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Le 31 mai 2012 

TÉLÉCHARGEZ LE LOGO DU CEA 

Le nouveau logo du CEA et sa charte graphique sont téléchargeables sur l’intranet 
de la Direction de la communication : http://www-dcom.intra.cea.fr/ 
 
 
Énergie, cohésion et innovation 
 
 

 
 
 
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.  

 
 
Des questions ? Contactez le service Éditions-Évènements : 01 64 50 20 96 DIRECTION DE LA COMMUNICATION  

Service Communication interne  
Tel. 01.64.50.10.72 
 
Abonnez-vous et recevez par courrier 
électronique les communiqués internes. 
Pour cela connectez-vous à l’adresse : 
http://www-dcom.cea.fr 



Martin Kilbinger, CEA

 COMMUNIQUE INTERNE 

�

POUR INFORMATION, DIFFUSION ET AFFICHAGE 

�

�
Le 31 mai 2012 

TÉLÉCHARGEZ LE LOGO DU CEA 

Le nouveau logo du CEA et sa charte graphique sont téléchargeables sur l’intranet 
de la Direction de la communication : http://www-dcom.intra.cea.fr/ 
 
 
Énergie, cohésion et innovation 
 
 

 
 
 
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.  

 
 
Des questions ? Contactez le service Éditions-Évènements : 01 64 50 20 96 DIRECTION DE LA COMMUNICATION  

Service Communication interne  
Tel. 01.64.50.10.72 
 
Abonnez-vous et recevez par courrier 
électronique les communiqués internes. 
Pour cela connectez-vous à l’adresse : 
http://www-dcom.cea.fr 

Recent management changes
MK replaces Karim Benabed as deputy manager 

Additional WP leads for WP with only one manager:  
Ismael Tereno (Lisbon), P, Higher-order statistics (w/Cardone, 
Rome) 
Raphael Gavazzi (IAP), F, Galaxy-galaxy lensing (w/Cacciato, 
Leiden)

Leads: Tom Kitching (MSSL), Henk Hoekstra (Leiden) 
Deputy: Karim Benabed (IAP) → Martin Kilbinger (CEA)

WLSWG
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Weak cosmological lensingWeak Lensing by LSS

Lensing by LSS:  
~ 3% distortion  
κ, γ ≈ 0.03

“Weak lensing”

zs ~ 1

Cumulative lensing  
distortions, probe  
projected 2D mass 
distribution

Coherent distortions 
of galaxy images 
→ measure shape  
correlations

Scales: few Mpc ... few 100 Mpc

scales

``cosmic shear”
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Euclid WLSWG: WPs

Lensing by LSS:  
~ 3% distortion  
κ, γ ≈ 0.03

“Weak lensing”

zs ~ 1

Cumulative lensing  
distortions, probe  
projected 2D mass 
distribution

Coherent distortions 
of galaxy images 
→ measure shape  
correlations

Scales: few Mpc ... few 100 Mpc

scales

``cosmic shear”

Galaxy shape measurement 
PSF estimation 
Image simulations 
Photo-z’s

Intrinsic alignment 
Cosmological simulations 
Likelihood Estimators 

GGLensing 
Magnification 
Flexion 
Mass mapping 
Higher-order stats.

Measurement

Modelling

Statistics
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Galaxy shape measurement

Every shape measurement needs to be calibrated, 
there is no perfect method. 

Important: Calibratability of methods, using image 
simulations. 

Emulated data for validation: Euclid deep fields (noise 
bias), HST data (galaxy morphology, color gradients)
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Calibration of shear bias: Faint, unresolved galaxies within noise  
impact shapes of brighter galaxies.

Mlim=25$Mlim=27$

FAINT-UNRESOLVED-GALAXIES- IMPACT- SHAPES-OF-BRIGHTER- SOURCE-GALAXIES-VIA-
BLENDING-
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Shape measurement - image simulations

Shear bias from unresolved background galaxies
Henk Hoekstra
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!

How faint do we need to go? 

1074!!

Sensitivity of shape measurements 9

Figure 6. Multiplicative bias for galaxies with 20 < m < 24.5
when only galaxies with magnitudes brighter than mlim are in-
cluded in the simulation. Because of the small PSF, even galaxies
as faint as m ∼ 29 affect the bias.

