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Joseph Weber

Joseph Weber (pictured), a physicist at the University of Maryland in
College Park, believed that gravitational waves were real. In 1969, he
announced that he had found them with a detector of his own invention: an
aluminium cylinder, about 2 metres long and 1 metre in diameter, that ‘rang’
when it was struck by such a wave?. His result was never replicated, and
was eventually rejected by nearly everyone except Weber himself.
Nonetheless, his work drew many other researchers into the gravitational
wave field.
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EEPHEFEDOFHER (1974)

4‘% The Nobel Prize in Physics 1993
2 Russell A. Hulse, Joseph H. Taylor Jr.

Share this: I EIE 25

The Nobel Prize in Physics
1993

Russell A. Hulse Joseph H. Taylor Jr.
Prize share: 1/2 Prize share: 1/2

"for the discovery of a new type of pulsar, a
discovery that has opened up new
possibilities for the study of gravitation”
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Laser Interferemeter Gravitational-Wave Observatory (19925 FH#&:%)



https://mediaassets.caltech.edu/gwave
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LIGO (510 : L—Y—FBHEARXIA)

Laser Interferemeter Gravitational-Wave Observatory  (19925F FH#&E?)
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Kamioka Gravitational wave detector, (Large-scale Cryogenic Gravitational wave Telescope)
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Selji Kawamura Kieran Craig
Martynov Denis

Hisaaki Shinkai




KAGRA (h<5 : XBEREHiKEERE)

X B3R E ) 2 o 2016473

HLS>E

A=I=HN=AN>F

IKAGRA EEBRERF

IKAGRA Opera




B 1R DRI

sources of gravitational wave
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» Lawrence M. Krauss
"\

Rumor of a gravitational wave detection at
LIGO detector. Amazing if true. Will post details
If it survives.

na International weekly journal of science

Home | News & Comment | Research | Careers & Jobs | Cument issue | Archive | Audio & Video | For £

Has giant LIGO experiment seen

P gravitational waves”?

An improbable rumour has started that the observatory has already made a

| discovery — but even if true, the signal could be a drill.

o Lawrence M. Krauss
Davide Castelvecchi ("3 ¢

o I

30 September 2015

My earlier rumor about LIGO has been
confirmed by independent sources. Stay tuned!

On 25 September, a sensational rumour appeared on Twitter: Lawrence Krauss, a cosmologist, G raVItatlon al WaveS may have been
reported hearing that the world’s largest gravitational-wave observatory had seen a signal, barely a d | Scovered I EXC|t| n g

week after its official re-opening.
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“ Rights & Permissions
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“We had detected gravitational waves. We did it. ”
“Bald, EAREHELELE. POXITEDIE. ”

https://www.youtube.com/watch?v=aEPIwEJmZyE
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www.ligo.org/scientists/GW100916/

LIGO Scientific Collaboration - Blind Injection GW100916

Home Espafiol Magyar LIGO Lab Join

I ((@)/AYINED,

News Magazine Advanced LIGO LIGO science Educational resources For researchers Multimedia Partners About

GW-EM alerts Data releases LSC Scientific publications

PREFACE - IMPORTANT!

NOTE: This is an EXAMPLE of the data products that the LIGO Scientific Collaboration and Virgo
Collaboration might release for their first gravitational wave transient detections. This particular event was
not a real detection; it was a "blind injection”. For more detail and background, see the GW100916 news
release.

This page, and all the documents and information linked therein, are intended for release to interested
scientific colleagues. We welcome your comments on what is useful to have on a page such as this. Please
send your feedback to datainfo@ligo.org.

INFORMATION ABOUT GW100916

This page has been prepared by the LIGO Scientific Collaboration (LSC) and the Virgo Collaboration to inform
the broader community about an interesting event observed in the gravitational-wave detectors, and to make
the data around that time available for others to analyze.

SUMMARY OF OBSERVATION

Data from the gravitational-wave detector network is analyzed in several ways. This page concemns an event Note: This event was a "blind injection”, i.e. a
identified by multiple analysis pipelines which search for gravitational wave events at all times in the available simulated signal inserted into the data streams of the
gravitational-wave data. The event time is 968654557.955 GPS == Sep 16, 2010 06:42:22.955 UTC, and thus detectors. This page is provided as an example of how a
it has been assigned the name "GW100916". At that time, the 4-km LIGO Hanford and LIGO Livingston real gravitational wave event may be presented in the
detectors, the 3-km Virgo detector, and the GEO 600-m detector were all collecting data in "science mode" as future.

part of the LIGO-GEO S6 and Virgo VSR3 science runs. Analysis revealed a highly significant event consistent

with the coalescence (inspiral and merger) of two black holes or a black hole and a neutron star.

GW100916 “Big Dog”




| Selected for a Viewpoint in Physics week ending
PRL 116, 061102 (2016) PHYSICAL REVIEW LETTERS 12 FEBRUARY 2016
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Observation of Gravitational Waves from a Binary Black Hole Merger

B.P. Abbott ef al.”

(LIGO Scientific Collaboration and Virgo Collaboration)
(Received 21 January 2016; published 11 February 2016)

On September 14, 2015 at 09:50:45 UTC the two detectors of the Laser Interferometer Gravitational-Wave
Observatory simultaneously observed a transient gravitational-wave signal. The signal sweeps upwards in
frequency from 35 to 250 Hz with a peak gravitational-wave strain of 1.0 x 1072'_ It matches the waveform
predicted by general relativity for the inspiral and merger of a pair of black holes and the ringdown of the
resulting single black hole. The signal was observed with a matched-filter signal-to-noise ratio of 24 and a
false alarm rate estimated to be less than 1 event per 203 000 years, equivalent to a significance greater
than 5.16. The source lies at a luminosity distance of 41075 Mpc corresponding to a redshift z = 0.097] 5.
In the source frame, the initial black hole masses are 363 M, and 297 M ., and the final black hole mass is
6214 M, with 3.0*03 M, ¢? radiated in gravitational waves. All uncertainties define 90% credible intervals.
These observations demonstrate the existence of binary stellar-mass black hole systems. This is the first direct
detection of gravitational waves and the first observation of a binary black hole merger.

DOI: 10.1103/PhysRevLett.116.061102 Hanford, Washington (H1) Livingston, Louisiana (L1)
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FIG. 1. The gravitational-wave event GW 150914 observed by the LIGO Hanford (H1, left column panels) and Livingston (L1, right
column panels) detectors. Times are shown relative to September 14, 2015 at 09:50:45 UTC, For visualization, all time series are filiered
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