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What is the rate of lensed
gravitational-wave signals?
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Perform Monte Carlo simulation to determine rate
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Perform Monte Carlo simulation to determine rate
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Perform Monte Carlo simulation to determine rate
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Can we observe the population of lensed
signals?
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OBSERVING THE LENSING BIAS
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Can we observe multiple images?
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Can be observe diffraction effects?
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Possible to see a lensed event in Advanced detector era
Distinguish the lensed population in 3rd generation detectors.
Multiple images within the same observation run

Diffraction can cause missed events

Diffraction can reveal the nature of the lens

Test GR with lensed signals

Measure cosmological parameters using lensed signals
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MASS DISTRIBUTION

Masses from stellar evolution simulations
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Differential rates (yr—!)
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Thin-lens approximation with surface density (&)
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Gravitational lensing phenomena are widespread in
electromagnetic astrophysics, and in principle may also be
uncovered with gravitational waves. We examine gravitational
wave events in the limit of geometric optics, where we expect to
see multiple signals from the same event with different arrival
times and amplitudes, and wave optics, where we expect to see
effects such as interference and diffraction. We estimate the rate
of lensed signals in the Advanced LIGO era, and discuss the
strategies to identify them. Moreover, we investigate the physics
that we can extract from lensed gravitational-wave signals such
as the particulars of the lens.
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