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Magakian (2004) for a detailed study.
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Tom Wilson
in conversation with Bo Reipurth

Q: What was your PhD about and who was your adviser?

A: The title of my Ph. D. thesis was 00Radio Studies of HII
Regions00. This consisted of a survey of 109� radio recom-
bination lines from discrete sources in the southern sky.
My Ph. D. advisor was Prof. B. F. Burke (MIT). Radio
recombination lines were discovered in the mid-1960s, so
were a new and interesting research �eld. I took the data
for my thesis with Peter Mezger (then at the National
Radio Astronomy Observatory, NRAO), Frank Gardner
and Doug Milne (Radio Physics Division of the Common-
wealth Scienti�c and Industrial Research Organization,
Australia, CSIRO). This survey, at a wavelength of 6 cen-
timeters, was carried out with the Parkes 210-foot antenna
of the CSIRO Division of Radio Physics in Parkes, Aus-
tralia. The NRAO provided the highly sensitive receiver
needed for this project. Prior to my thesis, I had partici-
pated in a survey of the northern galaxy, with Ted Reifen-
stein, Bernie Burke, Peter Mezger and Wilhelm Altenho�.
This was carried out with the NRAO 140-foot telescope in
Green Bank, W. Va. Ten years later, a more extensive sur-
vey in the 109� line of the northern galaxy was carried out
with the E�elsberg 100-m telescope of the Max-Planck-
Institut f. Radioastronomie (MPIfR). The coauthors were
Dennis Downes (now at IRAM, France), J•orn Wink and
John Bieging (now at University of Arizona).

The 109� radio recombination line (RRL) is the transition
from energy level 110 to 109 in hydrogen. Corresponding
lines of helium and other elements such as carbon are at
nearly the same wavelength, so these were measured simul-
taneously. Such line emission is not a�ected by extinction,
so sources far from the Sun could be measured. RRLs are
not emitted in local thermodynamic equilibrium (LTE),
but are very weak masers. We detected the lines in 130 HII
regions. There were negative results for supernova rem-
nants. For our galaxy, the �nding list of discrete sources

was provided by Peter Shaver (then at Sydney University)
and Miller Goss (then at CSIRO, later at NRAO). We also
detected RRL emission from the 30 Doradus region in the
Large Magellanic Cloud; that was the �rst extragalactic
radio recombination line. The Parkes 109� line survey
was as complete as possible; this probably accounts for
its longevity. The results were used to estimate electron
temperatures, the distribution of HII regions, a rotation
curve for HII, the abundance of metals, the abundance of
helium and a comparison with the HI distribution.

Q: Your 1994 Annual Review article with R. Rood deals
with 'Abundances in the Interstellar Medium'. What were
the key issues at that time, and how has the �eld moved
since then?

A: The Annual Review article contained an analysis of
isotope data taken in the 1970s to 1990s. Interstellar iso-
topic ratios for carbon, nitrogen and oxygen were not well
known prior to 1970. The rarer isotopes produce spectral
lines that are within a few % of the wavelength of the more
abundant isotope. With heterodyne techniques, these iso-
topic lines are easily separated. There are two possible
systematic e�ects: excitation and interstellar chemistry.
Usually, molecular line excitation is not in LTE. For the
molecular species that Bob Rood (University of Virginia)
and I considered, the C, N and O isotope ratios should
not be a�ected by non-LTE e�ects that may occur in the
radio range. In contrast, chemical fractionation can have
an inuence. Extreme examples are deuterated molecules.
Their abundance can be 100 times the actual interstellar
D/H ratio in cold clouds, where temperatures are� 10 K.

