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357.8) Turbulence in outer protoplanetary disks: MRI or VSI?
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357.5) Possible Explosive Dispersal Outflow in IRAS 16076-5134 revealed with ALMA
Estrella Guzman Ccolque, Manuel Fernandez-Lopez, Luis A. Zapata, Tapas Baug
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explosive dispersal outflows: new subclass of molecular outflows
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dozens of filament-shaped ejections isotropically distributed on the sky
Each filament follows a well- defined Hubble velocity law 0s 5 2705 s lenmzes:
% CO, H2, [Fell] e censon 2000

% Narrow straight filament-like structures: isotropic, common position, Hubble’s law

% The redshifted and blueshifted filaments seem to overlap in the plane of the sky.

Y associated with regions of high- mass star formation

% energies are in the range of 1047 - 1049 erg.
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357.2) Tracing the contraction of the pre-stellar core L1544 with HC170+ J = 1-0 emission
J. F. Asensio, S. Spezzano, P. Caselli, F. O. Alves, O. Sipila, E. Redaelli, L. Bizzocchi, F. Lique, /
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357.1) Ices in planet-forming disks: Self-consistent ice opacities in disk models
Aditya M. Arabhavi, Peter Woitke, Stephanie M. Cazaux, Inga Kamp, Christian Rab, Wing-Fai

Context. In cold and shielded environments, molecules freeze out on dust grain surfaces to form ices such as H,O, CO, CO,, CHy,
CH;O0H, and NHj. In protoplanetary disks, such conditions are present in the midplane regions beyond the snowline, but the exact
radial and vertical extension depend on disk mass, geometry, and stellar ultra-violet irradiation.

Aims. The goal of this work is to present a computationally efficient method to compute ice and bare-grain opacities in protoplanetary
disk models consistently with the chemistry and to investigate the effect of ice opacities on the physico-chemical state and optical
appearance of the disk.

Methods. A matrix of Mie efficiencies is pre-calculated for different ice species and thicknesses, from which the position dependent
opacities of icy grains are then interpolated. This is implemented in the PRODIMO code by a self-consistent solution of ice opacities
and the local composition of ices, which are obtained from our chemical network.

Results. Locally, the opacity can change significantly, for example, an increase by a factor of more than 200 in the midplane, especially
at ultra-violet and optical wavelengths, due to ice formation. This is mainly due to changes in the size distribution of dust grains
resulting from ice formation. However, since the opacity only changes in the optically thick regions of the disk, the thermal disk
structure does not change significantly. For the same reason, the spectral energy distributions (SEDs) computed with our disk models
with ice opacities generally show only faint ice emission features at far-IR wavelengths. The ice absorption features are only seen in
the edge-on orientation. The assumption made on how the ice is distributed across the grain size distribution (ice power law) influences
the far-infrared and millimeter slope of the SED. The ice features and their strengths are influenced by the ice power law and the type
of chemistry. Our models predict stronger ice features for observations that can spatially resolve the disk, particularly in absorption.



357.3) Volatile-rich comets ejected early on during Solar System formation
S.E. Anderson, J.-M. Petit, B. Noyelles, O. Mousis, P. Rousselot

Context. Comet C/2016 R2 PanSTARRS (hereafter C/2016 R2) presents an unusually high N»/CO abundance ratio, as well as a heavy
depletion in H,O, making it the only known comet of its kind. Understanding its dynamical history is therefore of essential importance
as it would allow us to gain a clearer understanding of the evolution of planetesimal formation in our Solar System. Two studies have
independently estimated the possible origin of this comet from building blocks formed in a peculiar region of the protoplanetary disk,
near the ice line of CO and N,.

Aims. We intend to investigate the fates of objects formed from the building blocks in these regions. We hope to find a possible
explanation for the lack of C/2016 R2-like comets in our Solar System.

Methods. Using a numerical simulation of the early stages of Solar System formation, we track the dynamics of these objects in
the Jumping Neptune scenario based on five different initial conditions for the protosolar disk. We integrate the positions of 250 000
planetesimals over time in order to analyze the evolution of their orbits and create a statistical profile of their expected permanent
orbit.

Results. We find that objects formed in the region of the CO- and N»- ice lines are highly likely to be sent towards the Oort Cloud or
possibly ejected from the Solar System altogether on a relatively short timescale. In all our simulations, over 90% of clones formed in
this region evolved into a hyperbolic trajectory, and between 1% and 10% were potentially captured by the Oort Cloud. The handful
of comets that remained were either on long-period, highly eccentric orbits like C/2016 R2, or absorbed into the Edgeworth—Kuiper
belt.

Conclusions. Comets formed <15 au were predominantly ejected early in the formation timeline. As this is the formation zone likely
to produce comets of this composition, this process could explain the lack of similar comets observed in the Solar System.



