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The Gravitational Wave Spectrum

Quantum fluctuations in early universe
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LISA is a future space-based gravitational
wave mission set to launch in 2036

Credits; A. Kormu ™
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GW Energy Density vs Detector Sensitivity
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e Clearest example:
electroweak
symmetry breaking

* Does not produce
gravitational waves
in Standard Model

0.00 -
broken phase

0.0 0.5 1.0 1.5 2.0 2.5




FOPT: bubbles of the new phase

expand and collide, producing GW

o] Credits: D. J. Weir
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o | . More
Run full fluid simulations . precise

Use theoretical framework for acoustic
waves: Sound Shell Model* (PTtools)

Use analytical fits based on bubble
simulations (PTPlot)

Describe GW spectra as a broken or double
broken power law

. Quicker |

*arXiv: 1608.04735, 1909.10040
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/4. What PTs can we
' recover? What can we
do to improve this?
Statistical analyses
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Our data includes:

e |nstrument noise

Galactic

o P Sigl al (l nodelled as a S
0 GBs in pixel 11745
broken power IaW)

e Confusion noise from
galactic white dwarf binaries
(via a sky map)

Galactic

S
0.00272283 VGBsinpixel/GBsinsky ~ 0,70235
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=== \Without modulation unchunked (P)
=== Without modulation chunked (Pc)
With modulation chunked (MPc)
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+2 params for instrument noise, +3 params for white
dwarf binaries, +4 parameters for annual modulation




With annual moduation)
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3. For a point in spectral parameter space, use nearest neighbours
iInterpolation in spectral grid to reconstruct PT parameters
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Summary

 We are looking for PT signals in mock LISA data

* By using the annual modulation of galactic binaries, we
can recover weaker PT signals

 We can reconstruct PT parameters in strong signals using
spectral templates

e Still a lot of assumptions in our modelling

e How can we make our predictions more realistic?
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