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(1) The origin of the [Cll]-deficit in a simulated dwarf galaxies starburst
Thomas G. Bisbas+ ApJ

We present [C11| synthetic observations of smoothed particle hydrodynamics (SPH) simulations of a dwarf galaxy
merger. The merging process varies the star-formation rate by more than three orders of magnitude. Several star
clusters are formed, the feedback of which disperses and unbinds the dense gas through expanding HII regions and
supernova (SN) explosions. For galaxies with properties similar to the modelled ones, we find that the [CI1] emission
remains optically thin throughout the merging process. We identify the Warm Neutral Medium (3 < log Tpas < 4 with
XHI > 2xH2) to be the primary source of [CI1] emission (~ 58% contribution), although at stages when the HiI regions
are young and dense (during star cluster formation or SNe in the form of ionized bubbles) they can contribute 2 50%
to the total [CI1] emission. We find that the [C11]/FIR ratio decreases due to thermal saturation of the [CII] emission
caused by strong FUV radiation fields emitted by the massive star clusters, leading to a [CIi]-deficit medium. We
investigate the [CI1]-SFR relation and find an approximately linear correlation which agrees well with observations,
particularly those from the Dwarf Galaxy Survey. Our simulation reproduces the observed trends of [C11]/FIR versus
dsrr and Xpir, and it agrees well with the Kennicutt relation of SFR-FIR luminosity. We propose that local peaks
of [C11] in resolved observations may provide evidence for ongoing massive cluster formation.

The [Cii]/FIR luminosity ratio is observed to decrease with increasing infrared luminosity.
The origin of the so called ‘[Cii]-deficit’ is still being investigated

(1) optically thick [Cii] emission in large columns of dust,

(2) conversion of singly (C*) to doubly (C2?*) ionized carbon,

(3) and fine-structure lines (e.g. [Oi]) overcoming [Cii] as coolants
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Infrared Spectroscopy of free-floating planet candidates in Upper Scorpius and Ophiuchus
H. Bouy+ AAp 664, A111

Context. A rich population of low-mass brown dwarfs and isolated planetary mass objects has been reported in the Upper Scorpius
and Ophiuchus star-forming complex.

Aims. We investigate the membership, nature, and properties of 17 of these isolated planetary mass candidates using low-resolution
near-infrared spectra.
Methods. We investigated the membership by looking for evidence of their youth using four diagnostics: the slope of the continuum

between the J and K's band, the H..,, and the TLI-g gravity-sensitive indices. In addition, we compared the spectra to young and field
(old) M and L-dwarf standards.

Results. All the targets but one are confirmed as_young ultracool objects, with spectral types between LO and L6 and masses in the
range 0.004-0.013 M, according to evolutionary models. The status of the last target is unclear at this point.

Conclusions. Only one possible contaminant has been identified among the 17 targets, suggesting that the contamination level of the
original sample must be low (<6%).
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(3) Collisional Charging in the Low Pressure Range of Protoplanetary Disks
T. Becker+ MNRAS

In recent years, collisional charging has been proposed to promote the growth of peb-
bles in early phases of planet formation. Ambient pressure in protoplanetary disks
spans a wide range from below 10~ mbar up to way beyond mbar. Yet, experiments
on collisional charging of same material surfaces have only been conducted under
Earth atmospheric pressure, Martian pressure and more generally down to 10~2 mbar
thus far. This work presents first pressure dependent charge measurements of same
material collisions between 10~% and 10° mbar. Strong charging occurs down to the
lowest pressure. In detail, our observations show a strong similarity to the pressure
dependence of the breakdown voltage between two electrodes and we suggest that
breakdown also determines the maximum charge on colliding grains in protoplanetary
disks. We conclude that collisional charging can occur in all parts of protoplanetary
disks relevant for planet formation.
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(4) HCN snowlines in protoplanetary disks: constraints from ice desorption experiments
Jennifer B. Bergner+ Ap)J

HCN is among the most commonly detected molecules in star- and planet-forming regions. It is of broad interest as
a tracer of star formation physics, a probe of nitrogen astrochemistry, and an ingredient in prebiotic chemical
schemes. Despite this, one of the most fundamental astrochemical properties of HCN remains poorly characterized:
its thermal desorption behavior. Here, we present a series of experiments to characterize the thermal desorption of
HCN in astrophysically relevant conditions, with a focus on predicting the HCN sublimation fronts in
protoplanetary disks. We derive HCN-HCN and HCN-H,O binding energies of 3207 £ 197 and 4192 + 68 K,
which translate to disk midplane sublimation temperatures around 85 and 103 K. For a typical midplane
temperature profile, HCN should only begin to sublimate ~1-2 au exterior to the H,O snow line. Additionally, in
H,0-dominated mixtures (20:1 H,O:HCN), we find that the majority of HCN remains trapped in the ice until H,O
crystallizes. Thus, HCN may be retained in disk ices at almost all radii where H,O-rich planetesimals form. This
implies that icy body impacts to planetary surfaces should commonly deliver this potential prebiotic ingredient. A
remaining unknown is the extent to which HCN is pure or mixed with H,O in astrophysical ices, which impacts the
HCN desorption behavior as well as the outcomes of ice-phase chemistry. Pure HCN and HCN:H,;O mixtures
exhibit distinct IR bands, raising the possibility that the James Webb Space Telescope will elucidate the mixing
environment of HCN in star- and planet-forming regions and address these open questions.



