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Survey motivations QVD

Clustering measurements from existing z~1 samples (VVDS,
ZCOSMOQOS) are cosmic-variance limited

Look for best compromise between largest possible volume
(reduce cosmic variance) and good sampling (reduce
Poissonian noise in field reconstructions)

Exploit VIMOS high multiplexing on moderately large field of
view: focus on LSS and clustering, completing and extending
the original VVDS-Wide concept

To do this, introduce new technigues to maximize volume and
sampling in redshift range of interest

The next step of large-scale structure studies at z~1: in
practice, a 2dFGRS at z~1 (but with 5-band photometry)



Cosmic variance in z~1 clustering measurements ( \/
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Meneux & ZCOSMOS Collaboration,
2009, in preparation

VVDS: Meneux et al. 2008

Mock samples: Millennium
simulation + semi-analytic (Blaizot
& De Lucia 2006)
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Cosmic variance in VVDS-Wide 1,5<22.5 fields @
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APPLICATION FOR OBSERVING TIME LARGE PROGRAMME PERIOD: 82A

Important Notice:

By submitting this proposal, the PI takes full responsibility for the content of the proposal, in particular with regard to the
names of Cols and the agreement to act according to the ESO policy and regulations, should observing time be granted

1. Title Category:  A-3
The large-scale structure and growth rate of the Universe at 2 ~ 1 from a survey of 100,000 galaxy redshifts

2. Abstract / Total Time Requested
Total Amount of Time: 0 nights VM, 423.0 hours SM Total Number of Semesters: 4

We propose to use VIMOS to realize the first concrete step towards a public ESO redshift survey of the 2 ~ 1
Universe, observing more than 100,000 galaxies with [4p < 22.5 over a total area of 24 deg?®. This represents a
ten-fold increase over current samples at comparable redshifts and exploits the still unsurpassed multi-plexing
capabilities of VIMOS. Such an unprecedented data set will allow us to address a broad range of open problems
in large-scale structure and galaxy evolution, with a legacy value comparable to that of the 2dFGRS at low
redshifts. We shall accurately measure galaxy clustering and redshift-space distortions, quantifying the evolution
of the growth rate of structure f(z) between 2 = 0.5 and 2 = 1.2. Through a robust and carefully tested pre-
selection of galaxies with = > 0.5, we reach an effective sampling rate of ~ 40% with only one VIMOS shot.
Together with the large volume (5 x 107 h=3 Mpc?), such high sampling brings the error on the global growth
function in this range below ~ 8%. nearly a factor of five increase with respect to current measurements.
This will provide a direct test of the nature of cosmic acceleration, distinguishing dark energy models from
modifications of the gravity theory. The measured redshifts will also provide a unique calibration set for next-
generation photometric redshift surveys. To maximize its broader impact, the survey areas coincide with the
two key fields of the CFHTLS and UKIDSS surveys, where accurate multi-band photometry is available.
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The project in a nut-shell Q{D

423 VLT hours (+17.5)

~24 deq” in Hic CEEITLS wwide fioldsy o bee LiEli il S il b

~2x8 deg? slice in W1
~2x4 deg? slice in W4

F 83 23h aug IMA

[,5<22.5, LR Red grism, 45 min exp.
288 VIMOS pointings
z>0.5 color-color pre-selection

L 85 | 8.5h jul IMA
PSF + SED —based star-galaxy M |85 |6h aug | IMA

separation (AGN color recovery)

>50% sampling
>100,000 redshifts



VIPERS: a 2dFGRS at 0.5<z<1.2

VIPERS 2x8 ¢

+2x4 deg2 slice in CFHTLS W4 field (VVDS F22)
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VIPERS broad scientific goals Q?D

Growth rate from redshift-space distortions

Galaxy clustering at z~1:
— Evolution of &£(r) and P(k)

— Dependence of clustering on galaxy properties
— HOD modeling

Galaxy bias
Massive clusters and super-clusters of galaxies
Evolution of galaxy colors and dependence on local density

Bright/massive/rare galaxies and the galaxy luminosity and
stellar mass functions

Evolution of AGN's
Weak-lensing (photo-z calibration!)
Multi-wavelength investigations (SWIRE, XMM, UDS)
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Growth rate from redshift-space distortions

Guzz0 et al 2008, Nature, 451, 541
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VVDS F22 (~6000 gals)



- Measure f with better
than ~10% uncertainty
within two redshift bins:
rule out class of modified
gravity models (e.g. DGP)
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(Conservative) forecast on f(z) in two bins from VIPERS
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Expected P(k) at <z>~0.8 from VIPERS

(from W. Percival)
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e Measure ¢ ,h from shape of power
spectrum

4.5

* BAO (baryon fraction, standard
ruler?)
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e 7-space distortions

log,, P(k) / h™°Mpc®
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* neutrino mass?

* large-scale bias vs galaxy properties o |
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VIPERS COLOR-COLOR SELECTION:
ISOLATING z>0.5 GALAXIES

VIPERS catalog
and VVDS check
sample
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2" improvement. New short-slit observing strategy: 3
~double packing of spectra within VIMOS FoV

®Traditional method to correct fringing: jittered sequence, long slits:
- sky subtraction within each exposure, based on local (same
slit) sky estimate, row by row
- fringing residual subtraction based on median combination of
jittered exposures

® New method, stare sequence, short slits:
- sky level determination within each exposure, based on local
(same slit) estimate, row by row
- identification of flat-field row best matching the science exposure
fringing pattern, allowing for flexures to shift the pattern around
- subtraction of the best matching flat-field row, normalized to the
sky level intensity

® - Please see Marco Scodeggio for details (see also Scodeggio
et al., The Messenger)