Figure 7. Change in bias when the sizes of the input galaxies
with m > 27 are increased by a factor fsize compared to our
reference distribution.

radii of galaxies with m > 27 by a factor fsize and measure
the difference ∆µ compared to the reference simulation. To
reduce the number of the positions and intrinsic ellipticities
of the galaxies are the same for the different values of fsize.

The results, based on 50 sets of simulations for each
value of fsize, are presented in Figure 7. We find that the
multiplicative bias is smaller (corresponding to positive ∆µ

Figure 8. Multiplicative bias as function of the slope of the
counts of galaxies fainter than magnitude 24.5; the reference sim-
ulation assumes a powerlaw slope of 0.36 for all magnitudes,
whereas the UDF counts suggest a slope of 0.24 for faint mag-
nitudes.

because µ < 0.) when the faint galaxies are larger. This
is expected, because the galaxies are more spread out and
thus introduce noise that is less skewed. To ensure |∆µ| <
5× 10−4 our results indicate that the mean size of galaxies
with m > 27 should be determined to better than ∼ 5%.

The measurements by Coe et al. (2006) are based on an
earlier release of the UDF. Some comments on how well
we think we can measure this from the UDF based
on the number of galaxies.

7.2 Varying the count slope of faint galaxies

For our reference model we assume a single powerlaw slope
for the galaxy counts of 0.36 down to magnitude 29. The
actual counts from the UDF from Coe et al. (2006) shown
in Figure 1 suggests that the actual slope is lower, with a
best fit value of XXX.

Here we examine the change in bias when we modify
the slope for galaxies with m > 24.5. αfaint

The results indicate that the bias increases linearly with
increasing slope. We find a best fit dµ/dαfaint = −0.0239 ±
0.0014, which suggests we need to determine the mean slope
with a precision of ∼ 0.002 if we wish a multiplicative bias
µ = 5× 10−5.

From the UDF we estimate that the slope can be de-
termined to XXX.

A more realistic scenario, taking into account all avail-
able HST observations is likely to give better constraints,
because the slope at brighter magnitides can be constrained
much better, whereas the impact of the faintest galaxies is
smaller, as can be inferred from the flattening of the bias as
a function of mlim in Figure 6.

Cosmic variance can be reduced further by combining

c⃝ 0000 RAS, MNRAS 000, 000–000

Note:!this!took!31,000!core!hours!to!compute!!
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Sensitivity to galaxy density 

The bias depends on the local density of 
galaxies: it will increase towards high density 
regions.  It also depends on the sizes.  
 
This needs to be accounted for, which is 
possible using machine-learning tools. 

1074!!
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Sensitivity to magnification 

The bias depends on the number density of 
faint galaxies: magnification will affect the 
bias which is thus coupled to the lensing 
signal! 

1074!!

Shear bias depends on local galaxy density,  
magnification, galaxy clustering 

Not yet accounted for: galaxy substructure 

Method-dependent? 

Alternative ways to calibrate, using less simulations?
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Shape Measurement : need to know p(e) 

Need$to$know$the$unlensed$distribuIon$$
of$ellipIciIes$p(e)$$
$
Requirements$set$on$knowledge$of$variance$of$p(e)$Bias-

Frac?onal-error-on-FWHM-of-p(e)-

Environment$dependence$
Needs$to$be$characterized$
As$a$funcIon$of$redshiQ$

RMS-
p(e)-
-

COSMOS-luminosity-selected--

Viola-et-al.-(2014)-

Kannawadi,-Mandelbaum-et-al.-(2015)-Kannawadi, Mandelbaum et al. (2015)
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PSF: physical model fitting

Lance Miller Euclid meeting, London, 2015

Euclid VIS PSF calculation

2

wavefront complex amplitude
at exit pupil

Fourier transform to image 
domain and take modulus 

squared at each λ

include telescope distortion

convolve with (λ-dependent) 
effects and spectral-weighted 

sum over λ

NB λ dependence linear in wavefront domain but non-linear in image domain

wavefront monochromatic optics PSF full broadband PSF

compressed log scale compressed log scaleA=0

A≠0

Miller, Conti, Uitert, Royanette, Okumura, Hudelot

Lance Miller Euclid meeting, London, 2015

image domain monochromatic eigenmodes

3
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PSF: physical model fitting
wavefront monochromatic optics PSF full broadband PSF

compressed log scale compressed log scaleA=0

A≠0

Miller, Conti, Uitert, Royanette, Okumura, Hudelot

• Detector pixel wavelength response 
• Position-dependent telescope distortions 
• Guiding errors

