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Brief Summary

We are successfully exploiting magnification bias through cross-correlation between
» sub-millimetre galaxies (SMGs) observed by Herschel at 1.2 <z < 4.0 as background sources
» galaxies in the GAMA Il survey at 0.2 < z < 0.8 as foreground sources
to attempt the estimation of some of the main cosmological parameters (Q,,,, og, Hy ).
More constraining SMGs magnification bias data can offer a complementary and decisive
cosmological probe.
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Context

* Light rays coming from a distant source are deflected by the intervening
gravitational field and the deflection amplify the flux of the background sources, / \
increasing their chances of being included in a flux-limited sample. — Background

* This apparent excess number of high redshift sources seen near low
redshift structures is the magnification bias.

* The cross-correlation between two source samples with non-overlapping
redshift distributions is an unambiguous manifestation of magnification bias.

* An optimal choice of foreground and background samples can enhance the
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cross-correlation signal. In particular, SMGs are an optimal sample for lensing 021
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» very low cross-contamination with respect to the optical band

* Since the deflection depends on the cosmological distances, and on the galaxy
halo properties, we can use these measurements to set constraints on
cosmological parameters.
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Methodology

» Estimated with modified version of the Landy & Szalay (1993) estimator in 62
mini-regions (mean values and their associated standard errors):
W, (8) = D1D2—D1RI:—RD2R1+R1R2
102

—— FP best fit

where DD, , D;R,, D,R;, and R{R; are the normalised datal- data2, datal- | ° —— FPbest it shif

—— FP best fit: Q,, = 0.3

random2, data2-random1, and random1-random2 pair counts for a given
separation 0.

» The model is computed adopting standard Limber (Limber 1953) and flat-sky
approximations (Kilbinger et al. 2017):

28-1) [ a2 S yiens ) J B ( l )Jo10) | =
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unit-normalized foregroun/ | cross-spectrum between the galaxy

redshift distributions lensing kernel

and dark matter distributions

» The estimation of parameters is performed with a MCMC analysis (at least
60000 posterior samples) and flat priors.
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Results - Qo5 H,

BN FPA FPC
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» lower bound on Q,, > 0.24 at 95% CL
| Since Q,, was allowed to vary in the range [0.1-0.8], this lower bound
S, B8 is a very robust conclusion against the choice of priors.

» interesting upper limit of og < 1 at 95% CL
Tentative peak on og around 0.75.

» mild preference towards higher Hy values.
H, parameter is still not accurate.
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Results — comparison with other results

OnQ, -05: On H:
» Our lower/upper bounds still imposes restrictions to the » Due to the current large error bars the results are still
other weak lensing results. inclusive of both Planck and Riess et al. (2019) results.
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Future

» Any method that constrains cosmological parameters using a new set of observables is worth pursuing
in the effort to resolve the tensions. Our current constraints from the magnification bias are not yet
competitive, but the use of new independent observables makes it a valuable technique.

» Remarkably, our results do not show the typical degeneracy that characterises the cosmic shear
results: future, more constraining, SMGs magnification bias data can offer a complementary
cosmological probe.

» Improvements are expected by reducing the error-bars on the cross-correlation measurements,
especially on larger scales where the Q. and H, parameters mostly affect the cross-correlation
function. In order to achieve this, the statistics can be increased enlarging both the lenses and the
background source samples.

» Moreover, a tomographic analysis might help in better constrain of the cosmological parameters.
Dividing the sample into redshift bins might counterbalance the increase of error-bars by easier
constraining of the cosmological parameters: only sources with very similar redshift and the known
evolution of the cosmological parameters are being taken into consideration.
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