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1. Gravitational 
Wave Lensing

Image Source: Roshni Samuel / Parameswaran Ajith / ICTS
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➔ Weak lensing*
➔ Single image
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https://gracedb.ligo.org/superevents/public/O4/

Image: https://www.ligo.caltech.edu/news/ligo20200326

https://gracedb.ligo.org/superevents/public/O4/
https://www.ligo.caltech.edu/news/ligo20200326
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Oscillations in amplification factor

Perturbative regime 
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Oscillations in amplification factor

Wave Optics (WO) regime 
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Oscillations in amplification factor

Geometric optics (GO) regime 



Schive, H. Y., Chiueh, 
T., & Broadhurst, T. 
(2014). Cosmic 
structure as the 
quantum interference 
of a coherent dark 
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Einstein Rings of LRG 3-757 taken with the Hubble 
Space Telescope's Wide Field Camera 3. 

Image : https://apod.nasa.gov/apod/ap111221.html
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3. Lensing Features

https://apod.nasa.gov/apod/ap111221.html


Lensing Features
FDM

SC

20



Lensing Features
FDM

SC

21



Lensing Features
FDM

SC

22



Lensing Features
FDM

SC

23



Lensing Features
FDM

SC

CIS

24



Lensing Features

25



Lensing Features

26



Lensing Features

27



Lensing Features

28



Lensing Features

29



https://www.elisascience.org/multimedia/image/lisa-sensitivity 

Lensing Features

LISA sensitivity : 
0.1 mHz to 1 Hz
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https://www.elisascience.org/multimedia/image/lisa-sensitivity


Conclusion

➔ GWs complement EM lensing
◆ ability to probe lens features

➔ Fast and accurate method to evaluate 
lensing features*

➔ Features of FDM detectable
◆ within the sensitivity of LISA

➔ Next steps 
◆ interference pattern
◆ probing lens parameters✝

* https://arxiv.org/abs/2306.05282 
✝ https://arxiv.org/abs/2212.11960 
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Thanks !!
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A view of fuzzy Universe

Pmócz, A. (2019). Fuzzy dark matter: overview. Retrieved from https://indico.neic.no/event/101/contributions/366/attachments/154/245/pmocz_2019_09_30_reykjavic.pdf 

https://indico.neic.no/event/101/contributions/366/attachments/154/245/pmocz_2019_09_30_reykjavic.pdf
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A view of fuzzy Universe
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