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Einstein’s gravity:
Space time is curved

Image Credit: T. Pyle/Caltech/MIT/LIGO Lab



Black holes can dance the tango

3Credit: SXS

Amplitude of gravitational waves = strain = ∆L/L ~  10-21



How to detect gravitational 
waves: interferometer

Credit: LIGO/T. Pyle 
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4 km long arm lengths  requires measuring displacements ∆L to less than 10-18 meter
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Advanced LIGO detectors



Image Credit: Caltech/MIT/LIGO Lab 

GW detectors network



Image Credit: Caltech/MIT/LIGO Lab 

September 14, 2015

Credit: LIGO



February 11, 2016: We did it!
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The music of the Universe
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The music of the Universe

12



The music of the Universe
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LVK Collaborations
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LIGO VIRGO



LVK Observing Plan 2015-2026
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https://observing.docs.ligo.org/plan/

https://observing.docs.ligo.org/plan/


GW detections – 2015-2016
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GW150914



GW detections – 2015-2016
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GW150914



GW detections O1-O2 (2015-2017)
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2015-2017: 11 detections

21Phys. Rev. X 9, 031040 (2019)

http://journals.aps.org/prx/abstract/10.1103/PhysRevX.9.031040
http://journals.aps.org/prx/abstract/10.1103/PhysRevX.9.031040
http://journals.aps.org/prx/abstract/10.1103/PhysRevX.9.031040


Where do GWs come from?
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GW170817: fireworks too!

23



2017: A kilonova rainbow

24

Astrophys. J. Lett. 848, L12 (2017) 

Credit: NSF/LIGO/Sonoma State University/A. Simonnet



GW detections O1 – O3 (2015-2020)
A catalog with 90 signals
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GW detections (2015- Jan 2024)
Latest catalog: 218 signals
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O4 detection
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Credit: Secrets of the Universe



10 years’ progress

29GW150914 GW250114



LVK Observing Plan 2015-2022
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https://observing.docs.ligo.org/plan/

Now
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Next generation detectors
(ground-based)
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https://cosmicexplorer.org/

http://www.et-gw.eu/

Einstein Telescope



Different sources have different wavelengths 
and need different instruments



A cosmic hum was heard …



LISA: space-based observatory
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From left, ESA Director of Science, Carole Mundell, 
and OHB System AG CEO, Chiara Pedersoli shake hands 
at the signature event

https://www.esa.int/ESA_Multimedia/Images/2025/06/ESA_and_OHB_seals_their_agreement_to_build_LISA
https://www.esa.int/ESA_Multimedia/Images/2025/06/ESA_and_OHB_seals_their_agreement_to_build_LISA


Gravitational waves astronomy: 
this is just the beginning!
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www.ligo.org

Credit: Kevin Sylvester

Thanks!
Questions?
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