“Automated morphometry with *
Sextractor and PSFEX

E.Bertin (IAP)

: ‘
@ IRl PARISUNIVERSITAS




Collaborators

V1-2.x: Mireille Dantel, Frédeéric Magnard, Chiara Marmo,
Gregory Sémah and the TERAPIX team at IAP

V3.x: Tony Darnell, Shantanu Desai, Greg Daues, Joe Mohr
and the Dark Energy Survey Management team at
University of lllinois and NCSA

Philippe Delorme

Valérie de Lapparent
Gary Mamon

E. Bertin ADASSXX 11/2010 2



All wide-field astronomical images share similar features

OAl most st ati o
Gaussian+Poisson noise
correlated on small
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... and 10° to 10’ sources per square degree
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Source extraction with SExtractor
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Galaxy model fitting

A Should be

| fast
I robust
I fully automated

I Integrated in preexisting SExtractor
code

A PSF model

I Requires a first pass through the
data

I Modeling implemented in a
separate tool: PSFEX
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Experimenting with PSF modeling and fitting
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Modeling the PSF: Solving in Fourier space

Reconstructed
NICMOS PSF

Lauer 1999

Problem: noise is

Aliased portion of seldom stationary on
the spectrum astronomical images!
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PSFEX: solving in direct space

A Aresampling kernel h, based on a compact interpolating function
(Lanczos3) , | i nks-tahel asaderPSF to fjdie
star i can be written as

P, :a%'a;.h(xk' Xj)bebk

Interpolation function

Thec,d6s ar e derweighed Cunsinimizgtiona

Theadbs are obtained from ficleanedo

Regularisation required for highly undersampled PSFs (FWHM <1.5 pixel)
0 | 2 norm (Tikhonov)

A PSF variations are assumed to be a smooth function of object coordinates
F  The variations can be decomposed on a polynomial basis X| @l
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Recovered PSF with simulated, undersampled data

Diffraction-limited
FWHM a 1pixel
Mod
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