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A Massive Young Runaway Star in W49 North

Luis F. Ropricurz.l*2 ROBERTO GALVAN-MADRID.! .I()lj_l_ SANCHEZ-BERMUDEZ.>*? AND
CHRISTOPHER G. DE PREE®

arXiv:2002.02894
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On the coexistence of the streaming instability and the vertical
shear instability in protoplanetary disks

s o) 2 . .
Urs Schifer’ 2, Anders Johansen?, and Robi Banerjee!

arXiv:2002.07185
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Prevalence of Complex Organic Molecules in Starless and Prestellar Cores within the Taurus Molecular Cloud

SAMANTHA SCIBELLI' AND YANCY SHIRLEY'

arXiv:2002.02469
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Proper Motions of the Radio Source Orion MR, Formerly Known as Orion n, and New Sources with
Large Proper Motions in Orion BN /KL

Luis F. Ropricurz.1'2 SErcio A. DziB.2 Luis ZAPATA.? SUSANA LizANO.? LAURENT LOINARD. %3
KARL M. MENTEN,® AND LAURA GOMEZS

The infrared source known as Orion n was detected in 1980 with observations made .
with the 3.8-m United Kingdom Infrared Telescope. About two decades later, sensitive arXiv:2002.12513
observations made with the Very Large Array revealed the presence of a mJy double
radio source apparently coincident in position with the infrared source n. The radio
source was assumed to be the counterpart of the infrared source. However, over the
years it has been concluded that the radio source shows large proper motions to the
south while the infrared source n is stationary. Here we reanalyze the proper motions of
the radio source adding both older and newer VLA observations than previously used.
We confirm the proper motions of the radio source that at present no longer coincides
positionally with the infrared source. The solution to this problem is, most probably.
that the infrared source n and the radio source are not the same object: the infrared
source is a stationary object in the region while the radio counterpart is moving as
a result of the explosion that took place in this region some 500 vears ago and that
expelled large amounts of molecular gas as well as several compact sources. Considering
the paper where it was first reported, we refer to this double radio source as Orion MR.

In addition, we use these new observations to fully confirm the large proper motions
of the sources IR¢23 and Zapata 11. Together with sources BN, I, Orion MR, and x.
there are at least six compact sources that recede from a point in common in Orion
BN/KL. However, IRc¢23 is peculiar in that its ejection age appears to be only ~300
years. The relatively large number of sources rules out as a possible mechanism the
classic three-body scenario since then only two escaping bodies are expected: a tight
binary plus the third star involved in the encounter.
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Time-domain study of the young massive cluster Westerlund 2 with the Hubble Space Telescope. 1.*

E. SaBBl,' M. GENNARO,' J. ANDERSON,' V. Basas,! N. Bastian,” J.S. GALLAGHER, 111> M. GieLes,' D.J. LENNON,™"
A. Nota,"" K.C. Sauu,' anp P. ZEDLER"®

arXiv:2002.04574

Time-domain studies of pre-main sequence stars have long been used to investigate star properties
during their early evolutionary phases and to trace the evolution of circumstellar environments. His-
torically these studies have been confined to the nearest, low-density, star forming regions. We used the
Wide Field Camera 3 on board of the Hubble Space Telescope to extend. for the first time, the study of
pre-main sequence variability to one of the few young massive clusters in the Milky Way, Westerlund
2. Our analysis reveals that at least 1/3 of the intermediate and low-mass pre-main sequence stars in
Westerlund 2 are variable. Based on the characteristics of their light curves, we classified ~ 11% of
the variable stars as weak-line T-Tauri candidates, ~ 52% as classical T-Tauri candidates, ~ 5% as
dippers and ~ 26% as bursters. In addition, we found that 2% of the stars below 6 Mg, (~ 6% of the
variables) are eclipsing binaries, with orbital periods shorter than 80 days. The spatial distribution of
the different populations of variable pre-main sequence stars suggests that stellar feedback and UV-
radiation from massive stars play an important role on the evolution of circumstellar and planetary

disks.

e &L\ massive cluster T#H D Westerlund 2 [ZFHI1F5D . HST [ZLBE D ER A
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Planet gap opening across stellar masses

3 : o5 : ; 5 . 19 : 2

Catriona A. Sinclair.'* Giovanni P. Rosotti,"? Attila Juhasz,! Cathie J. Clarke!
!Institute of Astronomy, Madingley Road, Cambridge CBS OHA, UK

2Leiden Observatory, Leiden University, PO Bor 9513, NL-2300 RA Leiden, the Netherlands

arXiv:2002.11036

Annular structures in proto-planetary discs, such as gaps and rings, are now ubiqui-
tously found by high-resolution ALMA observations. Under the hypothesis that they
are opened by planets, in this paper we investigate how the minimum planet mass
needed to open a gap varies across different stellar host masses and distances from
the star. The dependence on the stellar host mass is particularly interesting because,
at least in principle, gap opening around low mass stars should be possible for lower
mass planets, giving us a look into the young, low mass planet population. Using
dusty hydrodynamical simulations, we find however the opposite behaviour, as a re-
sult of the fact that discs around low mass stars are geometrically thicker: gap opening
around low mass stars can require more massive planets. Depending on the theoretical
isochrone employed to predict the relationship between stellar mass and luminosity.
the gap opening planet mass could also be independent of stellar mass, but in no
case we find that gap opening becomes easier around low mass stars. This would lead
to the expectation of a lower incidence of such structures in lower mass stars, since
exoplanet surveys show that low mass stars have a lower fraction of giant planets.
More generally, our study enables future imaging observations as a function of stellar
mass to be interpreted using information on the mass vs. luminosity relations of the
observed samples.
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