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Anatomy of the Class | protostar L1489 IRS with NOEMA - Il. A disk replenished by a massive streamer
Authors: M. Tanious, R. Le Gal, A. Faure, S. Maret, A. Lopez-Sepulcre, P. Hily-Blant

Context. Streamers are newly identified channels that transport mass from large, molecular-cloud scales down to small,
protoplanetary-disk scales. To better understand their impact on planet formation, it is essential to study their physical and chem-
ical properties.

Aims. In this framework, we aim to characterize the longest streamer identified in carbon chain emission within the Class I system
L1489 IRS, connecting the nearby prestellar core L1489 to the young stellar object (YSO).

Methods. We observed multiple transitions of C,H, ortho-c-C.H, and HC:N in 11489 IRS with NOEMA and -30m at 3mm and
2mm. Using a variety of radiative transfer methods, including a hyperfine structure (HES) fitting, rotational diagrams, and proposing
a new self-consistent Markov chain Monte Carlo (MCMC) approach combined with the non-LTE RADEX code, we derived the column
dens1t1es and abundances of those molecules as well as the H number dens1ty along the streamer 'Ih1s enabled us to estimate its
Results. We found lower hnnts on the streamer mass of > (4 67 —18.3) x 107> M, (1 e., > 0.65 — 2.57 times the current disk
mass) and an infall rate of > (1.94 — 7.57) x 10~7 M, yr~!, where the ranges correspond to the different molecular tracers. These
values are consistent with those derived in similar Class I objects. This suggests that the disk could be fully replenished by streamer
material. Given its mass, the streamer is likely at the origin of the external warped disk seen 1n this system, as predicted by numerical
simulations. Moreover, the first investigations based on the C,H/c-C;H, and HC;N/c-C;H, abundance ratios suggest that the streamer
chemistry may be inherited from the core. These results suggest, for the first time, that the chemical composition of a Class I object is
affected by a streamer connecting a Class I YSO to its natal environment. B
Jonclusions. We demonstrate that the streamer in L1489 IRS has a significant impact on its disk. To better constrain how the streamer
influences the disk’s chemistry and determine whether its composition is inherited from the nearby core, further molecular surveys
will be necessary toward the prestellar core, the streamer, and the YSO. Our findings reinforce the importance of characterizing the
natal environment of protoplanetary disks both physically (e.g., structure formation) and chemically (e.g., material enrichment) to
fully understand their evolution.
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152. arXiv:2510.11359 [pdf, ps, other] astro-ph.EP

Variation of the disk thickness across ice bands: A method to determine ice abundances in highly inclined protoplanetary
disks

Authors: Laurine Martinien, Gaspard Duchéne, Francois Ménard, Karl R. Stapelfeldt, Ryo Tazaki, Jennifer B. Bergner, Emmanuel Dartois, Jennifer A. Noble,
William Thompson

Abstract: The James Webb Space Telescope provides unprecedented information to study ices in protoplanetary disks. However, the saturation of ice bands
in highly inclined disks hinders the measurement of ice abundances using classical spectroscopy. This is unfortunate as the presence and more importantly
abundance of ices plays a key role in, e.g., the evolution of dust (because it modifies the sticking properties) and the composition of planetesimals and
exoplanetary atmospheres. To overcome this issue and quantify the ice abundance within disks, we |troduce a new method basedon measuring the
changes in the apparent disk th|ckness as a function of wavelength which is dlrectly and quantltatlel relte'o*r”n pcnllﬂ ‘we eect )
tHaTTHETICIeased Opacity WIthIT TCE Dands SHOUTA TesUTt I a thiCKer OISk than 111 the adjacent contmaum, ana 1 tie thiCRNess vartations to be proportional
to the abundance of ice. We extracted the disk thickness in model images of edge-on disks containing different abundances of water ice, as well as in James
Webb Space Telescope spectral imaging of four edge-on disks. For both models and observations, the disk thickness decreases toward longer wavelengths
except across the positions of ice absorption features where the thickness is enhanced across the band. In the ‘odl |mageS ﬁ ernstrate hatls' .
effect increases with ice abundance without any hint of saturation. This deflnltely demonstrates the presence of the ice species within each disk and
confirms our expectation that this method can be applied to estimate ice abundances. Thanks to this method, it will thus be possible to constrain the ice
abundance in highly inclined disks with disks model fitting. Unlike spectroscopic analysis, this method is not subject to saturation and should therefore be
more robust and applicable to all disks for which the two surfaces can be resolved. A Less