(5) Transit Hunt for Young and Maturing Exoplanets (THYME) VIII: a Pleiades-age association harboring
two transiting planetary systems from Kepler, Madyson G. Barber+ AJ

Young planets provide a window into the early stages and evolution of planetary systems. Ideal planets for such
research are in coeval associations, where the parent population can precisely determine their ages. We describe a
young association (MELANGE-3) in the Kepler field, which harbors two transiting planetary systems (KOI-3876
and Kepler-970). We identify MELANGE-3 by searching for kinematic and spatial overdensities around Kepler
planet hosts with high levels of lithium. To determine the age and membership of MELANGE-3, we combine new
high-resolution spectra with archival light curves, velocities, and astrometry of stars near KOI-3876 spatially and
kinematically. We use the resulting rotation sequence, lithium levels, and color-magnitude diagram of candidate
members to confirm the presence of a coeval 105 = 10 Myr population. MELANGE-3 may be part of the recently
identified Theia 316 stream. For the two exoplanet systems, we revise the stellar and planetary parameters, taking
into account the newly determined age. Fitting the 4.5 yr Kepler light curves, we find that KOI-3876b is a
2.0+ 0.1 R, planet on a 19.58 day orbit, while Kepler-970b is a 2.8 & 0.2 R, planet on a 16.73 day orbit. KOI-
3876 was previously flagged as an eclipsing binary, which we rule out using radial velocities from APOGEE and
statistically validate the signal as planetary in origin. Given its overlap with the Kepler field, MELANGE-3 is
valuable for studies of spot evolution on year timescales, and both planets contribute to the growing work on
transiting planets in young stellar associations.



(6) A new phase of massive star formation? A luminous outflow cavity centred on an infrared quiet core
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(7) Resolving desorption of complex organic molecules in a hot core: Transition from non-thermal
to thermal desorption or two-step thermal desorption? Laura A. Busch+AAp

Context. The presence of many interstellar complex organic molecules (COMs) in the gas phase in the vicinity of protostars has long
been associated with their formation on icy dust grain surfaces before the onset of protostellar activity, and their subsequent thermal
co-desorption with water, the main constituent of the grains’ ice mantles, as the protostar heats its environment to ~100 K.

Aims. Using the high angular resolution provided by the Atacama Large Millimetre/submillimetre Array (ALMA) we want to resolve
the COM emission in the hot molecular core Sagittarius B2 (N1) and thereby shed light on the desorption process of COMs in hot
cores.

Methods. We use data taken as part of the 3 mm spectral line survey Re-exploring Molecular Complexity with ALMA (ReMoCA)
to investigate the morphology of COM emission in Sagittarius B2 (N1). We also use ALMA continuum data at 1 mm taken from the
literature. Spectra of ten COMs (including one isotopologue) are modelled under the assumption of Local Thermodynamic Equilib-
rium (LTE) and population diagrams are created for these COMs for positions at various distances to the south and west from the
continuum peak. Based on this analysis, we produce resolved COM rotation temperature and column density profiles. H, column
density profiles are derived from dust continuum emission and C'®*0 1-0 emission and used to derive COM abundance profiles as a
function of distance and temperature. These profiles are compared to astrochemical models.

Results. Based on the morphology, a rough separation into O- and N-bearing COMs can be done. The temperature profiles span a
range of 80-300 K with power-law indices from —0.4 to —0.8, in agreement with expectations of protostellar heating of an envelope
with optically thick dust. Column density and abundance profiles reflect a similar trend as seen in the morphology. While abundances
of N-bearing COMs peak only at highest temperatures, those of most O-bearing COMs peak at lower temperatures and remain
constant or decrease towards higher temperatures. Many abundance profiles show a steep increase at ~100 K. To a great extent, the
observed results agree with results of astrochemical models that, besides the co-desorption with water, predict that O-bearing COMs
are mainly formed on dust grain surfaces at low temperatures while at least some N-bearing COMs and CH3CHO are substantially
formed in the gas phase at higher temperatures.

Conclusions. Our observational results, in comparison with model predictions, suggest that COMs that are exclusively or to a great
extent formed on dust grains desorb thermally at ~100 K from the grain surface likely alongside water. A dependence on the COM
binding energy is not evident from our observations. Non-zero abundance values below ~100 K suggest that another desorption
process of COMs is at work at these low temperatures: either non-thermal desorption or partial thermal desorption related to the
lower binding energies experienced by COMs in the outer, water-poor ice layers. In either case, this is the first time that the transition
between two regimes of COM desorption has been resolved in a hot core.



