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ABSTRACT
We study the evolved stellar population of the Local Group galaxy IC10, with the aim of
characterizing the individual sources observed and to derive global information on the galaxy,
primarily the star-formation history and the dust production rate. To this aim, we use evo-
lutionary sequences of low- and intermediate-mass (M < 8 M�) stars, evolved through the
asymptotic giant branch phase, with the inclusion of the description of dust formation. We
also use models of higher mass stars. From the analysis of the distribution of stars in the
observational planes obtained with infrared bands, we find that the reddening and distance of
IC10 are E(B − V) = 1.85 mag and d = 0.77 Mpc, respectively. The evolved stellar population
is dominated by carbon stars that account for 40 per cent of the sources brighter than the tip
of the red giant branch. Most of these stars descend from ∼1.1–1.3 M� progenitors, formed
during the major epoch of star formation, which occurred ∼2.5 Gyr ago. The presence of a
significant number of bright stars indicates that IC10 has been the site of significant star forma-
tion in recent epochs and currently hosts a group of massive stars in the core helium-burning
phase. Dust production in this galaxy is largely dominated by carbon stars; the overall dust
production rate estimated is 7 × 10−6 M� yr−1.

Key words: stars: abundances – stars: AGB and post-AGB.

1 IN T RO D U C T I O N

Dwarf galaxies are the dominant component among the structures
populating the Local Group (LG). They are characterized by a
significant diversity in terms of structural properties, star-formation
history (SFH), and metal enrichment (see e.g. Weisz et al. 2014).
The understanding of the origin of these heterogeneities proves
crucial for a number of astrophysical contexts, ranging from pure
stellar evolution grounds to some fundamental aspects regarding
the formation and the evolution of galaxies.

Among the dwarf galaxies in the LG IC10 is one of the most
interesting systems, given its large total mass (log (M/M�) ∼ 8.5;
Vaduvescu, McCall & Richer 2007), which makes it one of the most
massive and luminous dwarfs. Furthermore, the large H α lumi-
nosity (e.g. Mateo 1998; Kennicutt et al. 2008; Tehrani, Crowther
& Archer 2017) and the very large density of Wolf-Rayet stars
(Massey, Armandroff & Conti 1992; Massey & Armandroff 1995;

� E-mail: fdellagli@iac.es

Massey & Holmes 2002), a factor ∼20 higher than in the Large
Magellanic Cloud (hereafter LMC), suggest that IC10 is currently
experiencing vigorous star formation.

Sanna et al. (2008a, 2009) used Hubble Space Telescope (HST)
data to derive the distance of IC10 (distance modulus μ =
24.60 ± 0.15 mag), based on the magnitude of the tip of the
red giant branch (hereafter TRGB); the authors also investigated
the age and metallicity distribution by comparing Hubble’s Ad-
vanced Camera for Surveys (ACS) and WFPC2 data with results
from evolutionary calculations of main sequence, red giant and
horizontal branch stars. A complementary approach to reconstruct
the history of the star formation in IC10 was followed by Ma-
grini & Goncalves (2009), based on its planetary nebulae (PNe)
and H II region populations. The first uniform derivation of 40 LG
dwarf galaxies SFHs was recently presented by Weisz et al. (2014),
based on analysis of colour–magnitude diagrams constructed from
archival HST/WFPC2 imaging. IC10 was part of this study, where
the main peak of the SFH is found around 1.5–4 Gyr, followed by a
significant star-formation rate (SFR) even in the most recent epoch
(∼400 Myr and 10 Myr).
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All these results clearly evidence the suitability of IC10 as ex-
cellent target to study the evolved population in dwarf galaxies. A
detailed analysis is now possible thanks to the significant improve-
ments in the modelling of the asymptotic giant branch (AGB) phase
of stars of low and intermediate mass. Indeed, the description of the
stellar structure has been completed in recent times with the mod-
elling of the dust formation in the circumstellar envelopes (Ventura
et al. 2012a,b, 2014; Nanni et al. 2013, 2014), a key ingredient to
interpret infrared (IR) data of cool stars.

