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Possible progression of mass flow processes around young intermediate-mass stars based on high-resolution
near-infrared spectroscopy. I. Taurus
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Normalized Flux

Object Phase SED C/WTTS i M Maiak
(deg.) (107 Mg yr— 1) (Mg)
(1) (2) (3) (4) (5) (6) (7)
V802 Tau T T W 60 (MoDR), 50 (Hal0) 10.5 (DNBI8), 7.2 (Liull) 0.000
AB Aur I I1 C <45 (GrQQ) 22 (Co05), 40 (Tal2) 14.1 (GNTHO06), 1.8 (DB11), 39 (DNB18) 0.004
TRAS 0410143103 I 11 C
HP Tau/G2 ITI 111 W 50 (We8T7), 67 (Bo95)
RY Tau II II C 86 (Mu03), 66 (Is10) 6.4-9.2 (Ca04 0.02
SU Aur II II C 62 (Ak02), 86 (Mu03) 0.5-0.6 (Ca04 0.0009
HD 283572 II1 II1 W 35 (5t98), 48 (Wi02), 60 (JBBY94) . <0.0004
T Tau I II C 19 (HRB97), 20 (Ar02) 3.1-5.7 (Cab4), 3.2 (WGO01) 0.008
HBC 388 IIT II1 W 45 (Ar02 <0.9 (WG01) <0.0003
RW Aur II II C 40 (Ar02 2.0 (In13) 0.004
V773 Tau 1T 11 W 34 (5116) 0.15 (Sil6) 0.0005
V410 Tau II1 III W 54 (Ha95), 70 (JBM94, St94, RS96), <0.16 (WGO01) <0.0004
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UX Tau 11 1T C 35 (Anl1) 1.1 (Es10) 0.005
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Near-equilibrium 1sotope fractionation during planetesimal evaporation

E.D. YOUNG*!, A.SHAHAR?, F. NIMMO?, H. E. SCHLICHTING!, E. A. SCHAUBLE!, H. TANG!, J.

[LABIDI
arXiv:1909.05978
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Spectral evolution and radial dust transport in the prototype young eruptive system EX Lup®

P. ABranAM.! L. CHEN.! A. K6sPAL.Y2 J. BouwMAN.2 A. CARMONA.® M. HAaAS.* A. SICILIA-AGUILAR.?
C'. SOBRINO F1GAREDO.* R. VAN BOEKEL.? AND J. Varca®®
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A kinematically unbiased, all-sky search for nearby, young,

low-mass stars
arXiv:1910.10463

Alexander S. Binks,"** Matthieu Chalifour,®* Joel H. Kastner,?
David Rodriguez,” Simon J. Murphy.® David A. Principe,” Kristina Punzi,®
Germano G. Sacco? and Jestis Hernandez!"
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Molecular cloud distances based on the MWISP CO survey and Gaia DR2
QING-ZENG YAN,! J1 Yane,! Yan Sun,! Yane Su,! anDp YE Xu!

We present a new method of calculating distances of molecular clouds 1in the Galactic plane, using
CO observations and the Gaia DR2 parallax and G-band extinction (Ag) measurements. Due to
the complexity of dust environments in the Galactic plane, Ag contains irregular variations, which is
difficult to model. To overcome this difficulty, we propose that the Ag of off-cloud stars (Gaia stars
around molecular clouds) can be used as a baseline to calibrate the Ag of on-cloud stars (Gaia stars
toward molecular clouds), which removes the Ag components that are unrelated to molecular clouds.
The distance 1s subsequently inferred from the jump point in on-cloud A with Bayesian analysis and
Markov chain Monte Carlo (MCMC) sampling. We applied this baseline subtraction method to a 100
deg? region (209.75° < [ < 219.75° and |b] < 5°) in the third Galactic quadrant, which was mapped
as part of the Milky Way Imaging Scroll Painting (MWISP) project, covering three CO isotopologue
lines, and derived distances and masses for 11 molecular clouds, mmcluding the Maddalena molecular
clond and Sh 2-287. The results indicate that the distance of the Perseus Arm in this region is about
2.4 kpc and molecular clouds are present in the interarm regions.