357.4) The Star Formation-Gas Density Relation in Four Galactic GMCs: Effects of &
John H. Bieging, Shuo Kong

We present maps of 4 galactic giant molecular clouds (GMCs) in the J=2-1 emission
of both CO and ®CO. We use an LTE analysis to derive maps of the CO excitation
temperature and column density and the distribution of total molecular gas column
density, ¥,,,. The depletion of CO by freeze-out onto cold dust grains is accounted
for by an approximation to the results of Lewis et al. (2021) which were derived from
far-IR observations with Herschel. The surface density of young stellar objects (YSOs)
is obtained from published catalogs. The mean YSO surface density exhibits a power-
law dependence on X4, with exponents in the range 0.9 to 1.9. Gas column density
probability distribution functions (PDF's) show power-law tails extending to high col-
umn densities. The distributions of sonic Mach number, Mg are sharply peaked at
Mg ~ 5 — 8 for 3 GMCs; a fourth has a broad distribution up to Mg = 30, possibly a
result of feedback effects from multiple OB stars. An analysis following the methodol-
ogy of Pokhrel et al. (2021) finds that our sample of GMCs shows power-law relations
that are somewhat shallower than found by Pokhrel et al. (2021) for the star formation
rate vs. (Lg4s) and vs. (Xgas)/tss in a different sample of clouds. We discuss possible
differences in the two samples of star-forming clouds and the effects of stellar feedback
on the relation between gas density and star formation rate.



357.6) Turbulence and Accretion: a High-resolution Study of the B5 Filaments
Michael Chun-Yuan Chen, James Di Francesco, Jaime E. Pineda, Stella S.
Offner, Rachel K. Friesen

High-resolution observations of the Perseus B5 “core” have previously revealed that
this subsonic region actually consists of several filaments that are likely in the process of
forming a quadruple stellar system. Since subsonic filaments are thought to be produced
at the ~ 0.1 pc sonic scale by turbulent compression, a detailed kinematic study is
crucial to test such a scenario in the context of core and star formation. Here we present
a detailed kinematic follow-up study of the B5 filaments at a 0.009 pc resolution using
the VLA and GBT combined observations fitted with multi-component spectral models.
Using precisely identified filament spines, we find a remarkable resemblance between
the averaged width profiles of each filament and Plummer-like functions, with filaments
possessing FWHM widths of ~ 0.03 pc. The velocity dispersion profiles of the filaments
also show decreasing trends towards the filament spines. Moreover, the velocity gradient
field in B5 appears to be locally well ordered (~ 0.04 pc) but globally complex, with
kinematic behaviors suggestive of inhomogeneous turbulent accretion onto filaments
and longitudinal flows towards a local overdensity along one of the filaments.



357.7) Rethinking the role of the giant planet instability in terrestrial planet formatic
Matthew S. Clement, Rogerio Deienno, Andre |zidoro

Advances in computing power and numerical methodologies over the past several decades sparked a
prolific output of dynamical investigations of the late stages of terrestrial planet formation. Among
other peculiar inner solar system qualities, the ability of simulations to reproduce the small mass
of Mars within the planets’ geochemically inferred accretion timescale of <10 Myr after the appear-
ance of calcium aluminum-rich inclusions (CAls) is arguably considered the gold standard for judging
evolutionary hypotheses. At present, a number of independent models are capable of consistently
generating Mars-like planets and simultaneously satisfying various important observational and geo-
chemical constraints. However, all models must still account for the effects of the epoch of giant planet
migration and orbital instability; an event which dynamical and cosmochemical constraints indicate
occurred within the first 100 Myr after nebular gas dispersal. If the instability occurred in the first few
Myr of this window, the disturbance might have affected the bulk of Mars’ growth. In this manusecript,
we turn our attention to a scenario where the instability took place after ¢ ~ 50 Myr. Specifically,
we simulate the instability’s effects on three nearly-assembled terrestrial systems that were generated
via previous embryo accretion models and contain three large proto-planets (i.e. Earth, Venus and
Theia) with 0.5 < m < 1.0 Mg and orbits interior to a collection of ~Mars-mass embryos (a >1.3
au and m < 0.2 M) and debris. While the instability consistently triggers a Moon-forming impact
and efficiently removes excessive material from the Mars-region in our models, we find that our final
systems are too dynamically excited and devoid of Mars and Mercury analogs. Thus, we conclude
that, while possible, our scenario is far more improbable than one where the instability either occurred
earlier, or at a time where Earth and Venus’ orbits were far less dynamically excited than considered
here.



357.9) A Population of Dipper Stars from the Transiting Exoplanet Survey Satellite
Mission
Benjamin K. Capistrant, et al.

Dipper stars are a classification of young stellar objects that exhibit dimming variability in their
light curves, dropping in brightness by 10-50%, likely induced by occultations due to circumstellar
disk material. This variability can be periodic, quasi-periodic, or aperiodic. Dipper stars have been
discovered in young stellar associations via ground-based and space-based photometric surveys. We
present the detection and characterization of the largest collection of dipper stars to date: 293 dipper
stars, including 234 new dipper candidates. We have produced a catalog of these targets, which also
includes young stellar variables that exhibit predominately bursting-like variability and symmetric
variability (equal parts bursting and dipping). The total number of catalog sources is 414. These
variable sources were found in a visual survey of TESS light curves, where dipping-like variability was
observed. We found a typical age among our dipper sources of <5 Myr, with the age distribution
peaking at =~ 2 Myr, and a tail of the distribution extending to ages older than 20 Myr. Regardless
of the age, our dipper candidates tend to exhibit infrared excess, which is indicative of the presence
of disks. TESS is now observing the ecliptic plane, which is rich in young stellar associations, so we
anticipate many more discoveries in the TESS dataset. A larger sample of dipper stars would enhance
the census statistics of light curve morphologies and dipper ages.