The comparison between IR data and AGB models which con-
sider dust formation proved useful in several studies aimed at under-
standing the properties of dust-enshrouded objects in the Magellanic
Clouds (MCs) (e.g. Boyer et al. 2015c; Kraemer et al. 2017). Re-
cent studies used star + dust systems to characterize the entire AGB
population of the MCs, in terms of mass, age, and metallicity dis-
tribution (Dell’Agli et al. 2014, 2015a,b; Nanni et al. 2017). These
studies turned out to be extremely useful not only to interpret the
observed stellar population but also to infer important information
regarding the efficiency of some chemical phenomena driving the
evolution through the AGB phase, the modality with which dust
formation occurs and the absorption and scattering properties of the
most relevant dust species formed in the AGB winds (Ventura et al.
2015a, 2016; Nanni et al. 2016).

While the MCs have so far been proved to be the best laboratories
to study the AGB phase, owing to their low reddening and known
distances, the increasing availability of high-quality data in other
LG galaxies will soon allow a better understanding of the main
properties of AGB stars. An exhaustive analysis of the evolution
of this class of objects demands that further environments external
to the MCs are explored; this is even more important, given the
forthcoming launch of the James Webb Space Telescope (JWST),
which will make available data of thousands of AGB stars from
several galaxies in the LG. The opportunities offered by the JWST
mission for these studies are discussed in Jones et al. (2017).

Early attempts to use IR data to derive information on the evolved
population of environments beyond the MCs were done, e.g. for
M33 (Javadi et al. 2017), NGC 147, and NGC 185 (Hamedani
Golshan et al. 2017). In a study focused on the evolved stellar
population of IC 1613, Dell’Agli et al. (2016) interpreted the AGB
stars of this galaxy, providing a characterization of the sources
observed, in terms of mass, chemical composition, and formation
epoch of the progenitors.

In this work, we apply the same approach used in Dell’Agli
et al. (2016) to study the evolved population of IC10. This is pos-
sible thanks to the combined availability of near-infrared (NIR)
data published by Gerbrandt, McConnachie & Irwin (2015), and of
Spitzer mid-infrared data by the survey of Dust in Nearby Galaxies
with Spitzer (DUSTINGS; Boyer et al. 2015a,b). We carry out a
statistical analysis of the distribution of stars in the colour–colour
and colour–magnitude planes (obtained with various combinations
of NIR and mid-IR Spitzer filters) to refine the SFH, allowing the
best compatibility between models and observations. We show how
this methodology also allows the determination of the reddening
and the distance of the galaxy. To our knowledge, in the context
of the interpretation of evolved and dusty populations, this is the
first work that considers the possible contamination from RSG stars
in the regions of the observational planes populated by AGB stars.
This issue is particularly relevant in a starburst galaxy such as IC10.

The paper is organized as follows: Section 2 is devoted to present
the observational sample considered; the stellar evolution and dust
formation models are briefly described in Section 3; and the main
properties of the AGB stars used in this work are discussed in Sec-

tion 4. In Section 5, we describe the construction of the synthetic
population, the comparison of the observed, and the expected dis-
tribution of the evolved stars in different colour–colour and colour–
magnitude planes, in order to find the reddening and the distance
and to reconstruct the SFH of the galaxy. The characterization of
the evolved stellar population of IC10 is addressed in Section 6,
while the most obscured sources are described in Section 7. Sec-
tion 8 is dedicated to describe the dust produced by AGB stars in
IC10 and to estimate the overall dust production rate (DPR) of the
galaxy; the PNe population of IC10, specifically the objects for
which both the nitrogen and oxygen abundances have been deter-
mined, is interpreted in Section 9. Finally, the conclusions are given
in Section 10.

2 O BSERVATIONA L SAMPLES

To perform a quantitative analysis of the evolved stellar population
of IC10, we rely on the most complete samples of stars available
in the literature. We focus our attention on the NIR and mid-IR
wavelength range, where the emission for the majority of these
stars peaks.

Gerbrandt et al. (2015) provided J, H, and K data for a wide sam-
ple of stars in IC10 within an area of 0.75 deg2, using the Wide Field
Camera on the 3.8m United Kingdom Infrared Telescope, during
a single observing run. Moreover, the DUSTiNGS survey (Boyer
et al. 2015a) was specifically designed to identify dust-producing
AGB stars, made available mid-IR magnitudes for hundreds of stars
in dwarf galaxies in the LG. Among the others, IC10 has been ob-
served with the InfraRed Array Camera in the [3.6] and [4.6] filters
during two epochs to reduce the effects of variability.

