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Figure 1. Gallery of ALMA continuum images at Band 6 or 7 of the disks in the sample of this study. The maps of HD 142527

Fig 3.CO(sold) &dust(dashed) DFEH 7

and AB Aur are zoomed out compared to the others because of their size. Details of the observations can be found in Table 2.
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Striations, integrals, hourglasses and collapse - thermal
instability driven magnetic simulations of molecular clouds

C. J. Wareing'*, J. M. Pittard! and S. A. E. G. Falle?

! School of Physics and Astronomy, University of Leeds, Leeds, LS2 9JT, U.K.
2School of Mathematics, University of Leeds, Leeds, LS2 9JT, U.K.

ABSTRACT

The MHD version of the adaptive mesh refinement (AMR) code, MG, has been em-
ployed to study the interaction of thermal instability, magnetic fields and gravity
through 3D simulations of the formation of collapsing cold clumps on the scale of a few
parsecs, inside a larger molecular cloud. The diffuse atomic initial condition consists
of a stationary, thermally unstable, spherical cloud in pressure equilibrium with lower
density surroundings and threaded by a uniform magnetic field. This cloud was seeded
with 10% density perturbations at the finest initial grid level around n=1.1cm™3
and evolved with self-gravity included from the outset. Several cloud diameters were
considered (100 pc, 200 pc and 400 pc) equating to several cloud masses (17,000 Mg,
136,000 Mg and 1.1 x 106 Mg, ). Low-density magnetic-field-aligned striations were ob-
served as the clouds collapse along the field lines into disc-like structures. The induced
flow along field lines leads to oscillations of the sheet about the gravitational minimum
and an integral-shaped appearance. When magnetically supercritical, the clouds then
collapse and generate hourglass magnetic field configurations with strongly intensified
magnetic fields, reproducing observational behaviour. Resimulation of a region of the
highest mass cloud at higher resolution forms gravitationally-bound collapsing clumps
within the sheet that contain clump-frame supersonic (M ~ 5) and super-Alfvénic
(Ma ~ 4) velocities. Observationally realistic density and velocity power spectra of
the cloud and densest clump are obtained. Future work will use these realistic initial
conditions to study individual star and cluster feedback.
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The JCMT BISTRO survey:
alighnment between outflows and magnetic fields in dense cores/clumps
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Figure 5. Distribution of the misalignment angles between the out-
flow orientations and the mean magnetic field orientations in the
dense cores and clumps (thick step curve). Gray area presents the
1o uncertainty of the distribution, assuming that there is a 10° un-
certainty in each measurement of the misalignment. We note that
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Kinematical signs of dust trapping and feedback in a local pressure bump in the protoplanetary disk around HD 142527 revealed
with ALMA

Hs1-WEr YEN' AND PIN-Gao Gu'

ABSTRACT

We analyzed the archival data of the continuum emission at six wavelengths from 3 to 0.4 mm and *CO
and C'"0 (1-0, 2-1, and 3-2) lines in the protoplanetary disk around HD 142527 obtained with the Atacama
Large Millimeter/submillimeter Array. We performed fitting to the spectral energy distributions obtained at the
six wavelengths with the gray-body slab models to estimate the distributions of the dust surface density and
spectral index of dust absorption coefficient 8. We also estimated the distribution of the gas column density by
fitting the C'80 spectra and measured the disk rotation by fitting the Keplerian disk models to the C'®0 data.
We found super- and sub-Keplerian rotation inside and outside the dust ring in the northwest in the HD 142527
disk, suggestive of the presence of a local pressure bump. In comparison with our estimated dust and gas
distributions, the location of the pressure bump is coincident with the region showing a three times higher dust
density and a three times lower gas-to-dust mass ratio than the mean values in the disk, suggesting dust trapping
in the pressure bump. Nevertheless, there is no correlation between our derived B distribution and the location
of the pressure bump. In addition, we found that the width of the dust ring is comparable or larger than the RA offset (arcsec)
width of the pressure bump, which could suggest that dust feedback is significant in the pressure bump.
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Figure 7. Color scale maps show the velocity deviation from the circular Keplerian rotation detected in the C'*O (2-1) emission in the
HD 142527 disk (in units of kms™"). The velocity resolution of the C'*0 (2-1) data is 0.09 km s~'. The velocity deviation in the central 0”5
region could be related to the warped accretion flow around the binary system (Christiaens et al. 2018), which is not the scope of the present
paper due to our limited angular resolution of 0745. In our discussion, we focus on the velocity deviation in the northwest at position angle
from 300° to 360° and radii close to 172. Panel b—d present the comparison of the velocity deviation (color scale) with the dust surface density
(contours in panel b), the gas-to-dust mass ratio (contours in panel c), and the spectral index of dust absorption coefficient (8; contours in panel
d) in the HD 142527 disk. Dotted inner and outer ellipses in each panel denote radii of 172 and 1”4 in the disk midplane.
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Multi-epoch SMA observations of the L.1448C(N) protostellar SiO jet
TOMOHIRO YOSHIDA,! TiEN-HA0 Hsien,?2 Naomr HIRANO,2 AND YUSUKE Aso®

