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KiDS-VIKING

9-band survey u-K 
with VST/OmegaCAM 
and VISTA


1500 square degrees


2mag deeper than 
SDSS, 2x sharper


weak lensing + photoz 
optimized: DARK M&E


started Oct 15 2011

in a nutshell

250 nights: VIKING


(PI. Alastair Edge)

440 nights: KiDS



KiDS vs. ATLAS

2 mag deeper (also matching VIKING survey cf. VHS)


1/3 area


Image quality (for lensing)


Targets dense foreground redshift surveys (GAMA, 
2dFGRS)


Longer integrations (efficiency!!)



KiDS vs. ATLAS



Lensing tomography

Measure matter distribution as function of redshift using 
lensing


tomography: use sources at different redshifts


Galaxy formation: relation between dark matter haloes 
and embedded galaxies


Power spectrum evolution = probe of expansion history


lensing also provides expansion history directly via 
angular diameter distances


test of gravity



Status of survey

ca 300 sqdeg observed in 4 bands (800 in i band)


Focus on GAMA survey regions


>200k complete redshifts (r<19.8)


Much other data (Herschel, VIKING, …)


!

Data rate so far is only 10% of survey per year… 


happy with image quality we are getting



Seeing distributions

!

!

!

!

Unique!
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GAMA
250k redshifts, 
AAOmega@AAT. Dense 
sampling


4 areas, 60 sqdeg each


Complete to r=19.8


Excellent information on 
galaxy environment


Excellent multi-survey 
coverage


KiDS: morphology, surface 
brightness, lensing masses



GAMA



Operations on Paranal
technical runs to improve efficiency


speed up acquisition of new targets:


don’t forget previous alignment


improve lookup tables for M1,M2


faster analysis of ‘donuts’


Avoid repeating useful observations!


VST issues


M2 failures


Atm. Dispersion Compensator


telescope baffling being fixed



Operations on Paranal
Improved ‘donut’ algorithms being developed



New IA algorithm





Operations on Paranal
Typical night - March 6 2014



Operations in Europe
‘Feeding the monster’ with OBs


Quality Control of incoming data, interaction with ESO


Calibration, per-night photometry and per-OB 
astrometry


Processing, making stacks, masks and object catalogues


Data release to ESO archive


Internal data releases


Reporting to ESO
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Lensing with KiDS

Ultimate aim is tomographic survey of large-scale matter 
distribution


Probe of Dark Energy, Dark Matter


Precursor to Euclid, (with DES)


Already larger than CFHTLS !


First results are close


Measurements of weak lensing masses of Gama 
Groups and galaxies



Lensing with KiDS - 2
Ellipticity catalogue


LensFit algorithm


PSF models


Bayesian fit of galaxy 
models, marginalised 
down to ellipticity & 
orientation


Uses individual exposures 
(no stacking, no 
regridding), THELI 
pipeline calibration


BLINDED


Photometric redshifts


BPZ algorithm


PSF gaussianization


Gaussian-aperture 
photometry


uses AstroWISE 
stacks and calibration


4-band for now, 
working on 
incorporating VIKING



Why blind the ellipticities?

CFHTLenS — Planck


2.7 sigma tension


tomographic analysis


!

!

Motivates analysis of new dataset, with blinding

CFHTLenS
CFHTLenS+WMAP7

Planck 2013



Photometric redshifts -1

ugri phot-z 
(H.Hildebrand)


Tests with spec-z 
fields


Approaching 
theoretical limiting 
accuracy!

r=15—22.5

r=15—24.0



Photometric redshifts -2

simulations KiDS + 
VIKING ugriZYJHK


Offers great 
potential…


… but we are not 
there yet.

r=15—22.5

r=15—24.0



Photometric redshifts -3
Ultimate goal is to include VIKING data as well


We have not yet been able to achieve improvement in 
photo-z when adding IR


CASU reduction?


Inappropriate spectral templates?


Continuing


improve phot-z  — particularly catastrophic failures


SED information (in particular, stellar masses)



Lensing by GAMA groups

Robotham et al. 2011



Lensing by GAMA groups
groups with ≥ 3 members in GAMA catalogue

In 
pro

gre
ss
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Next steps



ESO-DR2 imminent



Observing strategy
Complete GAMA


Complete central strips in RA, then expend in Dec


Room for prioritising most interesting regions


e.g. overlap with CMB ACTPol experiment


!

Repeat i band exposures with poor seeing/background?


!

Original plan includes a second repeat pass in g at end of 
survey, for proper motions and variability


do this in i band instead?



Observing strategy

Are we using all photometric calibration observations?


polar field, composite filter observations


costs ±5% per night


some done in twilight


Do we need all photometric calibration observations?



‘Other’ science

Through project 
registration


Groups on cluster 
finding, galactic str, qso’s, 
galaxy morphology, 
strong lensing…


!

KiDS spawning z-survey 
proposals as well


