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OMC-1 dust polarisation in ALMA Band 7: Diagnosing grain alignment mechanisms
29. in the vicinity of Orion Source I

Kate Pattle, Shih-Ping Lai, Melvyn Wright, Simon Coudé, Richard Plambeck, Thiem Hoang, Ya-Wen Tang,
Pierre Bastien, Chakali Eswaraiah, Ray Furuya, Jihye Hwang, Shu-ichiro Inutsuka, Kee-Tae Kim, Florian
Kirchschlager, Woojin Kwon, Chang Won Lee, Sheng-Yuan Liu, Aran Lyo, Nagayoshi Ohashi, Mark Rawlings,
Mehrnoosh Tahani, Motohide Tamura, Archana Soam, Jia-Wei Wang, Derek Ward-Thompson % We present
ALMA Band 7 polarisation observations of the OMC-1 region of the Orion molecular cloud. We find that the polarisation pattern
observed in the region is likely to have been significantly altered by the radiation field of the > 10* L high-mass protostar Orion
Source I. In the protostar’s optically thick disc, polarisation is likely to arise from dust self-scattering. In material to the south of
Source I - previously identified as a region of ’anomalous’ polarisation emission - we observe a polarisation geometry concentric
around Source I. We demonstrate that Source I’s extreme luminosity may be sufficient to make the radiative precession timescale
shorter than the Larmor timescale for moderately large grains (> 0.005 — 0.1 um), causing them to precess around the radiation
anisotropy vector (k-RATs) rather than the magnetic field direction (B-RATs). This requires relatively unobscured emission
from Source I, supporting the hypothesis that emission in this region arises from the cavity wall of the Source I outflow. This
is one of the first times that evidence for k-RAT alignment has been found outside of a protostellar disc or AGB star envelope.
Alternatively, the grains may remain aligned by B-RATs and trace gas infall onto the Main Ridge. Elsewhere, we largely find
the magnetic field geometry to be radial around the BN/KL explosion centre, consistent with previous observations. However,
in the Main Ridge, the magnetic field geometry appears to remain consistent with the larger-scale magnetic field, perhaps
indicative of the ability of the dense Ridge to resist disruption by the BN/KL explosion.

https://arxiv.org/abs/2009.14758
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o7 Gravitoviscous protoplanetary disks with a dust component. V. The dynamic model for
* freeze-out and sublimation of volatiles
Tamara Molyarova, Eduard I. Vorobyov, Vitaly Akimkin, Aleksandr Skliarevskii, Dmitri Wiebe, Manuel Giidel
% The snowlines of various volatile species in protoplanetary disks are associated with abrupt changes in gas composition
and dust physical properties. Volatiles may affect dust growth, as they cover grains with icy mantles that can change the
fragmentation velocity of the grains. In turn, dust coagulation, fragmentation, and drift through the gas disk can contribute
to the redistribution of volatiles between the ice and gas phases. Here we present the hydrodynamic model FEOSAD for
protoplanetary disks with two dust populations and volatile dynamics. We compute the spatial distributions of major volatile
molecules (H2O, CO2, CHy4, and CO) in the gas, on small and grown dust, and analyze the composition of icy mantles over
the initial 0.5 Myr of disk evolution. We show that most of ice arrives to the grown dust through coagulation with small
grains. Spiral structures and dust rings forming in the disk, as well as photodissociation in the outer regions, lead to the
formation of complex snowline shapes and multiple snowlines for each volatile species. During the considered disk evolution,
the snowlines shift closer to the star, with their final position being a factor 4 — 5 smaller than that at the disk formation epoch.
We demonstrate that volatiles tend to collect in the vicinity of their snowlines, both in the ice and gas phases, leading to the
formation of thick icy mantles potentially important for dust dynamics. The dust size is affected by a lower fragmentation

velocity of bare grains in the model with a higher turbulent viscosity.
https://arxiv.org/abs/2103.06045
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Molecular Clouds in the Second Quadrant of the Milky Way Mid-plane from 1=104°75
- to 1=119°75 and b=-5°25 to b=5°25

