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l. Infroduction

Weak gravitational lensing...

o ...studies the statistical correlations

of magnification/distortion
o ... probes all mater
o ... can be studied through
» Cosmic shear & &,.(0) and é_(0)

» Galaxy-galaxy lensing < (y;:)(0)

> Cosmic magnification & EPRCIERWNHECERDIAC) Due to magnification bias!
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Magnification causes two competing effects:

©

o Solid angle stretching
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Magnification bias is the net result and modifies the infegral number counts!
This induces a non-zero cross-correlation:
wrp(8) = (6ny (9 + 0)n,(6)) = 2(B — 1) (6ny (9 + 6) K(6)),

highly significant for submillimeter galaxies!
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These extremely IR-luminous high redshift galaxies have ... and are optimal to measure a cross-correlation as an excess of
very steep number counts... background galaxies around foreground galaxies

Number counts @ 350 um

Distant galaxies will be biased to

Total + Lacey+10 > H—ATLAS (Clements+10) _
Spheroids BLAST (Bethermin+10) d AR appear near fore;grqund gala),(les
S e \ ST | because of gravitational lensing.
Spirals+Starbursts 7 HerMES (Glenn+10)
Radiosources Local (SHO05) f ™R “easer”

5 i /

o

e

%)

— .

; Observable ;

© distant galaxy '

2(-,) Distant galaxy too A

faint to detect
o}
o

. Gravitational lensing '
: influence of foreground
*  galaxy

@ Relatively nearby galaxy ,

1:5
log S [mJy]

Observed by Hubble
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. Data and

methodology




I. Data and methodology

The background galaxy sample is extracted

from the Herschel-ATLAS survey

o Photometric redshifts 1.2 < z < 4.0
o Flux density S;sp = 298t
o G09, G12, G15 and (part of) SGP

www.h-atlas.org



I. Data and methodology

The background galaxy sample is extracted

from the Herschel-ATLAS survey:

—— Background (H-ATLAS)

o Photometric redshifts 1.2 <z < 4.0
—— Foreground (GAMA II)

o Flux density S3sq = 298t
o G09, G12, G15 and (part of) SGP

The foreground galaxy sample is extracted
from the GAMA survey:
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o Spectroscopic redshifts 0.2 <z < 0.8
o G09,G12, G15 and (part of) SGP




. Data and methodology

We measure the angular cross-correlation via

D¢Dy,(8) + D¢Rp(8) — R¢Dy,(8) + R¢Rp(0)
R¢Ry, (6)

Wep(0) =

DEC [deg]

but how exactlye

o “Split and average”: Integral constraint bias?
Bonavera et al. (2020; 2021)
Gonzdlez-Nuevo et al. (2022)

Cueli et al. (2021; 2022)
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o “Global measurement”; ¢

This work

Bonavera et al. (2023; in review process)



I. Data and methodology

We model the galaxy-matter cross-correlation via

0 =208 - 1) [ L
Wrp(0) = 205 = 2
o [
- jo i Jo(16)

, where the galaxy-halo connection follows the
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3-parameter HOD

(W)as = OCM = M) [1 + (Mﬂl)]

$ Cueli, M. M. et al. (2023)

Therefore: Gonzalez-Nuevo, |. et al. (2021)
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Il. Results

According to the Lapi, A. et al. (2006) model,
B (S350 = 29 mjy) = 3
but we need the behavior in the neighborhood

of the detection limit...

Qur base case will be
B =290+ 0.04

How does the value impact the results?
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Il. Results

M1 = 13.0419¢
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I1l. Results

Improvement with respect to previous approach... m Gonzélez-Nuevs et al. (2021)
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Il. Results

Dissecting the signal by fields...
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... we can observe a systematically higher cross-correlation in the G15 region (sampling variance?)



Il. Results

Excluding the G15 region induces non-negligible changes!

All fields
Removed G15
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Il. Results

A joint analysis with galaxy clustering yields tighter constraints

Cross-
B Cross- (no G15)
Bl Auto- + cross-
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but the fit is not good... inconsistency between both observablese (Leauthaud et al. 2017; Amon et al. 2023... )
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V. Conclusi@ias

o Magnification bias induces an excess of background galaxies foreground galaxies
o Submilimeter galaxies are an optimal background sample (very steep number counts)

o Cosmic magnification on submilimeter galaxies can be exploited as an independent and
complementary cosmological probe:

Q. R g — (0.791070

o No sign of the usual Q,, — g3 degeneracy
o Prior information on the slope of the number counts is crucial
o Sampling variance...¢

o Further work implies tomographic analyses, larger samples and better theoretical modeling



