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ABSTRACT: 
The morphological evolution of galaxies in different environments is a matter of discussion. In the quest of understanding this phenomenon we have 
started a project to study the distribution of the Sérsic index in the galaxy members of the Hydra Cluster.  Given its distance, this systems is a 
perfect laboratory to understand, in detail, the influence of the environment in the morphology of galaxies. To perform this study we are using data 
from the Southern Photometric Local Universe Survey (S-PLUS). This data set has been analyzed through the use of two-dimensional fitting 
algorithms. In this poster, we present preliminary results obtained for a subsample of 10 galaxies which span different morphological types. We 
found that a single Sersic profile can fit most of the galaxies, however, the inclusion of a secondary component is necessary to explain the light 
profile of disk-like systems. Our results prove the goodness of S-PLUS data in the morphological analysis of galaxies. 

Introduction
The Sérsic profile describes how the intensity of a galaxy varies with the 
radius and it provides information regarding the morphology of the 
galaxy. Then, this parameter can be used to morphologically classify 
galaxies, knowing that typically an Elliptical galaxy will have an nr < 2.5, 
and for Spirals typcal values are nr > 2.5 (Vulcani et al. 2014)
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Figure 1: Model of the two main galaxies in the Hydra Cluster core in 12 filters. Top: Observed images. Middle: The 

model with Sérsic profile. Bottom: Residual (observed image minus model). 
Figure 1: Model of the two main galaxies in the Hydra Cluster core in 12 filters. Top: Observed images. Middle: The 

model with Sérsic profile. Bottom: Residual (observed image minus model). 

Figure 2: Same as Figure1 to the galaxy ESO 437- G 017 (S0 galaxy).Figure 2: Same as Figure1 to the galaxy ESO 437- G 017 (S0 galaxy).

Figure 3: Same as Figure1 to the galaxy ESO 437- G 004.Figure 3: Same as Figure1 to the galaxy ESO 437- G 004.

Figure 4: The Sérsic index in 12 filters for 8 galaxies in the Hydra Cluster. Circles are early-type galaxies, squares are 
spiral galaxies and the triangle and “x”-symbol represents a S0 and irregular galaxy respectively.  
Figure 4: The Sérsic index in 12 filters for 8 galaxies in the Hydra Cluster. Circles are early-type galaxies, squares are 
spiral galaxies and the triangle and “x”-symbol represents a S0 and irregular galaxy respectively.  
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 Hydra cluster
The Hydra cluster (Abell 1060) is a medium compact cluster of galaxies 
(Arnaboldi et al. 2012). The Hydra cluster is at a distance of ~47Mpc 
(Misgeld et. al. 2011). The cluster is found to be dominated by early-type 
galaxies (Misgeld & Hilker 2011). Babyk & Vavilova (2013) found that it’s 
optical and X-ray masses are 5,80±0,56x10¹⁴M☉ and 9,81±1,32x10¹⁴M☉ 
respectively, and a global projected velocity dispersion of 660±52 Km/s. 
In this work 10 galaxies belonging to the Hydra cluster were selected to 
test if it is possible to use the S-PLUS data to perform a morphological 
classification.

Data Data and Methodology

Observations were taken by the Southern Photometric Local Universe Survey (S-
PLUS) by using the T80, a telescope of 80 cm of diameter located at Cerro Tololo 
Inter-American Observatory. The T80  has a field of view ~2 square degree, including 
5 broad-band and 7 narrow-band filters (u, F378, F395, F410, F430, g, F515, r, 
F610, i, F861 and z). In the first part of this work we make use of the S-PLUS data 
and GALFIT (Peng et al. 2002) in order to estimate the Sérsic index of 10  galaxies 
from the Hydra Cluster. GALFIT is a two-dimensional fitting algorithm, and it is 
possible to perform a multi-band fit with more than one component to the galaxy with 
different profiles.

Preliminary results

In this pilot study, we choose 10 galaxies which span different morphological types. 
We found that GALFIT can not reproduce properly the light distribution of galaxies 
with substructures. In the case of late-type galaxies, the fit is substantially improved 
when two components are considered (one for the bulge and one for the disk). In the 
case of early-type systems, we found that one single component can fit the light 
distribution, however, the central members of Hydra (see Figure 1) can be better 
modelled by two components. Some example of the fits are shown in Figures 1, 2 
and 3 (for ellipticals, lenticular and an spiral galaxy).

In Figure 4 we show the change of the Sersic index with wavelength, when just one 
component has been fitted in each galaxy. For simplicity, on this plot we have just 
included galaxies that can be easily fitted with one single component. We note that 
NGC 3311 and NGC 3309 (shown in Figure 1 and represented by green and black 
circles) can be fitted with a low Sersic index (1<n<2). In both cases we find just a 
small change in the "n" value with wavelength. The scenario is different in the case 
of the early type systems G044 and G045, making this kind of analysis extremely 
interesting to understand the morphological evolution of galaxies in dense 
environments. 

Perspective

The S-PLUS survey has mapped 40 fields around Hydra Supercluster. This 
morphological kind of analysis will be automatically performed by using the 
MegaMorph software for all the members of Hydra (spectroscopically and/or photo-
z confirmed). MegaMorph will be used: i) to decompose the galaxy into several 
components and ii) to obtain physical parameters which will allow us to perform a 
clear morphological classification of galaxies. This analysis will be extremely 
valuable to understand the importance of the environment in the morphological 
transformation and evolution of galaxies. 

Misgeld, I., Mieske, S., Hilker, M., et al. 2011, A&A, 531, A4
Peng, C. Y., Ho, L. C., Impey, C. D., & Rix, H.-W. 2002, AJ, 124, 
266
Vulcani B. et al., 2014, MNRAS, 441, 1340

mailto:aricortese@googlemail.com

	Slide 1

