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Physical Properties and Real Nature of Massive Clumps
in the Galaxy

Zu-Jia Lu, Veli-Matti Pelkonen, Mika Juvela, Paolo Padoan, Troels Haugbelle, Ake Nordiund

Systematic surveys of massive clumps have been carried out to study the conditions leading to the formation of massive
stars. These clumps are typically at large distances and unresolved, so their physical properties cannot be reliably derived from
the observations alone. Numerical simulations are needed to interpret the observations. To this end, we generate synthetic
Herschel observations using our large-scale star-formation simulation, where massive stars explode as supernovae driving the
interstellar-medium turbulence. From the synthetic observations, we compile a catalog of compact sources following the exact
same procedure as for the Hi-GAL compact source catalog. We show that the sources from the simulation have observational
properties with statistical distributions consistent with the observations. By relating the compact sources from the synthetic
observations to their three-dimensional counterparts in the simulation, we find that the synthetic observations overestimate the
clump masses by about an order of magnitude on average due to line-of-sight projection, and projection effects are likely to be
even worse for Hi-GAL Inner Galaxy sources. We also find that a large fraction of sources classified as protostellar are likely to
be starless, and propose a new method to partially discriminate between true and false protostellar sources.
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Signatures of UV radiation in low-mass protostars
* 0SJHJO PG )$/ BOE $/ FNJTTJPO JO UIF 4F¢

Agnieszka Mirocha, Agata Karska, Marcin Gronowski et al.

Context. Ultraviolet radiation (UV) inBuences the physics and chemistry of star-forming regions, but its properties and signipcance
in the immediate surroundings of low-mass protostars are still poorly understood.

Aims. We aim to extend the use of the GHCN ratio, already established for high-mass protostars, to the low-mass regime to trace
and characterize the UV beld around low-mass protostars@@" 0.6 pc scales.

Methods. We present 5" 5% maps of the Serpens Main Cloud encompassing 10 protostars observed with the EMIR receiver at the
IRAM 30 m telescope in CN 1-0, HCN 1-0, CS 3-2, and some of their isotopologues. The radiative-transfer code RADEX and the
chemical model Nahoon are used to determine column densities of molecules, gas temperature and density, and the UV beld strength,
Go.

Results. The spatial distribution of HCN and CS are well-correlated with CO 6-5 emission that traces outBows. The CN emission is
extended from the central protostars to their immediate surroundings also tracing out3ows, likely as a product of HCN photodisso-
ciation. The ratio of CN to HCN total column densities ranges ftalto 12 corresponding to @3 10* %10° for gas densities and
temperatures typical for outl3ows of low-mass protostars.

Conclusions. UV radiation associated with protostars and their outf3ows is indirectly identibPed in a signibcant part of the Serpens
Main low-mass star-forming region. Its strength is consistent with the values obtained from the OH@umdtids observed with
Herscheland compared with models of UV-illuminated shocks. From a chemical viewpoint, the CN to HCN ratio is an excellent
tracer of UV Pelds around low- and intermediate-mass star-forming regions.
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