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The mass and size of Herbig disks as seen by ALMA

L. Stapper, M. R. Hogerheijde, E. F. van Dishoeck, R. Mentel % Many population studies have been performed with
the Atacama Large Millimeter /submillimeter Array (ALMA) to understand the bulk properties of protoplanetary disks around
yvoung stars. The studied populations mostly consisted of G, K & M stars, with relatively few more massive Herbig stars.
With GAIA updated distances, now is a good time to use ALMA archival data for a Herbig disk population study and take an
important step forward in our understanding of planet formation. This work determines the masses and sizes of all Herbig dust
disks observed with ALMA to date out to 450 pc. These masses and sizes are put into context of the Lupus and Upper Sco T
Tauri disk populations. ALMA Band 6 and Band 7 archival data of 36 Herbig stars are used, making this work 64% complete
excluding Orion. Using stellar parameters and distances the dust masses and sizes of the disks are determined and survival
analysis is used to make cumulative distributions of the dust masses and radii. Herbig disks have a higher dust mass than the
T Tauri disk populations of Lupus and Upper Sco by factors of ~ 3 and ~ 7 respectively. In addition, Herbig disks are often
larger than the typical T Tauri disk. Although the masses and sizes of Herbig disks extend over a similar range as those of T
Tauri disks, the distributions of masses and sizes of Herbig disks are significantly skewed toward higher values. Lastly, group I
disks are more massive than group IT disks. Based on these findings we speculate that these differences between Herbig and T
Tauri disks find their origin in an initial disk mass that scales with the stellar mass, and that subsequent disk evolution enlarges
the observable differences, especially if (sub)mm continuum optical depth plays a role. Moreover, the larger disk masses and
sizes of Herbig stars could be linked to the increasing prevalence of giant planets with host star mass.
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Secular evolution of MHD wind-driven discs: analytical solutions in the expanded o-
framework

Benoit Tabone, Giovanni P. Rosotti, Alexander J. Cridland, Philip J. Armitage, Giuseppe Lodato % The
evolution of protoplanetary discs and the related process of planet formation is regulated by angular momentum transport and
mass-loss processes. Over the past decade, the paradigm of viscosity has been challenged and MHD disc winds appear as a
compelling scenario to account for disc accretion. In this work, we aim to construct the equivalent of the widely used analytical
description of viscous evolution for the MHD wind case. The transport of angular momentum and mass induced by the wind is
parameterized by an a-like parameter and by the magnetic lever arm parameter A. Extensions of the paradigmatic Lynden-Bell
and Pringle similarity solutions to the wind case are presented. We show that wind-driven accretion leads to a steeper decrease
in the disc mass and accretion rate than in viscous models due to the absence of disc spreading. If the decline of the magnetic
field strength is slower than that of the gas surface density, the disc is dispersed after a finite time. The evolution of the disc
in the M, — Mp plane is sensitive to the wind and turbulence parameters. A disc population evolving under the action of
winds can exhibit a correlation between M. and Mp depending on the initial conditions. The simplified framework proposed
in this work opens to a new avenue to test the effectiveness of wind-driven accretion from the observed disc demographics and
constitutes an important step to include wind-driven accretion in planet population synthesis models.
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MHD disc winds can reproduce fast disc dispersal and the correlation between accretion
rate and disc mass in Lupus

Benoit Tabone, Giovanni P. Rosotti, Giuseppe Lodato, Philip J. Armitage, Alexander J. Cridland, Ewine F.
van Dishoeck s The final architecture of planetary systems depends on the extraction of angular momentum and mass-loss
processes of the discs in which they form. Theoretical studies proposed that magnetized winds launched from the discs (MHD
disc winds) could govern accretion and disc dispersal. In this work, we revisit the observed disc demographics in the framework
of MHD disc winds, combining analytical solutions of disc evolution and a disc population synthesis approach. We show that
MHD disc winds alone can account for both disc dispersal and accretion properties. The decline of disc fraction over time
is reproduced by assuming that the initial accretion timescale (a generalization of the viscous timescale) varies from disc to
disc and that the decline of the magnetic field strength is slower than that of the gas. The correlation between accretion rate
and disc mass, and the dispersion of the data around the mean trend as observed in Lupus is then naturally reproduced. The
model also accounts for the rapidity of the disc dispersal. This paves the way for planet formation models in the paradigm of
wind-driven accretion.
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The impact of the presence of water ice on the analysis of debris disk observations