The wide opportunities offered by the simultaneous analysis of
NIR and mid-IR data to study evolved stars and to distinguish dif-
ferent classes of objects were explored in a series of works (Boyer
et al. 2011; Woods et al. 2011; Donald et al. 2012). This approach
was also used by Dell’Agli et al. (2016) to understand the distribu-
tion and extension of the evolved stellar population of IC1613 in
various observational planes. In particular, in the colour–magnitude
(K − [4.5], [4.5]) plane, carbon- and oxygen-rich stars occupy well-
defined and distinct regions. An important outcome of the study by
Dell’Agli et al. (2016) is that the analysis of the distribution of
stars in this plane allows to infer useful constrains on the SFH of
the galaxy during the last Gyr and the characterization of the dust
produced by the individual sources.

In order to carry out a similar analysis in IC10, we first homoge-
nized the two astrometries by applying a corrective factor based on
the brightest stars of both catalogues; we then cross-correlated the
Gerbrandt et al. (2015) and Boyer et al. (2015a) samples, using a
matching radius of 1.2 arcsec, which is the largest spatial resolution
of Spitzer; when multiple matches occurred, only the closest match
with the brightest star was kept.

From the analysis described in Sections 5.2 and 5.3, we found
and adopt a distance of 0.77 Mpc and reddening E(B − V) = 1.14
mag, values in the range of the latest estimates from the literature
(e.g. Richer et al. 2001; Demers, Battinelli & Letarte 2004; Sanna
et al. 2008a,b).

The final sample is composed of 20399 sources. Fig. 1 shows
the distribution of the stars in this sample, indicated as grey points,
in the (K − [4.5], [4.5]) colour–magnitude plane, to which we will
refer hereafter as CMD. In order to clean the sample from the ma-
jority of the foreground objects, in the following analysis we will
consider stars with only (J − H)0 > 0.7 mag, which, according
to Gerbrandt et al. (2015), removes about 96 per cent of all the
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observed by Boyer et al. (2015b) are carbon stars, descending from
low-mass progenitors, of mass in the range of 1–2.5 M�.

The stars exhibiting the largest IR emission are of particular
interest in the present context, because IC10 harbours the largest
number of objects with [3.6]−[4.5] > 1, among all the galaxies
in the DUSTiNGS survey (Boyer et al. 2015b). For these sources,
which are surrounded by large amounts of dust, the colour provides
an indication of the mass of the progenitor, because as far as C-
stars are concerned, stars of higher mass reach higher degree of
obscuration in the late AGB phases, owing to a larger accumulation
of carbon in the surface regions (Ventura et al. 2016). This is partly
shown in the right-hand panel of Fig. 7, where we report the tracks
in the CMDSP of stars of mass 2, 2.5 M�, during the final part of
the AGB evolution; lower mass stars do not reach such red colours.

Based on these arguments, we conclude that the stars with the
largest degree of obscuration in the Boyer et al. (2015b) sample
are the progeny of 2–2.5 M� stars, formed between 500 Myr and
1 Gyr ago. They are evolving through the final AGB phases, after the
loss of a significant fraction of their envelope, such that their current
mass is in the range of 0.6–0.9 M�. The surface regions of these stars
are enriched in carbon, owing to the action of repeated TDU events:
the surface mass fractions and the C/O ratios are, respectively, X(C)
∼ 0.01–0.015 and C/O ∼ 3–5. Their large IR colours are determined
by the great amounts of dust formed, mainly under the form of solid
carbon grains of 0.15–0.25 µm size.

The variable sources by Boyer et al. (2015b) on the left side of
the diagonal line are massive AGB stars, currently experiencing
HBB. A more detailed characterization of the progenitors is not
straightforward in this case, because all the stars of initial mass
M ≥ 4 M� evolve to those regions of the CMDSP.

The M-type, dusty stars identified by Boyer et al. (2017), indi-
cated with magenta, open squares, are distributed across the CMDSP
(see right-hand panel of Figs 7 and 8), spanning a wide range of
colours (0.3 < [3.6]−[4.5] < 1) and magnitudes (12.5 < [4.5] <

17). The five sources with IR colours 0.3 < [3.6]−[4.5] < 0.6
populate a region of the plane distant from the zone covered by
the tracks of massive AGB stars. While their colours could be re-
produced by invoking a degree of obscuration of AGB stars much
larger than the model predictions, their magnitudes are too faint to
be considered as stars undergoing HBB. Based on their position
on the CMDSP, we may consider the possibility that these sources
descend from stars of mass in the range of 7–10 M�, currently evolv-
ing through the core He-burning phase. This possibility requires a
degree of obscuration unusually large for this class of objects of
the order of τ 10 ∼ 0.2. Further possibilities to explain these objects
are mixed-chemistry sources or binary systems with induced mass
loss.