ABSTRACT

L1448C(N) is a young protostar in Perseus, driving an outflow and an extremely high-velocity (EHV’
molecular jet. We present multi-epoch observations of SiO J =8 — 7, CO J = 3 — 2 lines, and 34f
GHz dust continuum toward L1448C(N) in 2006, 2010, and 2017 with the Submillimeter Array. The
knots traced by the SiO line show the averaged proper motion is ~ 0706 yr—! and ~ 0704 yr~! fo
the blue- and red-shifted jet, respectively. The corresponding transverse velocities are ~ 78 km s™!
(blueshifted) and ~ 52 km s~! (redshifted). Together with the radial velocity, we found the inclinatior
angle of the jets from the plane of the sky to be ~ 34° for the blueshifted jet and ~ 46° for the
redfshifted jet. Given the new inclination angles, the mass-loss rate and mechanical power were refinec
to be ~ 1.8 x 107% M, and ~ 1.3 L, respectively. In the epoch of 2017, a new knot is detectec
at the base of the redshifted jet. We found that the mass-loss rate of the new knot is three times
higher than the averaged mass-loss rate of the redshifted jet. Besides, continuum flux has enhanced by
~ 37% between 2010 and 2017. These imply that the variation of the mass-accretion rate by a facto
of ~ 3 has occurred in a short timescale of ~ 10 — 20 yr. In addition, a knot in the downstream of the
redshifted jet is found to be dimming over the three epochs.
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Figure 7. 3D velocities of each knot versus its 3D distance
from the central star in the first epoch. The dashed lines
indicate the linear fits to the data points except for the Bl-a
knot.
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An X-ray View of Two Infrared Dark Clouds G034.43+00.24 and G035.39-00.33

HanBo Yu,! JunrENG WANG,! AND JoNaTHAN C. Tan??

ABSTRACT

We present a high spatial resolution Chandra X-ray study of two Infrared Dark Clouds (IRDCs),
G034.43+00.24 and G035.39-00.33, which are expected to be in the early phases of star cluster for-
mation. We detect 112 and 209 valid X-ray point sources towards (G034.43+00.24 and G035.39-00.33,
respectively. We cross-match the X-ray point sources with 2MASS, GLIMPSE and WISE catalogs and
find 53% and 59% of the X-ray sources in G034.43400.24 and in G035.39-00.33 have corresponding
infrared counterparts, respectively. These sources are probable members of young massive clusters in
formation, and using stellar isochrones we estimate that a population of 1-2 Myr old, intermediate to
high mass young stellar objects (YSOs) exist in both IRDCs. Two and ten Class II counterparts to
X-ray sources were identified in G034.43+00.24 and in G035.39-00.33, respectively, which are located
in or near dark filaments. The X-ray Luminosity Function (XLF) of G035.39-00.33 implies that the
total mass consists of up to ~ 1,700 Mg of stars, using the XLF of the well-studied Orion Nebula
Cluster as calibrator. This corresponds to a star formation efficiency of at most 5%, indicating the
system is still very much gas dominated and in an early stage of the star formation process. The
population of G034.43+00.24 is less well determined due to the lower sensitivity of its observations.

(b)
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Confirming the Explosive Outflow in G5.89 with ALMA

Luis A. ZapaTa,! PauL T. P. Ho,23 MANUEL FERNANDEZ-LOPEZ,? ESTRELLA GUzZMAN CCOLQUE,!
Luis F. Ropricuez,!:® Jost REYES-VALDES,® Joun BaLLy,” AiNa Pavau,! Masao Sarro,5?
PaTricio SANHUEZA,S? P. R. R1vERA-ORTIZ,!? AND A. RODRIGUEZ-GONZALEZ!!

ABSTRACT

The explosive molecular outflow detected decades ago in the Orion BN /KL region of

massive star formation was considered to be a bizarre event. This belief was strength-
-24°03'50.0"

ened by the non detection of similar cases over the years with the only exception of the
marginal case of DR21. Here, we confim a similar explosive outflow associated with 55.0"]
the UCHy; region G5.89—0.39 that indicates that this phenomenon is not unique to
04'00.0"

Orion or DR21. Sensitive and high angular resolution (~ 0.1”) ALMA CO(2-1) and

SiO(5—4) observations show that the molecular outflow in the massive star forming

Declination (J2000)

region G5.89—0.39 is indeed an explosive outflow with an age of about 1000 yrs and a =

liberated kinetic energy of 10%6-4% erg. Our new CO(2—1) ALMA observations revealed

10.0"
over 30 molecular filaments, with Hubble-like expansion motions, pointing to the center e P

R 4 : 2990 AU

Radial Velocity (km s=1)

—100

of UCHy; region. In addition, the SiO(5—4) observations reveal warmer and strong 31.00s 30.50s 30.00s  18h00m29.50s

Right Ascension (J2000)
shocks very close to the origin of the explosion, confirming the true nature of the flow.

A simple estimation for the occurrence of these explosive events during the formation Fig 1. ALMA CO(2-1) moment I map

of the massive stars indicates an event rate of once every ~100 yrs, which is close to

the supernovae rate.
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