Since molecular clouds are very inhomogeneous, and sub-
ject to a number of inuences, the best way to estimate
the extent of fractionation is to compare isotope ratios
for the same cloud from di�erent species. This required
a great deal of observing time with large radio telescopes.
Much of the millimeter wavelength data for isotopic ratios
was taken by the Bell Labs group led by Arno Penzias and
Bob Wilson. Centimeter wavelength data for other molec-
ular species were taken with the E�elsberg 100-m dish by
Christian Henkel, Rainer Mauersberger and myself. These
data dealt mostly with ratios of carbon, 12C/ 13C, nitrogen,
14N/ 15N and oxygen,16O/ 18O isotopes in our galaxy. The
ratios were gotten from di�erent molecular species such
as carbon monoxide, formaldehyde and hydrogen cyanide.
For each cloud, these were compared. The ratios agree
rather well, showing that interstellar chemistry is not im-
portant for carbon 12C/ 13C, nitrogen 14N/ 15N and oxy-
gen 16O/ 18O isotopic ratios. The trends are: (1) the solar
system ratios are slightly, but de�nitely, di�erent from the
surrounding interstellar medium, (2) the 13C, 15N and 18O
are more abundant in the inner parts of our galaxy (i. e. 4
kpc from the galactic center), and (3) the galactic center
shows di�erent isotope ratios from the inner galaxy. In
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addition, RRL data showed that metals are more abun-
dant in the inner galaxy. These data can be understood
in terms of galactic chemical evolution models. Bob Rood
played a crucial role in applying theory to link observa-
tions and theory. These data are still the best estimates
for our galaxy. Later, infrared lines of elements were mea-
sured with aircraft and satellites.

A related study was the discovery and measurement of
the 3He+ line at 3.5 centimeters wavelength. The line is a
00spin ip 00or hyper�ne transition, analogous to that of HI.
Since 24 eV is needed to ionize helium, this line can arise
only in HII regions and Planetary Nebulae. Compared to
the intensity of the 3He+ line, the line-to-continuum ra-
tios are very small, so can give rise to systematic e�ects.
Comparisons of data taken with long integrations with
the E�elsberg 100-m and NRAO 140-foot telescopes min-
imized systematic errors in ratios of3He+ to H+ . Before
our measurements, stellar evolution models predicted that
large amounts of3He would be produced in low mass stars.
The actual abundance of interstellar 3He was much lower
than predicted. This showed that an additional mecha-
nism to destroy large amounts of3He in stars is needed.
Our observations were carried out over a 20 year period.
The team consisted of Bob Rood, Tom Bania (Boston Uni-
versity), Dana Balser (NRAO) and myself. More recently,
there have been measurements of ultraviolet lines of3He
with satellites. These data were taken for the solar wind
and perhaps the local interstellar medium. The3He/H +

ratios are all consistent with our data. 3He is also pro-
duced in Standard Big Bang Nucleoynthesis (SBBN). The
separation of cosmological and stellar production paths for
3He gives a cosmological abundance that is consistent with
the SBBN abundances of deuterium and lithium. The di-
rection of cosmology research since our Annual Reviews
article has concentrated on the measurement and inter-
pretation of uctuations and polarization properties of the
2.73 K microwave background.

Q: In 1984 you detected a new type of methanol maser

A: There are many di�erent methanol masers. Subsequent
searches have shown that this particular methanol maser
line, at 1 centimeter, is rather rare. Lew Snyder (Uni-
versity of Illinois) and Phil Jewell (now at NRAO) were
involved in the discovery. Unfortunately this particular
maser line is so rare that its properties cannot be used
to determine physical conditions in more than a few re-
gions, even though the excitation mechanism seems to be
well understood. As far as the interpretation of methanol
maser excitation schemes, Andrei Sobolev (Ural State Uni-
versity) has provided useful models.

Q: You have devoted much e�ort to study the dense cores
of the Orion A cloud and OMC 1. What have you learnt?

