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1. INTRODUCTION 
 

The main purpose of this work is to provide an observational study of the 

disturbed ring galaxy AM2134-471. The study is based on BVR 

photometry with the 1.6-m telescope at OPD/LNA, and long-slit 

spectroscopy with Gemini South’s GMOS spectrograph, with two-gratings 

centered at 501.1 nm and 676.5 nm. Image enhancement techniques have 

been applied to the direct images, and the main lines in the spectra were 

used to determine the radial velocity. The images shows that the external 

NE section is populated with well-defined H II regions and being bluer 

than the SW region with less evidences of H II regions. The (B−R)x(B−V) 

diagram shows that the main nucleus is redder than the second one, and the 

internal “ring-like” structure is redder than the external one. We estimated 

for the main object a redshift of z = 0.0311, corresponding to an 

heliocentric velocity of 9,334 km s−1. Both nuclei show characteristics of 

early-type galaxy, but the main one show modest emission evidences of the 

[N II]l6583 line. The second nucleus has a redshift of z = 0.0310, 

corresponding to an heliocentric velocity of 9,300 km s−1. 

2. OBSERVATIONS  
 

This galaxy does not have nearby neighbors with comparable luminosity. 

There is, nonetheless and close to it, the galaxy APMUKS(BJ) 

B213405.63-471625.4 on the SW and the spherical galaxy 2MASX 

J21373607-4702392 on the SE. Therefore, the most probable reason for 

the formation of the asymmetric morphological features and star 

formation regions on the ring may be the tidal disruption of a near low-

mass companion. The nearest main field-objects are listed in Table 1. 

 

2.1 Photometry 
 

Photometric data was obtained with the 1.6-m telescope at the 

Observatório do Pico dos Dias (OPD)−Laboratório Nacional de 

Astrofísica, Brazil, using a direct CCD camera with BVR Kron-Cousins 

filters (Bessel 1990) and a 384x578 pix2 chip with a scale of 

0.28400/pixel−1 (0.128 kpc pix−1 and 0.451 kpc arcsec−1); three frames in 

each filter with individual exposure times of 600 s were taken under 1: 

005 FWHM seeing, with a mean airmass of 1.11. Standard stars at a 

similar airmass from (Landolt 1992) were used for extinction and 

calibration purposes throughout the night. 
 

2.2 Spectroscopy 
 

The spectroscopic observations were performed with the 8.1-m Gemini 

South Telescope (Chile), program ID: GS-2006A-DD11. We used the 

GMOS spectrograph in long-slit mode (Hook et al. 2004). Two gratings 

were used with a long-slit 1.5 arcsec wide by 375 00 long: B600+G5323 

(600 lines/mm) and R400+G5325 (400 lines/mm), centered at 501.1 nm 

and 676.5 nm, respectively. The data were binned by 4 in the spatial 

dimension and by 2 in the spectral dimension producing a spectral 

resolution of ∼5.1 Å (FWHM) sampled at 0.68 Åpix−1. The seeing 

throughout the observations was 1.5” and the binned pixel scale was 

0.145” pix−1. The wavelength range was ∼3500-7000Å. The photometric 

standard star LTT4816 was observed using the same experimental set up. 

As seen from Figures 3-4 and Tables 3-4, AM2134-471 is an early-type galaxy with star-

forming regions on the rings, in which case must have been triggered by the expansion of a 

density shockwave throughout the disk of the galaxy. This structure resembles the asymmetric 

distribution of the galaxy seen in the simulations of slightly off-center collisions of Appleton & 

Struck-Marcell (1987). The derived heliocentric velocity from the main nucleus is 

9,334±20kms−1 (z=0.031), and a distance of 124Mpc, which are both in agreement with NED’s 

released values (see Table 5). The spectra of the second nucleus (Fig. 5) also shows early-type 

characteristics. The second nucleus’ derived velocity is ∼9,300±20 kms−1 (z=0.031). Although 

the position angles of the long-slit spectroscopic observations do not sample the largest 

possible number of extranuclear HII regions, two of them have been. They resemble those of 

HII regions and do not show any contribution of a nuclear central galactic activity (no lines of 

high excitation, such as [Ne v] l3426 or [He II]  l4686). 
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Fig. 3. Optical spectra of the main 

nucleus with different gratings. The 

main absorption features on the PA= 

253o−B600 (top) and PA=253o−R400 

(bottom) are identified. The [N II] 

l6583 emission line was identified in 

this last spectrum. 

