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Data centre vs. Survey team?

KiDS/Astro-WISE a “special case”

OmegaCEN (data centre) is part of the KiDS
collaboration (survey team), and Astro-WISE
designed for the KiDS survey
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Q: Which kind of data products will be
delivered?

A: Baseline data products:

® Photom. and astrom. calibrated, regridded
and stacked images per OB

® Single-band source catalogues
® Multi-colour source catalogues
® Calibration data (flats, bias, fringe maps...)

® For weak lensing pipeline: detrended single
exposure, single CCD images

These data products are input for scientific analysis
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Q: Which kind of data products will be
delivered?

A: Later on, parts of scientific analysis will be
iIncluded into pipeline to produce “advanced
data products”, such as:

® Images with homogenised and
Gaussianised PSF

® Photometric redshifts (Photo-z)

® Morphological parameters (e.g. from
GALFIT and GALPHOT)

® Unsharp-masked images
® Aperture-matched colour catalogues
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Q: Which kind of data products will be
delivered?

A: Also, since KiDS science relies heavily on
combination with VIKING, combined

ugri+ZYJHK data products will be created,
for example:

® O-band catalogues (aperture matched)
® Gaussianized VIKING images

To be decided whether certain levels of
reprocessing are required
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Q: Do you combine deep and shallow
observations?

A: Not applicable to KiDS survey data

But shallower ATLAS data will be used for
photometric calibration of KiDS-S field
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Q: Is reprocessing planned as data sets
Increase or pipeline algorithms improve?

A: Yes, this is an integral part of our strategy and
the Astro-WISE philosophy!

All team members can collaborate to improve
the pipeline and data products.

Complete data lineage of final products is
stored allowing straightforward:

® checking whether used calibration data /
software version is up-to-date

® repeating of processing steps as needed
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Q: Is the content of catalogues agreed
with the PI?

A: Yes, it will be

At the moment, focus is on fine-tuning the
calibration of survey data, up to calibrated,
regridded and stacked images

Exact content and format of catalogues will be
determined with help of a team of scientists
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Q: If various filters are combined, how is
source detection handled?

A: To be decided

This will depend on science cases;
Astro-WISE supports several different methods

Unlikely to depend on detection in 1 band...



KiDS

Re A.6: Support from operations

Several different issues/wishes

® Survey progress: lagging behind expectations,
particularly r-band

® Time/data lost due to insufficient quality
(I.e. grade C; oct/nov: 30%, dec: 20%, feb: 13%)

® Better/more information about technical

work / changes on hardware would be useful
(mailings, regular telecons?)
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KiDS survey

Requirements for Data Products and
Quality Control
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Overview

® Survey overview
® Science drivers
® Data products

® Quality control

® Miscellaneous
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Survey overview

® 1500 sg.deg.inu,qg,r, |

® two fields: KiDS-S (-35°<6<-25°) and KiDS-N
(-5°<d<+5°)

® overlapping with VIKING (VISTA)
® Fields chosen so that:

® Observations possible year-round

® Spectroscopy from SDSS and 2DFGRS
already available

® repeat pass in g, providing 2-year baseline
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KiDS

Survey overview

® Survey ‘tiles’ follow the Astro-WISE
platesystem

® ] OB per filter; per tile 1 group container

® OBs set-up as follows:

Filter Exp. time |1Q  Airmass Moon FLI; dist
u 4x250s <1.1" <1.2 <0.4; >90°
g 5x180s <0.9” <1.6 <0.4; >90°
r 5x360s <0.8" <1.3 <0.4; >60°
| 5x240s <1.1" <2.0 any ; >60°
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Science drivers

Main science drivers are:

® Dark energy; expansion history of the
universe (Weak Lensing, Photo-z's)

® Structure of galaxy halos (Gal-Gal Lensing)
® Fvolution of galaxies and clusters (Photo-z's)
® Galactic stellar halo

® High proper motion objects (e.qg. ultra-cool
white dwarfs)
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Sclience drivers

Requirements on data products and QC mainly
driven by two applications:

® \Weak lensing; for 'cosmic shear' systematics
In ellipticity measurements must be < 1%
(constraints on PSF model and astrometry)

® Photo-z's; needed accuracy in (1+2z) is 3 to 5%
(constraints on photometry)
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Data products

Requirements on data products:
® Photometric calibration:

® —~19% for all filters (internal, absolute) and
between filters (ugri + ZYJHK)

® PSF homogenisation and Gaussianisation will
ensure combination of different filters

® Astrometric calibration:

® At 0.6" 1Q, no ellipticity introduced when
stacking -> accuracy better than ~0.05"

® PSF well understood and modeled
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Data products

Crucial strength of VST/OmegaCAM over
competitor (prime-focus) wide-field images:
high image quality over whole field!

