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Magnification bias is a weak lensing phenomenon which modifies the number counts of background sources due
to the presence of mass in the foreground, thus revealing information about its distribution or physical composition.
Although traditionally considered suboptimal with respect to the usual approach of shear, it has been recently shown [1, 2]
to constitute an independent and robust cosmological probe when combined with a background sample of submillimeter
galaxies, whose physical properties make it the perfect objects to use in this kind of study.

In this work [3], we have measured the angular cross-correlation function between a foreground sample of GAMA
galaxies (0.1 < z < 0.8) and a background sample of H-ATLAS submillimeter galaxies (1.2 < z < 4.0), an unambiguous
manifestation of the magnification bias phenomenom. In contrast to the preliminary work of [2], and as a step forward,
we have performed a tomographic analysis, that is, we have divided up the foreground sample into four distinct redshift
bins and estimated the cross-correlation between each of them and the full background sample, effectively having four
independent observables. The theoretical estimate for the cross-correlation function between bin i and the background is
given by
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where β is the logarithmic slope of the background source number counts, χ(z) is the comoving distance up to redshift
z, ni

f (z) is the unit-normalized foreground redshift distribution of bin i, W lens(z) is the so-called lensing kernel, J0 is the
zeroth-order Bessel function and Pg−dm is the galaxy-dark matter cross-power spectrum.

Given the clear dependence of these observables on cosmology, we have carried out a Markov chain Monte Carlo
algorithm to derive posterior probability distributions for the main parameters describing three common cosmological
models, namely ΛCDM, w0CDM and w0waCDM, the last of which characterize a time-evolving dark energy component.
The results for Ωm, σ8 and h are shown in Fig. 1, where one can see a remarkable improvement in the uncertainty of Ωm
and σ8 with respect to the non-tomographic work [2], whereas h seems to remain unconstrained. No significant differences
are found among the three models.
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Fig. 1. Posterior probability distributions for the the matter density parameter (Ωm; left panel), the variance of the filtered cosmic
density field (σ8; centrla panel) and the adimensional Hubble constant (h; right panel. Colored lines depict the results for the ΛCDM
(red), w0CDM (blue) and w0waCDM (green) models, while the solid black line show the results from [2].

As for the dark energy parameters w0 and wa, the results from the w0CDM and w0waCDM models yield values which
are in perfect agreement with a cosmological constant. Moreover, the uncertainties are comparable with non-combined
results from other experiments.
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