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Characterizing the Origins of GW with Machine Learning Techniques
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https://www.nature.com/articles/s41586-019-1129-z/figures/1




THE SPECTRUM OF GRAVITATIONAL WAVES @esa

Observatories Ground-based * Space-based observatory \ Pulsar timing array Cosmic microwave
& experiments experiment : . background polarisation
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Me.rgin%neutronA Merging stellar-mass black holes Merging white dwarfs @
#lisa stars in other galaxies in other galaxies in our Galaxy

https://www.esa.int/ESA_Multimedia/lmages/2021/09/The_spectrum_of_gravitational_waves




'EMRI

Extreme Mass Ratlo Insplral
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Extreme mass ratio inspiral. (2023, June 5). In Wikipedia. https://en.wikipedia

.org/wiki/Extreme_mass_ratio_inspira




Goal:

_ Extractlon ofthe
- Parameters from
the Signal

-+ Simulation of Data - Preprocessing - NN Training - NN Evaluation
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Strain h(t) = hj — ihs . .
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The full EMRI parameter space is 17 dimensional

Orbit | {Mnua d.Laaa'pOnleO}
Directions {z1,0s, 05,0k, Pk }
Initial Phases - {CI%; by, q)qs} .
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Spectrogram
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_ Test: Parameter
Extraction
y(t) = A-sin(f - t)




Frequenz Amplitude
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Frequenz Amplitude
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