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GW Projects

LIGO
https://www.ligo.org
https://www.ligo.caltech.edu
Virgo
https://www.virgo-gw.eu
GEO600
https://www.geo600.org
KAGRA
https://gwcenter.icrr.u-tokyo.ac.jp/en/
LIGO India
https://www.ligo-india.in
ET - The Einstein Telescope
http://www.et-gw.eu
CE - Cosmic Explorer
https://cosmicexplorer.org
LISA
https://www.elisascience.org
DECIGO
http://tamago.mtk.nao.ac.jp/spacetime/decigo_e.html
BBO - Big Bang Observer
https://en.wikipedia.org/wiki/Big_Bang_Observer
IPTA - International Pulsar Timing Array
http://ipta4gw.org

EPTA - European Pulsar Timing Array
http://http//www.epta.eu.org/
NANOGrav - North American Nanohertz Observatory for Gravitational Waves
http://nanograv.org/
Indian Pulsar Timing Array Project
https://inpta.gitlab.io/profile/index.html
PPTA - Parkes Pulsar Timing Array
http://www.atnf.csiro.au/research/pulsar/ppta/
OzGrav
https://www.ozgrav.org
TianQin
https://en.wikipedia.org/wiki/TianQin
Taiji Program in Space
https://en.wikipedia.org/wiki/Taiji_Program_in_Space
BICEP and Keck Array
https://en.wikipedia.org/wiki/BICEP_and_Keck_Array
POLARBEAR - POLARization of the Background Radiation
https://en.wikipedia.org/wiki/POLARBEAR
Mario Schenberg
https://en.wikipedia.org/wiki/Mario_Schenberg_(Gravitational_Wave_Detector)

https://gravitationalwaveastronomy.org



Other Important Links
GWIC - Gravitational Wave International Committee
https://gwic.ligo.org

Other GW Projects
AMIGO - Astrodynamical middle-frequency interferometric gravitational wave observatory https://arxiv.org/abs/1909.04995
Lunar Gravitational-Wave Antenna https://arxiv.org/abs/2010.13726 https://iopscience.iop.org/article/10.3847/1538-4357/abe5a7
Gravitational-wave Lunar Observatory for Cosmology https://iopscience.iop.org/article/10.1088/1475-7516/2021/06/044/meta
Bose-Einstein Condensates for Gravitational Wave Detection https://arxiv.org/pdf/2101.05051.pdf
MIGO - the Matter-wave Interferometric Gravitational-wave Observatory https://arxiv.org/abs/gr-qc/0312096
E-TEST https://www.etest-emr.eu

Videos
Gravitational Waves Explained https://www.youtube.com/watch?v=4GbWfNHtHRg
The Future of Gravitational Wave Astronomy https://www.youtube.com/watch?v=jKrOy4mC4wg

Lectures
School on Gravitational Waves: from data to theory and back https://www.ictp-saifr.org/school-on-gravitational-waves/

Tutorials
Gravitational Wave Open Science Center https://www.gw-openscience.org/tutorials/

Conferences
Kick off Workshop of the Einstein Telescope https://indico.ego-gw.it/event/240/timetable/#20210921
Dawn VI Meeting on Next Generation Observatories https://gwic.ligo.org/dawn-6/program.html
Ultra-High-Frequency Gravitational Waves http://www.ctc.cam.ac.uk/activities/UHF-GW.php
Ultra-High-Frequency GWs: A Theory and Technology Roadmap https://indico.cern.ch/event/1074510/
Gravitational wave detection at the Moon Workshop https://indico.ego-gw.it/event/263/timetable/



Schools
Gravitational Wave Challenges and Cosmology https://www.iip.ufrn.br/eventsdetail.php?inf=%3D%3DQTUFVM

Job Opportunities
From the LAAC/LSC website https://wiki.ligo.org/LAAC/JobPostings

Facebook sites
Gravitational Wave Astronomy https://www.facebook.com/search/top?q=gravitational%20wave%20astronomy
Graviton (Mario Schenberg Detector) https://www.facebook.com/groups/MarioSchenberg

Wikipedia sites
Gravitational-wave astronomy https://en.wikipedia.org/wiki/Gravitational-wave_astronomy

