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Benchmark for higher redshift studiesBenchmark for higher redshift studies

Average galaxy properties in nearby clustersAverage galaxy properties in nearby clusters

Global properties of nearby clustersGlobal properties of nearby clusters

Cosmic variance of galaxy properties in nearby clustersCosmic variance of galaxy properties in nearby clusters

Photometry, mass, structure, morphology, stellar 
populations, star formation histories, scaling relations 
(e.g. FP and Kormendy), color-magnitude relation. 

Photometry, structure, kinematics, morphological fractions, 
scaling laws, sub-structures, luminosity functions.

Relation between environment and galaxy properties, zero 
point for higher redshift studies.
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WINGS-OPTWINGS-OPT
B and V wide field B and V wide field 

photometryphotometry
COMPLETED!COMPLETED!

INT 2.5mINT 2.5m -  - WFC: WFC: (34’X34’; pix~0”.33)

MPG 2.2m MPG 2.2m - - WFIWFI: (34’X34’; pix~0”.24)

Wide Field B/V imaging of 77 WINGS clusters 

Stringent observational requirements: large field of view 1.6-2.6Mpc, photometric 
dept VT~23.0 (µV~25.5), high spatial resolution ~1kpc… 

PRODUCTS: detailed photometry, surface photometry and morphological study

CORE PROJECT
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The The 
cluster cluster 
samplesample

X-Ray selectionX-Ray selection  (ROSAT):
  
ROSAT Brightest Cluster Sample (Ebeling et al. 1998)

Extended Brightest Cluster Sample (2000)
  
X-ray brightest Abell-type Cluster Sample (Ebeling et al. 1996)
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1.17±0.39 kpc (h=0.75)…. ESO 

1.17±0.27 kpc (h=0.75) …. INT 

Mean linear resolution 

21.275deg2 267.47Mpc2 (h=0.75) Total Covered Area

0.287deg2 3.358Mpc2 (h=0.75) …. ESO

0.279deg2 3.646Mpc2 (h=0.75) …. INT 

Mean Field of View 

1.19" ±0.37" …. ESO 

1.22" ±0.20" …. INT 

Mean Seeing 

31 …. ESO 

46 …. INT 

Number of Fields 

43.48 - 45.05 [erg/s] log(LX[0.1-2.4 keV])

0.040 - 0.069 Redshift range 

|b|>20° Galactic Latitude Limits 

77 Number of clusters 

The The 
cluster cluster 
samplesample
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WINGS-SPEWINGS-SPE
Multifiber spectra Multifiber spectra 

of 55 clustersof 55 clusters
COMPLETED!COMPLETED!

WHT 4.2m WHT 4.2m - - WYFFOS: WYFFOS: (3800-7000 Å)

AAT 3.9m AAT 3.9m -  -  2dF2dF: (3600-8000 Å)

Multifiber spectra of 100-300 galaxies in 55 WINGS clusters 

• selection criteria: V<20 (-16.5); μ<22.5

• intermediate resolution: 6÷9Å

• spectral range: 3800÷8000Å

PRODUCTS: redshifts, equivalent widths and line indices of 
emission and absorption lines for star formation histories 
and metallicity estimates, search for substructures



  

Abell 1069        
K-band-3.8m   
UKIRT-WFCAM
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WINGS-NIRWINGS-NIR
J and K wide field J and K wide field 

photometryphotometry
COMPLETED!COMPLETED!

UKIRT 3.8m UKIRT 3.8m - - WFCAM: WFCAM: (54’X54’; pix~0.20”)

Wide Field J/K Imaging of 33 WINGS clusters 

High quality UKIRT-WFCAM photometry

PRODUCTS: properties of cluster galaxies as a function of stellar 
mass, NIR structural parameters of galaxies, broad-band SED. 



  

Abell 2124     
V-band-20m  
WFC-INT 

Abell 2124       
 U-band-5m   
LBT-LBC 
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WINGS-UVWINGS-UV
U wide field U wide field 
photometryphotometry

ONGOING…ONGOING…

INT 4mINT 4m -  - WFC: WFC: (34’X34’; pix~0”.33)

BOK 2.2m BOK 2.2m - - 90prime 90prime (70’X70’; pix~0”.45)

LBT 8.4mLBT 8.4m -  - LBC: LBC: (23’X23’; pix~0”.23)

Wide Field U Imaging of 50 WINGS clusters 

High quality U photometry and surface photometry…

22 clusters observed, further time allocated at LBC!

PRODUCTS: ongoing star formation studies, star formation 
distribution in galaxies and in clusters, large band SEDs. 
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WINGS-HALWINGS-HAL
HHαα imaging imaging

ONGOING…ONGOING…

INT 4mINT 4m: : WFC: WFC: (34’X34’; pix~0”.33)

Wide Field H α Imaging 60’x60’ mosaics

PRODUCTS: post star-burst events studies, star formation 
activity over a wide range of masses and  clustercentric 
distance.



  

B,V pipelineB,V pipeline
Varela et al. 2008Varela et al. 2008
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Presently not using ASTRO-WISE…Presently not using ASTRO-WISE…

… … being here for evaluation … being here for evaluation …   

Preliminary reductions of images Preliminary reductions of images 
(e.g., flat fielding, bias, etc.), (e.g., flat fielding, bias, etc.), 
astrometry, photometric zero point, astrometry, photometric zero point, 
basically with IRAF tasks (MSCRED basically with IRAF tasks (MSCRED 
and WFPRED of Rizzi and Held).and WFPRED of Rizzi and Held).