A: The Orion Molecular Cloud (OMC 1) is behind and

in contact with the HII region Orion A. Since molecular
clouds consist mostly of H2, which emits spectral lines only
under extraordinary conditions (such as when the cloud
is very warm or shocked) other, less abundant molecules
with dipole moments must be used to trace the proper-
ties of clouds. My interest started with a map of the
6-cm line of formaldehyde made with the E�elsberg 100-
m telescope. The emphasis of my research changed from
formaldehyde to ammonia, since the ammonia molecule
has many spectral lines with very di�erent excitation re-
quirements. Most of these lines are found at or near 1.3
cm. At E�elsberg and the Jansky Very Large Array of the
NRAO (with Ralph Gaume, now at NSF), we had car-
ried out several surveys of ammonia, including isotopes.
These showed that the KL nebula was warm, with kinetic
temperatures of more than 150 degrees Kelvin and dense
gas where stars will form. The most remarkable aspect of
Orion KL is the interaction of the dynamics and dense gas.
This was �rst indicated by the discovery of highly excited
H2 in the near infrared. After that, we found deuterated
ammonia, in which the enrichment in D was greater than
a factor of 100. This should not be possible in such a
warm medium, so we concluded that the conditions had
to change on timescales of� 103 years. More direct evi-
dence was found by others: the newly formed stars (with
large proper motions) are having a tremendous e�ect on
Orion KL. Recently, I have been involved in surveys over
a wider region in the Orion cloud. This is the Herschel
Orion Protostar Search (HOPS, P. I. Tom Megeath (Uni-
versity of Toledo)), which is devoted to searching and char-
acterizing protostars. Will Fischer (NASA), Amelia Stutz
(Concepcion, Chile) and many others are involved.

Q: Most recently you have used the APEX telescope to
study SiO gas in a debris disk in the� Pic group.

A: The SiO data were rotational transitions, taken in the
sub-millimeter wavelength range. These were used to fol-
low up on the report of gas phase SiO, from infrared vi-
brational line data. So far the sub-mm data have given
only upper limits. Gas phase SiO would indicate an event
causing an ongoing destruction of SiO-containing grains.

Q: What are you working on at the moment?

A: I am revising the problem book for 00Tools of Radio
Astronomy00. The most advanced publication is an ALMA
dataset for millimeter absorption lines in the bulge of our
galaxy (with a team from MPIfR and the University of
Chile led by Denise Riquelme). Another project consists of
a spectral line follow-up to the HOPS survey, led by Babar
Ali (Space Sci. Institute, IPAC, Boulder, CO). Finally,
there are studies of atmospheric water vapor clouds over
the ALMA site, using many probes. This work started
when I was ALMA project scientist at ESO. This con-
tinued when I moved to the Naval Research Laboratory.
Others involved are at NRL, NASA, NRAO and ESO.
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Abstracts of recently accepted papers

An UXor among FUors: extinction related brightness variati ons of the young eruptive
star V582 Aur
P. �Abrah�am 1, �A. K�osp�al 1;2, M. Kun 1, O. Feh�er 1;3, G. Zsidi 1;3, J. A. Acosta-Pulido 4;5, M. I. Carnerero 4;5;6,
D. Garc��a- �Alvarez 4;5;7, A. Mo�or 1, B. Cseh 1, G. Hajdu 8;9;10, O. Hanyecz 1;3, J. Kelemen 1, L. Kriskovics 1,
G. Marton 1, Gy. Mez}o 1, L. Moln�ar 1, A. Ordasi 1, G. Rodr��guez-Coira 4;5, K. S�arneczky 1, �A. S�odor 1, R.
Szak�ats 1, E. Szegedi-Elek 1, A. Szing 11, A. Farkas-Tak�acs 1, K. Vida 1, J. Vink�o 1

1 Konkoly Observatory, Research Centre for Astronomy and Earth Sciences, Hungarian Academy of Sciences, Konkoly-
Thege Mikl�os �ut 15-17, 1121 Budapest, Hungary; 2 Max Planck Institute for Astronomy, K•onigstuhl 17, 69117 Heidel-
berg, Germany; 3E•otv•os Lor�and University, Department of Astronomy, P�azm �any P�eter s�et�any 1/A, 1117 Budapest,
Hungary; 4Instituto de Astrof��sica de Canarias, Avenida V��a L�actea, 3820 5 La Laguna, Tenerife, Spain;5Departamento
de Astrof��sica, Universidad de La Laguna, 38205 La Laguna, Tenerife, Spain; 6INAF, Osservatorio Astro�sico di Torino,
via Osservatorio 20, Pino Torinese, Italy; 7Grantecan S. A., Centro de Astrof��sica de La Palma, Cuesta de SanJos�e,
E-38712 Bre~na Baja, La Palma, Spain;8Instituto de Astrof��sica, Facultad de F��sica, Ponti�cia Universida d Cat�olica de
Chile, Santiago, Chile; 9Astronomisches Rechen-Institut, Zentrum f•ur Astronomie der Universit•at Heidelberg, 69120
Heidelberg, Germany;10Instituto Milenio de Astrof��sica, Santiago, Chile
11Baja Observatory, University of Szeged, 6500 Baja, Hungary

