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Parameter estimation of the overlapping signals:
descending in frequency and ascending in speed
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The increased sensitivity of the Einstein Telescope will lead to a significant increase in the number of grav-
itational wave signals we can detect. In addition, it will allow us to observe the gravitational wave signals
for a longer duration. While both of these factors, a large number of signals and longer signals can open
windows to previously unexplored science cases, they also introduce the problem of overlapping signals. The
increase in the number of detections and the duration of the signals will cause them to overlap, which leads to
biases in the measurement of the signal’s source parameters. This can hinder the pursuit of precision science.
The state-of-the-art parameter estimation pipelines have not been designed to analyze overlapping signals
or long-duration signals. In this work, we present two different methods, hierarchical subtraction and joint
parameter estimation, to perform parameter estimation of the overlapping signals. These methods are supple-
mented with a relative binning algorithm to speed up the parameter estimation and with the effect of earth
rotation to attempt more realistic scenarios, especially for the long-duration signals emitted by binary neutron
star systems or low-mass binary black hole systems. By performing parameter estimation on a large set of
simulated gravitational wave signals we demonstrate the performance of the two methods.
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