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Facultad de Ciencias Astronómicas y Geofı́sicas, Universidad Nacional de la La Plata,
Paseo del Bosque s/n, 1900 La Plata, Argentina
Abstract. In this work we present high resolution spectroscopic data of the giant star-forming
region of N11, obtained with the GIRAFFE instrument at the Very Large Telescope. By using
this data set, we ﬁnd that most of the Hα emission lines proﬁles in this complex can be ﬁtted by
a single Gaussian, however, multiple emission line proﬁles can be observed in the central region
of N11. By adding all the spectra, we derive the integrated Hα proﬁle of this complex, which
displays a width (σ) of about 12 km s−1 (corrected by instrumental and thermal width). We
ﬁnd that a single Gaussian ﬁt on the integrated Hα proﬁle leaves remaining wings, which can
be ﬁtted by a secondary broad Gaussian component. In addition, we ﬁnd high velocity features,
which spatially correlate with soft diﬀuse X-ray emission.

1. Introduction and Data
Giant HII regions (GHIIR) are characterized by displaying integrated emission lines
which have supersonic widths (Smith & Weedman 1972, Melnick et al. 1999), however,
the origin of these motions is still unclear. In addition, some authors have reported the
existence of a low-intensity broad component in the integrated emission line proﬁles of
GHIIR. Some authors suggested that this broad component is produced by a highly
turbulent diﬀuse component Melnick et al. (1999), while others authors argue that this
component arises as a superposition of multiple bubbles in expansion Chu & Kennicutt
(1994). In order to study these phenomena, we present a kinematic analysis of the ionized
gas in the star-forming region N11 (see previous works in Rosado et al. 1996, Nazé et al.
2004). We have used spectroscopic data taken with the GIRAFFE instrument (MEDUSA
mode), at the Very Large Telescope to derive a data cube with a size of 19’×16’, where
the MEDUSA ﬁbers were located in a quasi-regular grid over N11. In the following we
describe part of our results, which are based on the kinematics of the Hα emission line.

2. Summary of the main results
In the left panel of Figure 1 we plot an example of the Hα data cube over an Hα image
of N11B, which is a star-forming complex in N11 (Barbá et al. 2003). On this image
(where the north is up and east is to the left), we can see the Hα emission line, which
displays slightly asymmetric proﬁles, despite the fact that we are observing an actively
star-forming system. At the south of N11B we can observe asymmetric Hα proﬁles, which
are produced by high velocity components and/or small expanding structures. We note
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Figure 1. Left panel: An example of our spectroscopic Hα data cube, where the proﬁles are
superimposed on a Hα image of N11B. Right panel : Integrated Hα proﬁle of N11, derived from
the whole Hα data cube (black line). Dashed red lines represent the Gaussian ﬁts, and the solid
red line shows the residual between the Gaussian ﬁts and the observations.

that we have found high velocity features close to the central cavity in N11, where soft
X-ray emission has been reported.
In the right panel of Figure 1 we show the integrated Hα proﬁle of N11 (solid black
line), which has been derived from the entire GIRAFFE/MEDUSA data cube (19’×16’).
In order to determine the width of this proﬁle, we have ﬁtted a single Gaussian on it, obtaining a width of σ ∼ 12 km s−1 (once corrected by instrumental and thermal widths).
However, we detected the presence of remaining wings in the residual emission. For this
reason, we have ﬁtted a secondary Gaussian component to remove these wings. This
exercise produce a narrow high-intensity component and a broad low-intensity component, which are plotted in Figure 1 with red dashed lines. On the same ﬁgure we plot
the diﬀerence between the observed integrated proﬁle and the Gaussian ﬁts, which is
negligible (red solid line). We found that the narrow component has a corrected width
of σ ∼ 10 km s−1 . This width, which may arises from the contribution of the stellar
feedback, supernova events and gravity, is lower than the observed value for the 30 Dor
nebula (Torres-Flores et al. 2013), suggesting that the evolutionary stage of the nebula
may play an important role in the width of the integrated Hα proﬁle.
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Barbá, R. H., Rubio, M., Roth, M. R., & Garcı́a, J. 2003, AJ, 125,1940
Chu, Y-H. & Kennicutt, R. C., Jr. 1994, ApJ, 425, 720
Melnick, J., Tenorio-Tagle, G., & Terlevich, R. 1999, MNRAS, 302, 677
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