Optical studies of Asymptotic Giant Branch (AGB) stars suffer significantly from extinction effects due to both interstellar and circumstellar dust. Observations conducted with infrared
observatories such as the Spitzer Space Telescope and IRAS have provided us with a nearly complete census of obscured AGB stars in the Magellanic Clouds. However, prior to the launch
of Spitzer, poor angular resolution and sensitivity prevented such studies from reaching beyond the Magellanic Clouds to smaller and more distant dwarf irregular (dIrr) galaxies. Dwarf
Irregulars span a broad range of metallicities, evolutionary histories, star formation rates, ages, and interstellar medium contents, and, therefore, provide us with the opportunity to
extend the studies of the trends observed in the Magellanic Clouds by observing these more extreme systems. We have carried out a complete census of obscured AGB stars in eight Local
Group dwarf galaxies using Spitzer, and we investigate optical completeness fractions and AGB mass‐loss rates as a function of galaxy properties, particularly metallicity.

Above: IRAC 3‐color images of each galaxy. Each field of view is approximately 5.8’ x 5.8’. Red is 8 µm, green is 4.5 µm, and blue is 3.6 µm. All six galaxies are lacking in interstellar dust.

Left: 8 µm vs. 3.6 µm color magnitude diagrams (CMDs). Isochrones
computed at the metallicity of each galaxy for 0.5 Gyr (black line)
and 1.8 Gyr (red line) populations are overlaid[7].

Left: 3.6 µm vs. 4.5 µm CMDs. The magnitude limit of
unresolved background galaxies is overlaid (dashed line), as is
the 50% completeness limit (solid line). Represented 1 σ
errors are shown on the right of each panel.
Below: Carbon stars in Phoenix, DDO 210, and Pegasus DIG
are overplotted on the CMDs.

• We obtained a complete census of super‐TRGB stars in our
sample: photometry is 50% complete to >0.3 mag below the
TRGB in each galaxy, with the exception of the bluest stars in
Sextans A.
• Contamination from background galaxies as determined from
the SWIRE extragalactic database[6] and from foreground stars[9]
is expected to be <50 sources in each field.
• Phoenix, Pegasus, and DDO 210 each have a population of
carbon stars[1,2,8]. The C/M ratios (0.05 – 0.25) suggest there
may be a small number of c‐stars in the remaining galaxies. The
loci of c‐stars on the Pegasus CMD suggest an age of ≈1 Gyr[7].

[3.6] – [4.5]

• Only 8% – 54% of the AGB stars are correctly identified in
the V and I bands. This incompleteness has resulted in an
underestimation of feedback to the interstellar medium.

• Based on the number of super‐TRGB stars at 3.6 µm, we
compute the masses[11] of each galaxy to range from 3.1 x 105
M (Phoenix) – 7.5 x 106 M (Sextans A).

Below: Optical Completeness vs. Metallicity.
Right: Mass‐loss rates vs. bolometric
magnitude, assuming T = 3600 K and a wind
composition of 85% AMC and 15% SiC[4].

• The optical completeness declines as a function of IR color,
as expected for circumstellar extinction.
• The total optical completeness increases, unintuitively,
with metallicity. We have yet to determine the degree to
which these results are affected by observational biases.

Above: Fraction of stars detected in V & I, as a function of
IR color.
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