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Dynamics and infall properties observed at 5000 AU
in the ALMAGAL sample.

The formation of high-mass stars remains a complex and not fully understood process, differing significantly
from that of low-mass stars. Understanding their early evolutionary stages is crucial for uncovering the mech-
anisms governing their formation and their impact on galactic evolution.
In this poster I present a study of the infall dynamics of dense cores (1000-3000 AU) associated with high-
mass star formation. The dataset is drawn from ALMAGAL (Molinari et al. 2025 e Sanchez-Monge et al. 2025,
accepted), an ALMA large program designed to investigate all stages of massive star formation across the
Galaxy. The ALMAGAL survey offers the opportunity to study this process with an unmatched combination
of a uniformly spatial resolution (∼1000 AU) and sample size (1013 Clumps observed), allowing for a com-
prehensive analysis of the physical and kinematic properties of cores. In this study, we use a 5000 AU core
catalogue built using the same specifications of the 1000 AU catalogue presented in Coletta et al. 2025. This
approach enables a connection to previous studies on clump scales (~1 pc, Traficante et al. 2018), providing a
multi-scale perspective on accretion dynamics.
To identify infall candidates, we analysed the H2CO line, selecting sources exhibiting distinctive asymmetric
profiles indicative of infall motion. The robustness of this selection is ensured by additional checks on opti-
cally thin lines (DCN, HCCCN, CH3CN and CH3OCHO) to exclude potential spurious sources. This approach
results in 142 candidates, the largest sample of infall candidates identified at core- envelope scales (~5000 AU),
providing a statistically significant basis for estimating accretion rates.
The derived infall velocities span a range consistent with values reported in the literature on clump scales
(Vin: 4.06 × 10^ (−3) km/s to 9.05 km/s, with a median value of 0.24 km/s), likely suggesting that the bulk of
the accretion process occurs on smaller spatial scales. The estimated mass accretion rates tend to be lower
than those inferred on larger scales (Ṁacc: 0.05 × 10^(−4) M�/yr to 269 × 10^(−4) M�/yr, with a median value
of 2.74 × 10^(−4) M�/yr), in agreement with the fact that the velocities dispersion generated by infall mo-
tion originates primarily at smaller scales, where the integrated mass at 5000 AU is lower, leading to reduced
accretion rate. Notably, the accretion rate distributions remain relatively constant when categorized by evo-
lutionary phase, though a subset of sources shows particularly high values of infall motion (5 sources with
Vin > 5 km/s), possibly suggesting episodic accretion bursts.
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