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6 6 Implications of a hot atmosphere/corino from ALMA observations towards NGC1333
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6 9 ~ Clumpy dust rings around non-accreting young stars
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The Gaia-ESO Survey: age spread in the star forming region NGC 6530 from the HR
6 :I_ . diagram and gravity indicators

L. Prisinzano!, F. Damiani!, V. Kalari**, R. Jeflfries?, R. Bonito!, G. Micela!, N. J. Wright?, R.
J. Jackson®, E. Tognelli®, M. G. Guarcello!, J. S. Vink®, A. Klutsch®, F. M. Jiménez-Esteban’, V.
In very young clusters, the stellar age distribution is the empirical proof of the duration of star cluster formation and
thus it gives indications of the physical mechanisms involved in the star formation process. Determining the amount
of interstellar extinction and the correct reddening law are crucial steps to derive fundamental stellar parameters and
in particular accurate ages from the HR diagram. In this context, we derived accurate stellar ages for NGC 85320, the
yvoung cluster assoclated with the Lagoon Nebula to infer the star formation history of this region. We use the Gaia-
ESO survey observations of the Lagoon Nebula, together with photometric hiterature data and Gaeie DR2 kinematics,
to derive cluster membership and fundamental stellar parameters. Using spectroscopic effective temperatures, we
analyze the reddening properties of all objects and derive accurate stellar ages for cluster members, We 1dentified 652
confirmed and U probable members. The reddening inferred for members and non-members allows us to distinguich
foreground objects, mainly main-sequence (M3) stars, and background objects, mainly giants. This classification is in
agreement with the distances inferred from Gata DR2 parallaxes for these objects. The foreground and background
stars show a spatial pattern that allows us to trace the three-dimensional structure of the nebular dust component.
Finally, we derivestellar ages for 382 confirmed cluster members for which we obtained the individual reddening values.
In addition, we find that the gravity-sensitive v index distribution for the M-type stars is correlated with stellar age.
For all members with Teg < 5500K, the mean logarithmic age is 5.84 {units of years) with a dispersion of 0.36 dex.
The age distribution of stars with accretion and/or disk (CTTRe) is similar to that of stars without accretion and
without disk (WTTSp). We interpret this dispersion as evidence of a real age spread since the total uncertainties on
age determinations, derived from Monte Carlo simulations, are significantly smaller than the observed spread. This
conclusion 1s supported by the evidence of a decreasing of the gravity-sensitive  Index as a function of stellar ages.
The presence of a small age spread is also supported by the spatial distribution and the kinematics of old and young
members. In particular, members with accretion and for disk, formed in the last 1 Myr, show evidence of subclustering
around the cluster center, in the Hourglass Nebula and in the M8-E region, suggesting a possible triggering of star
formation events by the O-type star ionization fronts.

Accepted by Astronomy and Astrophysics



62 . The HH34 jet/counterjet system at 1.5 and 4.5 pm

A. C. Ragal, B. Reipurth?, A. Noriega-Crespo?®

We present a {previously unpublished) 1.5 gm archival H3T image of the HH 34 Herbig-Haro jet, in which the northern
counterjet is seen at an unprecedented angular resolution of ~ 0.17 {this counterjet had only been imaged previously at
lower resolution with Spitzer). The jet/counterjet structure observed in this image shows evidence of low-amplitude,
point-symmetric deviations from the outflow axis, indicating the presence of a precession in the ejection direction. We
use the ratios between the 1.5 and 4.5 um intensities of the emitting knots (from the H3T image and from a previously
published 4.5 um Spitzer image) to obtain an estimate of the spatial dependence of the optical extinction to the HH 24
jet /counterjet system. We find evidence for extinction from a central, dense core surrounding the outflow source and
from a more extended region in the foreground of the HH 24 counterjet.

Accepted by RMxAA



6 MHD simulations of the formation and propagation of protostellar jets to observational
" length scales

Jon P. Ramsey!* and David A. Clarke?