• Faster FT 
• Improved FFT interpolation

• Mirror polishing errors & cold deformations 
• Brighter-fatter effect 
• CTI (Charge Transfer Inefficiency) 
• Detector misalignments

includes

new

to do
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PSF: Field reconstruction
Euclid PSF : Interpolation + subsampling problem

Ngolé, Starck, Royanette, Okumura, Amiaux

CosmoStat Lab

Numerical Experiments

Examples!
With undersampling (upsampling factor of 2)

Center

Local

Corner

Obs Ref RCAPSFEX13

Interpolation and subsampling
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PSF: Field reconstruction
Ngolé, Starck, Royanette, Okumura, Amiaux

Center

Local

Corner

Obs Ref RCAPSFEX13

Interpolation and subsampling

• Undersampling 
• Spatial variations

• Wavelength dependency 
• Time variations 
• Galaxy deconvolution

includes

to do
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Intrinsic alignment

Intrinsic Alignment News B. Joachimi

Recent developments

Singh & Mandelbaum (2015),

arxiv.org/1510.06752

The IA signal amplitude depends

on the shape measurement method.

IA depends on shape 
measurement method! 

!
Galaxy outskirts more prone  

to tidal effects. 
 

Measured shapes: 
radius-dependent weights

Singh & Mandelbaum (2015)
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Intrinsic alignment

Intrinsic Alignment News B. Joachimi

Performance of mitigation

nulled

IA ignored, no mitigation

wrong model, no mitigation

IA parametrisation

marginalised

self-calibration

w
a

w
0

• nulling works, but removes substantial amount of cosmological information
• self-calibration works, and recovers most/all of the constraints

Kirk+ (2015)
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Estimators: Requirements for LE3

8OU-LE3 requirements Martin Kilbinger/19

COSEBIs: accuracy; number of bins for ξ

Figure 3: COSEBIs calculated from the noiseless 2PCF for tomographic bin
(i, j) = (0, 0), using linear (left panel) and logarithmic bins (right). The E-
mode (B-mode) is plotted with solid (empty) symbols for various number of
✓ bins as indicated. The solid lines are the E-mode obtained in Fourier space
from the convergence power spectrum, using 200, 1000, and 2000 bins between
` = 0.1 and 106. Only at m > 11 a di↵erence between these three cases can be
seen.

1. Idealised case of no noise and no systematics. Can be tested using a
theoretical prediction for the 2PCF on an arbitrary large number of bins.

COSEBIs We calculate COSEBIs from the 2PCF in real space using
di↵erent number of angular scales, with linear and logarithmic binning.
This is compared to COSEBIs obtained in Fourier space from the conver-
gence power spectrum, following Asgari et al. (2012). Write something
about expected accuracy of this estimator. Still need to be care-
ful since filter functions W oscillate, but probably more accurate
than from the 2PCF. No B-mode if only PE is input. To assess
the precision of the Fourier-space compuation, we use di↵erent numbers
of bins in `.

Due to numerical errors, a B-mode arises when COSEBIs are estimated
from the 2PCF, since the two terms in eq.XXX do not cancel completely.
These B-modes should be many orders of magnitudes below the E-modes.

Numerical accuracy decreases with increasing modem due to an increasing
amount of oscillations of the filter functions (both in real and Fourier
space).

2. With statistical noise corresponding to Euclid shape noise and cosmic
variance. This might require a large number of realisations (using N -body
simulations).

COSEBIs from Pκ 
(Marika)

#zbin = 0
MK

9OU-LE3 requirements Martin Kilbinger/19

COSEBIs: accuracy; number of bins for ξ

Figure 4: Ratio of COSEBIs calculated from the noiseless 2PCF, where each case
is divided by the reference COSEBIs obtained in Fourier space with N` = 2000.
The setting and symbols are the same as in Fig. 3. The grey shaded area
indicates 1% accuracy.

