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Abstract. We present a preliminary reconstruction of the star formation history of the Sagittarius dwarf irregular galaxy (SagDIG), a dIrr galaxy at the border of the Local Group. SagDIG
is a lively star-forming dwarf galaxy with very low metallicity and an abundant gas reservoir,
for which deep HST ACS observations have been obtained (Momany et al. 2005). We have built
synthetic color-magnitude diagrams in the intrinsic ACS bands F606W and F814W and compared them with our HST/ACS observations to derive the global star formation history of the
galaxy. We ﬁnd a broad episode of star formation between 3 and 8 Gyr ago, with a low-intensity
tail of star formation at older ages, and a SF enhancement in the last Gyr. An upper limit to the
old populations is set by modeling the old HB. Our modeling of the color-magnitude diagram
also provides some constraints on the chemical enrichment history of SagDIG.
Keywords. galaxies: dwarf, Local Group, galaxies: stellar content, galaxies: evolution

The Sagittarius dwarf irregular galaxy (SagDIG) is a nearby dwarf galaxy characterized
by on-going star formation in an extremely metal-poor environment, which makes it an
ideal target to test locally the young galaxy hypothesis. Momany et al. (2005) have
recently presented a study of the stellar populations in SagDIG based on deep colormagnitude diagrams (CMD) obtained from HST/ACS observations. Although the young
stars are the most noticeable feature, Momany’s et al. study showed that SagDIG began
forming stars a long time ago, possibly more than 10 Gyr ago.
We present here a quantitative reconstruction of the star formation history (SFH)
of the galaxy based on the deep ACS data, using synthetic CMD techniques (see, e.g.,
Rizzi et al. 2003, and refs. therein). Figure 1 (lef t) presents the observed CMD with
superposed a number of regions used to count stars in diﬀerent evolutionary phases.
In order to reconstruct the star-formation history of SagDIG, we generated a set of
stellar populations in ﬁxed age intervals, the duration of the episodes being a function
of age. A ﬁne grid with 200 Myr steps was used to map the SFH of the younger stars
339
Downloaded from https://www.cambridge.org/core. IP address: 35.173.234.169, on 22 Jun 2021 at 19:17:09, subject to the Cambridge Core terms of use, available at
https://www.cambridge.org/core/terms. https://doi.org/10.1017/S1743921307008356

340

E. V. Held et al.

9
1
10
2
11
3
12
4

13
23

14

5

15
6

16
17

7

21 20
8

18
19
22

Figure 1. Left: The ACS color-magnitude diagram of SagDIG from Momany et al. (2005), with
superimposed the CMD regions used to counts stars in diﬀerents evolutionary phases. Right:
The star formation history of SagDIG from 14 Gyr ago to the present. Error bars represents 3σ
conﬁdence intervals derived from a set of Monte Carlo realizations.

(in the last Gyr). Then we included stars in age bins of 1 Gyr at intermediate ages,
between 1 and 10 Gyr ago. A coarser age resolution (2 Gyr) was used for older ages up
to 14 Gyr ago. The age-metallicity relation was assumed as simple as allowed by the
observational constraints. Momany et al. (2005) ﬁnd a metallicity [Fe/H] ∼ −2.2 for the
red giant branch stars (uncorrected for age eﬀects), while the appearance of the blue
loops of helium-burning stars is consistent with [Fe/H] ∼ −1.7. We therefore adopted a
logarithmic increase in metallicity between Z=0.0001 and 0.0004, assuming that even the
oldest stars had been promptly enriched to Z=0.0001. Finally, the observational errors
and incompleteness in the diﬀerent bands were included to obtain realistic simulations.
Figure 1 (right) shows a plot of our preliminary best-ﬁt SFH for SagDIG. Our results
indicate a main star formation epoch between 2–9 Gyr ago, with a broad maximum about
6 Gyr, and a notable star formation enhancement in the last Gyr. Our best-ﬁt synthetic
CMD of SagDIG was compared with the observations. The overall agreement is good,
even if not perfect. In particular, the distribution of young stars (main sequence and
blue loops) is correctly reproduced with our choice of the metal enrichment history. Also,
the number of old helium-burning stars is consistently reproduced apart from a slight
disagreement in the red clump luminosity.
In summary, the dwarf irregular galaxy SagDIG shows a predominant star formation
at intermediate ages, adding support to the evidence of suppression of star formation
at early epochs in dIrr galaxies and a major star-formation episode about 5 Gyr ago.
Thus, the SFH of SagDIG appears to be similar to that of the dwarf irregular IC 1613,
discussed by Skillman et al. (2003). It is interesting to note that, in view of its extreme
isolation and low metallicity, SagDIG can provide a paradigm for the evolution of dIrr
galaxies in the absence of major interactions.
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