Gaia T—3ZRAVWT. # FEFTOHRRCHARE) ZATE T HHETIRE
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The young massive star cluster Westerlund 2 observed with MUSE.
II. MUSEpack — a Python package to analyze the kinematics of young star clusters

PETER ZEIDLER,? ANTONELLA NoTA,%? ELENA SaABBIL,? PETER LuLiaK,"? ANNA F. McLEoD,>® Eva K. GREBEL,’
ANNA PasquaLrl,” Monica Tosr,®

We mapped the Galactic young massive star cluster Westerlund 2 (Wd2) with the integral field
spectrograph MUSE (spatial resolution: 0.2 arcsec px—', spectral resolution: A\ = 1.25A, wavelength
range 4600-9350A) mounted on the VLT, as part of an on-going study to measure the stellar and gas
kinematics of the cluster region. In this paper we present the fully reduced dataset and introduce our
new Python package “MUSEpack”, which we developed to measure stellar radial velocities with an
absolute precision of 1 -2 km s—! without the necessity of a spectral template library. This novel method
uses the two-dimensional spectra and an atomic transition line library to create templates around strong
absorption lines for each individual star. The code runs fully automatically on multi-core machines,
which makes it possible to efficiently determine stellar radial velocities of a large number of stars with
the necessary precision to measure the velocity dispersion of young star clusters. MUSEpack also
provides an enhanced method for removing telluric lines in crowded fields without sky exposures and
a Python wrapper for ESO’s data reduction pipeline.

We observed Wd2 with a total of 11 short and 5 long exposures to cover the bright nebular emission
and OB stars, as well as the fainter pre-main sequence stars down to ~ 1 Mg. The survey covers
an area of ~ 11arcmin? (15.8 pc?). In total, we extracted 1,725 stellar spectra with a mean S/N> 5
per pixel. A typical radial velocity (RV) uncertainty of 4.78kms=1, 2.92kms=!, and 1.1kms=! is
reached for stars with a mean S/N> 10, S/N> 20, S/N> 50 per pixel, respectively. Depending on the
number of spectral lines used to measure the RVs, it is possible to reach RV accuracies of 0.9 kms=1,
1.3kms™ ! and 2.2kms™! with > 5, 3 4, and 1 2 spectral lines, respectively. The combined statistical

uncertainty on the radial velocity measurements is 1.10kms™1.
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The Nearby, Young, x! Fornacis Cluster: Membership, Age, and an Extraordinary Ensemble of Dusty Debris Disks
B. ZUCKERMAN,' BETH KLEIN,' AND JOEL KASTNER?

1 Department of Physics and Astronomy, University of California, Los Angeles, CA 90095-1562, USA

2 Chester F. Carlson Center for Imaging Science, School of Physics and Astronomy, & Laboratory for Multiwavelength Astrophysics,
Rochester Institute of Technology, Rochester, NY 14623, USA

Only four star clusters are known within ~100 pc of Earth. Of these, the y! For cluster has
barely been studied. We use the Gaia DR2 catalog and other published data to establish the cluster
membership, structure, and age. The age of and distance to the cluster are ~40 Myr and 104 pc,
respectively. A remarkable, unprecedented, aspect of the cluster is the large percentage of M-type
stars with warm excess infrared emission due to orbiting dust grains — these stars lie in an annulus
that straddles the tidal radius of the cluster. The y! For cluster appears to be closely related to two
extensive, previously known, groups of comoving, coeval stars (the Tucana-Horologium and Columba
Associations) that are spread over much of the southern sky. While Tuc-Hor and y! For are comoving
and coeval, the difference in the frequency of their warm dusty debris disks at M-type stars could
hardly be more dramatic.

TED cluster TEH S chirl For DA IN—yTERRT=
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Protostellar Evolution in Serpens Main: Possible Origin of Disk-Size Diversity

YUSUKE Aso,' Naomr HIRANO,' YURI A1kawa,> MAsAHIRO N. MAcHIDA,®> NAGAYOsHI OHAsHL"* MAsao Sarro,>®
SHIGEHISA TAKAKUWA,"” HsI-WEI YEN,! AND JONATHAN P. WiLLIAMS®