3. With statistical noise as in the previous case, and additional systematics
for the 2PCF within the Euclid LE3 budget if any.

3 Fourier-space quantities

3.1 Convergence power spectrum

4 Summary table

4.1 P1

References
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COSEBIs from Pκ 
(Marika)
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Cosmological simulations

Explore approximate and alternative 
techniques 

Brute-force approach: ready by 2025. 

Reduce 1 order of magnitude: 2020.

Kiessling, Smith
Need very large volume and number 

Difficult to get time on super computers due to heavy 
competition. Need to focus on non-“main-stream” science, e.g. 
higher-order stats.

Covariance from simulations

A&A proofs: manuscript no. Submit1

Fig. 10. Weights of particles from t = 8 with s(x) = xabd5. The weight
is represented by the size and the color at the same time.

Fig. 11. Comparison between credible regions derived from Lcg (col-
ored areas) and ABC (solid and dashed lines).

that the CDC e↵ect can increase the constraining power up to
22%. The main contribution comes from the additional variation
of the �2 term and the contribution from the determinant term
is negligible. These observations conform a previous study by
Eifler et al. (2009).

We also perform a copula analysis, which makes weaker as-
sumption than Gaussianity. In this case, the marginalized PDF is
Gaussianized by the copula transform. The result shows that the
di↵erence with the Gaussian likelihood is small. This is dom-
inated by the CDC e↵ect if a varying covariance is taken into
account.

Discarding the Gaussian hypothesis on the PDF of observ-
ables, we provide two straightforward ways to use the full PDF
information. The first one is the true likelihood. The direct eval-
uation of the likelihood is noisy due to the high statistical fluc-
tuations from the finite number of sample points. However, we
find that the varying-covariance copula likelihood, noted as Lvc
above, seems to be a good approximation to the truth. The sec-
ond method is to determine directly the p-value for a given pa-
rameter set, and this approach gives us more conservative con-
straints. We outline that both methods are covariance-free, avoid-
ing non-linear e↵ects caused by the covariance inversion.

At the end we show how approximate Bayesian computation
(ABC) derives cosmological constraints using the accept-reject
sampling. Combined with importance sampling, this method re-
quires less computational ressources than all the others. We
prove that by reducing the computational time by a factor of 300,
ABC is able to yield consistent constraints from weak-lensing
peak counts. Furthermore, Weyant et al. (2013) showed in their
study that ABC is able to perform unbiased constraints using
contaminated data, demonstrating the robustness of this algo-
rithm.

A comparison between di↵erent data vectors is done in this
study. Although we find for all analyses that xabd5 outperforms
xpct5 by 20%–40% in terms of FoM, this is not necessarily true
in general when we use a di↵erent percentile choice. Actually,
the performance of xpct depends on the correlation between its
di↵erent components. However, the xpct family is not recom-
mended in practice due to model biases induced for very low
peaks (S/N < 0). In addition, our study shows that the xcut fam-
ily is largely outperformed by xabd. Thus, we conclude that xabd

seems to be good candidates for peak-count analysis, while the
change of contour tilt from xcut could be interesting when com-
bining with other information.

The methodology that we show for parameter constraints can
be applied to all fast stochastic forward models. Flexible and ef-
ficient, this approach possesses a great potential whenever the
modeling of complex e↵ects is desired. Our study displays two
di↵erent parameter-constraint philosophies. On the one hand,
parameteric estimation (Sects. 3 and 4), under some specific
hypotheses such as Gaussianity, requires only some statistical
quantities such as the covariances. However, the appropriateness
of the likelihood should be examined and validated to avoid bi-
ases. On the other hand, non-analytic estimation (Sects. 5 and
6) is directly derived from the PDF. The problem of inappropri-
ateness vanishes, but instead the uncertainty and bias of density
estimation becomes a drawback. Depending on modeling perti-
nence, an aspect may be more advantageous than another. Not
studied in this work, an hybrid approach using semi-analytic es-
timator could be interesting. This solicits more detailed studies
on trade-o↵ between the unappropriatenss of analytic estimators
and the uncertainty of density estimation.
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