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Sources of Gravitational Waves

Compact Binary Coalescence:
Black Hole-Black Hole Mergers,
Neutron Star-Neutron Star Mergers,
Black Hole-Neutron Star Mergers.

Bursts:
Core-collapse Supernovae, Neutron Star Glitches, etc.

Continuous Waves:
Spinning Neutron Stars,etc.

Stochastic Background:
Cosmological background, Astrophysical background, etc.
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Multi-Messenger Astronomy (MMA)

Time

Gravitational Wave Signal Electromagnetic Wave Signals

Sky localization of the "Known GW Sources" from their GW
signals and send out alerts in low latency for the EM telescopes
to capture the follow-up EM wave signals.
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Searching for Anomalous GW Signals

The unknown "Unknown GW Sources" are called
"Anomalous". The conventional way to search such
unmodelled GW signals is "Coherence Search" which
analyze the coherenece between different detectors
simultaneously.
Now we would like to develop a semi-supervised approach
to discover anomalous signals without explicit modelling.
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Data Preprocessing

Whitening: The original
time series are
transformed by the Power
Spectral Density (PSD) so
different frequency
components are
comparably scaled.
Bandpassing: The filter is
then applied to remove the
low-frequency (< 30Hz)
and high-frequency
(> 1500Hz) components
which are too noisy.

2-second time series with
the sampling rate = 4096
Hz
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Background Dataset

The data is diveded into segments of 50 milliseconds,
which contains 200 data points
(50 × 10−3s × 4096 samples/s ≈ 200samples.)
The dimension of the input data is (N,200,2) where N is
the number of the data segments. The last 2 corresponds
to the data streams from the 2 LIGO detectors: Hanford
(H1) and Livingston (L1).
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Signal Dataset

The data is diveded into segments of 50 milliseconds,
which contains 200 data points
(50 × 10−3s × 4096 samples/s ≈ 200samples.)
The dimension of the input data is (N,200,2) where N is
the number of the data segments. The last 2 corresponds
to the data streams from the 2 LIGO detectors: Hanford
(H1) and Livingston (L1).
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Example Submission

Github Link
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https://github.com/a3d3-institute/HDRchallenge/tree/main/scripts/example_submissions
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