Yuehui Ma, Hongchi Wang, Chong Li, Lianghao Lin, Yan Sun, Ji Yang % We have studied the properties of molecular
clouds in the second quadrant of the Milky Way Mid-plane from 1=104°75 to 1=119°75 and b= —5°25 to b=5°25 using the ?CO,
13CO, and C'®*0 J = 1 —0 emission line data from the Milky Way Imaging Scroll Painting project (MWISP). We have identified
857 and 300 clouds in the '2CO and '*CO spectral cubes, respectively, using the DENDROGRAM + SCIMES algorithms.
The distances of the molecular clouds are estimated and the physical properties like masses, sizes, and surface densities of the
clouds are tabulated. The molecular clouds in the Perseus arm are about 30—50 times more massive and 4—6 times larger than
the clouds in the Local arm. This result, however, is likely biased by distance selection effects. The surface densities of the
clouds are enhanced in the Perseus arm with an average value of ~100 My pc~2. We selected the 40 most extended (>0.35
arcdeg?) molecular clouds from the '2CO catalog to build the Hy column density probability distribution function (N-PDF).
About 78% of the N-PDFs of the selected molecular clouds are well fitted with log-normal functions with only small deviations
at high-densities which correspond to star-forming regions with scales of ~1-5 pc in the Local arm and ~5-10 pc in the Perseus
arm. About 18% of the selected molecular clouds have power-law N-PDFs at high-densities. In these molecular clouds, the
majority of the regions fitted with the power-law correspond to molecular clumps of sizes of ~1 pc or filaments of widths of ~1

pe- https://arxiv.org/abs/2102.12199

The Galactic HII Region Luminosity Function at Radio and Infrared Wavelengths

* J. L. Mascoop, L. D. Anderson, Trey. V. Wenger, Z. Makai, W. P. Armentrout, Dana. S. Balser, T. M. Bania

% The Galactic HII region luminosity function (LF) is an important metric for understanding global star formation properties
of the Milky Way, but only a few studies have been done and all use relatively small numbers of HII regions. We use a sample
of 797 first Galactic quadrant HII regions compiled from the WISE Catalog of Galactic HII Regions to examine the form of
the LF at multiple infrared and radio wavelengths. Our sample is statistically complete for all regions powered by single stars
of type 09.5V and earlier. We fit the LF at each wavelength with single and double power laws. Averaging the results from
all wavelengths, the mean of the best-fit single power law index is (@) = —1.75 + 0.01. The mean best-fit double power law
indices are (a1) = —1.40 £+ 0.03 and (a2) = —2.33 &+ 0.04. We conclude that neither a single nor a double power law is strongly
favored over the other. The LFs show some variation when we separate the HII region sample into subsets by heliocentric
distance, physical size, Galactocentric radius, and location relative to the spiral arms, but blending individual HII regions into
larger complexes does not change the value of the power law indices of the best-fit LF models. The consistency of the power
law indices across multiple wavelengths suggests that the LF is independent of wavelength. This implies that infrared and radio

tracers can be employed in place of Ha.
https://arxiv.org/abs/2102.09033



og. Dipper-like variability of the Gaia alerted young star V555 Ori
Zsofia Nagy, Elza Szegedi-Elek, Péter Abraham, Agnes Koéspal, Attila Bédi, Jéréome Bouvier, Maria Kun,
Attila Moér, Borbala Cseh, Aniké Farkas-Takacs, Ott6 Hanyecz, Simon Hodgkin, Bernadett Ignacz, Réka
Ko6nyves-To6th, Levente Kriskovics, Gabor Marton, Laszlé6 Mészaros, Andras Ordasi, Andras Pal, Paula Sarkis,
Krisztian Sarneczky, Adam Sédor, Zs6fia Marianna Szabé, Rébert Szakats, Déra Tarczay-Nehéz, Krisztian
Vida, Gabriella Zsidi % V555 Ori is a T Tauri star, whose 1.5 mag brightening was published as a Gaia science alert in 2017.
We carried out optical and near-infrared photometric, and optical spectroscopic observations to understand the light variations.
The light curves show that V555 Ori was faint before 2017, entered a high state for about a year, and returned to the faint
state by mid-2018. In addition to the long-term flux evolution, quasi-periodic brightness oscillations were also evident, with a
period of about 5 days. At optical wavelengths both the long-term and short-term variations exhibited colourless changes, while
in the near-infrared they were consistent with changing extinction. We explain the brightness variations as the consequence
of changing extinction. The object has a low accretion rate whose variation in itself would not be enough to reproduce the
optical flux changes. This behaviour makes V555 Ori similar to the pre-main sequence star AA Tau, where the light changes
are interpreted as periodic eclipses of the star by a rotating inner disc warp. The brightness maximum of V555 Ori was a
moderately obscured (Ay=2.3 mag) state, while the extinction in the low state was Ay =6.4 mag. We found that while the
Gaia alert hinted at an accretion burst, V555 Ori is a standard dipper, similar to the prototype AA Tau. However, unlike in
AA Tau, the periodic behaviour was also detectable in the faint phase, implying that the inner disc warp remained stable in

