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Ondas GravitacionaisOndas Gravitacionais

• Duas polarizações (“+” e “x”)

• Amplitude pequeníssima:  h = ∆L/L < 10-19

• Freqüências das ondas: 10-18 Hz a 1010 Hz
• A deformação do espaço-tempo devida à 

onda gravitacional provoca efeitos (forças) 
sobre a matéria

Possibilidade de detecção



Joseph Weber

1a geração

Cilíndrico
300K

h ~ 10-15



LSU (ALLEGRO)

2a geração

Cilíndrico
4K

h ~ 5 x 10-19





EXPLORER  (2a geração: cilíndrico, 4K)





TARGET SENSITIVITY OF EXPLORERTARGET SENSITIVITY OF EXPLORER

• EXPLORER can reach a sensitivity of  Teff=150 
K  h = 1 · 10 -19

• New transducer 
double gap 

• New transformer 
higher elect. Q 
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NAUTILUS  (3a geração: cilíndrico, 200mK)



Camaras Criogênicas





AURIGA  (3a geração: cilíndrico, 200mK)







Detectores InterferométricosDetectores Interferométricos
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LIGO
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4km



LIGO em Hanford (EUA)LIGO em Hanford (EUA)
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LIGO
schedule and plan
Pr imary Activities
1996 Construction Underway (mostly civil)
1997 Facility Construction (vacuum system)
1998 Inter ferometer Construction (complete facilities)
1999 Construction Complete (inter ferometers in vacuum)
2000 Detector  Installation (commissioning subsystems)
2001 Commission Inter ferometers (first coincidences)
2002 Sensitivity studies (initiate LIGO I  Science Run)
2003+ LIGO I  data run (star ted February 14)
2006+ Begin ‘Advanced LIGO’  installation







The GEO 600 Diary

The groundbreaking party, September 4th 1995 
The site on November 17th 1995 (begin of construction) 
The site in June 1999 (test run of main suspension) 
The site in Summer 2001 (suspension, data, first fringes) 
The site in Fall 2001 (test runs) 
The site in January 2002 (successful coincidence run) 
The site in Spring 2002 (improvement of the detector sensitivity) 
The site in August/September 2002 (second coincidence run) 

GEO 600

German-British collaboration
Site in Hanover (Germany)



First Science Run (S1) of the LIGO Scientific Collaboration. 
LIGO-GEO coincidence test run took place from August 23 to 
September 9, 2002. 

During this run 411 hours of data have been taken.
The longest continuous period the detector was working at its 
designed operation point (all systems in lock) was
over 121 hours. The overall duty cycle of the detector was 
above 97 %. 

Immediately after this coincidence run an engineering run 
started. We plan to inject signals with calculated inspiral 
waveforms into the detector in order to test and
characterize the efficiency of the data analysis pipeline for 
inspirals.







VIRGO is an Italian-French collaboration

- Michelson laser interferometer (3 kilometres long).
- Multiple reflections (the effective optical length ~120 km).   
- located at Cascina, near Pisa on the Arno plain. 
- 10 to 6,000 Hz.
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Lisa: Interferômetros no Lisa: Interferômetros no 
EspaçoEspaço
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Lisa em ÓrbitaLisa em Órbita
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Sfera (Itália)

MiniGrail
(Holanda)

Mar io SCHENBERG
(Brasil)





ModosModos quadrupolaresquadrupolares dada
esferaesfera
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© LISA

EspectroEspectro

SCHENBERG




