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No. 44 Protostellar Outflows at the EarliesT Stages (POETS). IV. Statistical
properties of the 22 GHz H,0 masers

L. Moscadelli!, A. Sanna®3, C. Goddi*?, V. Krishnan'-©, E. Massi', and F. Bacciotti'

arXiv:2002.06871

Context. 22 GHz water masers are the most intense and widespread masers in star-forming regions. They are commonly associated
with protostellar winds and jets emerging from low- and high-mass young stellar objects (YSO).

Aims. We wish to perform for the first time a statistical study of the location and motion of individual water maser cloudlets, charac-
terized by typical sizes that are within a few au, with respect to the weak radio thermal emission from YSOs.

Methods. For this purpose, we have been carrying out the Protostellar Outflows at the EarliesT Stages (POETS) survey of a sample
(38) of high-mass YSOs. The 22 GHz water maser positions and three-dimensional (3D) velocities were determined through multi-
epoch Very Long Baseline Array (VLBA) observations with accuracies of a few milliarcsec (mas) and a few km s~!, respectively.
The position of the ionized core of the protostellar wind, marking the YSO, was determined through sensitive radio continuum,
multi-frequency Jansky Very Large Array (JVLA) observations with a typical error of ~20 mas.

Results. The statistic of the separation of the water masers from the radio continuum shows that 84% of the masers are found within
1000 au from the YSO and 45% of them are within 200 au. Therefore, we can conclude that the 22 GHz water masers are a reliable
proxy for locating the position of the YSO. The distribution of maser luminosity is strongly peaked towards low values, indicating that
about half of the maser population is still undetected with the current Very Long Baseline Interferometry (VLBI) detection thresholds
of 50-100 mlJy beam™'. Next-generation, sensitive (at the nly level) radio interferometers will have the capability to exploit these
weak masers for an improved sampling of the velocity and magnetic fields around the YSOs. The average direction of the water
maser proper motions provides a statistically-significant estimate for the orientation of the jet emitted by the YSO: 55% of the maser
proper motions are directed on the sky within an angle of 30° from the jet axis. Finally, we show that our measurements of 3D maser
velocities statistically support models in which water maser emission arises from planar shocks with propagation direction close to
the plane of the sky.
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THE HIGH-MASS PROTOSTELLAR POPULATION OF A MASSIVE INFRARED DARK CLOUD

EMiLY MoserR!, MENGYAO Liv?, JONATHAN C. Tan?*?, Wancal Lim?, YICHEN ZHANG®, JUAN PABLO FARIAS®

arXiv:1907.12560
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Magnetic Field Structure in Spheroidal Star-Forming Clouds. II. Estimating

Field Structure from Observed Maps

Philip C. Myers!, Ian W. Stephens!, Sayantan Auddy?, Shantanu Basu®, Tyler L. Bourke® and Charles
L. H. Hull>®

arXiv:2002.04307

This paper presents models to estimate the structure of density and magnetic field strength in spheroidal condensations,
from maps of their column density and their polarization of magnetically aligned dust grains. The density model is
obtained by fitting a column density map with an embedded p = 2 Plummer spheroid of any aspect ratio and inclination.
The magnetic properties are based on the density model, on the Davis-Chandrasekhar-Fermi (DCF) model of Alfvénic
fluctuations, and on the Spheroid Flux Freezing (SFF) model of mass and flux conservation in Paper I. The field
strength model has the resolution of the column density map, which is finer than the resolution of the DCF estimate of
field strength. The models are applied to ALMA observations of the envelope of the protostar BHR71 IRS1. Column
density fits give the density model, from (2.0 = 0.4) x 10°cm™> to (7 & 1) x 107em™>. The density model predicts the
field directions map, which fits the polarization map best within 1100 au, with standard deviation of angle differences
17°. In this region the DCF mean field strength is 0.74£0.2 mG and the envelope mass is supercritical, with ratio of
mass to magnetic critical mass 1.5+0.4. The SFF field strength profile scales with the DCF field strength, from 60410
1G to 4+1 mG. The spatial resolution of the SFF field strength estimate is finer than the DCF resolution by a factor
~ 7, and the peak SFF field strength exceeds the DCF field strength by a factor ~ 4.
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No. 47 Cradle(s) of the Sun

SUSANNE PraLzNiERY 2 AND KIRSTEN VINCKE? arXiv:2005.11260
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X-ray irradiation and evaporation of the four young

planets around V1298 Tau

K. Poppenhacger.!2x L. Ketzer,1? and M. Mallonn! arXiv:2005.10240
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No.43 Tlluminating a tadpole’s metamorphosis II: observing the
on-going transformation with ALMA

Megan Reiter,!* Andrés E. Guzman.? Thomas J. Haworth.? Pamela D. Klaassen.'

Anna F. McLeod.*® Guido Garayv.® Joseph C. Mottram”
We present new Atacama Large Miﬂimetel/suhmillimetel Array (ALMA) obser- arXiv:2005.12920

vations of the tadpole, a small globule in the Carina Nebula that hosts the HH 900
jet+outflow system. Our data include 2CO, 2CO, C'®0 J=2-1, 1*CO, C'¥0 J=3-2.
and serendipitous detections of DCN J=3- 2 and CS J=7-6. With angular resolution
comparable to the Hubble Spa(“f Telescope (HST), our data reveal for the first time
the bipolar molecular outflow in CO, seen only inside the globule, that is launched
from the previously unseen jet-driving protostar (the HH 900 YSO) The biconical
morphology joins smoothly with the externally irradiated outflow seen in ionized gas
tracers outside the globule, tracing the overall morphology of a jet-driven molecular
outflow. Continuum emission at the location of the HH 900 YSO appears to be slightly
flattened perpendicular to outflow axis. Model fits to the continuum have a best-fit
spectral index of ~ 2, suggesting cold dust and the onset of grain growth. In position-
velocity space, 2CO and C'®O gas kinematics trace a C-shaped morphology, similar
to infall profiles seen in other sources, although the global dynamical behaviour of the
gas remains unclear. Line profiles of the CO isotopologues display features consistent
with externally heated gas. We estimate a globule mass of ~ 1.9 Mg, indicating a
remaining lifetime of ~ 4 Myr, assuming a constant photoevaporation rate. This long
globule lifetime will shield the disk from external irradiation perhaps prolonging its life
and enabling planet formation in regions where disks are typically rapidly destroyed.
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