Comparing Fe Abundances in Neutral and

lonized Gas in the Magellanic Clouds
Fe/H is lower in some H Il regions than in adjacent neutral gas
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1= i ' We compared the neutral gas-phase elemental
—————— abundances in the Magellanic Clouds,
+ measured from UV absorption lines or adopted
from previous studies [4, 11], to H Il region
621 . abundances accumulated from the literature [1,
i e o, THEEN 8, 14]. For sightlines that are within 3’ from H Il
PRsaiarchs < ST F regions in the Large and Small Magellanic
L R R i N Clouds (LMC, SMC), we measured the sulfur (S)
X : i - nd iron (Fe.). abundances using multiple S 1l and
e R &  , Felltransitions. We found that S abundances
O el e 8 . are consistent over stars, neutral gas, and

ionized gas - indicating no significant depletion
onto dust. Fe is more strongly depleted for H |l
regions N66A, N81, and N90 in the SMC than
surrounding neutral gas. Fe incorporation onto
dust is possibly completed in the cold, dense
molecular clouds preceding the H Il regions.
Physical and chemical properties of the pre-H Il
e e G W SR L e clouds may constrain the Fe grain species;
e oI SREE S S - variation of depletion across environments can
T sl ] N . . beresulting from the grain growth mechanism;
and the properties of the subsequent H Il
regions can inform grain processes.
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| “ -+ Figure 1. Neutral gas-phase Fe abundances along sightlines,
ionized gas-phase Fe abundances * shown in the squares as 12 + log(Fe/H) compared to the
(Doml'nguez-Guzmén+2022): ionized gas-phase Fe abundance in the compact SMC H |l
region N66A. We measured the neutral gas-phase
abundances from HST/COS and HST/STIS UV absorption
spectra with stars as background continua. The Fe abundance
of N66A is adopted from a VLT/UVES study by Dominguez-

more strongly depleted than all G e Guzman et al. (2022); theoczcctf;]eersa?irtrow points at the position

20 pc. [5.17 + 0.03,5.26 & 0.02]
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surrounding|neutral gas sight lines!

Magellanic Clouds iron (Fe) photospheric, HI, and HIl abundances The neutral ISM abundances are consistent
' with established studies [4, 10, 11, 12]; the CO nta Ct
ionized ISM abundances generally match
correlations with large local and
extragalactic samples [1, 5]. We speculate
Fe depleted onto dust in dense clouds and
survived the subsequent onset of H |l
ionization: dust has previously been
S vt et o s i o s s observed in H Il regions [2, 6, 13]. Other

Dispersion between sight lines possible scenarios: alternative ionization
HIl abundance measurement or U/L limits from collisionally excited lines (CELs) . .
mechanisms [5]; multi-component ISM

along sightline [6]; recent cold gas-infall [3].
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Figure 2. Fe abundance/depletion comparisons for six H Il regions and neutral gas sightlines in their vicinity. L

The number of available neutral gas sightlines are labelled with N. The Fe abundance of SMC N88A (5t column) billyli@uw.edu

is the ionic sum of Fe Ill and Fe IV, while the other H |l Fe abundances are ionization corrected from only Fe |
measurements [1]. The upper and lower limits represent two different ionization correction schemes [9].
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