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Cloudlet Capture Model for Asymmetric Molecular Emission Lines Observed in TMC-
1A with ALMA

Tomoyuki Hanawa' , Nami Sakai’ , and Satoshi Yamamoto®
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Unveiling the outer dust disc of TW Hya with deep ALMA observations
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Fevering Interstellar Ices Have More CH3;0D

Beatrice M. Kulterer,*T Maria N. Drozdovskaya, Stefano Antonellini,} Catherine

Walsh ¥ and Tom J. Millar®
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Parameter Value

teore (VT) 104, (1, 3,5, 7.5) x 10°, 10°, 107

T dust,gas (K) 10, 15, 20, 25, 30

ng (cm™?) 4 x 10* 10°, 5 x 10°, 105, 5 x 10°
Cer (571 5 x 10717

Eacot+m (K) 400, 900, 1 400, 2 500
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Expanding shells around young clusters — S 171/Be 59*-**

G. F. Gahm!'#, M. J. C. Wilhelm?, C. M. Persson?, A. A. Djupvik*>, and S. F. Portegies Zwart?

ABSTRACT

Context. Some H 11 regions that surround young stellar clusters are bordered by molecular shells that appear to expand at a rate
inconsistent with our current model simulations. In this study we focus on the dynamics of Sharpless 171 (including NGC 7822),
which surrounds the cluster Berkeley 59.

Aims. We aim to compare the velocity pattern over the molecular shell with the mean radial velocity of the cluster for estimates of the
expansion velocities of different shell structures, and to match the observed properties with model simulations.

Methods. Optical spectra of 27 stars located in Berkeley 59 were collected at the Nordic Optical Telescope, and a number of molecular
structures scattered over the entire region were mapped in '*CO(1-0) at Onsala Space Observatory.

Results. We obtained radial velocities and MK classes for the cluster’s stars. At least four of the O stars are found to be spectroscopic
binaries, in addition to one triplet system. From these data we obtain the mean radial velocity of the cluster. From the '*CO spectra
we identify three shell structures, expanding relative to the cluster at moderate velocity (4 kms™'), high velocity (12kms™'), and in
between. The high-velocity cloudlets extend over a larger radius and are less massive than the low-velocity cloudlets. We performed a
model simulation to understand the evolution of this complex.

Conclusions. Our simulation of the Sharpless 171 complex and Berkeley 59 cluster demonstrates that the individual components can
be explained as a shell driven by stellar winds from the massive cluster members. However, our relatively simple model produces a
single component. Modelling of the propagation of shell fragments through a uniform interstellar medium demonstrates that dense
cloudlets detached from the shell are decelerated less efficiently than the shell itself. They can reach greater distances and retain higher
velocities than the shell.



Disks in Nearby Young Stellar Associations Found Via Virtual Reality

Susan Higashiol’2 , Marc J. Kuchner' , Steven M. Silverberg3 , Matthew A. Brandt4, Thomas G. Grubb4, Jonathan Gagnés’6 s
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Michiharu Hyogolz’14 , Dawoon Junglz, Lily Laulz, Fernanda Piﬁeirolz, Art Piipuulz, and Lisa Stiller'?
The Disk Detective Collaboration

Abstract

The Disk Detective citizen science project recently released a new catalog of disk candidates found by visual
inspection of images from NASA’s Wide-field Infrared Survey Explorer mission and other surveys. We applied
this new catalog of well-vetted disk candidates to search for new members of nearby young stellar associations
(YSAs) using a novel technique based on Gaia data and virtual reality (VR). We examined AB Doradus, Argus,
Pictoris, Carina, Columba, Octans-Near, Tucana—Horologium, and TW Hya by displaying them in VR together
with other nearby stars, color coded to show infrared excesses found via Disk Detective. Using this method allows
us to find new association members in mass regimes where isochrones are degenerate. We propose 10 new YSA
members with infrared excesses: three of AB Doradus (HD 44775, HD 40540 and HD 44510), one of (3 Pictoris
(HD 198472), two of Octans-Near (HD 157165 and BD+35 2953), and four disk-hosting members of a combined
population of Carina, Columba, and Tucana—Horologium: CPD-57 937, HD 274311, HD 41992, and WISEA
J092521.90-673224.8. This last object (J0925) appears to be an extreme debris disk with a fractional infrared
luminosity of 3.7 x 10~2. We also propose two new members of AB Doradus that do not show infrared excesses:
TYC 6518-1857-1 and CPD-25 1292. We find HD 15115 appears to be a member of Tucana—Horologium rather
than (3 Pictoris. We advocate for membership in Columba—Carina of HD 30447, CPD-35 525, and HD 35841.
Finally, we propose that three M dwarfs, previously considered members of Tucana—Horologium are better
considered a separate association, tentatively called “Smethells 165”.
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Growth after the streaming instability:
The radial distance dependence of the planetary growth