We have observed the submillimeter continuum condensations SMM2, SMM4, SMM9, and SMM11
in the star forming cluster Serpens Main using the Atacama Large Millimeter/submillimeter Array
during Cycle 3 in the 1.3 mm continuum, ?CO J =2 — 1, SO Jy = 65 — 54, and C1*O J =2 — 1
lines at an angular resolution of ~ 0755 (240 au). Sixteen sources have been detected in the 1.3 mm
continuum, which can be classified into three groups. Group 1 consists of six sources showing extended
continuum emission and bipolar/monopolar 2C0O outflows. Although all the Group 1 members are
classified as Class 0 protostars, our observations suggest evolutionary trends among them in terms of
12CO outflow dynamical time, SO emission distribution, C**O fractional abundance, and continuum
morphology. Group 2 consists of four sources associated with a continuum filamentary structure and
no 2CO outflows. Central densities estimated from the 1.3 mm continuum intensity suggest that they
are prestellar sources in a marginally Jeans unstable state. Group 3 consists of six Spitzer sources
showing point-like 1.3 mm continuum emission and clumpy 2CO outflows. These features of Group
3 suggest envelope dissipation, preventing disk growth from the present size, r < 60 au. The Group
3 members are protostars that may be precursors to the T Tauri stars associated with small disks at
tens-au radil identified i recent surveys.

Serpense Main @ continuum condensation @ ALMA#R 8l
16 DY—RERDITT=
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Detection of Ho emission from PZ Tel B using SPHERE/ZIMPOL*

Arianna Musso Barcucci', Gabriele Cugnoz, Ralf Launhardt', André Miiller!, Judit Szulagyi'}’, Roy van Boekel!,
Thomas Henning‘, Mickael Bonnefoy“, Sascha P. Quanz?, and Faustine Cantalloube!

Ha is a powerful tracer of accretion and chromospheric activity, which has been detected in the case of young brown dwarfs and
even recently in planetary mass companions (e.g. PDS70b and c). Ha detections and characterisation of brown dwarf and planet
companions can further our knowledge of their formation and evolution, and expanding such a sample is therefore our primary goal.
We used the Zurich Imaging POLarimeter (ZIMPOL) of the SPHERE instrument at the Very Large Telescope (VLT) to observe the
known 38 — 72M; companion orbiting PZ Tel, obtaining simultaneous angular differential imaging observations in both continuum
and narrow Ha band. We detect Ha emission from the companion, making this only the second Ha detection of a companion using
the SPHERE instrument. We used our newly added astrometric measurements to update the orbital analysis of PZ Tel B, and we used
our photometric measurements to evaluate the Ha line flux. Given the estimated bolometric luminosity, we obtained an Ha activity
(log(Lyy/Lpor)) between —4.16 and —4.31. The Ha activity of PZ Tel B is consistent with known average activity levels for M dwarf
of the same spectral type. Given the absence of a known gaseous disk and the relatively old age of the system (24 Myr), we conclude
that the Ha emission around PZ Tel B is likely due to chromospheric activity.

PZ Tel B (38-72MJ M E1i5/1TLVS companion) M5, Halpha & H
£ 5<. chromospheric activity
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The 3D structure of CO depletion in high-mass prestellar regions

S. Bovino!, S. Ferrada-Chamorro!, A. Lupi?, G. Sabatini®®?*, A. Giannetti*, and

D. R. G. Schleicher!

Disentangling the different stages of the star-formation process, in particular in the high-mass
regime, is a challenge in astrophysics. Chemical clocks could help alleviating this problem, but
their evolution strongly depends on many parameters, leading to degeneracy in the interpretation
of the observational data. One of these uncertainties is the degree of CO depletion. We present
here the first self-consistent magneto-hydrodynamic simulations of high-mass star-forming regions
at different scales, fully coupled with a non-equilibrium chemical network, which includes C-N-O
bearing molecules. Depletion and desorption processes are treated time-dependently. The results
show that full CO-depletion (i.e. all gas-phase CO frozen-out on the surface of dust grains).,
can be reached very quickly, in one third or even smaller fractions of the free-fall time, whether
the collapse proceeds on slow or fast timescales. This leads to a high level of deuteration in a
short time both for typical tracers like NoH™, as well as for the main ion H;f, the latter being in
general larger and more extended. No depletion is slightly less efficient, and no direct effects on
N-bearing molecules and deuterinm fractionation are observed. We show that CO depletion is
not the only driver of deuteration, and that there is a strong impact on D ... when changing the
grain-size. We finally apply a two-dimensional gaussian Point Spread Function to our results to
mimic observations with single-dish and interferometers. Our findings suggest that the low-values
observed in high-mass star-forming clumps are in reality masking a full-depletion stage in the
inner 0.1 pc region.

MHD & non-equilibrium chemistry ZfiA & HE - KEEEFMKEBOFE
CO depletion DIkFZEFANSD
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