E-mail contact: abraham at konkoly.hu

V582 Aur is an FU Ori-type young eruptive star in outburst since � 1985. The eruption is currently in a relatively
constant plateau phase, with photometric and spectroscopic variability superimposed. Here we will characterize the
progenitor of the outbursting object, explore its environment, and analyse the temporal evolution of the eruption.
We are particularly interested in the physical origin of the two deep photometric dips, one occurred in 2012, and
one is ongoing since 2016. We collected archival photographic plates, and carried out new optical, infrared, and
millimeter wave photometric and spectroscopic observations between 2010 and 2017, with high sampling rate during
the current minimum. Beside analysing the color changes during fading, we compiled multiepoch spectral energy
distributions, and �tted them with a simple accretion disk model. Based on pre-outburst data and a millimeter
continuum measurement, we suggest that the progenitor of the V582 Aur outburst is a low-mass T Tauri star with
average properties. The mass of an unresolved circumstellar structure, probably a disk, is 0.04 M� . The optical and
near-infrared spectra demonstrate the presence of hydrogenand metallic lines, show the CO bandhead in absorption,
and exhibit a variable H� pro�le. The color variations strongly indicate that both the � 1 year long brightness dip in
2012, and the current minimum since 2016 are caused by increased extinction along the line of sight. According to
our accretion disk models, the reddening changed fromAV =4.5 mag to 12.5 mag, while the accretion rate remained
practically constant. Similarly to the models of the UXor phenomenon of intermediate and low-mass young stars,
orbiting disk structures could be responsible for the eclipses.

Accepted for publication in the ApJ.

http://arxiv.org/pdf/1712.04968

Exploring the 13CO/C 18O abundance ratio towards Galactic young stellar objects an d
HII regions
M.B. Areal 1, S. Paron 1;2, M. Celis Pe~na 1, and M.E. Ortega 1

1 CONICET-Universidad de Buenos Aires. Instituto de Astronom��a y Fisica del Espacio CC 67, Suc. 28, 1428 Buenos
Aires, Argentina; 2 Universidad de Buenos Aires. Facultad de Arquitectura, Dise~no y Urbanismo, Buenos Aires,
Argentina

E-mail contact: sparon at iafe.uba.ar

Determining molecular abundance ratios is important not only for the study of the Galactic chemistry but also because
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they are useful to estimate physical parameters in a large varietyof interstellar medium environments. The CO is one
of the most important molecules to trace the molecular gas in the interstellar medium, and the 13CO/C 18O abundance
ratio is usually used to estimate molecular masses and densities of regions with moderate to high densities. Nowadays
this kind of isotopes ratios are in general indirectly derived from elemental abundances ratios. We present the �rst
13CO/C 18O abundance ratio study performed from CO isotopes observations towards a large sample of Galactic sources
of di�erent nature at di�erent locations. To study the 13CO/C 18O abundance ratio it was used12CO J=3{2 data
obtained form the CO High-Resolution Survey,13CO and C18O J=3{2 data from the 13CO/C 18O (J=3{2) Heterodyne
Inner Milky Way Plane Survey, and some complementary data extracted from the James Clerk Maxwell Telescope
database. It was analyzed a sample of 198 sources composed by young stellar objects (YSOs), HII and di�use HII
regions as catalogued in the Red MSX Source Survey in 27:� 5 < l < 46:� 5 and jbj < 0:� 5. Most of the analyzed sources
are located in the galactocentric distance range 4.0{6.5 kpc. We found that YSOs have, in average, smaller13CO/C 18O
abundance ratios than HII and di�use HII regions. Taking into account that the gas associated with YSOs should
be less a�ected by the radiation than in the case of the others sources, selective far-UV photodissociation of C18O is
con�rmed. The 13CO/C 18O abundance ratios obtained in this work are systematically lower than the predicted from
the known elemental abundance relations. These results would be useful in future studies of molecular gas related to
YSOs and HII regions based on the observation of these isotopes.

