Longslit spectroscopy of the starburst
LT galaxy HRG 02041
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| - INTRODUCTION Il —OBSERVATION AND DATA REDUCTION

Galaxies with unusually high levels of star formation are referréde optical spectrum was obtained using the Boller and Chivens v
to as starburst galaxies. They were first identified by their strapectrograph attached on the 1.6-m OPD Telescope on 200628une . - p
optical emission lines. The term “starburst” was originally coined ijth a 1200-s integration. The configuration was a 3.0-arcdde-w ° ®
Weedman et at. (1981, ApJ, 248, 105) to indicate qualitativelyath&ingslit centred on the optical peak and oriented at position andle 68 f ot L4 - <
galaxy is undergoing a period of intense star formation. It still lackewn schematically in Fig. 1. The detector used was CCD WI-105 .- ® ° @
a precise definition and provides a blanket covering for alioresy with 2048x2048 pixels, and a 600 lines rhigrating, blazed at 5850A, . ‘
that have an above normal star formation rate. In particular, itich provides a dispersion of 88.75 Antm ey -
interacting galaxies it includes star formation enhanced by
process ranging from a mild pertubation to a collision.

&Re scale of the frames on the spatial direction was 0.56 arcsec pixel . i Y

although the PSF of the standard star showed that the seeing was abous 3 \‘ .

In this work we present the first optical longslit spectroscopy fer > 2¢Se¢: The spectral resolution was matched to the 1.2 Atpixel R et ° @ o
P p 9 P py elding an effective resolution of about 3.74 A (FWHM) and - e

galaxy HRG 02401, an SB...(according to the NASA/IP. . R ; ) A . . .
Extragalactic Database) type peculiar galaxy seen face-on witrﬁ?ave"ng the 4623-7077 A. The Table 1 gives some informatibnsta Fig.1 Contour plot of HRG 02401 galaxy in the optical from

asymmetrical elliptical structure. The aim of the current study is toenl—iRG 02401 galaxy. DSS, s.howing the orientation of the 3 arcsec wide longslit. Near
describe the main physical properties of this object. The spectra names: AM 1740-790, ESO 024-1G 009.

obtained with the 1.6m telescope of the Observatério do Pico dos

Dias (OPD)-MCT/LNA-Brazil, shows a variety of interesting Table 1a. Observational caracteristics (OPD/LNA) Table 1b. Basic parameters (NASA/IPAC Extragalactic Database)
features and we have used diagnostic diagrams to classify this objeCt Gepina T exp.Tme | PA Seeing | Airmass | SN | Window Galaxy a 5 v D,d | Mag (Fite)| Type
as a Starburst galaxy, at a redshift of 5206:248.01, corresponding ©) © (arcsec) centre (nearnames) | (hms) | ("7 (kms?) | (arcmin)
to a distance of 71.32 Mpc (473 km s*Mpc2). 2006, June 28 | 1200 68 15 1.358 16 Nucleus HRG 02401 |174916.29 -7902 03| 538429 | 1.0,05| 148() | SB..
Il —SPATIAL MAPPING IV —SPECTRAL ANALYSIS Ta_ble 2. Emission-lines intensities. Reddening-corrected fluxes in
units of 1026 erg cn2 s A1,
In order to make the most use of the spatial information thatrfjg gajaxy includes some of the most important emission lines fpr _ion AL (EWA) | Ap 5 EWA) | Ap 35 EWA) | Ap.37 (EWA)
longslit affords, the central 50.4" was divided into a series 02"1.%, i arion diagnostics: Bl [O111]A5007, [OIN6300, Hu, [NI]A6583, | HpA4age1 - - 98.3+7.52 (16.99) | 166.0+11.00 (17.72)
(390.9-pc) apertures. For each of resulting spectra, mememts [5)j1\\6716,6731. The strengths of the detectable emission lines affiS!l 2499 - - 336:2.15(589) | 91.747.80(11.29)
were made of the total integrated flux of the spectrum, the slope. ot . f ; ; ; 10 111] A5007 - - 122.0+10.01 (21.66) | 294.0+21.56 (36.32)
A | Integ| C pe p a%fpropnatg dereddening, as well as their equivalent widths, a&tg 500 - T | semiesie | omzmary
the continuum, the i line flux and equivalent width (EV,), and ted in Table 2
) . N presented in Table 2. [N Il) A6548 | 2.80+097 (2.07) | 1.76:0.74 (2.40) | 162:333(8.70) | 19.7+3.00(7.82)
where possible the Biline flux (see Fig. 2). Ha \6563 | 26.4¢4.07 (26.17)| 21.3+3.82 (24.9) | 286.0+18.05 (153.7) | 499.0+27.85 (200.1)
This object is a Starburst with narrow emission lines A66883/Hx = [N 1] A6583 | 8.72+248(8.70) | 5.32:1.98(6.24) | 46.0+363(2485) | 69.1:5.65(28.03)
' ' " " T T T T 0.22. The ratio of the sulfur lines in the doublet can be used ag §!116716| 498£265(4%) | 451£271(536) | 515:518(3141) | 755+5.92(3589)
S L 2a: ol 2b density diagnostic. We find that [S I\6716A6731) = 1.61.4 [S 11 \6731 | 4.07+2.98 (4.04) | 3.08+2.27 (3.66) | 37.5¢4.87 (2451) | 62.1+5.18 (30.05)
-LH | ‘ typical densities 106500 cm®. Table 3. Emission-lines ratios
HHHI;IW The nuclear spectrum and others ones for different regions gre Ha/HB | [OWI/HB | INW/Ha | [ON/Ha | [SI/Ha
presented in Fig. 3 on the same scale to allow direct comparis: n;‘:::::; = = gf: e g':
LLK Figure 4 gives the heliocentric velocities and an asymmetric featUre e ss | 201 o | 124 0.16 002 01
e BN | can be observed in the rotaion curve. Aperture 37 | 2.94 (8.39) IR:; 0.14 0oL e

