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Abstract. The M81 group is a highly interacting group consisting of a few large galaxies and
about 40 dwarfs of both early- and late-type, thus making it an important nearby laboratory to
study environmental effects and the role of interactions in the formation and evolution of dwarf
galaxies. We are studying the resolved stellar populations of the early-type dwarf galaxies in
this group with available HST/ACS data. We will show results on the metallicity distribution
functions and on the potential presence of population gradients for these dwarf galaxies.
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1. Introduction

The M81 group is a nearby galaxy group at a mean distance of ~ 3.7 Mpc (Karachent-
sev et al. 2002). It contains three large galaxies and about 40 dwarf galaxies, with the
addition of ~ 12 new dwarf candidates (Chiboucas et al. 2009). The three-dimensional
spatial distribution of the galaxies in the M81 group is shown in Karachentsev et al. 2002
(Fig. 6). While the M81 group is similar to the Local Group (LG) in many ways, in terms
of the overall morphological galaxy content and binary structure, it differs substantially,
since the M81 group is a strongly interacting group, with its three primary galaxies,
namely M 81, M 82 and NGC 3077, being connected by extended HI streams (Appleton
et al. 1981; Yun et al. 1994).

We present here results on the properties of nine dwarf spheroidal (dSph) galaxies
in the M81 group based on available imaging data from the Hubble Space Telescope
(HST)/Advanced Camera for Surveys (ACS). Apart from characterizing the individual
galaxies, we ultimately want to explore to what extent environment affects galaxy evo-
lution.

2. Data and Analysis

We use available HST/ACS archival data to construct the color-magnitude diagrams
(CMDs) for the nine dSphs. We work in the HST/ACS filter system. As an example
here, we show in Fig. 1, left, the CMD for DDO 71. Metallicity distribution functions
(MDFs) were calculated, and individual metallicities were assigned to each star within the
bounding box, shown in Fig. 1 for the case of DDO 71, using linear interpolation between
Dartmouth isochrones (Dotter et al. 2008) with a fixed age of 12.5 Gyr. We choose this
age under the assumption of the red giant branch (RGB) consisting of mainly old stellar
populations within the age range of 10 Gyr to 13 Gyr. The assumption of predominantly
old ages is supported by the CMD morphology. Moreover, if the properties of the dSphs
in the LG may be used as a guide, most dSphs are dominated by old populations (e.g.,
Grebel 2001; Grebel & Gallagher 2004).
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Table 1. Global properties of the studied dSphs.
Galaxy N. My ([Fe/H])u o(re/n)).

(mag) (dex) (dex)
(1) (2) (3) (4) (5)
KDG61 53543 —13.87 —1.53 0.24
KDG64 38012 —13.43 —1.57 0.23
DDO71 37291 —13.22 —1.56 0.24
F12D1 39519 —12.84 —1.43 0.34
DDO78 21073 —12.83 —1.36 0.20
DDO44 19357 —12.56 —1.67 0.19
IKN 14600 —11.51 —1.12 0.07
F6D1 14260 —11.46 —1.48 0.43
HS117 4596 —11.31 —1.37 0.14

We opted for Dartmouth isochrones since these models were shown to provide an ex-
cellent fit to the full extent of the CMDs of intermediate-age and old simple stellar popu-
lations and to yield very good agreement with spectroscopically determined metallicities
(see Glatt et al. 2008a, 2008b). This method is similar to the often-employed technique
of interpolating between empirical globular cluster RGB ridge lines or “fiducials” (e.g.,
Sarajedini et al. 2002).

3. Results

The resulting photometric metallicities range from —2.50 to —0.50 dex with large
spreads. The error-weighted mean values of the metallicities are listed in the Table 1,
column (4), along with the corresponding uncertainties, column (5), for each galaxy,
column (1). In the same Table, we list in column (2) the number of stars detected after
applying all the photometric cuts, and in column (3) the absolute visual magnitude. The
large spread in [Fe/H] is similar to what is observed in LG dSphs (Grebel et al. 2003).

29 , SR 500 . , \
' DDO71 —
DDO71 o 400 /\ _
24f  ~ T~ ARl
= ) ' - 300
= - =z
L 26 200
- 100
28|
e S LI
0 1 2 25 -2 -15 -1 -05
F606W — F814W [Fe/H]

Figure 1. Left panel: Color-magnitude diagram for DDO 71. The dashed line indicates the
location of the TRGB. The stars that were selected to construct their metallicity distribution
functions are within the solid bounding box. The error bars show the photometric errors. Right
panel: Metallicity distribution function for DDO 71. The solid line shows the convolution with
the errors in metallicity. The error bar shows the intrinsic 1o dispersion.
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As an example, the MDF for DDO 71 is shown in Fig. 1, right. The majority of the
MDFs of the studied dSphs show a more gradual rise from lower to higher metallicities
and then a somewhat steeper fall-off. Similar MDF shapes have also been inferred from
spectroscopic observations in the LG (e.g., Koch et al. 2006, 2007a, b; Helmi et al. 2006.
These MDFs’ shapes are due to the action of intense galactic winds (Lanfranchi & Mat-
teucci 2007) or the effects of extended star formation and inhomogeneous enrichment by
SNe Ia (Marcolini et al. 2008).

We show in Fig. 2 the results on the metallicity gradients for DDO 71. The left panel,
from top to bottom, shows the radial metallicity distributions, the cumulative distri-
butions, and the radial mean metallicity profiles. The right panel, from top to bottom,
shows the spatial distribution of the metal-rich and metal-poor stars, selected as being
more metal rich than —1.30 dex and more metal poor than —1.80 dex, respectively, and
of the intermediate-age luminous AGB stas, as defined in Caldwell et al. (1998) and
Renzini & Buzzoni (1986). From these distributions we conclude that DDO 71 presents
strong metallicity gradients, while in other dwrafs these are not significant. It is interest-
ing to note that the intermediate-age stars appear to be well-mixed with the old stars, a
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Figure 2. From top to bottom we show, in the left panel, the radial metallicity distribution,
cumulative distribution and radial mean metallicity profile for DDO 71, and in the right panel,
the spatial distribution of the metal-rich and metal-poor stars, as defined in the text, and of the
intermediate-age stars. The unit of the colorbar is stars per (100 pixel)Q.
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behaviour similar to what is observed for the LG dSphs (Battinelli & Demers 2004),
while the majority of them appear to be more confined to the central regions (Stetson
et al. 1998).
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