both the high and low states of the system.
https://arxiv.org/abs/2103.10313

The substructure of the Perseus star forming region: A survey with Gaia DR2

Tatiana Pavlidou, Aleks Scholz, Paula S. Teixeira % We use photometric and kinematic data from Gaia DR2 to explore
the structure of the star forming region associated with the molecular cloud of Perseus. Apart from the two well known clusters,
IC 348 and NGC 1333, we present five new clustered groups of young stars, which contain between 30 and 300 members, named
Autochthe, Alcaeus, Heleus, Electryon and Mestor. We demonstrate these are co-moving groups of young stars, based on how
the candidate members are distributed in position, proper motion, parallax and colour-magnitude space. By comparing their
colour-magnitude diagrams to isochrones we show that they have ages between 1 and 5 Myr. Using 2MASS and WISE colours
we find that the fraction of stars with discs in each group ranges from 10 to 50 percent. The youngest of the new groups is also
associated with a reservoir of cold dust, according to the Planck map at 353 GHz. We compare the ages and proper motions
of the five new groups to those of IC 348 and NGC 1333. Autochthe is clearly linked with NGC 1333 and may have formed in
the same star formation event. The seven groups separate roughly into two sets which share proper motion, parallax and age:
Heleus, Electryon, Mestor as the older set, and NGC 1333, Autochthe as the younger set. Alcaeus is kinematically related to
the younger set, but at a more advanced age, while the properties of IC 348 overlap with both sets. All older groups in this

star forming region are located at higher galactic latitude.
https://arxiv.org/abs/2102.08263



31 Detection of new O-type stars in the obscured stellar cluster Tr 16-SE in the Carina
" Nebula with KMOS
Thomas Preibisch, Stefan Flaischlen, Christiane G6ppl, Barbara Ercolano, Veronica Roccatagliata % The Carina
Nebula harbors a large population of high-mass stars, including at least 75 O-type and Wolf-Rayet stars, but the current census
is not complete since further high-mass stars may be hidden in or behind the dense dark clouds that pervade the association.
With the aim of identifying optically obscured O- and early B-type stars in the Carina Nebula, we performed the first infrared
spectroscopic study of stars in the optically obscured stellar cluster Tr 16-SE, located behind a dark dust lane south of eta
Car. We used the integral-field spectrograph KMOS at the ESO VLT to obtain H- and K-band spectra with a resolution of
R sim 4000 (Delta lambda sim 5 A) for 45 out of the 47 possible OB candidate stars in Tr 16-SE, and we derived spectral
types for these stars. We find 15 stars in Tr 16-SE with spectral types between O5 and B2 (i.e., high-mass stars with M >=
8 Msun, only two of which were known before. An additional nine stars are classified as (Ae)Be stars (i.e., intermediate-mass
pre-main-sequence stars), and most of the remaining targets show clear signatures of being late-type stars and are thus most
likely foreground stars or background giants unrelated to the Carina Nebula. Our estimates of the stellar luminosities suggest
that nine of the 15 O- and early B-type stars are members of Tr 16-SE, whereas the other six seem to be background objects.
Our study increases the number of spectroscopically identified high-mass stars (M >= 8 Msun) in Tr 16-SE from two to nine and
shows that Tr 16-SE is one of the larger clusters in the Carina Nebula. Our identification of three new stars with spectral types
between O5 and O7 and four new stars with spectral types O9 to Bl significantly increases the number of spectroscopically

identified O-type stars in the Carina Nebula.
https://arxiv.org/abs/2103.00196

A Galactic survey of radio jets from massive protostars

32. S. J. D. Purser, S. L. Lumsden, M. G. Hoare, S. Kurtz % In conjunction with a previous southern-hemisphere work,
we present the largest radio survey of jets from massive protostars to date with high-resolution, (~ 0.04") VLA observations
towards two subsamples of massive star-forming regions of different evolutionary statuses: 48 infrared-bright, massive YSOs
and 8 IRDCs containing 16 luminous (Lpe > 10° L) cores. For 94% of the MYSO sample we detect thermal radio (o > —0.1
whereby S, o« ¥¥) sources coincident with the protostar, of which 84% (13 jets and 25 candidates) are jet-like. Radio luminosity
is found to scale with Ly, similarly to the low-mass case supporting a common mechanism for jet production across all masses.
Associated radio lobes tracing shocks are seen towards 52% of jet-like objects and are preferentially detected towards jets
of higher radio and bolometric luminosities, resulting from our sensitivity limitations. We find jet mass loss rate scales with
bolometric luminosity as mjer o Lo’ °%%2, thereby discarding radiative, line-driving mechanisms as the dominant jet-launching
process. Calculated momenta show that the majority of jets are mechanically capable of driving the massive, molecular outflow
phenomena since pjet > Poutfow. Finally, from their physical extent we show that the radio emission can not originate from

small, optically-thick HiI regions. Towards the IRDC cores, we observe increasing incidence rates/radio fluxes with age using

the proxy of increasing luminosity-to-mass (£ ) and decreasing infrared flux ratios (g—gz"ﬁ) Cores with £ < 40 Lo Mo ™"

are not detected above (5.8GHz) radio luminosities of ~ 1mJy kpc?.

https://arxiv.org/abs/2103.08990