Submitted 13 October, 2025; originally announced October 2025.
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76. arXiv:2510.12892 [pdf, ps, other] astro-ph.GA
ALMAGAL VIII. Cataloging Hierarchical Mass Structure from Cores to Clumps across the Galactic Disk

Authors: Jennifer Wallace, Taevis Kolz, Cara Battersby, Aleksandra Kuznetsova, Alvaro Sadnchez-Monge, Eugenio Schisano, Alessandro Coletta, Qizhou Zhang,
Sergio Molinari, Peter Schilke, Paul T. P. Ho, Rolf Kuiper, Tianwei Zhang, Thomas Maller, Ralf S. Klessen, Maria T. Beltran, Floris van der Tak, Stefania Pezzuto,

Henrik Beuther, Alessio Traficante, Davide Elia, Leonardo Bronfman, Pamela Klaassen, Dariusz C. Lis, Luca Moscadelli, et al. (19 additional authors not
shown)

Abstract: Investigating the multi-scale fragmentation of dense clumps into compact cores is essential for understanding the processes that govern the initial
distribution of mass in stellar clusters and how high-mass stars (> 8 M) form. We present a catalog of the hierarchical continuum structure from 904
clumps observed in the ALMAGAL program, a high resolution (0.15 — 0.8\arcsec) 1.38 mm Atacama Large Millimeter/submillimeter Array (ALMA) large
program targeting dense clumps capable of high-mass star formation throughout the Galactic disk. We use \verb|astrodendro |, a dendrogram-based
algorithm, on a uniform linear resolution (2000 au) version of the data to extract 5160 continuum structures with effective radii spanning 800 — 42000 au
and estimated masses between 0.05 — 670 M. With our large sample, we statistically examine the difference in clump properties for regions with varying
levels of hierarchical complexity. We find that clumps exhibiting the richest hierarchical morphology have distributions with higher dust temperatures,
surface densities, luminosity-to-mass (\textit{L/M}) ratios, and most massive core (MMC) masses, indicating that these regions tend to be at later evolutionary
stages. We find a positive correlation between the mass of cores from the ALMAGAL core catalog and the surface density of their surrounding structures
identified in this work. However, this correlation is weaker for cores in more evolved clumps, where lower mass cores can be found at higher local surface
densities. This could indicate that some cores accrete mass less efficiently from the intra-clump reservoir than others, despite the total available mass
increasing over time, a scenario that is congruent with a clump-fed core accretion model. A Less
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109. arXiv:2510.12212 [pdf, ps, other]
YSO Variability in the W51 Star-Forming Region

Authors: Mi-Ryang Kim, Jeong-Eun Lee, Contreras Pefa Carlos, Gregory Herczeg, Doug Johnstone, Miju Kang

astro-ph.GA [[EBl 10.5303/JKAS.2025.58.2.231

Abstract: Time-domain studies of mid-infrared and submillimeter variability have shown that at least half of protostars are variable. We present a statistical
analysis of mid-infrared variability among young stellar objects (YSOs) in the distant, massive star-forming region W51 using NEOWISE data. From a catalog of
81 protostars, 527 disk objects, and 37,687 other sources including diskless pre-main sequence and evolved contaminants, we identified significant
variability in the 3.4 um (W1) and 4.6 um (W2) bands. Because of W51's distance (~5.4 kpc) and extinction, the sample mainly includes intermediate- to high-
mass YSOs (>2 Msun), unlike nearby regions dominated by low-mass stars. This mass bias may affect the observed variability. In W2, 11.1% of protostars,
7.6% of disk objects, and 0.6% of PMS+E sources showed secular variability, while 8.6%, 2.3%, and 0.5% showed stochastic variability; similar fractions were
found in W1. The variability fraction and amplitude increase toward earlier stages. Protostars exhibit high-amplitude stochastic changes likely driven by
dynamic accretion and extinction, whereas disk objects show more secular patterns-linear, curved, or periodic-possibly due to moderate accretion variations
or disk geometry. Color-magnitude analysis shows that protostars generally redden as they brighten, consistent with enhanced dust emission or variable
extinction, while disk objects show mixed trends: roughly balanced in W1 but more often bluer in W2, suggesting reduced extinction or hotspot modulation.

These results highlight distinct mechanisms of variability across evolutionary stages and demonstrate that mid-infrared monitoring offers key insight into
accretion and disk evolution in young stars. A Less
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