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What are gravitational waves (GW)?

Einstein (1916): “"GW are ripples in space-time”
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How do we analyze gravitational-wave data?

Detector
characterization

Searches Parameter estimation

ET Industry Computing workshop - Melissa Lopez - m.lopez@uu.nl

Theoretical
frameworks




What groundbreaking science can we do?

We can “only” detect black holes neutron stars and supernovae
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And what did a lot so far!



Why are GW important! |

Towards multi-messenger astrophysics

Gravitational wave
detectors </@5

Electromagnetic
telescopes A

“But I have a witness. Here, talk to her yourself.”
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The Einstein Telescope era
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Modern galaxies form
-

Billions of years ago

Previous Farthest galaxy
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First stars?
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Towards the past

We will see more signals for longer times
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PAST FUTURE

Monitoring sensors ~ Pb per year

Monitoring sensors ~ 10° ~ Tb per year

KOJ. FISH RAIN-DROP

Higher detector complexity can lead to...

Note: gravitational waves detectors are evolutionary
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The Challenges of Einstein Telescope era

- Massive increase in event rates

- Extend

ed signal duration = overlapping signals

- Low-latency early alerts

- Prohibitive increase of memory and compute power

- And more!

We need scalable, and scientifically validated algorithms to listen to the
Universe with the Einstein Telescope
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