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M Otlvatlon Can we use transient events as DM tracers?
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M Otlvatlon Can we use transient events as DM tracers?
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Motivation

Can we use transient events as DM tracers?
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M Otlvatl Ol  Can we use transient events as DM tracers?

Credits: Einstein Telescope

Next Generation surveys:
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Which density contrast do we
observeg y

Density contrast = matter density fluctuation + RSD + Lensing + GR (‘or rections
Density contrast
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V= T perturbation we followed

Bonvin&Durrer (2011)

Credit: Stefano Zazzera
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Which dgnsity contrast do we
observe”

same redshift bin same radial bin same solid angle
different physical volume different distance different physical volume
Observer dzdf) Observer dzdf) Observer dzd©

Credit: Camille Bonvin

See Challinor & Lewis 2011, Bonvin & Durrer 2011 for full derivation

A = density + RSD + Doppler effect + Magnification Lensing + Potential terms.
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Differences between LD and z spaces
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"Cosmic Variance limit" with respect to density only
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The blases
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The blases

Evolution bias

* The change in the number density * The change in comoving number
with respect to the luminosity cut density with respect to redshift
at fixed redshift. at fixed luminosity cut.

dlnn(a, L.) - dlnnla, L,.)
s(a,L.) = — b.(a, L.) =
OlmL. | Olna L.
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GWs Biases*
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*Inspirals of astrophysical Binary Black Holes
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GWs Blases — Einstein Telescope
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Cross-correlations with galaxy surveys
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Clustering bias
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Magnification & Evolution bias
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Summary

* In the coming years one may start using transient events
as tracers of Dark Matter. We considered transients for
which we can only determine their luminosity distance;

* We have computed the density contrast in Luminosity
Distance Space and rederived the luminosity distance
perturbation in an FLRW universe and implemented it in
CAMB;

* Modelling the biases for GWs will help us use them as
LSS tracers;

+ Cross-correlations with galaxies will be able to constrain
BBHs population bias parameters and help us understand
their evolution;

Credits: NIKHEF

 Further work include: looking at the cross-correlations with
radio survey, look at astrophysical BH merger models and
see which constraints can be put in them, look at models
where DL_GW !=DL_EM.
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