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Abstract. Lenticular galaxies are suggested as a transitional morphology between elliptical and spiral galaxies. Therefore, the study
of their evolution can shed light on galaxy evolution in a global way. We studied the kinematics of the globular cluster (GC) systems
of three lenticular galaxies: NGC 2768, NGC 3115 and NGC 7457, using kinematics from planetary nebulae (PNe). We show that
all galaxies have GCs that can be found in both spheroid and disk components. Moreover, we find that there is great variety in the
kinematics of the GC systems in each galaxy, showcasing that the formation and evolution of these galaxies is also varied.
Resumo. Galáxias lenticulares são consideradas como uma morfologia de transição entre galáxias elípticas e espirais. Portanto,
o estudo de sua evolução pode nos ajudar a entender evolução de galáxias de forma global. Nós estudamos a cinemática dos
aglomerados globulares (GC) de três galáxias lenticulares: NGC 2768, NGC 3115 e NGC 7457, usando a cinemática advinda de
nebulosas planetárias (PNe). Mostramos que todas as galáxias possuem GCs que podem ser encontrados tanto nos componentes
de disco ou esferoidais. Ainda, encontramos que existe grande variedade na cinemática de sistemas de GCs em cada galáxia,
demonstrando que a formação e evolução destas galáxias é também variada.
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1. Introduction
Outer halo kinematics can be used to study the evolution of
galaxies, being generally obtained through spectroscopy of its
gas content. In S0 galaxies, however, the fraction of undisturbed
H1 gas available is usually not enough to obtain the kinematics of an entire galaxy. Thankfully, the study of kinematics of
S0 galaxies through discrete tracers, such as GCs and PNe, has
shown very promising results (Coccato et al. 2009; Cortesi et al.
2011; Brodie et al. 2004). Using the method developed in Cortesi
et al.(2011; 2016) and PNe kinematics from Cortesi et al. (2013),
the galaxies NGC 1023 (Cortesi et al. 2016), NGC 2768, NGC
3115 and NGC 7457 had their GC systems studied through kinematics, colours and probabilities to belong to spheroidal or disk
components of their host galaxies.
The GC samples used in this analysis, both spectroscopic
and photometric, come from the SLUGGS Survey (Brodie et al.
2004; Forbes et al. 2017). The PNe samples were obtained using
the PN.S instrument (Douglas et al. 2002; Coccato et al. 2009;
Cortesi et al. 2011) and their kinematics obtained from Cortesi
et al. (2013).
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Figure 1. Galaxies present in this work and Cortesi et al.(2016) Cortesi
et al. (2016).

2. Spheroid-Disk Decomposition
Using GALFIT (Peng et al. 2002) and K-band images from
2MASS, we decompose the galaxy light into an spheroidal and
disk component. Dividing the spheroidal model from the total
model of a given galaxy light, we obtain an f-map. The f-map is
used to get preliminary probabilities fi for each GC to belong to
the host galaxy spheroid region, given the flux at an aperture of
3 pixels around its position.

3. Maximum Likelihood Analysis
Following the model described in Cortesi et al. (2016) we can
estimate the best kinematic parameters for GCs using MLE and
a Gaussian kinematic model with parameters θ1 = (V, σ). In such
model, the individual GC velocities, vi , are projections of the
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Figure 2. GALFIT model for NGC 3115 with associated F-map with
GCs overplotted.
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rotational velocity V, which is part of the line-of-sight velocity
Vlos :
Vlos = Vsys − V sin(i) cos(φ).

(1)

Therefore, for the associated dispersion velocity σ, we have:
#
"
(vi − Vlos (V))2
.
(2)
F(vi ; θ1 ) ∝ exp −
2σ2
In Cortesi et al.(2013), PNe kinematics for a set of galaxies, including NGC 2768, NGC 3115 and NGC7457, were obtained
using MLE and a two-component model, accounting for disk and
spheroid kinematics, given by:
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Where θ2 = (V, σlos , σsph ). Assuming the PNe as tracers of the
host galaxy overall stellar kinematics, we employ the later model
to the velocities of GCs, obtaining thus the likelihood of each GC
to be associated with disk or spheroidal components of the host
galaxy, or to not be associated with the host galaxy.

4. Results
– Expansion of the work done in Cortesi et al. (2016) for three
more galaxies, showcasing the diversity of GC systems properties in lenticular galaxies.
– We detected evidences of GCs remnants of a minor merger
in NGC 3115
– NGC 2768 red and blue GCs have distinct kinematics.
– We found an unusual proportion of GCs associated with the
disk in NGC 7457.
– Overall, GCs colours and their probabilities of being associated with the host galaxies’ components were not correlated.
– Future prospects: Addition of more galaxies and refinement
of the statistical method.

Figure 3. Left: Rotation curves and σ for GCs and PNe. Right:
Velocities versus positions along the host galaxy major axis for GCs
and PNe. NGC 1023 analysis taken from Cortesi et al. (2016) for comparison.
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