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JWST MIRI MRS Images Disk Winds, Water, and CO in an Edge-On Protoplanetary Disk
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JWST MIRI MRS Images Disk Winds, Water, and CO in an Edge-On Protoplanetary Disk
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Assuming the H2 emission is optically thin, the wind
contains a gas mass of My, ~ 5.4 X 10~ "M, corresponding to
a mass flux of ~ 6.5 X 1079Mg yr—L.

The Hua emission was used to estimate a mass accretion
rate of Macc =2 x 10" Mg yr—1, although we

note that this is likely an underestimate due to scattering
and extinction along the line-of-sight and uncertainties
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An ALMA molecular inventory of warm Herbig Ae disks:
II. Abundant complex organics and volatile sulphur in the IRS 48 disk
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1

Herbig Ae transition disks are fruitful targets due to the thermal sublimation of complex organic
molecule (COM) and likely H2O-rich ices in these disks.

the first robust detections of H'3,CQO, 3450, 3350 and c-H-COCH. (ethylene oxide)

there are spatial offsets between different molecular families, including between the COMs and sulphur-
bearing species, with the latter being more azimuthally extended and radially located further from the star.

The abundances of the newly detected COMs relative to CH3;OH are higher than the expected
protostellar ratios, which implies some degree of chemical processing of the inherited ices during the disk
lifetime



Source Type Dist. Incl. PA L M. M gust Mgas log10(Mace) 10g10(Lx ray) Vsys Refs.

(pc) (deg) (deg) (Lo) (Mp) (M) (M) (Mg yr™h) (erg s71) (km s™1)
IRS 48 A0 135 50.0 1000 143 2.0 1.5x107° 55x107* -8.40 <27.0 4.55 [1-7]
HD 100546 AO0-A1 110 41.7 1460 235 22 1.1x107% 1.5x107! -6.81 28.1 5.70 [8-13]

NoTE— References: [1] Brown et al. (2012), [2] Follette et al. (2015), [3] Gaia Collaboration et al. (2018), [4] Bruderer et al.
(2014a), [5] van der Marel et al. (2016), [6] Salyk et al. (2013), [7] Leemker et al. (2023), [8] Vioque et al. (2018) , [9]
Guzman-Diaz et al. (2021), [10] Walsh et al. (2014b), [11] Walsh et al. (2017), [12] Kama et al. (2016), [13] Meeus et al. (2012)
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SERDFICTDWNT
In IRS 48 SO, SO, and CS are detected but OCS and H,CS are not

In IRS 48 SO is the most abundant S-bearing volatile detected with peak column density
ratios of SO./SO of = 26%, CS/SO of = 0.2%, OCS/S0 of < 0.3% and, H,CS/SO of < 1.0%.
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JWST observations of °C0O, ice:

Tracing the chemical environment and thermal history of ices in protostellar
envelopes
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IRAS 20126

JWST NIRSpec data of the 4.39 um asymmetric - ¢
stretching mode of '3CQO2 ice for five protostars
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Table 3. Laboratory spectra.
Ice sample Ratio T(K) Resolution (cm™T) Reference
CO,:H,0 1:10 10 1 Ehrenfreund et al. (1999)
CO,:H,0 1:10 160 1 Ehrenfreund et al. (1999)
CO,:CH;0H 1:10 10 1 Ehrenfreund et al. (1999)
CO,:CH;0OH 3:1 105 1 Ehrenfreund et al. (1999)
C0,:CO 1:1 15 0.5 van Broekhuizen et al. (2006)
C0,:CO 1:2 25 0.5 van Broekhuizen et al. (2006)
CO, Pure 80 1 Ehrenfreund et al. (1997)
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Notes. List of laboratory ice compositions used in this work. All corresponding spectra are available for public use on the Leiden Ice Data

Base for Astrochemistry (Rocha et al. 2022).

Table 4. Optical depths of individual components.

Ice sample Ratio 7 (K) Trasie2ss T35 THops1S3  THOPS370  TIRAS20126
CO,:H,0O 1:10 10 0.31 0.41 0.62 0.10 0.09
C0O,:CH3;0H 1:10 10 0.06 0.22 0.26 0.07 0.14
C0,:CO 1:1 15 0.11 0.07 0.08 0.02 0.02
C0,:CO 1:2 25 0.10 0.06 0.10 0.07 0.04
CO, Pure 80 0.06 0.03 0.04 0.05 0.15
CO,:H,0O 1:10 160 - - - 0.10 0.15
C0O,:CH3;0H 3:1 105 0.13 0.15
CO, Pure 80 0.06 0.12

contributions from cold H20O-rich and
CH3OH-rich polar ices, cold CO-rich apolar
ices, and warm pure COZ2 ice at 80 K

Notes. Optical depths of individual components contributing to the final linear combination as discussed in Section 3.2.6. The bottom three
rows provide optical depths for the alternative analysis of HOPS 370 and IRAS 20126
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