Accepted by A&A

http://arxiv.org/pdf/1712.09578

Early phases in the stellar and substellar formation and evo lution: Infrared and sub-
millimeter data in the Barnard 30 dark cloud
D. Barrado 1, I. de Gregorio Monsalvo 2;3, N. Hu�elamo 1, M. Morales-Calder�on 1, A. Bayo 4;5, A. Palau 6,
M.T. Ruiz 7, P. Rivi�ere-Marichalar 8, H. Bouy 1, �O. Morata 9, J.R. Stau�er 10, C. Eiroa 11;12, and A.
Noriega-Crespo 13

1 Depto. Astrof��sica, Centro de Astrobiolog��a (INTA-CSIC), ESA C campus, Camino Bajo del Castillo s/n, E-28692
Villanueva de la Ca~nada, Spain;2 European Southern Observatory, Alonso de C�ordova 3107, Vitacura, Santiago,
Chile; 3 Joint ALMA Observatory, Alonso de C�ordova 3107, Vitacura, Santiago, Chile; 4 Departamento de F��sica
y Astronom��a, Facultad de Ciencias, Universidad de Valpara��so, Av. Gran Breta~na 1111, 5030 Casilla, Valpara��so,
Chile; 5 ICM nucleus on protoplanetary disks, Universidad de Valpara��so, Av. Gran Breta~na 1111, Valparaso, Chile;6

Instituto de Radioastronom��a y Astrof��sica, Universidad Naciona l Aut�onoma de M�exico, P.O. Box 3-72, 58090 Morelia,
Michoac�an, M�exico; 7 Depto. de Astronom��a, Universidad de Chile, Camino del Observatorio 1515, Santiago, Chile;
8 European Space Astronomy Centre (ESA), Camino Bajo del Castillos/n, 28692 Villanueva de la Ca~nada, Madrid,
Spain; 9 Institute of Astronomy and Astrophysics, Academia Sinica, 11F ofAS/NTU Astronomy-Mathematics Build-
ing, No.1, Sec. 4, Roosevelt Rd, Taipei 10617, Taiwan;10 Spitzer Science Center, California Institute of Technology,
Pasadena, CA 91125, USA;11 Depto. Fsica Te�orica, Fac. de Ciencias, Universidad Aut�onoma deMadrid, Campus
Cantoblanco, 28049 Madrid, Spain;12 Unidad Asociada UAM-CAB/CSIC, Madrid, Spain; 13 Space Telescope Science
Institute, 3700 San Martin Dr., Baltimore, MD 21218, USA

E-mail contact: barrado at cab.inta-csic.es

The early evolutionary stage of brown dwarfs are not very well characterized, specially during the embedded phase. To
gain insight into the dominant formation mechanism of very low-mass objects and brown dwarfs, we conducted deep
observations at 870� m with the LABOCA bolometer at the APEX telescope. Our goal was to identify young sub-mm
sources in the Barnard 30 dark cloud. We complemented these datawith multi-wavelength observations from the
optical to the far-IR and. As a result, we have identi�ed 34 submm sources and a substantial number of possible and
probable Barnard 30 members within each individual APEX/LABOCA be am. They can be classi�ed in three distinct
groups. First, 15 out of these 34 have a clear optical or IR counterpart to the submm peak and nine of them are
potential proto-BDs candidates. Moreover, a substantial number of them could be multiple systems. A second group
of 13 sources comprises candidate members with signi�cant infrared excesses located away from the central submm
emission. All of them include brown dwarf candidates, some displayingIR excess, but their association with submm
emission is unclear. In addition, we have found six starless cores and, based on the total dust mass estimate, three
might be pre-substellar (or pre-BDs) cores. Finally, the complete characterization of our APEX/LABOCA sources,
focusing on those detected at 24 and/or 70� m, indicates that in our sample of 34 submm sources there are, at least:
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two WTTs, four CTTs, �ve young stellar objects (YSOs), eight pro to-BD candidates (with another three dubious
cases), and one Very Low Luminosity object (VeLLO).