Halos of big galaxies Halos of big galaxies 
(included BCG) and (included BCG) and 
halos of stars affect halos of stars affect 

photometry.photometry.

Segmentation image

After halo removal…After halo removal…
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Photometry for large galaxies 
GREATLY improved (up to 1mag 
difference) + detect 16% more 

objects around BCG

Special care for treating large 
extended galaxies (including 
the BCG): photometry on 
images in which large 
galaxies and halos of bright 
stars are removed.

A=after correction

B=before correction

B,V pipelineB,V pipeline
Varela et al. 2008Varela et al. 2008
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SExtractor positions, geometrical 
parameters, several total and 
aperture magnitudes.

Photometric catalogs 90% complete 
at V~21.7, and 50% at V~23.2

Errors from simulations

B,V pipelineB,V pipeline
Varela et al. 2008Varela et al. 2008
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Know problem with IRAF-ARTDATA

Besancon 
model

Classified 
stars in real 
images

Classified simulated stars 

Detected simulated stars

Better star/galaxy 
separation and 

detection on real 
images than 

simulated ones…

B,V pipelineB,V pipeline
Varela et al. 2008Varela et al. 2008



  

Abell 1069        
K-band-3.8m   
UKIRT-WFCAM
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J,K pipelineJ,K pipeline
Valentinuzzi et al. 2008Valentinuzzi et al. 2008

Images already reduced and calibrated 
in UK at CASU. They are stacked and 
ready to become a mosaic…

… go directly to the fun !!!!

54 Mosaics of 33 WINGS clusters 
generated with MONTAGE

(NASA/IPAC Infrared Science Archive) 

Very simple and direct usage…

Powerful overlapping fitting…

Uses ZPN projection…

Enormous amount of disk space needed 
(70Gbyte)

Need of lots of memory… (4Gbyte)

Time consuming (5 hours for 64 stacked 
images of 1 cluster)…

Sky subtraction with SExtractor
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Preliminary analysis of mosaics…

PSF distribution analysis…

Check if PSF has been 
strongly affected by some 
stacked image, check of 
systematic distortion 
effects on the mosaic…

J,K pipelineJ,K pipeline
Valentinuzzi et al. 2008Valentinuzzi et al. 2008
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Star/galaxy classification check

Galaxies

Stars

Back ground galaxies???
To check with cosmological counts…

J,K pipelineJ,K pipeline
Valentinuzzi et al. 2008Valentinuzzi et al. 2008
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Star counts check, using Trilegal as reference…
Léo Girardi and Martin Groenewegen

Abell 1069        
K-band-3.8m   
UKIRT-WFCAM

J,K pipelineJ,K pipeline
Valentinuzzi et al. 2008Valentinuzzi et al. 2008
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Astrometry check with USNOB 

Spurious???

Abell 1069        
K-band-3.8m   
UKIRT-WFCAM

J,K pipelineJ,K pipeline
Valentinuzzi et al. 2008Valentinuzzi et al. 2008
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Preliminary photometry check with 2MASS

Abell 1069        
K-band-3.8m   
UKIRT-WFCAM

J,K pipelineJ,K pipeline
Valentinuzzi et al. 2008Valentinuzzi et al. 2008
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Check of unidentified objects …

Galaxies???

Abell 1069        
K-band-3.8m   
UKIRT-WFCAM

J,K pipelineJ,K pipeline
Valentinuzzi et al. 2008Valentinuzzi et al. 2008
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Result of this phase, improvement of 
SExtractor parameters choice, 
improvement of star/galaxy 
classification parameters choice…

Ready to run SExtractor in final mode…

OUTPUT
3 main catalogs

4) Point sources catalog
2) Deep sources catalog
3) Unidentified sources catalog

J,K pipelineJ,K pipeline
Valentinuzzi et al. 2008Valentinuzzi et al. 2008



  

J,K pipelineJ,K pipeline
Valentinuzzi et al. 2008Valentinuzzi et al. 2008
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Cleaning the catalogs …

CLEAN MACRO: interactive SM tool 
interfaced with IRAF, ECLIPSE and 
FORTRAN scripts.

Plots of combinations of parameters to 
discover spurious detections and 
erroneous classifications…

Outliers 

=? 
spurious 

Parameters: dimension, area, 
magnitude, 3 diff aperture phot, 
concentration, FWHM…

+ stars
x galaxies



  

J,K pipelineJ,K pipeline
Valentinuzzi et al. 2008Valentinuzzi et al. 2008
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Cleaning the catalogs …

Abell 1069        J-
band-3.8m   
UKIRT-WFCAM

+ stars

x galaxies

+ galaxies

x stars

Interactive visual check:
2) Delete from catalogs 
3) Change classification
4) See NED info
5) See SExtractor info
6) Imexamine
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The catalogs The catalogs 
are readyare ready

If everything works :

1) Clean Stars catalog

2) Clean Deep catalog

3) Unknown objects catalog

THANK YOU…

WINGSWINGS                                                                                                          

A Wide-Field Multi-wavelength Survey of Cluster Galaxies in the Local UniverseA Wide-Field Multi-wavelength Survey of Cluster Galaxies in the Local Universe


