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Abstract. This work presents a brief summary of the analysis we are
performing on the physical and chemical properties of the ionizing gas
in star-forming regions belonging to two Blue Compact Dwarf galaxies
(BCDs), using high resolution echelle spectra. Our aim is to perform a de-
tailed study of the Chemodynamics on BCDs. To do that, we use our own
Python code using the LMFIT (Non-Linear Least-Squares Minimization
and Curve-Fitting for Python) package. We deconvolve the emission-line
profiles fitting several gaussians to the different kinematical components
to be able to estimate the properties and the nature of the ionized gas.
Our next step is to use the kinematical information to perform the chemi-
cal abundance analysis and to infer the physical properties of the gas (the
chemodynamical study) by using the methodology published in Higele
et al. (2008, 2012).

1. Introduction

Giant Extragalactic Hit Regions (GH11Rs) are extended objects, very luminous
and located in the discs of spirals and in irregular galaxies. They are formed due
to the presence of young and massive stars whose strong ultraviolet flux ionizes
their surrounding gas. The observed emission line spectra of Hil galaxies and
Blue Compact Dwarf galaxies (BCDs) are similar to those shown by Giant Hir
Regions (Sargent & Searle, 1970; French, 1980), therefore, we are able to use sim-
ilar analysis techniques to study the physical properties (electron densities and
temperatures) and chemical abundances of the emitting gas of the star-forming
regions (see e.g. Hégele et al., 2006) belonging to these low metallicity galaxies
(Terlevich et al., 1991). BCDs present strong star formation easily identified
through their intense Hor emission and narrow emission lines, low metallicity en-
vironments and complex star formation history. Due to these characteristics they
are interesting objects to study metallicity effects in galaxies (Kunth & Ostlin,
2000).
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Figure 1. Composite images of Mrk600 (left panel) and IIZw 33
(right panel). Green and blue are Ha and R band, respectively, im-
ages acquired with the 1.8 telescope at Monte Palomar (images taken
from NED). The echelle slits are overimposed.

Many BCDs that used to be considered compact objects, currently show a com-
plex spatial structure thanks to the improvement and enlargement of telescopes
and instruments (H&gele et al., 2011). For example, Haro 15, currently classified
as a spiral galaxy, were included in BCDs catalogues (see discussion in Firpo
et al., 2011; Higele et al., 2012).

2. Observations

Our data were acquired in 2005 and 2006, using the high resolution echelle spec-
trograph mounted at the Clay Magellan Telescope (6.5m) at Las Campanas
Observatory (LCO), Chile. The spectrograph uses a dichroic to separate the
light in 2 different spectral ranges. The 1x4 arcsec” slit was used with a blue and
red spectral resolutions of R 28000 and R 22000, respectively. The blue and red
spectral ranges were 3300-5100 A and 4850-9300 A, respectively. We used IRAF!
routines in the usual manner to reduce the data. GD108 was used as standard
star. We observed 5 star-forming knots: 2 belonging to Mrk 600 and 3 to [IZw 33.
Each studied star-forming region was also divided in sub-components accordingly
to the spatial components identified in its spatial profile (see the procedure de-
scription in §3). In total we have observations of 11 regions: 4 in Mrk600 (2
components for each knot, A and B; see left panel of Fig. 1) and 7 for 1IZw 33 (3
sub-components for Knot A, and 2 for knots B and C; see right panel of Figs. 1).

3. Results

Spatial components

Analyzing the spatial profile around the HfS emission line in the 2D echelle spec-
tra we identified more than one different spatial components for each studied

IRAF: the Image Reduction and Analysis Facility is distributed by the National Optical As-
tronomy Observatories, which is operated by the Association of Universities for Research in
Astronomy, Inc. (AURA) under cooperative agreement with the National Science Foundation
(NSF).
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Figure 2. Left: 2D echelle spectrum corresponding to Mrk G013,
showing ditferent emission lines and orders, Middle: zoom of the 21D
echolle spectrum aronnd the HF emission line. Right: spatial profile
ab the position of e T emisslon Thoe, D0 ean be Seen fwo spiatial
components and the performed spatial-Gaussian fitting.

star-forming region (see an example of the 21 echelle spectra together with the
H spatial profile and the portormed hiting i Fig 2). We performed an extrac-
tion for each of the identified spatinl components. We are able to perform the
chemodynamical study for cach of these spatin] components.

