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1 KIDS: a 1500-square degree cosmological survey
with VST /OmegaCAM
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1.1 Abstract:

We propose a large (1500 square degree in u'¢'r’i’, 2800 in i’) public imaging survey with VST/OmegaCAM,
. 1 1 1 1 1 dubbed the Kilo-Degree Survey (KIDS). It targets two regions of the sky where massive redshift surveys have

2002 ° VST fl rSt m I r ro r b ro ke n d u rl ng s h I p pl n g to ESO taken place, and where near-infrared surveys will soon begin: an equatorial strip on the North Galactic Cap, and

a patch around the South Galactic Pole. In terms of area coverage and sensitivity. KIDS interpolates between
. H the ongoing Sloan Imaging Survey, which is about 2.5 magnitude shallower but 7x wider, and the roughly 1

2005: ESO acceptance of a proposal for a public survey of 1500 | i . o Smaicves CFITLS Wide cursy ot CFT

Sq . eg rees The survey has been designed with weak lensing as a major goal. Imnage quality is expected to be a factor of

two better than SDSS, and slightly better than CFHTLS-Wide. It will yield a large, homogeneous data set

Maln SCI?nce goal: P’ l' K' Ku,.lken (Le,den UnIV. )Sta te Of the art with photometry from «’ to K, with 200,000 spectra available for the brightest galaxies in the field. Expected
Wea k Le nsin g science results include a sample of z > 6 quasars, several thousand galaxy clusters beyond redshift 1, the power

spectrum of the galaxy distribution around redshift 1, and a detailed understanding of the structure of galactic

Pa ra | Ie I p ro p osa | on Vl STA ( P | . S ut h e rl an d/Edge) halos as function of galaxy type and environment.
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Data products: ugri+ZYJHK photometry o IDS-N (780 sq.deg) SDSS GAMA _ be/cosuos
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SDSS, 2dF, GAMA redshift surveys, Herschel-ATLAS
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External collaborators

External collaborators are listed per project below.

Project title

Searching for galaxy clusters in KiIDS
Project details

Lensing masses of galaxies in GAMA groups
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Hunting for the MW Halo satelites
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High redshift GSCs in KIDS+VIKING
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KiDS data products

*DR2, DR3: ugri-only photometry (aperture, Kron, PSF photometry)

*DR4(,DR5): ugriZYJHK photometry (detection in r; forced PSF photometry only in other bands)
*Photometric redshifts («standard» template fitting; Machine Learning)
*Galaxy shapes for the weak lensing analysis

*Ancillary products: quasars candidates; strong lensing; galaxy clusters

KiDS site: http://kids.strw.leidenuniv.nl




Hildebrandt et al. (2019)
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Analysis of a giant new galaxy survey, made with ESO's VLT Survey Telescope in Chile, suggests that dark
matter may be less dense and more smoothly distributed throughout space than previously thought. An
international team used data from the Kilo Degree Survey (KiD$) to study how the light from about 15 million
distant galaxies was affected by the gravitational influence of matter on the largest scales in the Universe. The

results appear to be in disagreement with earlier results from the Planck satellite.




M. Radovich (INAF-OAPD)

E. Puddu, A. Grado, F. Getman (INAF-OACN)

F. Bellagamba, M. Roncarelli, L. Moscardini (UNIBO) — Developers of AMICO
S. Bardelli, M. Sereno (INAF-OABo)

C‘ u Ste rS i n Ki DS M. Maturi (Univ. Heidelberg)

AMICO is one of the two cluster search tools selected for EUCLID: it was applied to real data for
the first time on KiDS

NOT based on red-sequence search: overdensities in ra, dec, redshift, mag
List of cluster candidates with: LL centers and redshifts; detection significance (SN); richness

For each galaxy: membership probability

First KiDS cluster catalog: Radovich et al. 2017 (KiDS DR2)

Current release: KiDS DR3, including purity/completeness based on mock catalogs (Maturi et al.

2019); mass calibration of richness using WL mass of stacked clusters/redshift (Bellagamba et al.
2019)

Now in progress: KiDS DR4, (DR5)
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Weak lensing analysis of individual clusters in KiDS is challenging !




1000

Stacked cluster surface density profiles 100
obtained by weak lensing, and calibration of

. . 10
the richness-mass relation

(Bellagamba et al. 2019) 1
1000
100
Er 10
s 0.1<2z<0.3 —— =
0.3<2<0.45 —¢— 4 1
0.45<2<0.6 —B—
1000
g
=
= 1
<
= 10
g 05
[
> 1
0.2
0.1 =
0.5 I 2 5

Amplitude

100

0.1<2<03 01<2<03 01<2<03 01<2<03 01<2<03
0<A<l 1.<A<155 155<A <205 205<A <275 275<A<65
Tl | | | | | | | |
| | | | | | | | | | | | | | | | | |
03<2<045 ] 03<2<045 | 03<2<045 | 03<z<045 03<2<045
0.€A<1.15 1.15€A<1.65 @ 165€<AK<23 23<A<K3. 3 €A<HS5
T l
| | | | | | | | | | | | ] ] ] ]
| | | | | | | | | | | |
045<7<06 ] 045<z<06 | 045<72<06 T 045<z<06 1 02 05 1 2
0.€£A<13 1.3£A<1.8 IB<A<23 23<A<6S5

radius (Mpc/h)

0.2

|
05 1 2




KiDS in the future
4MOST: 2400 fiber spectroscopy in 4 sq. degrees with VISTA.
Expected start of operations: 2022

Call for letter of intents: ~ September 2019

4MOST consortium: Wide Area VISTA Extragalactic survey (WAVES)
WAVES-wide: spectroscopy for galaxies and groups at z<0.2 in 1300 sqg. deg

WAVES-deep: z<0.8 in 70 sq. degrees

Proposal (Boehringer, Moscardini, Radovich, Maturi & Euclid consortium) for
a spectroscopic follow-up of the cluster members detected in KiDS (DR5)@z>0.2

Synergy with EUCLID
IN PROGRESS !
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