The three stars on the left of the diagonal line in the CMDSP are
AGB stars evolving through the HBB phase. For the two faintest
objects (#112431 and #118138), this possibility is supported by
the DUSTiNGS classification as x-AGB variables. The luminosi-
ties of the two sources are compatible with any mass higher than
∼4 M�. #105975 is the brightest among this subsample: based on
the position on the CMDSP, we conclude that it is a massive AGB
star, descending from an M > 5 M� progenitor. Note that Boyer
et al. (2017) claimed a progenitor mass above ∼8 M� for this ob-
ject. The dissimilarity in this interpretation is due to the higher
luminosities achieved by the massive AGB models used in this
analysis, determined by the use of the full spectrum of turbulence
model for turbulent convection (Canuto & Mazzitelli 1991), which
favours stronger HBB conditions (hence higher luminosities) for
M ≥ 4 M� stars compared to the models based on the traditional

mixing length theory (Ventura & D’Antona 2005; Ventura et al.
2015a).

The interpretation of the two stars from Boyer et al. (2017)
with the largest IR colours shown in Fig. 8, namely #121876 and
#120247, is more cumbersome, given that their position rules out
the possibility that they are massive AGB stars. This conclusion is
pretty independent of the details of the dust-formation modelling:
our tests show that an artificial increase in the optical depth would
lead to small values of [4.5], at least one magnitude brighter than
observed. Their colours and magnitudes can be reproduced by RSG
models of mass around ∼8–10 M�, if an optical depth of τ 10 ∼ 1
is assumed. This very large degree of obscuration might be asso-
ciated to a strong mass loss occurring during the RSG evolution.
For the star #121876, this explanation is at odds with the variability
detected. We leave this problem open.

Regarding the five stars analysed by Lebouteiller et al. (2012),
for which the combined [3.6] and [4.5] data are available, we see in
Fig. 8 that they populate a large luminosity region in the CMDSP,
with their [3.6]−[4.5] colours spanning almost 1 mag. The bluer
three sources, i.e. #4, #6, and #14, populate the region of the CMDSP
where stars of mass around 20 M� evolve during the RSG phase.
This understanding is in agreement with the conclusions drawn by
Lebouteiller et al. (2012) regarding the nature of these objects. Con-
versely, the IR fluxes of the redder two stars, #8 and #12, are hardly
compatible with an RSG origin. Their colours and luminosities are
consistent with massive AGB stars undergoing HBB, with progen-
itor masses M ≥ 6 M�. This conclusion is also supported by the K
− [4.5] colours of these two objects, of the order of K − [4.5] ∼
1.5, much more consistent with a massive AGB than with an RSG
origin (see the track of the 7.5 M� model in Fig. 1).

8 D U S T PRO D U C T I O N IN IC 1 0

The analysis done in the previous sections outlined that IC10 har-
bours a numerous group of carbon stars, with various degrees of
obscuration. The increase in the IR emission in these objects is trig-
gered by the formation of solid carbon grains that grow bigger in
size. In this context, we may neglect the formation of SiC grains,
owing to the low metallicity involved, hence a low Si/C ratio (Sloan
et al. 2012; Ventura et al. 2014).

According to our interpretation, the majority of the stars popu-
lating region A in the CMD, shown in Fig. 5 as black points, are
surrounded by carbon dust grains, whose size reaches ∼0.15 µm
in the reddest objects, populating the region of the plane with K −
[4.5] ∼ 2.5. The optical depths of these stars range from τ 10 ∼ 0.2
to τ 10 ∼ 1. While most of the evolved stellar population of IC10
is shown in Fig. 5, the results presented in the previous section
and shown in Fig. 7 indicate the presence of a few stars with an
extremely large degree of obscuration, which populate the region
of CMDSP at 1.5 < [3.6]−[4.5] < 2.5. Some of these sources are
not present in the Gerbrandt et al. (2015) sample, owing to their
low fluxes in the K band. These stars, classified as extreme AGB
by Boyer et al. (2015b), are characterized by optical depths of the
order of τ 10 ∼ 4 and are surrounded by carbon grains of ∼0.25 µm
size.