Kinematical components

Following the moethodology proposed, developped and used in Higele et al. (2007,
2000, 2010, 2012, 2013); Firpe et al. (2010, 2011) we deconvolve the emission
litee profiles in different Kipooatical compooents. We pecformed the apalysis of
the strong cission lines detected in our regions using our own Python code
Dased an the gse of the LMFTT [ Non-Lincar Least-Squares Minimization amd
Cirve-Fitting for Python) package. We proposed a madel composed by a linear
fanetion and “o" Ganssinns or normal distributions, to fit the lowend coutinimmi
and the emission-line profile, respectively. We started our analysis modeling the
strongest emission-lines: Hooand [Omi]ASO0TA. Then, we used these kineniali-
eal results: line positions (velocities) and widths, as the initial approximations
for the ather mission=lines with similae iomization state.  For |ﬂi|. [omf, [5n]
and |Ni| enission-lines we used the solutiwon found for the Ho recombination
line. While for Hel, [sm], [Nemtf, |Arm] and [Ariv], we used the solution fonnd
for the [OmAS00TA emission-line, 1t must be noted that for the very weak
femperature sensitive auroral emission-lines: [On] A4363A. [O1] AAT319,7330A,
[N ASTAGA, [Sin] AG312A, and [Sti] A0GSA, we nsed the kinematical solution
obtained lor the strong emission-hine of the same atomic ion since the kinematical
sobution must be the same (or very similar) and therefore we only variod their
amplitudes (see a complete discussion about this point in Hiigele et al. (2012),
In Fig. § some examples of the results of the lrtings to the emission-line profiles
of Knot A of 11w 33 are shown.
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Figure 3. Some results of the fttings pertormed to the cmission-line
profiles of knot A of w34

4. Coneclusions

Wi observed 11 star-Torming knots helonging to 2 BODs nsing high resolution
iclied e spectroscopy thal will allow ns o earry on o chemodynamical study of
their plysicsl conditions and chemical abundances. We used our own Python
code base on the LAMEFIT package to perform che ldnemalical decomposition of
the emission lines profiles. Our near future objectivies are o derive for each
Kineratical cotponent: (1) 1he reddening constant from the hvdeosen recomlyi-
tation lines in all the regions; (i) the electron density in the low exeitution zone
from the emission-line ratios of [SUJAGTITA AGTILA and [OnJAST27A A37T20A;
(i) the eleetron temperatures Te (|Ou]), Te ([Oim]), Te (|Sn)), Te ([Su]). and
Tee ([N11]) using the anroral emission lines present in the spectra of several of our
regions and applyving the direct method (see c.g, Hagele et al., 2008) or empiri-
cal relations amd photo-ionization models (see eg, Péree-Montero & Diaz, 2005;
Hapeleet al., 2006); (iv) onic abundances of Het, O, 024, 8+, 824, N+
Me2 . Ar2 it oand Ar3: (v) the total chemion]l sbundances of He, 0. 5, N, Ne
and Ar: (vi) the wmzation degree of the nebular gas from the o and #° parame-
Lers (Vilchez & Pagel, I988): and [(vii) the relationship betwesn the lomincsitios
and veloeity dispersion: L vs. a (see e.g. Bosch et al., 2002).

We alse have abservations of other 5 BCDs acqnired using the schelle speetro-
graph monnted at the o Ponl teleseape s LOOS Ree o which sill contione our
chomody namicnl stidy,
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