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GAS AND STELLAR SPECTRA OF SOME NORMAL AND SEYFERT
GALAXIES

Léo Girardit, and Miriani Pastoriza!

Departamento de Astronomia, IF-UFRGS, Porto Alegre, Brasil

Abstract
Longslit spectrophotometry of 5 galaxies is presented. The set consists of 3 normal spiral
galaxies (NGC 1359, NGC 6221, IC4837), a Starburst peculiar galaxy (NGC7679) and a
Seyfert galaxy (NGC 6814). A synthesis of the stellar population is made, based in a library
of integrated star cluster spectra. The emission gas spectra obtained are analysed in order
to caracterize the ionizing sources and to determine chemical abundances.

Observations

The observations were made with the 2-DF at the CTIO 1m telescope in 1986. The spectra were
reduced with the IRAF package according standard procedures, calibrated using the standard
stars of the Stone and Baldwin (1983) list, corrected by galactic absorption according the Ap
values indicated by Burstein and Heiles (1984), and then corrected by redshift.

The final spectra were extracted from the regions indicated in the fist column of Table
1. For the synthesis described below, the spectra were degradated from a resolution of 5A to a
final resolution of roughly 11A.

Stellar Populations

The method we have used in order to synthesize the underlying stellar spectra is described
by Bica (1988 and references therein) and consists of combining spectra of star clusters of the
galactic disk and LMC, with a wide range of ages; also included were a very young population
represented by the continuum of an excited LMC HII region, and an old population represented
by a globular cluster of nearly solar abundance.

First we have compared our spectra with the spectral groups defined by Bica (1988) for
the the spiral galaxies. We have got a good fit only for the nucleus of NGC 6814 with the 52
template. S2 corresponds to a stellar population dominated by an old cluster-like population, and
a small contribution of younger populations (nearly 1 Gyr old). The average stellar population
contained in a box located at 1.4 kpc from the nucleus is dominated by a disk population of age
1 Gyr (template I1).

For the other galaxies we have made new templates trying to adjust both the continu-
ous and the metalic lines. The results are given in Table 1, and ilustrated for NGC 1359 in Fig. 1.
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N7679 nuc
N1359 nuc
1359 31"E {3.6 kpc)

IC4837 nuc

N6221 nuc

N6221 11" (1.2 kpc}
N6814 nuc

N6814 15”E (1.44 kpc)

Comments:
HII - continuum of a highly excited HII region.
Y3, Y4, I1, 12 - galactic and LMC ciusters with ages 130 Myr, 500 Myr, 1 Gyr, 2-5 Gyr.
G1 - giobular cluster with nearly solar abundance.

Table 1
Synthesis Elements

HI Y3 Y4 I
92 92 05 -
£.95 - 0.1 9.7
2.3 - 02 0.5
0.95 015 -
482 - - 0.2

Girardi and Pastoriza

Gt 82
0.1 -
0.13

04 -
078

- 1.0

NGC1359 38"W nuc

L
4808

NGC135S R-HII of f nuc E

"
5400

6008 6602

NGC1359 nuc
2.8 i 8.4
1.6 6.5
1.2 46t
8.8 2.7
n
8.4 8.8 |
(1
L
Ry X
0.8 - 1.1 )
N . N " s
4209 4800 5400 6608 6609 4200
NGC1359 nuc
7.8 11.7
5.5t 9.3t
4.1 6.8
2.6 44t
1.2 ’ 2.0
-0.2 . . J ) -8.4
4200 4800 5400 6000 6608 4200

1!

4808

5408

6608 6600

Figure 1: a) Above, the observed spectrum of the nucleus of NGC1359, compared to the adjusted

template. The observed spectra is shifted by a constant. On the same scale are plotted the components

of the template. Below, the pure emission spectrum obtained by subtracting the template from the

chserved spectrum. b) The pure emission spectra of the two off-nucleus HII regions of NGC 1359.

Tha wielaar snent=us ic deminted (0% of £ax 2t 58704 by nepulations younger that 3 Cvr

NGC 7679 {Arp216) iz a Starburz* galaxy, classified as SBO peculiar by de Vaucoulers !
al. {1276). We huve extract=d “pectra st the nucleis and a$ 2.6 kpc in North direction (Fig. 2).
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and there is a small contribution of an old component. The younger component is still important
at 2.6 kpc of the nucleus, but the old population becomes also important. This indicates that
the more recent starburst is located at the very nucleus of the galaxy.
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Figure 2: The obtained log(O/H) and log(N/O). For comparison, are plotted the solar and Magellanic
Clouds values. The estimated error bar is also indicated.

NGC 1359 is a SBcd galaxy. The longslit spectrum was obtained along the bar. We have
extracted spectra at the nucleus, in a HII region at 3.6 kpc East and at 4.6 kpc West from
nucleus. Basically the intermediate age stellar population dominates the nucleus and the off-
nucleus regions. The contribution of an HII region continuum is important in the East region
and the old population is detected only at the nucleus.

The nucleus of IC4837 is dominated by a population older than 1 Gyr, with a small
contribution of an HII region. The nucleus of NGC 6221 is too dominated by an old substract
like globular cluster (80% flux at 5870A), and the disk population (at r > 1.2 kpc) is 1 Gyr old.

The Emission Spectra

The emission spectra were obtained by subtracting the template obtained from the galactic
spectra, removing the absorption of the hydrogen lines. We have measured the fluxes of the
emission lines by simple integration, and corrected by internal absorption using the Balmer
decrement.

Primarily the ionizing sources were caracterized by the diagnostic diagrams of Veilleux

and Osterbrock (1987). According to the diagram log([OIII]A5007/Ha) vs log([NII]A6583/Ha),
NGC 6221 has a weak AGN and the remaining galaxies have HII region- like nuclei. The general
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result is confirmed for most of the galaxies, except NGC 6221, by the diagram log([OIII]A5007 /HS)
vs log([SI1]/Ha).

For the Starburst nuclei the electronic temperatures 7oy were estimated by two inde-
pendent methods (Alloin et al. 1979, and Pagel et al. 1979), and the parameter x = N./v/T,
rom the [31f] lines. Then the O/H and N/H ratios were caiculated using the McCall’s relations
and atomical parameters (McCall 1984). The vajues are plotted in Fig. 2. We have found that
the nuciear regions of NGC 7679 and NGC 1359 have low O/H respeci to the Sun, and similar
N/O ratio. The two HII regions of NGC 1359 has also the same O/H abundence bus lewer N/G,
which indicates a strong nitrogen abundance gradient in this galaxy.
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