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Dwarf galaxies are the most numerous galaxies in the 
universe, and their evolution is a vital ingredient within 
models of galaxy formation and evolution. Environment most 
certainly plays a role in the evolution of dwarf galaxies, as gas-
rich dwarfs can be converted to gas-poor dwarfs.  The study of 
transition-type dwarf galaxies with properties common to 
both gas-rich (dwarf Irregulars) and gas-poor (dwarf 
Spheroidal) dwarfs can provide important clues about 
processes which transform one dwarf galaxy type to another.
Transition dwarf galaxies have optically a mixed-morphology 
with features reminiscent of both types (dIs and dSphs), they 
have neutral HI gas but at a much lower level than a normal dI 
(typically only 10% of their baryonic mass), and their star 
formation has halted or is severely depressed compared to 
normal dIs, with no or very low level of detectable Hα
emission.

1) Introduction:

2) Hα Imaging:

Five transition dwarfs are not detected in Hα, while two more (HIPASS_J1321-31 and ESO407-G18) are 
detected with very low levels of star formation. HIPASS_J1337-39 and NGC59 have more normal SFR 
and are classified as normal dIs. 
The star formation timescale τform is LB/SFR  and the gas depletion timescale τgas is M HI/SFR.

We observed nine dwarf galaxies from the nearby Sculptor 
and Centaurus A groups with GMOS-S (Table 1). They were 
all identified as having optical mixed-morphology typical of 
transition dwarfs, and were all detected in HI.
We observed each object 9 x 300 seconds  in each of the Hα
and off-band Hα-continuum filters (except NGC59, 5 x 300 
seconds).
Five objects were not detected and two more showed very 
low level of star formation, confirming their transition type. 
Two objects (HIPASS_J1337-39 and NGC59) have more normal 

Four transition dwarfs were observed for follow-up 
spectroscopy, with GMOS-S in the longslit mode (GS-
2008-Q44). By measuring the age, metallicities and 
kinematical gradients in these dwarfs we hope to get 
clues to what physical processes may have caused the 
transformation and lead to the halt of star formation.
The longslit was positioned along the major axis for 
each galaxy, using the B1200 grating, with total 
integration times of 1h for NGC5237, 2h for ESO272-G25, 
and 6h for ESO384-G16 and ESO269-G58.
The final spectra were analysed with the full-spectrum 
fitting package ULySS (Koleva et al 2009), which allows 
to fit single age and single metallicity population (SSP) 
models or composite models including nebular 
emission and several SSPs. The SSP spectra are 
generated using the Pegase.HR (LeBorgne et al 2004) 
and Elodie 3.1 stellar library (Prugniel et al 2007) using a 
Salpeter IMF.
Preliminary results (Figures 3 & 4)  show that all four 
transition dwarfs show gradients in age and metallicity, 
and show a young population (typically 50-80 Myr; Fe/H 
~0.1) in the center only.

Our GMOS Hα imaging survey 
confirmed the nature of 7 
transition dwarf galaxies in the 
nearby Sculptor and Centaurus A 
groups. 
Adding all the transition dwarfs 
found in the Local Group, 
Sculptor, CenA, M81 and Canes 
Venatici Groups that have good 
distance estimates (from TRGB) 
we see that the transition dwarfs 
fall at intermediate distance from 
the large galaxies between the 
dE/dSPhs and the normal dIs.
Spectroscopy of four transition 
dwarfs show that they all had one 
last episode of star formation in 
their center only.

Adding these newly found transition dwarfs to our larger sample from our previous Hα surveys in nearby groups (Skillman, 
Côté, Miller 2003; Côté et al 2009), we can look at the 3D distribution of these dwarfs with respect to the other galaxy types in 
their respective group of galaxies. Using the many nearby galaxies which have good distance estimates based on the Tip of the
Red Giant Branch method, Figure 2 shows the distance of each dwarf to its nearest large galaxy (Spiral or Elliptical). There is a 
clear morphology-density relation for these nearby groups, similar to what is seen in the Local Group:  dEs and dSphs tend to 
be at small distances from the more massive galaxies while dIs are on average at larger distances. Interestingly the transition 
dwarfs are at an average distance that is intermediate between that of dEs/dSphs and of dIs, and which is quite large: 0.62 ±
0.33 Mpc. This large distance poses some difficulty for the most popular scenarios proposed for transforming a dI into a 
dE/dSph (ram-pressure with tidal stripping, galaxy harassment) which need the dI to be much closer to the large galaxy to 
have any effect. 

5) Conclusions:

3) Morphology-Density relation 
in Nearby Groups:

Two objects (HIPASS_J1337-39 and NGC59) have more normal 
SFR similar to normal dIs (see Figure 1 and Table 2).

4) Spectroscopy of transition dwarfs:

Figure 1: Images of the four galaxies detected in Hα. The top row shows the unsubtracted Hα
images of the galaxies, and the bottom row shows the continuum-subtracted Hα images. 
The field-of-views are 56”x56”.

Distance to the Nearest Large Galaxy (Spiral or Elliptical) in Mpc

Figure 2: Morphology-Density relation for nearby groups. The transition dwarfs are found at 
an average distance which is intermediate between that of the dEs/dSphs and that of the dIs.

Figure 3: Example of a 3-components UlYSS fit to the 
central part of ESO269-G058. The top panel shows 
the data in black, the best fitting model in blue, and 
the regions ignored in red (eg: in the CCD gaps). The 
bottom panel shows the fit residual and the ±1σ
residual deviation.

Figure 4: Profiles from the SSP fits. The radial profiles are folded around the kinematical center, the red points for the positive radii and blue for the negative radii. The panels are, from the top, 
normalized flux, radial velocity in km/s, velocity dispersion in km/s, age in Gyr and Fe/H .
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