We present 2.5-D global, ideal MHD simulations of magnetically and rotationally driven protostellar jets from Keplerian
accretion discs, wherein only the initial magnetic field strength at the inner radius of the disc, B;, is varied. Using the
AME-MHD code AZEuS, we self-consistently follow the jet evolution into the observational regime (> 10* AT) with a
spatial dynamic range of ~ 6.5 x 10°. The simulations reveal a three-component outflow: 1) A hot, dense, super-fast
and highly magnetised ‘jet core’; 2) a cold, rarefied, trans-fast and highly magnetised ‘sheath’ surrounding the jet
core and extending to a tangential discontinuity; and 3) a warm, dense, trans-slow and weakly magnetised shocked
ambient medium entrained by the advancing bow shock. The simulations reveal power-law relationships between E;
and the jet advance speed, vjet, the average jet rotation speed, {u,), as well as fluxes of mass, momentum, and kinetic
energy. Quantities that do not depend on B; include the plasma-f of the transported material which, in all cases,
seems to asymptote to order unity. Jets are launched by a combination of the ‘magnetic tower’ and ‘bead-on-a-wire’
mechanisms, with the former accounting for most of the jet acceleration—even for strong fields—and continuing well
beyond the fast magnetosonic point. At no time does the leading bow shock leave the domain and, as such, these
simulations generate large-scale jets that reproduce many of the observed properties of protostellar jets including their
characteristic speeds and transported flwxes.

Accepted by MINR AS



6 4 The G332 molecular cloud ring: I. Morphology and physical characteristics

Domenico Romano®?, Michael G. Burton®?, Michael C.B. Ashley!, Sergio Molinari?, David Rebolledo**,
Catherine Braiding! and Eugenio Schisano®*®

We present a morphological and physical analysis of a Giant Molecular Cloud (GMC) using the carbon monoxide
isotopologues (1?CO, *CO, C¥O *P; — *P;) survey of the Galactic Plane {(Mopra CO Southern Galactic Plane
Survey), supplemented with neutral carbon mape from the HEAT telescope in Antarctica. The giant molecular cloud
structure (hereinafter the ring) covers the sky region 332° < [ < 333° and b = £0°5 (hereinafter the G332 region). The
mass of the ring and its distance are determined to be respectively ~ 2 x 10% Mg and ~3.7 kpe from Sun. The dark
molecular gas fraction, estimated from the *CO and [CI] lines, is ~17% for a CO Tiy between [10, 20 K]. Comparing
the [CI| integrated intensity and N(H,) traced by *CO and ?CO, we define an X&7° factor, analogous to the usual
Xco, through the [CI] line. X2 ranges between [1.8,2.0] x 102! cm=2? K~! km~?! 5. We examined local variation in
Xeo and T, across the cloud, and find in regions where the star formation activity is not in an advanced state, an
increase in the mean and dispersion of the Xco factor as the excitation temperature decreases. We present a catalogue
of C¥®O clumps within the cloud. The star formation (SF) activity ongoing in the cloud shows a correlation with Tiy,
[CI] and CO emissions, and anti-correlation with Xco, suggesting a North-South spatial gradient in the SF activity,
We propose a method to disentangle dust emission across the Galaxgy, using HI and *CO data. We describe Virtual
Reality (VR) and Augmented Reality (AR) data visualisation techniques for the analysis of radio astronomy data.

Accepted by MNEAS



6 Discovery of a sub-Keplerian disk with jet around a 20 M. voung star. ALMA obser-
- vations of (:023.01-00.41

A. Sanna’, A. Koelligan®, L. Moscadelli’, R. Kuiper?, R. Cesaroni’, T. Pillai’, K.M. Menten?®, Q.
Zhang?, A. Caratti o Garatti®, C. Goddi®, 8. Leurini’ and C. Carrasco-Gonzalez®

