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Présenté le 20 mars dernier à l’ensemble des salariés, le logo est le signe de la 
dynamique collective qui anime le CEA.  
 
La typographie des lettres CEA est unique : elle a été spécialement dessinée pour 
conférer à notre sigle modernité, mouvement et caractère. 
 
Le rouge, puissant, a été choisi pour exprimer l’énergie dans son sens le plus large, 
celui de la dynamique et de l’engagement collectif.  
 
Le rectangle et les lettres liées traduisent notre cohésion et la solidité de notre 
organisme. 
 
Enfin, ce logo réaffirme clairement notre mission. Il rappelle la richesse de nos 
champs d’action, reconnaît la solidité de notre socle de recherche fondamentale et 
concrétise notre engagement déterminé en faveur de l’industrie française. 
 
 
Bonnes pratiques 
 
� Utilisez la charte graphique : elle présente l’ensemble des éléments constitutifs 

de la nouvelle identité graphique du CEA et ses règles d’applications. 

� Ne créez pas vos propres supports : des modèles « prêts à l’emploi » sont 
téléchargeables sur l’intranet (notes, fax, présentation .ppt,  ). 

� Ne gaspillez pas de papier et épuisez vos stocks d’imprimés (cartes de visites, 
plaquettes ) avant d’en éditer de nouveaux intégrant la nouvelle charte.  
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Sujet de stage M2, 2016

Weak gravitational lensing: measurement of galaxy shapes for cosmol-
ogy

Cosmology, weak lensing, and galaxy shape measurement
Weak gravitational lensing, the distortion of the images of high-redshift galaxies due to foreground
matter structures on large scales is one of the most promising tools of cosmology to probe the
dark sector of the Universe [1]. Weak cosmological lensing has been used to constrain cosmological
parameters such as the matter density Ωm, the dark-energy equation of state w, and has put limits
on modifications of general relativity.

To quantify the distortions induced on background galaxy images by matter structures, we have
to accurately measure their shapes. Shape measurements to a few percent accuracy of typically
small, faint, and low-SNR galaxy images that are blurred by the PSF (point-spread function) of
the optical imaging system is one of the biggest challenges of weak gravitational lensing.

A weak lensing pipeline
Our group is developing a new weak-lensing shape measurement pipeline. We finished in the
winning group of the challenge great31 [2], and we will participate in the next challenge (great4),
which will start in 2016 and end in 2017.

The goal of this stage M2 is to contribute to the weak-lensing analysis on optical wide-field imaging
data, and to use the measured shapes of background galaxies to obtain weak-lensing maps of the
mass on very large scales. The analysis will be carried out on the state-of-the-art data set from the
survey CFHTLenS, with 154 deg2 one of the largest weak lensing surveys to date. Results from
the analysis carried out during the stage will be compared to existing publications. The measured
galaxy shapes can then be used for cosmological analyses, for example using weak-lensing peak
counts developed in our group [3]. This work could be continued as a PhD in our group.

Methods
During their stage, the student will work on astronomical optical images of faint galaxies and
use image processing techniques such as PSF (de-)convolution, object detection, image noise
estimation, measurement of galaxy shapes, detection of image artifacts such as cosmic rays, dead
columns, saturated pixels, or satellite trails. Further, the student will familiarize themselves with
the modeling of galaxy properties, such as their light, color, and shape distribution for different
galaxy types. Models of galaxy light profiles will be fitted to pixel data, including error estimation
and calibration of the measurement using image simulations.

The codes used in the pipeline are written in python and C++.

1www.great3challenge.info
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Scientific environment
The stage will be carried out in the CosmoStat2 laboratory at the Service d’Astrophysique (SAp)3

at CEA Saclay, under the supervision of Martin Kilbinger. CosmoStat hosts a multidisciplinary
team whose research includes statistics, signal processing and cosmology. The CosmoStat group is
stongly involved in the upcoming ESO space-based mission Euclid4 (launch in 2020), and manages
the weak-lensing data processing of Euclid data. Kilbinger is co-leader of the weak-lensing science
working group (WLSWG).

Contact
Martin Kilbinger, martin.kilbinger@cea.fr
http://cosmostat.org/kilbinger

T +33 1 69 08 17 53
CEA/Irfu/Sap, Laboratoire AIM
Orme des Merisiers, Bât 709, office 280
F-91191 Gif-sur-Yvette
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