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Objectives of WP3 : 
softwares adapted to produce homogenized data products = uniqueness of Astrodeep

• Tune and test algorithms for object detection   DONE
• Tune and test PSF-matching methods DONE
• Explore and test other techniques DONE
(matched aperture photometry, cross correlation, etc) 
• Compare different recipes, quantify the differences DONE

Path :
! start from existing softwares Softwares tested, key features identified and 

implemented in single software for catalog production : TPHOT
! produce realistic mock images to test the softwares DONE
! improve the softwares to optimize the catalogs DONE
(quality of the photometric catalogs and multi-wavelength associations)

! lead to new generation of catalogs. ONGOING
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Resolved sources, morphology, segmentation map

Unresolved sources, uncertain counterparts
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A tool to generate simulated catalogs 
(GENCAT,  Schreiber +2015b) 



A tool to generate simulated catalogs 
(GENCAT) 

simulated galaxy catalog : X-ray – UV - opt - NIR – FIR - SMM

observed M* distribution vs z  for active & passive galaxies ! 104 000 galaxies

•  morphology :  bulge (de Vaucouleur, Sérsic n = 4) + disk (exponential, n = 1) 

•  SFR : from SFR – M* + fraction of starbursts + dispersion

•  attenuation: IRX ≡ LIR/LUV observed in Herschel stacks

•  optical colors: start from UVJ active/passive + observed average rest-frame 

SED for each UVJ bin ! 850 reference SEDs (M*,z) from UV to NIR

•  FIR SEDs from observed stacks in (M*, z)

•  X-ray luminosity from LIR – LX for SF(Basu-Zych 2013)

•  Clustering + blur z to mimick zphots
! mock catalog : 

104 000 galaxies in 17’x17’ ; 90% complete down to H = 29, z = 0.01 - 6. 
min (M*)= 5×104M⊙ at z=0.01 /  7×106M⊙ at z=1  /  108M⊙ at z=4



A tool to generate simulated catalogs 
(GENCAT) 



A tool to generate simulated catalogs 
(GENCAT) 





central region of the simulated [0.5-2] keV 
CANDELS GOODS-S field

X-ray for AGNs from 
observed logN-logS

AGNs 

SF

observed
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High – resol. image 
(prior) 

residual image Low – resol. image 



100um% 160um%

250um% 350um% 500um%

24um%
7.5’x6.5' 2575 (>21µJy) 1095 src (>1.1mjy) 781 src (>2.7mjy)

374 src (>5.7mjy) 173 src (>7.2mjy) 24 src (>9 mjy)

FWHM=   6.7"    11"   18.1"   24.9"    36.9" 
λ (µm)=  100    160    250      350      500 

1 3 4 

6 8 18 
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Image pre-processing for catalog production :
•  high-pass filtering of low frequency noise

•  stacking for centering astrometry of individual overlapping mosaics

•  rejection of bad observations / cosmic-ray impacts

•  injection of fake sources of known flux density to :

•  determine the unknown background level

•  calibrate the catalogs in flux density

! Done
Next steps: 

improved astrometry using gyroscopes rather than star tracker (ESA revised pipeline to be released)

Test of Unimap tool for mosaic production (instead of PhotProject + low frequency noise filtering)

Optical to near IRmid to far IR X

3 categories of softwares

•  Single band blind source extraction

•  Multi-band blind source extraction

•  Prior source extraction