Thomas A. Stuber, Sebastian Wolf s The analvsis of debris disk observations is often based on the assumption of a dust
phase composed of compact spherical grains consisting of astronomical silicate. Instead, observations indicate the existence
of water ice in debris disks. We qguantify the impact of water ice as a potential grain constituent in debris disks on the disk
parameter values estimated from photometric and spatially resolved observations in the mid- and far-infrared. We simulated
photometric measurements and radial profiles of debris disks containing water ice and analyzed them by applyving a disk model
purely consisting of astronomical silicate. Subsequently, we quantified the deviations between the derived and the true parameter
values. As stars in central positions we discuss a 3 Pic sibling and main-sequence stars with spectral types ranging from A0
to K5. To simulate observable quantities we emploved selected observational scenarios regarding the choice of wavelengths and
instrument characteristics. For the S Pic stellar model and ice fractions > 50 % the derived inner disk radius is biased by ice
sublimation toward higher values. However, the derived slope of the radial density profile is mostly unaffected. Along with
an increasing ice fraction, the slope of the grain size distribution is overestimated by up to a median factor of ~ 1.2 for an
ice fraction of 90 % while the total disk mass is underestimated by a factor of ~ 0.4. The reliability of the derived minimum
grain size strongly depends on the spectral type of the central star. For an A(O-type star the minimum grain size can be
underestimated by a factor of ~ 0.2, while for solar-like stars it is overestimated by up to a factor of ~ 4 — 5. Neglecting radial

profile measurements and using solely photometric measurements, the factor of overestimation increases for solar-like stars up
to ~ 7 — 14,
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The physics of the MHD disk-jet transition in binary systems: jetted spiral walls
launched from disk spiral arms

Somayeh Sheikhnezami, Christian Fendt #% We present a detailed physical analysis of the jet launching mechanism of
a circum-stellar disk that is located in a binary system. Applying 3D resistive MHD simulations, we investigate the local
and global properties of the system, such as the angular momentum transport and the accretion and ejection mass fluxes. In
comparison to previous works, for the first time, we have considered the full magnetic torque, the presence of an outflow, thus
the angular momentum transport by vertical motion, and the binary torque. We discuss its specific 3D structure, and how it
1s affected by tidal effects. We find that the spiral structure evolving in the disk is launched into the outflow. We propose to
call this newly discovered structure a jet spiral wall. These spiral features follow the same time evolution, with the jet spiral
somewhat lagging the disk spiral. We find that the vertical transport of angular momentum has a significant role in the total
angular momentum budget also in a binary system. The same holds for the magnetic torque, however, the contribution from
the ¢-derivative of magnetic pressure and the B, B, stresses are small. The gravity torque arising from the time-dependent 3D
Roche potential becomes essential, as it constitutes the fundamental cause for all 3D effects appearing in our disk-jet system.
Quantitatively, we find that the disk accretion rate in a binary system increases by 20% compared to a disk around a single
star. The disk wind mass flux increases by even 50%.

- EEFBOHBNOD jet MHZOWNTOH., ¥EBEBEDFHZ. 3RITIEEEMHDIZaL— 3
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NIR jets from a clustered region of massive star formation: Morphology and composition
in the IRAS 18264-1152 region

A. R. Costa Silva, R. Fedriani, J. C. Tan, A. Caratti o Garatti, S. Ramsay, V. Rosero, G. Cosentino, P. Gorai,
S. Leurini % Massive stars form deeply embedded in their parental clouds, making it challenging to directly observe these stars
and their immediate environments. It is known that accretion and ejection processes are intrinsically related, thus observing
massive protostellar outflows can provide crucial information about the processes governing massive star formation close to
the central engine. We aim to probe the IRAS 18264-1152 ((GG19.88-0.53) high-mass star-forming complex in the near infrared
(NIR) through its molecular hydrogen (H2) jets to analyse the morphology and composition of the line emitting regions and
to compare with other outflow tracers. We observed the H2 NIR jets via K-band (1.9-2.5um) observations obtained with the
integral field units VLT /SINFONI and VLT /KMOS. SINFONI provides the highest NIR angular resolution achieved so far
for the central region ( 0.2 ). We compared the geometry of the NIR outflows with that of the associated molecular outfow
probed by CO (2-1) emission mapped with SMA. We identify nine point sources. Four of these display a rising continuum in
the K-band and are BrG emitters, revealing that they are voung, potentially jet-driving sources. The spectro-imaging analysis
focusses on the H2 jets, for which we derived visual extinction, temperature, column density, area, and mass. The intensity,
velocity, and excitation maps based on H2 emission strongly support the existence of a protostellar cluster, with at least two
(and up to four) different large-scale outflows. The literature is in agreement with the outflow morphology found here. We
derived a stellar density of 4000 stars pe3 Our study reveals the presence of several outflows driven by young sources from a
forming cluster of young, massive stars. The derived stellar number density together with the geometry of the outflows suggest
that stars can form in a relatively ordered manner in this cluster.
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