STANDARD FRINGING SOLUTION: JITI'ERING
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FRINGING: THE NEW SOLUTION

- .-.. Pe—

VIPERS short-slit observations, with fringing correction



Net effect of VIPERS new selection strategy QS’

e Sampling >50% of all I,5<22.5 galaxies between z=0.5 and
1.2 in only one VIMQOS pass:

1. Get high density of tracers where you really need it

2. Avoid multiple passes, thus maximize area for given telescope allocation
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Status: W1, only 3 fields observed in P82Q

l Preimaqging submitted
l Preimaging done
D Mask assigned
D Mask done

Spectro OB submitted
Eopbserved _4.0 031 030 029 028 027
D Reduced
I:l Assigned
l Finished

020 019 018 017 016 015 012 | 011 | 010} 009| 008 | O07| 0O6| OO5| O04| 003 | 002

054 | 053 | 052 | 051 | 050 | 049 | 048 | 047 | 046 | 045 | 044 | 043 | 042 | 041 | 040 | 039 038 | 037 | 036 | 035 | 034 033

088 087 gui:-M 085 Nz 079 Weri:§ 077 074 | 073 ) 072| 071 | O70) 069 | 068 | 067 | 0O66| 065 | 064 | 063

111 (110 | 109 | 108 | 107 | 106 105|104 | 103 | 102|101 | 100 | 099 | 098 | 097

-5.0

163 (162 | 161 | 160 [ 159 | 158 | 157 [ 156 [ 155 | 154 [ 153 | 152 | 151 | 150 | 149 | 148 | 147 | 146 | 145 | 144 [ 143 | 142 | 141 | 140 | 139 | 138 [ 137 | 136 | 135 | 134 | 133 | 132 | 131

197 (196 | 195 | 194 [ 193 [ 192 | 191 (190 [ 189 | 188 | 187 | 186 | 185 | 184 | 183 | 182 | 181 | 180 | 179 | 178 (177 | 176 | 175 | 174 | 173 | 172 | 171 | 170 | 169 | 168 | 167 | 166 | 165

(web management tool
developedbyP.Franzetti) Lo L b b b e b L




I Preimaqging submitted
I Preimaging done

D Mask assigned

I:l Mask done

D Spectro OB submitted
I Observed

|:| Reduced

|:| Assigned

l Finished
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Status: W4, no observations yet QO
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Summary 6/’9

VIPERS finally exploits VIMOS capabilities, filling a specific niche for
cosmological surveys at z~0.5-1

Best compromise between large volume (like 2dFGRS, ~6 x 107 h-3
Mpc3) and very good sampling

Main goal is clustering at 0.5<z<1 over a fair volume of the Universe
(similar to 2dFGRS at z~0), complementing the smaller-area VVDS-
Deep, DEEP2 and ZCOSMOS (more focused on galaxy evolution):

— Accurate estimate of small/intermediate-scale clustering vs galaxy properties
(correlation function and power spectrum vs luminosity and stellar mass)

— Redshift distortions and growth rate using multiple populations (to improve errors)
— Bias reconstruction from large-scale density field
— Clusters

Data load: new (semi) automatic reduction pipeline in place

Public survey: raw data public immediately, redshifts will be released
in regular tranches



VIPERS scientific goals

Growth rate from redshift-space distortions

Galaxy clustering at z~1:
— Evolution of &£(r) and P(k)

— Dependence of clustering on galaxy properties
— HOD modeling

Galaxy bias
Massive clusters and super-clusters of galaxies
Evolution of galaxy colors and dependence on local density

Bright/massive/rare galaxies and the galaxy luminosity and
stellar mass functions

Evolution of AGN's
Weak-lensing (photo-z calibration!)
Multi-wavelength investigations (SWIRE, XMM, UDS)
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VIPERS: WHY COLORS MATTER
PUTTING THE AGNs BACK IN THE CATALOG
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spectroscopically
identified stars and AGN



gmag-rmag

VIPERS/CFHTLS: ZERO POINT OFFSETS
IN COLOR-COLOR SPACE
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gmag-rmag-deltaGR

VIPERS/CFHTLS: ZERO POINT OFFSETS

IN COLOR-COLOR SPACE
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rmag-imag

VIPERS/CFHTLS: ZERO POINT OFFSETS
IN COLOR-COLOR SPACE
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rmag-imag-deltaRl

VIPERS/CFHTLS: ZERO POINT OFFSETS
IN COLOR-COLOR SPACE
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VIPERS: PUTTING THE AGNs BACK IN THE CATALOG

The VIPERS catalog:

4062 (W1) + 3923 (W4)
candidate AGNs
placed back in the
catalog




VIPERS: THE XMM-LSS OBJECTS

® Starting catalog: XMM-LSS GTO+AO1+A02+A0S5 data
® 4-sigma detections either in the 0.5-2 keV or in the 2-10 keV band

® good optical counterparts, with probability of
chance association p<0.01

® in case of multiple good counterparts, the most likely one

Result: 450 compulsory targets; 173 of them among
the star-like AGNs



CONCLUSIONS

The final VIPERS input catalog contains:

in the W1 area
162237 random targets and 450 compulsory targets

resulting from 158520 “galaxies with z>0.5” (172 compulsory)
and 4062 “stellar-like AGNs” (173 compulsory)

in the W4 area
115459 random targets, no compulsory

resulting from 111536 “galaxies with z>0.5"
and 3923 “stellar-like AGNs”

Expected spectroscopic sampling around 50%
(to be discussed this afternoon)



VIPERS/CFHTLS: THE COLOR-COLOR DISTRIBUTIONS
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BAO for VIPERS
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