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T his contributed talk presented the method to model
with Lenstool the strong lensing effect observed in

the core of the massive galaxy cluster MACS J0159.0-3413
(hereafter M0159) at 𝑧 = 0.419 ± 0.001 (MUSE).

Strong lensing has become a prime tool for mapping the
mass distribution of galaxy cluster cores. In the central
regions of a galaxy cluster, the geometry of multiple-image
systems and the distribution of the clustermembers provide
information on the priors for thematter distribution (Kneib
& Natarajan, 2011). It is therefore more appropriate to use
so-called parametric models.

To identify the cluster member galaxies (CMGs), a point
source classification (Leauthaud et al., 2007) is done using
the dual mode of the software SourceExtractor (Bertin &
Arnouts, 1996) on the five HST filters of the cluster core.
Then, the CMG candidates were selected by identifying the
Red Sequence (RS) on a galaxy color-magnitude diagram
(Gladders & Yee, 2000). CMGs are part of the RS, which
has a width of (0.15 ± 0.05) mag. After a visual selection,
74 CMGs were included in the lensing potential. The lens
redshift was identified from public MUSE data (ID 0100.A-
0792, ESO-VLT-U4) with a M0159 BCG-centered FOV of
1′ × 1′. Two multiple-image systems (8 multiple images)
are visually identified by their color and morphology.
The M0159 lens models done in this work are based
on a previous model (Livermore et al., 2012), and were
performed using the publicly available software lenstool
(Kneib et al., 1996; Jullo et al., 2007). Image position
predictions using lenstool was also done to confirm the
presence of the lensed system 2 (see Fig. 1) for which we
could not identify the redshift in the MUSE data.

In the lens models explored, each mass component is
described by the dual Pseudo Isothermal Elliptical mass
distribution (dPIE) (Limousin et al., 2005; Elíasdóttir et al.,
2007):

Figure 1. MACS J0159.0-3413 inner core. HST WFC3/IR F110W,
F140W & F160W, and UVIS F606W & F814W. The circles show
the positions of the multiple images. The white critical curve is
computed at the spectroscopic redshift of the giant arc (𝑧 =1.4885,
MUSE), while the redshift of the red critical line is a model’s free
parameter.

𝜌(𝑟) =
𝜌0

(1 + 𝑟2∕𝑟2𝑐 )(1 + 𝑟2∕𝑟2𝑠 )
(1)

where 𝜌(𝑟) describes the mass distribution of a spherical
system with central mass density 𝜌0, core radius 𝑟𝑐,
and scale radius 𝑟𝑠. The number of free parameters is
constrained by the limited number of spectroscopically-
confirmed multiple images (five in this work). Thus,
we cannot fit the parameters for each CMG individually.
We do it instead for a typical 𝐿⋆ galaxy at the cluster
redshift (𝑚⋆

0 = 19.91 in HST/WFC3 F814W), and the CMG
parameters are assumed to scale relative to 𝐿⋆ . Fig. 1
presents one of the lens models performed in this work.
We successfully map the mass distribution within the

M0159 core, reproducing reasonably the observations.
The model-predicted high-ellipticity of the central dark
matter halo is assumed to be an artifact introduced by not
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considering in the models the merger-turbulence observed
in optical, X-ray, and radio wavelengths (Cornil-Baïotto et
al., in prep).
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