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Wave effects on gravitational waves have a universal signature. Low mass lenses are potentially detectable.

When are wave effects important?

Gravitational wavefronts are
deflected as they pass through
a potential. Most lensing
contribution comes from around
the stationary points of the time
delay function
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T
corresponding to the position of
the Geometrical Optics (GO)
Images.
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However, for low f ,Mrpor 1,
the images are still not
completely defined:

- Diffraction appears

- Interference oscillations
appear due to interference of
the emerging images

What do wave effects look like?

Wave effects are seen as oscillations due to interference;
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Fig. 1: Interference in
the point mass lens
model. The phase at
the lens plane has two
stationary points [1].
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What do interference oscillations tell us?

Boundary between
Diffraction/Ampilification
and GO oscillations:
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]\[L and y can be extracted from the oscillations [1,2]:

unlensed

Fig. 3: Spectrogram of a microlensed gravitational wave. Both the

oscillations and the images (1,2) appear [2]. y = 0.25, M, = 3000 Mg

Are wave effects d

etectable?
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Fig. 5. White contours: match between the lensed and the

GO oscillations:
Potentially detectable

unlensed waveforms. Color density: increase in

Signal-to-Noise Ratio (SNR) [2]

Fig. 4: Gravitational waveform for the microlensing of
LIGO-Virgo-KAGRA compact binary mergers [2].

What would we see if there was an

1 gvre @lectromagnetic counterpart?
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