Other important sites
European Gravitational Observatory https://www.ego-gw.it
IGrav https://www.igrav.org
Gravitational Wave Detectors and Sources http://gwplotter.com
Gravitational Wave Open Science Center https://www.gw-openscience.org/about/
LSC Academic Advisory Committee (LAAC) https://wiki.ligo.org/LAAC/EducationalResources
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The	BICEP2 detector	array under a	microscope

At the Amundsen–Scott 
South Pole Station



POLARBEAR
at Atacama Desert
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Fredrick A. Jenet

Indian Pulsar Timing Array Project
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http://lisa.jpl.nasa.gov/

http://www.esa.int/esaSC/120376_index_0_m.html

Interferometers 
in Space:

LISA, DECIGO
BBO, TianQin, 

Taiji, and 
AMIGO



Presented at Amaldi12 by Karsten Danzmann
http://www.amaldi12.org/talks
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There are also frequency bands above 10 kHz, they are called HFGW. There are many small groups trying them.



http://journals.aps.org/prl/abstract/10.1103/PhysRevLett.116.061102

1064-nm wavelength
Nd:YAG laser (Nd:Y3Al5O12)



LIGO Scientific Collaboration



On September 14, 2015 at 09:50:45 UTC



e 7 milisegundos depois ...

On September 14, 2015 at 09:50:45 UTC



http://journals.aps.org/prl/abstract/10.1103/PhysRevLett.116.061102
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ASTROFÍSICA MULTIMENSAGEIRA:
Busca simultânea com instrumentos da janela eletromagnética

Menos de dois anos após a 
estréia da astronomia de 
ondas gravitacionais, 
GW170817 
marca o início de uma nova 
era de descoberta.



This still from a NASA animation shows the aftermath of a collision of two neutron stars, which merged 
into an objected called GW170817. Gravitational waves from the collision were detected on Aug. 17, 
2017.
Credit: NASA's Goddard Space Flight Center/CI Lab







https://web.facebook.com/LigoScientificCollaboration/photos/a.217122835061847/4029977737109652/?_rdc=1&_rdr



GEO600



crédito: LIGO lab



Presented at Amaldi12 by Sheila Rowan
http://www.amaldi12.org/talks













Credit: Evan Hall (LIGO, MIT)
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Credit: Evan Hall (LIGO, MIT)







SAGO – South American Gravitational
wave Observatory





Uyuni salar



Irecê region



https://www.ligo.org/about.php

LSC/GWINPE: 6 members; LSC/IIP/UFRN: 2 members; LSC/AEI: Marina Neri (Brazil);
LSC/USA: Claudia Moreno (Mexico); Virgo/Italy: Iara Tosta e Melo (Brazil); Virgo/Belgium: Elvis C. Ferreira (Brazil); 
Virgo/Netherlands: Enzo Tapia (Chile), Virgo/Brazil: Edison Santos (Brazil); 
KAGRA: Fabian Peña Arellano (Peru). TOTAL : 15+           We will need about 100 or more for a successful proposal.



A Astronomia de Ondas Gravitacionais (AOG) vai revolucionar o
nosso conhecimento da física e astrofísica e, provavelmente, nos
ajudar a responder às principais questões da atualidade: a
matéria escura, a energia escura e como o Universo teve início.

Gravitational Wave Astronomy (AOG) will revolutionize our
knowledge of physics and astrophysics and will probably help us
to answer main current questions: dark matter, dark energy and
how the Universe got started.







Gravitational Wave Astronomy
A new window for the observation of the universe that will 
revolutionize our knowledge of it.

Credit: Dorling Kindersley Limited and Editora Moderna Ltda.



Thanks for your attention!

https://gravitationalwaveastronomy.org
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Before asking money for a proposal, we 
need to ask fellowships and research money 

in order to create a critical mass of 
researchers in Latin America

with knowledge on the 3G technology. So, 
we need to involve Latin American 

students and post-docs in the present 
projects (LIGO, Virgo, KAGRA, LIGO 

India, ET, and Cosmic Explorer) and attract 
them and foreign post-docs with knowledge 

on 3G to form groups in Latin America.


