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What ET 
brings to the 
table



Bayesian 
analysis 



Fisher Matrix



Automatic 
Differentiations 



Automatic 
Differentiations 

Variable = [ value, 𝜕𝑥variable, 𝜕𝑦variable ]



Automatic 
Differentiations 



using XHM 3 detectors ~ 0.5 sec per core ) 



Case study – Detector  
design comparison

• T: triangular ET with 10 km arms featuring cryogenic technology.

• 2L_0: two aligned 15 km L-shape interferometers one in Sardinia, 

one in the Meuse–Rhine (MR) Euroregion, both with the cryogenic 

technology.  

• 2L_45: same as 2L_0 with the exception that the orientations lead 

to β = 45◦. 

• 2L_290K_0: same as 2L_0, only one detector features the cryogenic 

technology. 

• 2L_290K_45: same as 2L_45, only one detector features the 

cryogenic technology. 

[1] Branchesi et al. 2023

[2] Abac et al, 2025

Credits: [1]



Detector  design comparison - 
What to expect

[1] Branchesi et al. 2023

[2] Abac et al. 2025



Case study – Angular Precision



Source properties 



Source properties 



Cosmology



Cosmology



Sky area and luminosity distance – 2L_0



Sky area and luminosity distance – 2L_45



Beyond GR



Post-Netwonian 
expansion



TIGER 
framework

[9] Agathos et al. 2014



Comparison 
with GWTC-3



Forecast for 
ET



Forecast for 
ET



Forecast for 
ET



Take home 
messages



Thank you!



Case study – SNR



Case study – Angular Precision



Source properties 



Post-Netwonian 
terms



The dawn of GW 
astronomy

- Are we getting closer to noon? -



Numerical 
derivatives

Credits: Wikipedia



Waveforms

[3] Khan et al. 2015

[4] London et al. 2018

[5] García-Quirós et al. 2020

[6] Pratten et al. 2020a

[7] Pratten et al. 2020b

[8] Dietrich et al. 2019



Julia



Future plans – 
Fisher informed 
HMC
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