V —DISCUSSION AND CONCLUSION

The Ha flux and equivalent width, in Figs. 2(b) and (e)
respectively, show that this is not the complete picture. In both
diagrams the optical brightness has been overplotted with a dashec
line for comparison. Both peaks are very close but not in the same
position. This feature can suggest that the nucleus host a cldster o
hot young OB stars which are producing a large ionizing flux. In
such a situation we might expect EWto change more slowly,

% I % b Er—— “%—= which is the case, as further from the nucleus the continuum
i i i i . becomes more dominated by older redder stars. However, to the

TR Fig. 2. Mapped region of thesf '« - Fig. 3. Spectra of the Starbursfortheast (positive offset) thedHflux decreases in soft way, while

2e | ongslit showing the variation along -~ left (not correted) and righthe optical brightness decreases abruptly. In the case qf,EwWé
the slit. The individual frames | - | (correted for extinction — onlycan see a small cuoff (+10 arcsec) suggest that the stellar
1 (described in the text in more detail)+ s | Galactic reddening for thegyopulation changes from hot OB stars to cooler non-ionizing ones,
. . | are (a) total optical brightness, (B)”’w A | apertures 1and5). but this cannot be correct because the continuum colour shows tha
b observed ki flux, (c) ratio Hi/HB, ’ Fig. 4. Heliocentric velocitieshe stars are still blue.

- hn 7 (d) continuum colour, and (e) dH =t s * 1 1.12 arcsec = 390.9 pc ) o .
i, . . &“"x_ . | equivalent width. o s & ] To understand it further, we need to know how the extinction varies
B S 0 across the nucleus. Since this can be calculated from the Balmer
Fig. 2(a) shows the total brightness, computed as simply the hatadiétected in each aperture, and Fig. decrement, we have shown the ratia/Hp in Fig. 2(c), although it
2(d) shows the continuum colour, i.e., the ratio of the contindumdensity at H to that at H8, with the could be measured for some apertures in whigh whs strong
dotted line representing a flat continnum. The Fig. 2(a) showslylézat along the slit there is a enough to detect. ThedHflux has been overplotted (dotted line) to
bimodality observed in the region withiti20 arcsec (about 7kpc across, central and southwest peak), show that it is strongest were the extinction is lowest %8 mag),

brighter and bluer, indicative of a starburst nucleus. and that the cuioff occurs where the extinction increasess3nag.



