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(1) An ALMA study of hub-filament systems
I. On the clump mass concentration within the most massive cores
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Figure 2. Core mass against deconvolved radius (Rsource) plot for all extracted
cores from all 6 IRDCs. Upper limits for the radii of unresolved sources are
cated with arrows pointing towards the left.
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Long-term stability of planets in and around binary stars

Harry A. Ballantyne, Tore Espaas, Bethan Z. Norgrove, Bethany A. Wootton, Benjamin R. Harris, Isaac L.
Pepper, Richard D. Smith, Rosie E. Dommett, Richard J. Parker % Planets are observed to orbit the component
star(s) of stellar binary systems on so-called circumprimary or circumsecondary orbits, as well as around the entire binary system
on so-called circumbinary orbits. Depending on the orbital parameters of the binary system a planet will be dynamically stable
if it orbits within some critical separation of the semimajor axis in the circumprimary case, or beyond some critical separation for
the circumbinary case. We present N-body simulations of star-forming regions that contain populations of primordial binaries
to determine the fraction of binary systems that can host stable planets at various semimajor axes, and how this fraction of
stable systems evolves over time. Dynamical encounters in star-forming regions can alter the orbits of some binary systems,
which can induce long-term dynamical instabilities in the planetary system and can even change the size of the habitable zone(s)
of the component stars. However, the overall fraction of binaries that can host stable planetary systems is not greatly affected
by either the assumed binary population, or the density of the star-forming region. Instead, the critical factor in determining



(3) A search for transiting companions in the J1407 (V1400 Cen)
system*

S. Barmentloo!**, C. Dik'**, M. A. Kenworthy!, E. E. Mamajek® 3, E-J. Hambsch*?>, D. E. Reichart®,
J. E. Rodriguez’, and D. M. van Dam
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Fig. 6. Fitting of the long term activity of J1407. The brown-red curve
indicates the best fitting sinusoid. The black dotted line shows the

(weighted) average rotation period.
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Structured velocity field in the inner envelope of B335: ALMA observations of rare CO
isotopologues

Victoria Cabedo, Anaélle Maury, Josep Miquel Girart, Marco Padovani % Studying Class 0 objects is very important,
as it allows to characterize dynamical processes at the onset of the star formation process, and to determine the physical
mechanisms responsible for the outcome of the collapse. Observations of dense gas tracers allow the characterization of key
kinematics of the gas directly involved in the star-formation process, such as infall, outflow or rotation. This work aims at
investigating the molecular line velocity profiles of the Class 0 protostellar object B335 and attempts to put constraints on
the infall motions happening in the circumstellar gas of the object. Observations of C17O (1-0), C*¥0O (1-0) and 2CO
(2-1) transitions are presented and the spectral profiles are analyzed at envelope radii between 100 and 860 au. C'7O
emission presents a double peaked line profile distributed in a complex velocity field. Both peaks present an offset of
0.2 to 1 km s~! from the systemic velocity of the source in the probed area. The optical depth of the C'7O emission
has been estimated and found to be less than 1, suggesting that the two velocity peaks trace two distinct velocity
components of the gas in the inner envelope. After discarding possible motions that could produce the complex velocity
pattern, such as rotation and outflow, it is concluded that infall is producing the velocity field. Because inside-out
symmetric collapse cannot explain those observed profiles, it is suggested that those are produced by non-isotropic
accretion from the envelope into the central source along the outflow cavity walls.
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(5) The SVS13-A Class | chemical complexity as revealed by S-bearing
species. SOLIS XIll

C. Codella! 2, E. Bianchi®>!, L. Podio!, S. Mercimek!:3, C. Ceccarelli?, A. Lépez-Sepulcre® 4, R. Bachiller’, P.
Caselli®, N. Sakai’, R. Neri*, F. Fontani!, C. Favre?, N. Balucani® 2, B. Lefloch?, S. Viti” ', and S. Yamamoto!!: 2
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2. The SVS13-A Class | prototypical source

The SVS13-A object is located in the NGC1333 cluster, in the
Perseus region, at a distance of 299 + 14 pc (Zucker et al. 2018).
SVS13-A is in turn a 0”3 binary source (VLA4A, VLA4B;
Anglada et al. 2000; Tobin et al. 2016, 2018), so far not disen-
tangled using mm-wavelengths observations (e.g. Lefevre et al.
2017; Maury et al. 2019), located close (~ 4”) is a third ob-
ject called VLA3. The three objects are surrounded by a large
molecular envelope (Lefloch et al. 1998). The bolometric lumi-
nosity of SVS13-A is ~ 50 Ly, and it is considered as one of
the archetypical Class I sources (at least 10° yr, e.g. Chini et al.
1997), having been observed in the last decades at different spec-
tral windows (see e.g. Chini et al. 1997; Bachiller et al. 1998; 20 0
Looney et al. 2000; Chen et al. 2009; Tobin et al. 2016; Maury

et al. 2019, and references therein). SVS13-A is driving an ex-

tended molecular outflow (Lefloch et al. 1998; Codella et al. 0:1
1999; Sperling et al. 2020; Dionatos et al. 2020), associated with > =+

the Herll))ig-Haro (HH) chain 7-11 (Reipurth et al. 1993) as well 205 G H Eﬁ‘ﬁ: I&

as younger flows moving towards Southern-Eastern directions I\ 47 B

(Lefevre et al. 2017). 7] ﬁq: B
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Fig. 15. Summary of the abundances with respect to H, derived for the
hot corino observed towards SVS13-A (Ny, = 3 x 10* cm™ Chen et al.
2009, ). Blue points are for the S-species reported in the present paper,
while blue triangles (Bianchi et al. 2019a) and grey diamonds (Belloche
et al. 2020) are for iCOMs (see Sect. 6.1).
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The GRAVITY Young Stellar Object survey VIII. Gas and dust faint inner rings in the

hybrid disk of HD141569
GRAVITY Collaboration, V. Ganci et al. % The formation and evolution of planetary systems impact the primordial

accretion disk. HD141569 is the only known pre-main sequence star characterized by a hybrid disk. Observations
probed the outer-disk structure showing a complex system of rings and interferometric observations attempted to
characterize its inner 5 au region, but derived limited constraints. The goal of this work was to explore with new
high-resolution interferometric observations the properties of the dust and gas in the internal regions of HD141569. We
observed HD141569 on mas scales with GRAVITY /VLTI in the near-infrared at low and high spectral resolution. We
interpreted the visibilities and spectral energy distribution with geometrical models and radiative transfer techniques
to constrain the dust emission. We analyzed the high spectral resolution quantities to investigate the properties of the
Br-Gamma line emitting region. Thanks to the combination of three different epochs, GRAVITY resolves the inner
dusty disk in the K band. Data modeling shows that an IR excess of about 6% is spatially resolved and that the origin
of this emission is confined in a ring of material located at a radius of 1 au from the star with a width smaller than
0.3 au. The MCMax modeling suggests that this emission could originate from a small amount of QHPs, while large
silicate grain models cannot reproduce at the same time the observational constraints on the properties of near-IR
and mid-IR fluxes. The differential phases in the Br-Gamma line clearly show an S-shape that can be best reproduced
witha gas disk in Keplerian rotation, confined within 0.09 au. This is also hinted at by the double-peaked Br-Gamma
emission line shape. The modeling of the continuum and gas emission shows that the inclination and position angle
of these two components are consistent with a system showing relatively coplanar rings on all scales.



