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Mass Sheet Degeneracy
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MSD

Can we solve I1t?

* EM geometrical optics regime:
multiple Images; independent
mass estimation of the lens (e.qg.
dynamics)

 EM wave optics regime: multiple
lenses

* In GW lensing: 1 image and 1
lens can break MSD!
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Gravitational Lensing of Grav. Waves







Lensed GWs

3 regimes
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Interference regime:




Interference regime:
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S/N - template matchinc




e $(0) = h(1) + n(0) e

* |nner product:

®a(f) - b*(f)
b) = 4R d
(a|b) C [L S f}

(sthy) ~  (hlhy)
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* S (f) - (single-sided) power
spectral density (L1-O3-LIGO)

P ~
Confidence region: A)(z ~ Zpgpt ] ——— 30 — A)(z ~ 11.8

P opt

M. Maggiore,Gravitational Waves: Volume 1: Theory and Experiments,Gravitational Waves (OUP Oxford, 2008)
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popt ~ 55
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Amax = 1 . O 1 P. Schneider and D. Sluse, Astron. Astrophys.559, A37(2013), arXiv:1306.0901 [astro-ph.CO]
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Conclusions
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1. We analysed how MSD behave in GW lensing
In the GO regime it can not be broken
In WO can be broken in some cases

In Interference regime is broken

o &~ D

How well it is broken depends on the strength of the signal
and sensitivity of detectors. Nowadays we might have up to

Ay~ 5% and AM ~ 6 %
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