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Introduction of the formalism
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Null Channel T

By combination of the three detector output 
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No GW signal in the T channel https://arxiv.org/abs/1201.3563

https://arxiv.org/abs/1201.3563


Toy Model Null channel
Toy model, 3 sinusoidal signals dephased by 2π/3 phase + 3 independent Gaussian noise. 
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The formalism
Identical noise in X, Y and Z
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The formalism
Unique noise in X, Y and Z
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The formalism
Unique noise in X, Y and Z



ET Correlation noise : Newtonian noise  and 
Schumann resonance
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https://arxiv.org/abs/2206.06809 https://arxiv.org/abs/2110.14730

https://arxiv.org/abs/2206.06809
https://arxiv.org/abs/2110.14730
https://arxiv.org/abs/2110.14730
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Toy example for the Einstein Telescope
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Toy example for the Einstein Telescope
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Toy example for the Einstein Telescope
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Recipe to transform the extended null channel 
formalism into a PSD estimation framework
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MCMC for Einstein telescope in 
non-identical noise and correlation

● MCMC software to test different configuration of noise/correlation/SGWB

● Testing the different channel ‘XYZ’, ‘AET’, ‘AET+TXTYTZ’,...

● For now, we are testing ETD + correlate Gaussian peaks + SGWB (Toy-model)

● We have a large number of parameters (Toy model = 26)

● Statistical comparison use Deviance information criterion (DIC), Bayes Factor.
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Analytic model for ET-D Ad Hoc
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MCMC (Markov chain Monte Carlo)

● Posterior distribution

 

● Using uniform prior

● Estimate parameters : 
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Case Study: ET Channel/sources and noise

● Possibility to update the MCMC soft with different scenarios ET, Gaussian peaks (GP), SGWB 
(isotropic ⅔ slope from CBC population)

● Comparison of the different channels to investigate the “best” configuration to separate the 
different components
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Example : AET+TXYZ channel ETD+GPs+SGWB
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Deviance Information Criterion (DIC)
● Analogous to Akaike information criterion and Bayesian information criterion : criterion for model 

comparison (BF not sensible for improper prior). 
● It combines a measure of model fit with a penalty for the number of independent parameters. 
● Easy to compute based on MCMC samples.
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Example of DIC result for SGWB in the 
context of ETD noise and Gaussian peaks
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Uncertainty of the MCMC fitting
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Conclusion
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● We introduced an extension to the AET formalism where we take into account both 
non-identical as well as correlated noise.

● The correlation between <TX>, <TY> and <TZ> are valuable channels, free of signal, that could 
help to fit all the noise parameters and understanding the differences in PSD between the X, Y 
and Z channels.

● The coherence between the T and the A and E channels is an indicator of the non-identical 
behavior of the X, Y and Z channels.

● We have demonstrated the formalism in the case of the Einstein telescope for a simple toy 
example.

● We have developed a software to fit different scenarios ET, Gaussian peaks (GP), SGWB 
(isotropic ⅔ slope from CBC population) on different scenarios 

● Next step: Update the code with NN and magnetic correlation
○ Magnetic : Use different coupling functions,  Phys. Rev. D, 102:102005, Nov 2020.
○ NN : Consider different level of correlation in X, Y and Z (10%, 50% and 90%)


