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Ondas Gravitacionals

Duas polarizacoes (“+” e “X”)
Amplitude pequenissima: h =AL/L <10°
Freqiéncias das ondas: 1018 Hz a 10'° Hz

A deformacao do espaco-tempo devida a
onda gravitacional provoca efeitos (forcas)

sobre a matéria ﬂ
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Principle of a
Resonant Transducer
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EXPLORER (22 geracao: cilindrico, 4K)
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TARGET SENSITIVITY OF EXPLORER

« EXPLORER can reach a sensitivity of T_=150
uK h=1.10-19

New transducer
double gap

New transformer
higher elect. Q
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Camaras Criogéenicas
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NAUTILUS, spectral density May, 13, 2001
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Figure 2. Operation times of the detectors, from January 1997 up to June 2001. The x-axis is in
days, from 1 January 1997. The numbers in the rectangular regions are the total number of days
of observation 7Ty, for each detector. From bottom to top: Explorer (T = 659 days), Nautilus
(Tons = 553 days), Allegro (Tgpe = 852 days), Auriga (Tops = 221 days), Niobe (Tops = 200 days).
The y-axis is different for the various detectors, e.g, for Allegro it ranges from 4 (detector off) to 5
(detector on).




Detectores Interferomeétricos

Figure 1

Figure 2
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LIGO

schedule and plan

Primary Activities

1996 Construction Underway (mostly civil)

1997 Facility Construction (vacuum system)

1998 | nterferometer Construction (complete facilities)

1999 Construction Complete (interferometersin vacuum)
2000 Detector Installation (commissioning subsystems)
2001 Commission I nterferometers (first coincidences)
2002 Sensitivity studies (initiate LIGO | Science Run)
2003+ LIGO | datarun (started February 14)

2006+ Begin ‘Advanced LIGQO’ installation




Strain Sensitivities for the LIGO Livingston 4km Interferometer, E7 to S1
18 May 2001 - 13 August 2002 LIGO-G020451-00-E
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GEO 600

German-British collaboration
Site in Hanover (Germany)

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)
Thesitein 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)




First Science Run (S1) of the LIGO Scientific Collaboration.
LIGO-GEQ 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 %.

|mmediately 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.
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Figure 1. History of the improvement of TAMA sensitivity. The achieved sensitivity is close to
the goal of the first phase (without a recycling mirror).






VIRGO is an ltalian-French collaboration

- Michelson laser interferometer (3 kilometres long).
- Multiple reflections (the effective optical length ~120 km).

- located at Cascinag, near Pisa on the Arno plain.
- 10 to 6,000 Hz.
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Figure 1. Upper bound on A from spin-down rates for pulsars and accretion luminosity for LMXBs.
Pulsar data are from Princeton catalogue and Lonimer (2001), LMXB data from Bildsten (1998).

(This figure is in colour only in the electronic version)




Large
Cryogenic
Gravitational

wave
Telescope

LCG&T

/Er f=aulyror
| s00w.r7

varyam Clembar

o : TTE shmi L

|
1 I : I
: 3 2K ahkatd hazt ] |y
! l
Vac paNOno Ty $200m 2h4
Faatt i
il . Sapptre Mty Maza {1
: | L — L= — :
T S Mianatic Bield _,_ _ _ '

. R T3

M




Lisa: Interferometros no
Espaco

Earth
relative orbit

& of spacecraft
—_—
~ 20° \:i“*
™  60°
Eunﬁ
Venus
Mercury




Lisa em Orbita




Detectores
massivos
com
geometria
esférica

Projeto
GRAVITON

(Brasil)
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MiniGrall
(Holanda)

Sfera (Itél1a)

Mario SCHENBERG
(Brasil)
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Figure 2. Cooldown of MiniGRAIL using a forced helium flow. The average circulation rate was

about 400 mmol s~!. Circulation was stopped after 36 h. Cooling from 100 to 80 K was done by
natural convection of 1 bar of helium exchange gas inside the IVC. The total cooldown time to 4 K

was 70 h.
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Figure 3. Cooldown of MiniGRAIL compared with a typical cooldown of Nautilus, the Al bar
antenna in Rome [4].
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