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No. 30 Evolution of dust in protoplanetary disks of eruptive stars

Eduard Vorobyov, Aleksandr M. Skliarevskii, Tamara Molyarova, Vitaly Akimkin, Yaroslav Pavlyuchenkov,
Agnes Kospal, Hauyu Baobab Liu, Michihiro Takami, Anastasiia Topchieva
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No. 32 A Census of Protostellar Outflows in Nearby Molecular Clouds
Duo Xu, Stella Offner, Robert Gutermuth, Shuo Kong, Hector G. Arce
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No. 35 Kinematics of the molecular interstellar medium probed by Gaia: steep velocity dispersion-
size relation, isotropic turbulence, and location- dependent energy dissipation

Ji-Xuan Zhou, Guang-Xing Li, Bing-Qiu Chen
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YSO association® properties
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Is the molecular KS relationship universal down to low metallicities?

David J. Whitworth, Rowan J. Smith, Robin Tress, Scott T. Kay, Simon C. O. Glover, Mattia C. Sormani,
Ralf S. Klessen s In recent years it has been speculated that in extreme low metallicity galactic environments, stars form in
regions that lack H2. In this paper we investigate how changing the metallicity and UV-field strength of a galaxy affects the
star formation within, and the molecular gas Kennicutt-Schmidt relation. Using extremely high resolution arepo simulations of
isolated dwarf galaxies, we independently vary the metallicity and UV-field to between 110% solar neighbourhood values. We
include a non-equilibrium, time-dependant chemical network to model the molecular composition of the ISM, and include the
effects of gas shielding from an ambient UV field. Crucially our simulations directly model the gravitational collapse of gas into
star-forming clumps and cores and their subsequent accretion using sink particles. In this first publication we find that reducing
the metallicity and UV-field by a factor of 10 has no effect on star formation, and minimal effect on the cold, dense star forming
gas. The cold gas depletion times are almost an order of magnitude longer than the molecular gas depletion time due to the
presence of star formation in HI dominated cold gas. We study the H2 Kennicutt-Schmidt relationship that arises naturally
within the simulations and find a near linear power law index of N = 1.09 + /- 0.014 in our fiducial 10% solar metallicity model.
As the metallicity and UV-field are reduced this becomes moderately steeper, with a slope of N = 1.24 + /- 0.022 for our 1%
solar metallicity and 1% solar UV field model.
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A Comprehensive Study of the Young Cluster IRAS 051004+3723: Properties, Sur-
rounding Interstellar Matter, and Associated Star Formation

R. K. Yadav, M. R. Samal, E. Semenko, A. Zavagno, S. Vaddi, P. Prajapati, D. K. Ojha, A. K. Pandey, M.
Ridsdill-Smith, J. Jose, S. Patra, S. Dutta, P. Irawati, S. Sharma, D. K. Sahu, N. Panwar % We present a
comprehensive multiwavelength investigation of a likely massive young cluster ‘IRAS 05100+3723" and its environment with the
aim to understand its formation history and feedback effects. We find that IRAS 05100-+3723 is a distant (~3.2 kpc), moderate
mass (~500 Mg ), young (~3 Myr) cluster with its most massive star being an O8.5V-type. From spectral modeling, we estimate
the effective temperature and log g of the star as ~33,000 K and ~3.8, respectively. Our radio continuum observations reveal
that the star has ionized its environment forming an HII region of size ~2.7 pc, temperature ~5,700 K, and electron density
~165 cm™®. However, our large-scale dust maps reveal that it has heated the dust up to several parsecs (~10 pc) in the range
17—28 K and the morphology of warm dust emission resembles a bipolar HII region. From dust and '>CO gas analyses, we find
evidences that the formation of the HII region has occurred at the very end of a long filamentary cloud around 3 Myr ago, likely
due to edge collapse of the filament. We show that the HII region is currently compressing a clump of mass ~2700 My at its
western outskirts, at the junction of the HII region and filament. We observe several 70 pm point sources of intermediate-mass
and class 0 nature within the clump. We attribute these sources as the second generation stars of the complex. We propose
that the star formation in the clump is either induced or being facilitated by the compression of the expanding HII region onto
the inflowing filamentary material.
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Atomic Shocks in the Outflow of L1551 IRS 5 Identified with SOFIA-upGREAT Ob-
servations of [O]]

Yao-Lun Yang, Neal J. Evans II, Agata Karska, Lars E. Kristensen, Rebeca Aladro, Jon P. Ramsey, Joel D.
Green, Jeong-Eun Lee % We present velocity resolved SOFIA /upGREAT observations of [OI] and [CII] lines toward a Class
I protostar, L1551 IRS 5, and its outflows. The SOFIA observations detect |OI| emission toward only the protostar and [CII]
emission toward the protostar and the red-shifted outflow. The [OI| emission has a width of ~100 km s~ only in the blue-
shifted velocity, suggesting an origin in shocked gas. The |CII| lines are narrow, consistent with an origin in a photodissociation
region. Differential dust extinction from the envelope due to the inclination of the outflows is the most likely cause of the
missing red-shifted [OI| emission. Fitting the [OI] line profile with two Gaussian components, we find one component at the
source velocity with a width of ~20 km s~' and another extremely broad component at -30 km s~! with a width of 87.5 km
s~1, the latter of which has not been seen in L1551 IRS 5. The kinematics of these two components resemble cavity shocks in
molecular outflows and spot shocks in jets. Radiative transfer calculations of the |OI], high-J CO, and H2O lines in the cavity
shocks indicate that |OI| dominates the oxygen budget, making up more than 70oxygen abundance and suggesting |O]/|H]
of ~1.5%x10™*. Attributing the extremely broad [OI| component to atomic winds, we estimate the intrinsic mass loss rate of
(1.340.8)x 107° M@ yr~'. The intrinsic mass loss rates derived from low-J CO, [OI], and HI are similar, supporting the model
of momentum-conserving outflows, where the atomic wind carries most momentum and drives the molecular outflows.
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Magnetic field structure of OMC-3 in the far infrared revealed by SOFIA/HAWC-+

Niko Zielinski, Sebastian Wolf % We report the SOFIA/HAWC+ band D (154 um) and E (214 ym) polarimetric observations
of the filamentary structure OMC-3 that is part of the Orion molecular cloud. The polarization pattern is uniform for both
bands and parallel to the filament structure. The polarization degree decreases toward regions with high intensity for both
bands, revealing a so called "polarization hole." We identified an optical depth effect in which polarized emission and extinction
act as counteracting mechanisms as a potential contributor to this phenomenon. Assuming that the detected polarization is
caused by the emission of magnetically aligned non-spherical dust grains, the inferred magnetic field is uniform and oriented
perpendicular to the filament. The magnetic field strength derived from the polarization patterns at 154 um and 214 yum
amounts to 202 uG and 261 uG, respectively. The derived magnetic field direction is consistent with that derived from previous
polarimetric observations in the far infrared and submillimeter (submm) wavelength range. Investigating the far-infrared
polarization spectrum derived from the SOFIA /HAWC+ observations, we do not find a clear correlation between the polarization
spectrum and cloud properties, namely, the column density, N(H>), and temperature, 7.