Hyerin Jang!-2, Beibei Liu**, and Anders Johansen* 2

ABSTRACT

Streaming instability is hypothesized to be triggered at particular protoplanetary disk locations where the volume density of the
solid particles is enriched comparable to that of the gas. A ring of planetesimals thus forms when this condition is fulfilled locally.
These planetesimals collide with each other and accrete inward drifting pebbles from the outer disk to further increase masses. We
investigate the growth of the planetesimals that form in a ring-belt at various disk radii. Their initial mass distributions are calculated
based on the formula summarized from the streaming instability simulations. We simulate the subsequent dynamical evolution of the
planetesimals with a protoplanetary disk model based either on the minimum mass solar nebula (MMSN) or on the Toomre stability
criterion. For the MMSN model, both pebble accretion and planetesimal accretion are efficient at a close-in orbit of 0.3 AU, resulting
in the emergence of several super-Earth mass planets after 1 Myr. For comparison, only the most massive planetesimals undergo
substantial mass growth when they are born at r=3 AU, while the planetesimals at r=30 AU experience little or no growth. On the
other hand, in the denser Toomre disk, the most massive forming planets can reach Earth mass at ~=1 Myr and reach a mass between
that of Neptune and that of Saturn within 3 Myr at 30 AU and 100 AU. Both the pebble and planetesimal accretion rate decrease with
disk radial distance. Nevertheless, planetesimal accretion is less pronounced than pebble accretion at more distant disk regions. Taken

together, the planets acquire higher masses when the disk has a higher gas density, a higher pebble flux, and/or a lower Stokes number
of pebbles.
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The Effect of Molecular Cloud Properties on the Kinematics of Stars Formed in the Trifid Region

MicHAEL A. Kunn,! LyNNE A. HILLENBRAND,! Eric D. FEIGELSON,? IAN FOWLER,! KONSTANTIN V. GETMAN,?
PATRICK S. BROOS,? MATTHEW S. PovicH,®> AND MARIUSZ GROMADZKI*

ABSTRACT

The dynamical states of molecular clouds may affect the properties of the stars they form. In the
vicinity of the Trifid Nebula (d = 1180 % 25 pc), the main star cluster (Trifid Main) lies within an
expanding section of the molecular cloud; however, ~0.3° to the north (Trifid North), the cloud’s
velocity structure is more tranquil. We acquired a Chandra X-ray observation to identify pre-main-
sequence stars in Trifid North, complementing a previous observation of Trifid Main. In Trifid North, we
identified 51 candidate pre-main-sequence stars, of which 13 are high-confidence Trifid members based
on Gaia EDRJ3 parallaxes and proper motions. We also re-analyzed membership of Trifid Main and
separated out multiple background stellar associations. Trifid North represents a stellar population
~10% as rich as Trifid Main that formed in a separate part of the cloud. The 1D stellar velocity
dispersion in Trifid North (0.64+0.2 km s™!) is three times lower than in Trifid Main (1.940.2 km s™1).
Furthermore, in Trifid Main, proper motions indicate that the portion of the star cluster superimposed
on the optical nebula is expanding. Expansion of the H1I region around the O-star HD 164492A, and
the resulting gas expulsion, can explain both the motions of the stars and gas in Trifid Main. Contrary
to previous studies, we find no evidence that a cloud-cloud collision triggered star formation in the
region.
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