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Overview!

!  VST ATLAS Current Plan 

!  VST ATLAS+VHS   Southern SDSS in ugriz+YJHK 

!  Competing surveys – DES/PS1/SkyMapper/SCUSS 

!  ATLAS Science 2005 vs 2010 – NIR  UV 

!  QSO clustering – example of UV science 

!  Suggested modification to ATLAS footprint  



VST ATLAS Survey!

!  VST ATLAS+VHS  Southern SDSS in ugriz+YJHK! 

!  60s exposures in ugriz – better throughput in u, z 

!  Footprint  ~3000 deg2 in SGC and ~1500deg2 in NGC 

!  1"-1."4  seeing – better than SDSS median at 1."4 

!  Better seeing used for KiDS 

!  ~30 nights per year for 3 years 



VST ATLAS Core Team 

!  CASU (Mike Irwin et al, Cambridge)  does the 
basic reduction using the ATLAS Data Flow 
pipeline 

!  Steve Maddox (Nottingham) leads the 
Nottingham-Durham team mosaicing frames 

!  Nigel Metcalfe+PDRA (Durham) will do QC on 
the finished products 

!  WFAU (Bob Mann et al, Edinburgh) to provide 
archiving facilities, additional to the ESO archive 



VST ATLAS – current footprint 
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SDSS DR8 footprint 



VST UV(+IQ) advantage 

!  DES/Pan-STARRS only do griz 

!  SkyMapper  - poorer image quality? 

!  VST does ugriz - like SDSS 

!  VST u (and z)  throughput up to ~2x SDSS 

!  So here emphasise u science 



VST vs SDSS Bands 

SDSS VST 



ATLAS Science 2005 

!  Focussed on  Southern wide area cosmology  

!  Also on exploiting AAOmega+2dF at AAT for follow-up 

!  LRG z survey at z~0.7 for BAO - major motivation – still 
higher  than BOSS z~0.5 (WiggleZ has z~0.6) 

!  BAO via LRG photo-z 

!  ISW effect in South via LRGs 

!  QSO clustering via z surveys 

!  QSO – galaxy/group statistical  lensing 



2SLAQ LRG Wedge Plot 



In a flat matter-dominated universe, photon blueshift and redshift 
on entering and leaving cluster cancels but not if DE acceleration. 

Results in net higher temperature near overdensity 

Physical detection of Dark Energy: Influencing the growth of structure 
Integrated Sachs Wolfe (ISW) 



Temperature and galaxy density maps 

delta_g delta_T 



More galaxy density maps…. 

delta_g 



ISW prediction 



ATLAS Science Plan (2010) 

!  Focusses on  Southern wide area cosmology  

!  Also on exploiting AAOmega+2dF at AAT for follow-up 

!  QSO clustering via z surveys 

!  ISW effect in South via LRGs and ELGs 

!  QSO – galaxy/group statistical lensing 

!  BAO via LRG+ELG z and ugrizYJHK photo-z 

!  Southern Hemisphere – the CMB dipole, the Great 
Attractor, Shapley supercluster… 



BAO QSO Survey 

!  Example of unique VST ATLAS science 

!  2.5<z<3.5 QSO survey using UV dropout 

!  z<2.2 QSO survey using UV excess 

!  Exploits 2dF+AAOmega - Needs ~3000deg2 



AAT 2dF Redshift Surveys  

!  2dF ~400 
fibres over 
3deg2 -50 x 
bigger field 
than VLT vs 4x 
smaller mirror 

!  2dF galaxy 
and QSO z 
surveys 

!   Updated 
with 
AAOmega
WiggleZ 



AAT Lyman-! BAO Pilot 



Lyman-! BAO Simulation 

Area 3000deg2 

QSO density15deg-2  

45000 QSOs 



2dF Galaxy Redshift Survey 



The 2dF QSO Redshift Survey!

23340 QSOs 



QSO Effective Volume 

!  Despite low 
sky density… 

!  QSOs can win 
at BAO scales 

!   z~1.5 BAO 
measurement 

1st peak 
2nd  

3rd  



2QZ+2SLAQ "(s) 

BAO Scale 



AAT LoI 



BAO QSO Survey 

!  Example of unique VST ATLAS science 

!  2.5<z<3.5 QSO survey using UV dropout 

!  z<2.2 QSO survey using UV excess 

!  Exploits 2dF+AAOmega - Needs ~3000deg2 

!  AAT LOI submitted to start in August 2011 

!  BAO + Early-universe non-Gaussianity + P(k) 
turnover 



Other ATLAS Science 

!  Gravitational growth rate at z=1-3 via QSO z-
distortion 

!  ATLAS+VHS optical dropout ! z~7 QSOs 

!  QSO Lensing 

!  Galaxy Photometric Redshifts 

!  Stellar Streams+Galactic Archaeology 

!  Beyond the Great Attractor 



u improves zphoto as much as JHK! 

Abdalla et al 2008 

Zphoto Error 

Spectroscopic Redshift 
0 1 2 3 0 1 2 3 

Zphoto Bias 



Possible ATLAS Changes 

!  Double u exposure time relative to griz? 
!  Slows survey –  more time – u already deep 

!  Wholly focus on u band? 
!  But then reliant on other surveys for griz 

!  Transients – split r exposures? 
!  Depends on binning/readout time 

!  Accelerate ATLAS – it only takes 90 nights? 
!  Could go to 60 nights/year without affecting KiDS! 

!  Change footprint? 
!  Decrease DES overlap 



VST ATLAS – current footprint 
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b-=-30o 



VST ATLAS – new footprint? 

b=30o 

b=-30o 



VST ATLAS – new footprint? 

b=30o 

b=-30o 



Possible changes 

!  ATLAS footprint moves 5-10o N in SGC and 10o S in 
NGC 
!  Reduces overlap with DES 

!  Proceed to make ugriz survey for 3 years 

!  Then as DES griz data becomes public, option to 
move to u survey over remaining DES area? 

!  Or - accelerate ATLAS to original+extended area 
!  Do both – with no effect on KiDS! 



Summary 
!  VST ATLAS offers high quality science at low cost 

!   Cosmology Package to rival WFIRST! 
!  BAO at z~1.5 via QSO clustering 

!  BAO at z~3 via QSO Lyman ! forest 

!  Gravitational Growth rate at z=1-3 via QSOs 

!  ISW via LRGs 

!  QSO Lensing vs galaxy ugrizYJHK photo-z 

!  Other Science  
!  Stellar Streams + Galactic Archaeology  

!  Z~7 QSOs via ATLAS+VHS z dropouts 

!  Beyond the Great Attractor…. 


