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154. arXiv:2507.00122 [pdf, ps, other]

SMA and NOEMA reveal asymmetric sub-structure in the protoplanetary disk of IRAS23077+6707

Authors: Joshua B. Lovell, Leon Trapman, Kristina Monsch, Sean M. Andrews, Alice S. Booth, Garrett K. Keating, Takahiro Ueda, David J. Wilner

Abstract: We present high-resolution data of IRAS 23077+6707 ('Dracula's Chivito') with the Submillimeter Array (SMA at 1.33 mm/225.5 GHz) and the
Northern Extended Millimeter Array (NOEMA at 2.7 mm/111.7 GHz and 3.1 mm/96.2 GHz). IRAS 23077+6707 is a highly-inclined and newly discovered
protoplanetary disk, first reported in 2024. We combine SMA baselines from the Compact, Extended and Very Extended arrays, and NOEMA baselines from
its A and C configurations, and present continuum images with resolution ,SO.S", which constitute the first sub-arcsecond resolution maps of IRAS
23077+6707. The images show extended linear emission that spans 5.6—6.1" as expected for a radially extended, highly-inclined protoplanetary disk.
Accompanied with lower resolution data, we show that the disk has a steep spectral index, ranging from & = 3.2—3.9. We present evidence of multiple
radial emission peaks and troughs in emission, which may originate in disk rings and a central cavity. We further present evidence that these radial
structures are asymmetric; hosting a a significant brightness asymmetry, with emission enhanced by up to 50% in the north versus the south. We discuss
hypotheses about the potential origins of these features, including the possibility that IRAS 23077+6707 hosts a rare example of an eccentric protoplanetary

disk, which can induce these radially asymmetric structures. We present a simple eccentric continuum model of IRAS 23077+6707, and show for an
eccentricity of e & (.26, that this can reproduce the bulk morphology of the emission. A Less
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arXiv:2507.01336 [pdf, ps, other]
Planet-induced Gas and Dust Substructure Feedbacks on Disk Thermal Structure
Authors: Kan Chen, Paola Pinilla, Mihkel Kama

Abstract: Protoplanets can interact with their natal disks and generate gas and dust substructures such as gaps and rings. However, how these planet-
induced substructures affect the disk temperature, and how that in turn influences the substructures, remains unclear. We aim to study disk substructures

and the thermal structure self-consistently and explore their impact on volatile distribution. To this end, we perform iterative multi-fluid hydrodynamical and
radiative transfer simulations of planet-disk interactions. We find that the temperature in a structured disk deviates significantly from that of a smooth disk
due to giant planet formation. In particular, midplane temperatures in gaps can increase by tens of Kelvin, leading to volatile sublimation as well as radial

shifts and multiplication of icelines. Comparing our multi-dust models with previous gas-only models, we find that the former produces slightly shallower
gaps and temperatures about 10 K (~ 25%) higher. Furthermore, the temperature at dust rings formed by pressure bumps can drop by several Kelvin,

creating volatile freeze-out regions. Nevertheless, the overall midplane ice distribution is not strongly sensitive to whether dust is included. We also
investigate the effect of varying disk viscosity. Increasing & viscosity from 10~% to 1072 leads to a roughly 10 K (~ 25%) warmer midplane due to enhanced
vertical dust mixing. However, higher viscosity suppresses gap opening and reduces the temperature enhancement within gaps. As a result, iceline locations
do not follow a simple trend with viscosity. Finally, we propose an observational strategy using ALMA to test our predicted temperature changes within disk
gaps. A Less
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CHemical Evolution in Masslve star-forming COres (CHEMICO). I. Evolution of the temperature structure
Authors: F. Fontani, V. M. Rivilla, E. Roueff, H. Martin-Caballero, L. Bizzocchi, L. Colzi, A. Lopez-Gallifa, M. T. Beltran, P. Caselli, C. Mininni, A. Vasyunin

Abstract: Increasing evidence shows that most stars in the Milky Way, including the Sun, are born in star-forming regions containing also high-mass stars,
but due to both observational and theoretical challenges, our comprehension of their chemical evolution is far less clear than that of their low-mass

counterparts. We present the project "CHemical Evolution of Masslve star-froming COres" (CHEMICO). The project aims at investigating any aspect of the
chemical evolution of high-mass star-forming cores by observing representatives of the three main evolutionary categories: high-mass starless cores, high-
mass protostellar objects, and ultra-compact HlIl regions. We carried out an unbiased spectral line survey of the entire bandwidth at 3, 2, and 1.2 mm with
the 30m telescope of the Insitut de Radioastronomie millimetrique towards three targets that represent the three evolutionary stages. The number of lines
and species detected increases with evolution. In this first work, we derive the temperature structure of the targets through the analysis of the carbon-
bearing species C2H, ¢-C3H, ¢-C3H2, C4H, CH3CCH, HC3N, CH3CN, and HC5N. The excitation temperature, Tex, increases with evolution in each species,
although not in the same way. Hydrocarbons tend to be associated with the smallest Tex values and enhancements with evolution, while cyanides are
associated with the highest Tex values and enhancements. In each target, the higher the number of atoms in the molecule, the higher Tex tends to be. The

temperature structure evolves from a cold, uniform envelope traced by simple hydrocarbons in the high-mass starless core stage, to a more stratified
envelope in the protostellar stage (made by a hot core, a shell with intermediate Tex, and a larger cold envelope), to finally a hot core surrounded only by a

cold envelope in the Ultracompact Hll stage. A Less
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Chemical constraints on the dynamical evolution of the cold core L694
Authors: A. Taillard, V. Wakelam, P. Gratier, E. Dartois, M. Chabot, J. A. Noble, L. Chu

Abstract: In star-forming regions, molecular cloud history and dynamics set the trend in the chemical composition. Ice formation, in particular, is affected by
the evolution of physical conditions, which can lead to different ice compositions within the same cloud. In cold cores with medium densities >1e4 cm-3, low
temperatures <15 K, and low UV radiation <G0, most COMs are formed on dust grain surfaces and are released back into the gas phase through non-thermal

mechanisms. Studying both gas- and solid-phases can help observers to add constraints on the chemical and dynamical evolution of cold cores. We present
a study of the cold core L694, observed with the IRAM 30m telescope. Observed species include CO (and its isotopologues) and CH30OH. We applied an
inverted non-LTE radiative transfer code in order to obtain gas-phase abundances by deriving the column densities of the detected species from the

spectroscopic parameters of the targeted molecular transitions, and from physical parameters derived from archival observations. This allowed us to probe
the molecular abundances as a function of density and visual extinction. In parallel, we ran chemical models (both static and dynamic) to constrain the

evolution time of the core by directly comparing the observations with the model outputs. We then compared the compositions of the cold cores L429-C and
L694. The gas-phase abundances in L694 all exhibit a common depletion profile (with high variability in the depletion factor), as the core is identified to be in
a more advanced (infalling) state compared to L429-C. The physical parameters of the two cores are, however, very similar, leading to close evolutionary
timescales in our static models. The dynamical model fails to reproduce the CO gas-phase abundances at high density, predicting an evolutionary timescale
that is too short compared to static models. A Less
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