It is well established that Bolar-mass stars gain mass via dick accretion, until the mass reservoir of the disk is exhausted
and dispersed, or condenses into planetesimals. Accretion disks are intimately coupled with mass ejection via polar
cavities, in the form of jets and less collimated winds, which allow mass accretion through the digk by removing a
substantial fraction of its angular momentum. Whether disk accretion is the mechaniem leading to the formation of
stars with much higher masses is still unclear. Here, we are able to build a comprehensive picture for the formation
of an O-type star, by directly imaging a molecular digk which rotates and undergoes infall around the central star,
and drives a molecular jet which arises from the inner disk regions. The accretion disk 1s truncated between 2000-
3000 au, 1t has a mass of about a tenth of the central star mass, and s infalling towards the central star at a high
rate (6 x 10=*Mg yr=1), as to build up a very massive object. These findings, obtained with the Atacama Large
Millimeter /submillimeter Array at 700au resolution, provide observational proof that young massive stars can form
via. disk accretion much like Solar-mass stars.

Accepted by Astronomy & Astrophysics



Protostellar Outflows at the EarliesT Stages (POETS). II. A possible radio synchrotron
6 8 . jet associated with the EGO G035.02+40.35

A. Sannal, L. Moscadelli?, C. Goddi®, M. Beltran?, C.L. Brogan?, A. Caratti o Garatti®, C. Carrasco-
Gonzalez®, T.R. Hunter®, F. Massi’ and M. Padovani®

Centimeter continuum observations of protostellar jets have revealed the presence of knots of shocked gas where the
flux density decreases with frequency. This spectrum is characteristic of nonthermal synchrotron radiation and implies
the presence of both magnetic fields and relativistic electrons in protostellar jets. Here, we report on one of the few
detections of nonthermal jet driven by a young massive star in the star-forming region G035.0240.35, We made use
of the NSF's Karl G. Jansky Very Large Array (VLA) to observe this region at C, Ku, and K bands with the A-
and B-array configurations, and obtained sensitive radio continuum maps down to a rms of 10 uJy beam™". These
observations allow for a detailed spectral index analysis of the radio continuum emission in the region, which we
interpret as a protostellar jet with a number of knots aligned with extended 4.5 um emission. Two knots clearly

emit nonthermal radiation and are found at similar distances, of approximately 10,000au, each side of the central
young star, from which they expand at velocities of hundreds kms™!. We estimate both the mechanical force and the
magnetic field associated with the radio jet, and infer a lower limit of 0.4 x 107 *Mgyr~? kms~" and values in the

range 0.7-1.3mG, respectively.
Accepted by Astronomy & Astrophysics



7 O Is Molecular Cloud Turbulence Driven by External Supernova Explosions?
D. Seifried?, 8. Walch?, S. Haid!, P. Girichidis** and T. Naab*

We present high-resolution {(~ 0.1 pc), hydrodynamical and magneto-hydrodynamical simulations to investigate
whether the observed level of molecular cloud {(MC) turbulence can be generated and maintained by external su-
pernova {(SN) explosions, The MCs are formed self-consistently within their large-scale galactic environment following
the non-equilibrium formation of Hy and CO including (self-) shielding and important heating and cooling processes.
The MCs inherit their initial level of turbulence from the diffuse ISM, where turbulence is injected by SN explosions.
However, by systematically exploring the effect of individual SNe going off outside the clouds, we show that at later
stages the importance of SN driven turbulence is decreased significantly. This holds for different MC masses as well
as MCs with and without magnetic fields. The SN impact also decreases rapidly with larger distances. Nearby SNe
(d ~ 25 pc) boost the turbulent velocity dispersions of the MC by up to 70 per cent {up to a few km s 1). For d > 50
pc, however, their impact decreases fast with increasing d and i1s almost negligible. For all probed distances the gain
in velocity dispersion decays rapidly within a few 100 kyr. This is significantly shorter than the average timescale for
a MC to be hit by a nearby SN under solar neighbourhood conditions (~ 2 Myr). Hence, al these conditions SNe are

not able to sustain the observed level of MC turbulence. However, in environments with high gas surface densities
and SN rates like the Central Molecular Zone, observed elevated MC dispersions could be triggered by external SNe.

Accepted by Apd