The current dust mass loss rates for the AGB stars in the synthetic
population of IC10 are shown as a function of the IR colours in
Fig. 9. Note that only the stars with rates above 10−10 M� yr−1

are shown. Thus, the dust mass loss rates by low-mass stars during
the initial AGB phases, before becoming carbon stars, are excluded
from this figure.

MNRAS 479, 5035–5048 (2018)

D
ow

nloaded from
 https://academ

ic.oup.com
/m

nras/article/479/4/5035/5039678 by IN
AF R

om
a (O

sservatorio Astronom
ico di R

om
a) user on 08 O

ctober 2020



5046 F. Dell’Agli et al.

Figure 9. The dust mass loss rate of the stars in our synthetic population, as a function of the K − [4.5] (left-hand panel) and [3.6]−[4.5] (right-hand panel)
colours. Red points indicate carbonaceous dust, whereas blue squares indicate silicate and alumina dust production. The grey, shaded region in the right-hand
panel indicates the relation for SMC AGB stars, given in Srinivasan et al. (2016).

According to our interpretation, stars populating region A in
Fig. 5 eject dust into the interstellar medium with rates in the range
of 10−8 M�/yr−1 < Ṁd < 3 × 10−7 M� yr−1. As stated previously,
this dust is essentially under the form of solid carbon particles. The
stars with the reddest colours are characterized by higher rates, up
to Ṁd ∼ 2 × 10−6 M� yr−1.

Fig. 9 (right-hand panel) includes a comparison to the SMC
carbon-stars locus from Srinivasan et al. (2016), showing significant
differences in the [3.6]−[4.5] > 0.5 domain. Our results for the
dust mass loss rates are 5–10 times higher than those given in
Srinivasan et al. (2016); more important, the slope of the Ṁd versus
[3.6]−[4.5] trend is larger in this study. These dissimilarities mainly
reflect the differences in the outflow velocities: while Srinivasan
et al. (2016) assume vout = 10 km s−1, we find that the speed of
the winds changes with the degree of obscuration, ranging from
vout ∼ 5–10 km s−1 for the carbon stars with the lowest IR emission
to vout ∼ 40–50 km s−1 for the most obscured stars. A further though
less relevant factor is �, the dust-to-gas ratio: while Srinivasan et al.
(2016) assume � = 0.005 for carbon stars, in this study we find
that � ranges from 0.002 to 0.01.

The discussion in the previous sections showed that massive AGB
stars are present in very modest numbers in IC10. These sources
are represented as blue squares in Fig. 9. The overall DPR by
this class of objects is therefore negligible when compared to the
carbon dust budget. Additional dust, but in negligible quantities,
is produced by low-mass stars during the AGB phases previous
to the achievement of the carbon-star stage. Regarding RSG stars,
we do not have a straight recipe to find out the rate with which
they form dust. However, we expect a minor contribution, because
these sources trace an almost vertical trend both in the CMD and
the CMDSP, thus suggesting that only small quantities of dust are
present in their surroundings. This is consistent with the conclusions
by Lebouteiller et al. (2012).

Based on the results shown in Fig. 9, we estimate an overall DPR
by the evolved stellar population of IC10 of 7 × 10−6 M� yr−1. This
dust is mainly composed of solid carbon grains. Silicate particles
provide a very small contribution of the order of 10−8 M� yr−1.

9 TH E P N E PO P U L AT I O N O F IC 1 0

Magrini & Goncalves (2009) discussed the further possibility of-
fered by the analysis of the PNe population to reconstruct the SFH
of IC10. In their work, the authors present spectroscopic observa-
tions of 12 PNe in IC10, nine out of which were spectroscopically
confirmed.

In order to compare our predictions and understanding of the
evolved population nowadays evolving in IC10 with the results
from Magrini & Goncalves (2009), we rely on the three PNe for
which both the N and O abundances are available, namely PN9,
PN17, and PN22; given the lack of the carbon mass fractions, the
contemporary knowledge of the abundances of these two species is
the minimum requirement to achieve any interpretation.

Fig. 10 shows the data by Magrini & Goncalves (2009) in the
oxygen versus N/O plane, compared to our models, for stars of
different initial mass and metallicities Z = 1 × 10−3, 2 × 10−3. The
trend with mass of the theoretical loci follows a counterclockwise
pattern, originated by the relative importance of TDU and HBB
during the AGB phase for stars of different mass (Ventura et al.
2015b).

