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The Life Cycle of Dust

Asymptotic giant branch (AGB) and red supergiant (RSG) stars eject a large fraction of their mass into the interstellar medium (ISM) in the form of gas and dust.
The total rate of AGB/RSG dust return is therefore a key parameter influencing galactic chemical enrichment. In this work, we use a pre-computed grid of

radiative transfer (RT) models for AGB/RSG dust shells to estimate the luminosities and dust-production rates (DPRs) of the entire mass-losing population of the
Small Magellanic Cloud (SMC).

We have already applied this method to estimate the AGB/RSG dust budget in the Large Magellanic Cloud (LMC; Riebel+ 2012), finding that a_small humber
(=5%) of highly evolved “extreme” AGB stars produce more than 75% of the dust. It is therefore very important to have a complete inventory of the
dustiest sources! This detail is the crux of our current study. The paper describing these results will be submitted this month.

Sample Selection and Fitting Procedure 2. Use near- and mid-IR colour-magnitude diagrams (CMDs) to select
RSG, O-rich and C—rich AGB, and extreme AGB candidates.

3. Remove contaminants (mainly YSOs, post-AGBs, and foreground
objects). Our final sample consists of about 9,600 sources, including

|.  Compute mean fluxes using multiple epochs of data
at various wavelengths to constrain source variability:
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Photometry (circles) and IRS spectra (black; Ruffle+ 2015) fit choice of optical constants, which can cause discrepancies of
with GRAMS models (solid blue: O-rich, solid red: C—rich). Top: up to 5x!!

examples of good fits, one for each chemical type. Bottom:
examples of good (left) and bad (right) fits to FIR objects.
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