
More advanced simulations to study measurement bias and a study of
calibration procedures;

Mass distribution maps using LensEnt2 [6] for each group;

Estimate the masses of groups adjusting NFW profiles [7].

Determination of mass-luminosity ratios.
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abstract

Fossil groups Weak lensing analysis

            The goal of this work is to study five fossil groups using the technique of weak gravitational lensing. This technique offers the possibility of 
detecting & probing mass concentrations by their gravitational effects on the rays of light coming from distant galaxies only, without relying on simplifying 
physical assumptions about the nature of that mass. For this study we have images from the CFHT in two bands  (g, r)  with excellent depth and quality. 
Our initial goal is to estimate the masses of these systems by fitting NFW profiles.  We also aim to construct  matter distribution maps of these structures  
and analyse their luminosity functions in order to study the mass-luminosity ratios for these groups. 

      Fossil groups are special structures in which the central galaxy corresponds
to the majority of the overall group luminosity. They are empirically defined to be
groups in which the central galaxy is 2 magnitudes brighter in the r band than
the second brightest satellite galaxy inside       , and have extended X-ray halos.

Group name          Short name    z

SDSSJ100742.53+380046.6          J10            0.17
RXJ1256.0+2556                           J12            0.23  
RXJ1340.6+4018                           J13            1.79  
RXJ1416.4+2315                           J14            0.17  
RXJ1552.2+2013                           J15            0.14

      Images were obtained with the CFHT MegaCam in 2 bands (g,r) and the 
photometric  catalogues confection has been done by Terapix using SExtractor [1].

 A fundamental step of the weak gravitational lensing analysis is to select the 
background galaxies, i.e., the ones that lies behind the groups, since they are 
suffering distortions due to lens. For this selection we did the following: 

Background sample selection

Shape measurements

CalibrationJ10 J12 J13 J14 J15

Treatment of the PSF

Field SE_J14: FWHM map
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Measurement of induced average ellipticity in background galaxies due to the
lensing effect;

IM3SHAPE [4]: a maximum likelihood code, which uses Levenberg-Marquardt
minimization to find the maximum-likelihood fit of two Sérsic models, with
power-law indices n = 1 (disc) and n = 4 (bulge). 

The code fits six parameters: two ellipticity components (e1,e2 ), a half light
radius r, a centroid offset (xo , yo ) and an amplitude A.

PSFex code [2]:

Selects the point like sources automatically;

PSF is modeled as a linear combination of 
basis functions;

PSF variations may be decomposed on a 
polynomial basis. 

Figure 2: PSFex output showing
the PSF FWHM for the Group J14.

Circle (10 arcmin) centered on the BCG of each
group;

Color-magnitude diagram: Red Sequence (5 arcmin)
(Figure 3);

Member galaxies: range +/- 0.15 in g-r.

Exclusion of foreground galaxies: limit of magnitude;

Contamination: CFHTLS catalog [3] with z phot.

Figure 3: Color-magnitude
diagram for the Group J14. The
red sequence is represented by
red points.

Figure 4: Galaxies of the CFHTLS
catalog. The blue line show the 
magnitude limit for the group J14.

  J10                21.5                 2.06
  J12                23.0                 5.12
  J13                21.5                 1.79
  J14                21.0                 0.76
  J15                21.0                 0.76

Group      Mag_lim     Cont.(%)

Figure 1: Central regions of the five fossil groups.
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Analysis of Im3shape measurements bias using simulations;

Figure 5: Residuals ellipticities for Im3shape and 
simulated GalSim galaxies.

GalSim [5]: Galaxies + noise + PSF

Constant PSF: FWHM=2.85 and    =3

20 x 20 stamps: 100 x 100 pixels
(400 galaxies)

Galaxies – Sérsic profile

Random position angles and ellipticities
(max. ellip = 0.6)

Figure 5 shows multiplicative biases of ellipticities measured with Im3shape

Next steps
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