

P
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How do we know that
gravitational waves exist?

Indirect detection: slow
down of a binary pulsar

R. Hulse J. Taylor
Nobel prize in physics, 1993

John Rowe Animation/Australia Telescope National FaC|I|t
. . TN CSIRO
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Sources of gravitational waves

¢ Coalescing binary neutron stars
or black holes

¢ Spinning neutron stars

¢ Gravitational bursts
(e.g. supernovae)
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Sources of gravitational waves

¢ Coalescing binary neutron stars
or black holes

¢ Spinning neutron stars \
¢ Gravitational bursts ':j

(e.g. supernovae)

¢ Big bang gravitational echo
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Sources of gravitational waves

¢ Coalescing binary neutron stars y
or black holes

¢ Spinning neutron stars

¢ Gravitational bursts
(e.g. supernovae)

¢ Big bang gravitational echo o
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Sources of gravitational waves

¢ Coalescing binary neutron stars
or black holes

¢ Spinning neutron stars . *\
. .
¢ Gravitational bursts | R
(e.g. supernovae) .o
¢ Big bang gravitational echo L R
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Sources of gravitational waves

¢ Coalescing binary neutron stars
or black holes

¢ Spinning neutron stars

¢ Gravitational bursts
(e.g. supernovae)

¢ Big bang gravitational echo Picture credit: NASA/WM
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S4: Feb. - Mar. 2005
30 days BNS reach ~ 15Mpc
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LIGO is so sensitive that it feels...

STS1-3Hz

¢ Cars and trucks
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¢ Airplanes
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¢ Sea waves

¢ Earthquakes...

T0=12/09/2007 00:57:09 Avg=1

KEPULAUAN MENTAWAI REGION,

M 5.2 2007/09/12 12:21:44 -2.667 100.318 10.0

MAP seLfolle Lo clan INDONESIA
MAP 8.4 2007/09/12 11:10:26 -4.517 101.382 30.0 SOUTHERN SUMATRA, INDONESIA
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LIGO outreach
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Livingston

FPhoro courtesy of: Werner Benger * Zuse Institute Berlin (ZIB)* Ma=-Flanck Institute fuer Grawvitational Physics [Albert Einstein Institute-AE|
Certer for Computation & Technology at Louisiana State University (CCT)

WELCOME TO LIGO WORKING GENERAL
LIVINGSTON SCIENCE OF LIGO SCIEN%%E%E Ao VISITORS m PUBLIC TOURS

Welcome To The Livingston
Laser Interferometer
Gravitational-Wave Observatory

Science of LIGO

General Public Tours

Science Education Center LLO Internal

Working Visitors

http://www.ligo-la.caltech.edu
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Phom coutesy of: Wemer Benger ® Zuse Institute Bedin ZIB) ° Max-Flanck Institute fuer Gravitational Physics (Abent Einstzin Institute-AEl |

WELCOME TC LIGO
LIVINGSTON

WORKING

Center for Computation & Technobgy at Louiiana State Unive sity (CCT

Science Education Center

Teacher Training

TEACHER
PROGRAMS
FAQ

TEACHER
PROGRAM
REGISTRATION
ForM

Public Tours

(Individuals, Cluks,
Service Oganizations, etc.)

PuBLIC TOUuR
FAQ's

PuBLIC TOUR
REGISTRATION
Form
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School
Field Trips

FIELD TRIP
FAQ's

FIELD TRIP
REGISTRATION
ForRM

FIELD TRIP
PACKET

WE CAN VISIT
YOour SCHOOL

Field Trip Resources
& Other Cool Links

o SEC EXHIBITS
| LIGO 101

FIELD, TRIB
FPREVISIT ACTIVITY 1

LESTURES;
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The Einstein@home Project
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