Gravitational-wave polarimetry with quaternions and application to precessing binaries
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In this poster we introduce a new model free polarimetric analysis method based on quaternion Fourier transform and we also present a method
to reconstruct both gravitational-wave polarizations from the full network data. Interestingly, this formalism allows to formulate generic priors
on the polarization that can guide the problem inversion. As an illustration we perform the polarimetric spectral analysis on precessing BBH
signal and show that the precessional motion of the binary orbital plane can be tracked from the polarization time evolution.
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the example of precessing binary mergers UL
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2. Polarimetric analysis of bivariate signals
* Map the polarization to complex strain h = h — ih
* Quaternionic analysis give access to geometrical parameters
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3. Interpretation and polarization characterization
- Stokes obtained from the time frequency ridge Precess":}‘ opening angle

* For precessing BBH : Stokes related to precession parameters such as g

Possibility to infer on the presence of precession

* For the edge on (largest effect) and small
precession case :
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Stokes obtained from noise-free precessing BBH signal
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v(f,7) = Fh(f,7) +n(f,7) € CTae

e Quaternionic representations offer a natural formalism to formulate and
resolve the inverse problem with a

* For simplicity : here we assume known sky source localization
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s1(f,7) = cos(2x(f, 7)) cos(20(f, 7)) « Two solutions : work with pre-whitening or without
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