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8. A Self-Consistent Model for Dust-Gas Coupling in Protoplanetary Disks
Konstantin Batygin, Alessandro Morbidelli
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11.Two Rings and a Marginally Resolved, 5 AU, Disk Around LkCa 15 Identified Via Near Infrared
Sparse Aperture Masking Interferometry
Dori Blakely, Logan Francis, Doug Johnstone, Anthony Soulain, Peter Tuthill, Anthony Cheetham, Joel
Sanchez-Bermudez, Anand Sivaramakrishnan, Ruobing Dong, Nienke van der Marel, Rachel Cooper,
Arthur Vigan, Faustine Cantalloube
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First look at the multiphase interstellar medium with synthetic observations of low-
frequency Faraday tomography

A. Bracco, E. Ntormousi, V. Jeli¢, M. Padovani, B. Siljeg, A. Erceg, L. Turi¢, L. Ceraj, I. Snidari¢ 4 Faraday
tomography of radio polarimetric data below 200 MHz from LOFAR are providing us with a new perspective on the diffuse
and magnetized interstellar medium (ISM). Of particular interest is the discovery of Faraday-rotated synchrotron polarization
associated with neutral gas, as traced by atomic hydrogen (HI) and dust. Here we present the first in-depth numerical study of
these LOFAR results. We produce and analyze comprehensive synthetic observations of low-frequency synchrotron polarization
from MHD simulations of colliding super shells in the multiphase ISM. We define five distinct gas phases over more than four
orders of magnitude in gas temperature and density, ranging from hot, and warm, fully ionized gas to cold neutral medium.
We focus on the contribution of each gas phase to synthetic observations of both rotation measure and synchrotron polarized
intensity below 200 MHz. We also investigate the link between the latter and synthetic observations of optically thin HI gas.
We find that, not only the fully ionized gas but also the warm partially ionized and neutral phases strongly contribute to the
total rotation measure and polarized intensity. However, the contribution of each phase to the observables strongly depends
on the choice of integration axis and the orientation of the mean magnetic field with respect to the shell-collision axis. Strong
correlation between HI synthetic data and synchrotron polarized intensity, reminiscent of LOFAR results, is obtained with lines
of sight perpendicular to the mean magnetic field direction. Our study suggests that multiphase modelling of MHD processes
is needed in order to interpret observations of the radio sky at low frequency. This work is a first step toward understanding
the complexity of low-frequency synchrotron emission that will be soon revolutionized by large-scale surveys with LOFAR and

the SKA.



Possible Implications of Relatively High Levels of Initial ®“Fe in Iron Meteorites for the
Non-Carbonaceous — Carbonaceous Meteorite Dichotomy and Solar Nebula Formation
Alan P. Boss & Cook et al. (2021) found that iron meteorites have an initial abundance ratio of the short-lived isotope
%Fe to the stable isotope “°Fe of ®°Fe/°°Fe ~ (6.4 £ 2.0) x 10~7. This appears to require the injection of live ®°Fe from a
Type II supernova (SN II) into the presolar molecular cloud core, as the observed ratio is over a factor of ten times higher
than would be expected to be found in the ambient interstellar medium (ISM) as a result of galactic chemical evolution. The
supernova triggering and injection scenario offers a ready explanation for an elevated initial °°Fe level, and in addition provides
a physical mechanism for explaining the non-carbonaceous — carbonaceous (NC-CC) dichotomy of meteorites. The NC-CC
scenario hypothesizes the solar nebula first accreted material that was enriched in supernova-derived nuclides, and then later
accreted material depleted in supernova-derived nuclides. While the NC-CC dichotomy refers to stable nuclides, not short-lived
isotopes like °°Fe, the SN II triggering hypothesis provides an explanation for the otherwise unexplained change in nuclides
being accreted by the solar nebula. Three dimensional hydrodynamical models of SN II shock-triggered collapse show that
after triggering collapse of the presolar cloud core, the shock front sweeps away the local ISM while accelerating the resulting
protostar/disk to a speed of several km /s, sufficient for the protostar/disk system to encounter within ~ 1 Myr the more distant
regions of a giant molecular cloud complex that might be expected to have a depleted inventory of supernova-derived nuclides.



10.

The Gaia-ESO Survey: Constraining evolutionary models and ages for young low mass
stars with measurements of lithium depletion and rotation

A. S. Binks, R. D. Jeffries, G. G. Sacco, R. J. Jackson, L. Cao, A. Bayo, M. Bergemann, R. Bonito, G.
Gilmore, A. Gonneau, F. Jiminéz-Esteban, L. Morbidelli, S. Randich, V. Roccatagliata, R. Smiljanic, S. Zaggia
% A growing disquiet has emerged in recent years that standard stellar models are at odds with observations of the colour-
magnitude diagrams (CMDs) and lithium depletion patterns of pre main sequence (PMS) stars in clusters. In this work we
select 1,246 high probability K/M-type constituent members of 5 young open clusters (5—-125 Myr) in the Gaia-ESO Survey to
test a series of models that use standard input physics and others that incorporate surface magnetic fields or cool starspots.
We find that: standard models provide systematically under-luminous isochrones for low-mass stars in the CMD and fail to
predict Li-depletion of the right strength at the right colour; magnetic models provide better CMD fits with isochrones that
are ~ 1.5 — 2 times older, and provide better matches to Li depletion patterns. We investigate how rotation periods, most of
which are determined here for the first time from Transiting Exoplanet Survey Satellite data, correlate with CMD position and
Li. Among the K-stars in the older clusters we find the brightest and least Li-depleted are the fastest rotators, demonstrating
the classic "Li-rotation connection" for the first time at ~ 35 Myr in NGC 2547, and finding some evidence that it exists in the
early M-stars of NGC 2264 at < 10 Myr. However, the wide dispersion in Li depletion observed in fully-convective M-dwarfs
in the v Vel cluster at ~ 20 Myr appears not to be correlated with rotation and is challenging to explain without a very large
(> 10 Myr) age spread.



12.

Water UV-shielding in the terrestrial planet-forming zone: Implications from water
emission

Arthur D. Bosman, Edwin A. Bergin, Jenny Calahan, Sara E. Duval % Mid-infrared spectroscopy is one of the few
ways to observe the composition of the terrestial planet forming zone, the inner few au, of proto-planetary disks. The species
currently detected in the disk atmosphere, for example CO, CO2, H20 and C2H2, are theoretically enough to constrain the C/O
ratio in the disk surface. However, thermo-chemical models have difficulties in reproducing the full array of detected species
in the mid-infrared simultaneously. In an effort to get closer to the observed spectra, we have included water UV-shielding as
well as more efficient chemical heating into thermo-chemical code Dust And Lines. We find that both are required to match
the observed emission spectrum. Efficient chemical heating, in addition to traditional heating from UV photons, is necessary to
elevate the temperature of the water emitting layer to match the observed excitation temperature of water. We find that water
UV-shielding stops UV photons from reaching deep into the disk, cooling down the lower layers with higher column. These two
effects create a hot emitting layer of water with a column of 1-10x10'® cm™2. This is only 1-10mid-infrared wavelengths in the
models and represents < 1% of the total water column.