In agreement with the conclusions by Magrini & Goncalves
(2009), we rule out the possibility that the three PNe descend from
massive progenitors, because the measured N/Os are not compati-
ble with any contamination from HBB, which would favour a large
increase in the N content, hence in the N/O ratio. This may be
consistent with the discussion in Section 6, according to which we
expect only a very few massive AGB stars to evolve in IC10. Any-
way, the PNe sample is far from being complete or representative;
therefore, we cannot draw any conclusion from this evidence.

PN17 is the one with the smallest oxygen among the PNe in
the sample. We tentatively suggest that it descends from a low-
metallicity progenitor of initial mass around ∼1.1 M�. The chem-
istry of PN22 and PN9 is compatible with progenitors of slightly
higher mass of the order of ∼1.3–1.5 M�. This understanding is
further supported by the observed fluxes from these objects. To
this aim, we extended the evolutionary tracks until the beginning
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Evolved stars in IC10 5047

Figure 10. Red diamonds indicate the chemical composition of the 3 PNe
in IC10 studied by Magrini & Goncalves (2009) for which both the O and N
measurements are available. Black points and green triangles point the final
chemistry of AGB models of mass in the range of 1–6 M� and metallicity,
respectively, Z = 10−3 and Z = 2 × 10−3.

of the WD cooling (Ventura et al. in preparation) and verified that
the post-AGB luminosities of 1.1 M� and 1.5 M� stars differ by
δ log L = 0.3. This is in agreement with the fact that the rela-
tive fluxes observed at λ = 5007Å given by Magrini & Goncalves
(2009) are log(FPN9/FPN17) = 0.27 and log(FPN22/FPN17) = 0.21.

1 0 C O N C L U S I O N S

We study the conspicuous evolved stellar population of the starburst
galaxy IC10, with the aim of characterizing the individual sources
observed in terms of mass, age, and chemical composition and to
reconstruct the SFH of the galaxy. We use stellar models evolved
through the AGB phase, which also include the description of the
dust-formation mechanism. This step is crucial to interpret the SED
and the colours of these objects, because the dust in their circum-
stellar envelopes reprocesses the radiation emitted by the central
star to IR wavelengths.

The analysis is based on the combination of IR and mid-IR fluxes
of a sample of stars, obtained by cross-correlating different cata-
logues. The distribution of the stars in the (J − K, K − [4.5]) and
(K − [4.5], [4.5]) planes allows the evaluation of the reddening and
distance of the galaxy: we obtain E(B − V) = 1.85 mag and d =
0.77 Mpc, within the range of values reported in the literature.

The analysis of the overall distribution of stars in the (K − [4.5],
[4.5]) plane indicates that ∼40 per cent of the IC10 stars brighter
than the TRGB are carbon stars, descending from 1–2.5 M� pro-
genitors. The majority of these objects descend from 1.1–1.3 M�
stars, formed during the major epoch of star formation, which oc-
curred around 2.5 Gyr ago. The scarcity of stars in the region of
the plane covered by oxygen-rich, massive AGB stars, experienc-
ing HBB, indicates low star formation between 40 and 200 Myr
ago. The presence of bright stars in the observed distribution can
be reproduced by invoking significant star formation, of the order
of 10−2 M� yr−1, in recent times (<40 Myr); this is consistent with
the fact that IC10 is considered as a starburst galaxy.

The stars with the largest IR emission, characterized by extremely
low NIR fluxes, are present only in the Spitzer sample. Though
few in number, accounting for the presence of these objects is
important for a correct determination of the current DPR in IC10.
The comparison with the models suggests that these extremely red
sources are carbon stars, descending from 2–2.5 M� stars, and are
evolving through the very final AGB phases. Their large degree of
obscuration is due to the presence of significant quantities of carbon
dust in their winds, with grains of 0.2–0.25 µm size. These stars
provide the largest contribution to the dust nowadays ejected into the
interstellar medium of this galaxy, with DPR above 10−7 M� yr−1.
We estimate that the overall DPR of IC10, largely dominated by
carbon stars, is 7 × 10−6 M� yr−1.

This work further confirms that the IR study of the evolved pop-
ulation of galaxies is a promising tool to analyse the stellar content
of the host system, to reconstruct the SFH, and to provide a deter-
mination of the reddening and distance. This is a welcome result
under the light of the upcoming launch of the JWST that will sig-
nificantly enlarge the volume of dwarf galaxies where bright and
evolved stellar populations will be accessible.
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