Fig. 4. Optical spectra of the 

apparently second nucleus. The main 

absorption features on the PA = 

253o−B600 (top) and PA=253o−R400 

(bottom) are identified. No [N II] 

l6583 emission line is present in any 

of them. 

Fig. 5. Optical spectra of two H II 

regions on the rings. The main 

absorption and emission features on 

the PA = 113o−R400 (top), PA = 

253o−B600 (middle), and PA = 

253o−R400 (bottom) are identified. 

Notes: PA (Position Angle), EW (Equivalent Width). 

Reddening-corrected flux in units of 10−16 ergs cm−2 s−1 Å−1.  

4. CONCLUSIONS 

Table 5. This work’s estimates and general properties. 

Fig. 1a (left). The R-band image, where the double nuclei can be seen. The PA slit positions 

are displayed in the first panel. The dashed circles show the position of the two HII regions 

encompassed by both slits reported in this work. Fig. 1b (right). The 2'.2x 1'.8 V-band 

image: the bulge and the central region; a ring-like structure surrounding the bulge; and a 

partial outer ring spreading to the N direction, that may be the locus of intense star 

formation within an underlying gaseous disk.. 

Table 1. Main objects near AM 2134-471. 

Table 2 displays the colors B-R, B-V and V-R as 

measured clockwise on the internal ring, at the 

candidate HII regions, and along the filament. The 

average errors in each color are 0.15, 0.18 and 0.11, 

respectively. The measurements were performed on 

both “nuclei”, using the centering IRAF algorithm; 

along four sections of the internal ring (structure close 

to the bulge), two of them on the NE direction and two 

on the SW direction; along seven knots (HII region’s) 

– see bottom panel of Fig. 1. 

Fig. 2. The HII regions of the external ring are bluer probably due 

to recent star formation; both nuclei are redder, indicating the 

presence of an old star population. 

AM2134-471 is particularly interesting because there is morphological and kinamatical 

suggestion of the existence of two nuclear components (a double nuclei-like object), a feature 

of probable origin in a past merging with a companion galaxy (see Fig. 1). The structures that 

also reinforce the merging idea are: (1) a very faint NW filament with a symmetrical extended 

counterpart, also notorious on the SE; (2) the extended rim-like structure displayed in the top 

panel of Fig. 1; (3) two visible wavelike ring structures extending to the N direction, where the 

starforming regions are placed, that may represent the locus of intense star formation within an 

underlying gaseous disk, which suggest the passage of a strong shock wave in this direction 

throughout the disk, probably triggered by a collision with another object; (4) a ring-like 

structure surrounding the bulge; and (5) the double nucleus with a velocity difference of only 

ΔV= 34 km s−1. 

Table 4. Emission-line ratios. 

a Near names (AM 2134-471, ESO 287 - G40, 2MASX J21372818-4702090.) 

3. ANALYSIS AND RESULTS 

Figure 2 displays the B-R versus B-V color diagram. 

The figure suggests that the NE section of the external 

ring is populated with well-defined H II regions, 

maybe active star-forming clumps, being bluer and 

clumpier than the SW region, which is redder and 

smoother, without clear evidences of compact HII 

regions. Both external rings are evidences of dramatic 

double triggering of starbursts due to density wave 

shocks throughout the galactic disk. The internal ring 

is redder than the external ones, and the main nucleus 

is redder than the secondary nucleus-like object. The 

smooth filament to the SE (“the jet”) shows evidences 

of young and old population mixtures. 

Broad-Band photometry GMOS Spectroscopy 

Table 2. Colors indices along different sections of AM2134-471. 

Table 3. The calibrated emission-line fluxes 