PSF Anisotropy for 1 frame(s) with DATE-OBS 77, filter OCAM _r_SDSS
KIDS 129.4 2.5

Bars - length: ELLIPTICITY (1-BfA), angle w.rt. x-axis: THETA ‘Magnitude vs. half-light radius Radius vs. Ellipticity

| -~ .
10000 ; , { ™ SR T ! j‘. W ,;,/f ( .
t-,? [T S ; a!Jf-*f;—-J&Jf.’. L{w{,:

]

ey
A 3 /..
#§ Ir‘-r_' p /

City

Elliptic

5000

2[]

e

[mx

3 4 5 6 7 8 910
FLUX_RADIUS [pixel]

]
i

Distance from optical axis [pixel]
FWHM vs. x-position FWHM vs. y-position

>
[+
o
¢

05

Yp

csec]
csec]

FWHM_IMAGE [art

FWHM_IMAGE [art

5000

—10000

10000

Ypos-CRPIX2 [pixel]



KiDS

/Sterrewacht
Leiden

Data products

Crucial strength of VST/OmegaCAM over
competitor (prime-focus) wide-field images:
high image quality over whole field!

PSF Anisotropy for 1 frame(s) with DATE-OBS 77, filter OCAM _r_SDSS
KIDS 129.4 2.5
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Data products

Therefore important that image quality
IS under control!

PSF Anisotropy for 1 frame(s) with DATE-OBS 7?7, filter OCAM _i_SDSS
KIDS 340.0 -32.1

Bars - length: ELLIPTICITY (1-B/A), angle w.rt. x-axis: THETA  Magnitude vs._ halflight radius ) Radius vs. Ellipticity
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Quality Control

Quality control of:
® Raw Data (QCO)

® Data processing
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Quality Control

KiDS QCO:

ESO status Executed/Completed @Ingest
Image Quality Within constraints @Coadd
Airmass Within constraints @Ilngest
Moon Within constraints @Ingest
Backgr. level All CCDs working; sky @Ilngest
background
# exposures All present @Ingest
Exp. time correct @Ingest
Coords Agree with OB name @Ilngest
Dithering correct @Ingest
PSF anis. Av. ellip < 0.15; @Coadd
Ellip < 0.2 in >24 CCDs;
|Q variation < 25% (cmp 4
best vs 4 worst CCDs)
Tracking/guiding | And other @Coadd
blemishes/problems
KiDS QCO = ESO QCO

I Ingeztion |

T

. -1'51. tl.'_'nm ahc I Jo 'r-i'-:-._

valid=2
D. o oR"

I

| Frocesain Eto
CoaddedRepridded

—F

Further procezaing

valid=10
FiD&E Q20 _<wreazom="

"KaDs QOO0 <reazorns"|




KiDS

Quality Control

Quality control during data processing

Astro-WISE: At each step in data processing QC

checks are implemented, using data product
methods:

® \erify(): verifies data object fulfills certain
guality criteria; sets flags accordingly

® Compare(): allows comparison of data object
to other, similar data products

® [nspect(): allows visual inspection of data
object and interface to update quality flags
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Quality Control

Quality control during data processing

Example: PhotometricParameters

Data object with zeropoints; determined per night

QC checks currently implemented:
® Number of standard stars
® Derived uncertainty on ZPT

® Difference with expected ZPT: identify non-
photometric nights
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Quality Control

Quality control during data processing
-—-Wf ?AWSC:I‘E:I:IEEFRAME: &

Example: - - e

S Process see 2 previous comments DBname: awjdejong project: KIDS

is_valid = [ 1: valid ¥+ | |Enter comment he| | Submit

Processing Details Chip ESO_CCD_#94 of Instrument
Observational Details OMEGACAM
z 2011-09-06
2011-09-06
- creation_date 15:46:13 DATE OBS it OBSERVER UNKNOWN
u a I y is valid _ MJD_OBS 55810.3466582 EXPTIME 240.0

uality flags _ OBJECT KIDS_338.6_-33.1 AIRMSTRT 1.662
q = g R.A.

22:34:25.3322 AIRMEND 1.696

a e fO r ra W Privileges 3 Dec. .33:09:39.6360 Filter OCAM_i_SDSS
Image Statistics Details mag_id Shoanl

. mean +8.970e+02
di :
science frame I
min +2.580e+02
+6.554e+04
Details

2011-10-27
11:29:26

s vaiid [
quality_fiags (ORI

zeropoint 24.147

Zp_origin derived

extinction 0.046
ext_error 0.003

creation_date
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Quality Control

Quality control during data processing

Example: CoaddedRegriddedFrame

Data object with astrometrically and

photometrically calibrated, regridded and stacked
image; 1 per OB (survey tile and filter)

QC checks currently implemented:
® QCO (PSF size, ellipticity, anisotropy)
® Astrometry in overlaps with neighbours
® Photometry in overlaps with neighbours
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Quality Control

Quality control during data processing

Example:
Photometry in
coadd-coadd
overlaps

KIDS_49.9 -33.1 OCAM _i _SDSS

overlaps with:
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Quality Control

Quality control during data processing

Example: CoaddedRegriddedFrame

Data object with astrometrically and
photometrically calibrated, regridded and stacked
image; 1 per OB (survey tile and filter)

Many checks to be added, e.qg.:
® Source counts
® Background flatness
® PSF(Coadd) vs. PSF(Raw data)
® |[nternal photometry (CCD overlaps)
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Quality Control

Quality control during data processing

Certain KiDS specific checks currently checked
using separate scripts: to be included in the
verify() or compare() methods

Based on more data and improved insights,
these QC criteria will be refined continuously, as
will the data processing recipes
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