Accepted by A&A

http://arxiv.org/pdf/1712.06399

Star formation in the Sh 2-53 region inuenced by accreting m olecular �laments
T. Baug 1;2, L. K. Dewangan 3, D.K. Ojha 2, Kengo Tachihara 4 , A. K. Pandey 5, Saurabh Sharma 5, M.
Tamura 6;7;8, J. P. Ninan 9 and S. K. Ghosh 2;10

1 Aryabhatta Research Institute of Observational Sciences ( ARIES), Manora Peak, Nainital 263001, India;2 Depart-
ment of Astronomy and Astrophysics, Tata Institute o f Fundamental Research, Homi Bhabha Road, Mumbai-400005,
India; 3 Physical Research Laboratory, Navrangpura, Ahmedabad 380009, India; 4 Department of Physics, Nagoya
University, Chikusa-ku, Nagoya 464-8602, Japan;5 Aryabhatta Research Institute of Observational Sciences ( ARIES),
Manora Peak, Nainital 263001, India;6 Department of Astronomy, The University of Tokyo, 7-3-1, Hongo, Bunkyo-ku,
Tokyo 113-0033, Japan;7 Astrobiology Center of NINS, 2-21-1, Osawa, Mitaka, Tokyo 1 81-8588, Japa;8 National
Astronomical Observatory of Japan, 2-21-1, Osawa, Mitaka, Tokyo 181-8588, Japan;9 Department of Astronomy and
Astrophysics, The Pennsylvania State University, University Park, USA; 10 National Centre for Radio Astrophysics,
Tata Institute of Fundamental Research, Pune 411007, India

E-mail contact: tapas.polo at gmail.com

We present a multi-wavelength analysis of a� 300� 300 area around the Sh 2-53 region (hereafter S53 complex), which
is associated with at least three H II regions, two mid-infrared bubbles (N21 and N22), and infrared dark clouds. The
13CO line data trace the molecular content of the S53 complex in a velocity range of 36{60 km s� 1, and show the
presence of at least three molecular components within the selected area along this direction. Using the observed radio
continuum ux of the H II regions, the derived spectral types of the ionizing sources agree well with the previously
reported results. The S53 complex harbors clusters of young stellar objects (YSOs) that are identi�ed using the
photometric 2{24 � m magnitudes. It also hosts several massive condensations (3000{30000 M � ) which are traced
in the Herschel column density map. The complex is found at the junction of at least �ve molecular �laments, and
the ow of gas toward the junction is evident in the velocity space of the 13CO data. Together, the S53 complex is
embedded in a very similar "hub-�lament" system to those reported in Myers, and the active star formation is evident
towards the central "hub" inferred by the presence of the clustering of YSOs.

Accepted by the ApJ

https://arxiv.org/pdf/1712.09352.pdf

E�ciency of radial transport of ices in protoplanetary disk s probed with infrared ob-
servations: the case of CO 2

A. D. Bosman 1, A. G. G. M. Tielens 1 and E. F. van Dishoeck 1;2

1 Leiden Observatory, Leiden University, PO Box 9513, 2300 RA Leiden, The Netherlands
2 Max-Planck-Insitut f•ur Extraterrestrische Physik, Gie�enbac hstrasse 1, 85748 Garching, Germany

E-mail contact: bosman at strw.leidenuniv.nl

The e�ciency of radial transport of icy solid material from outer dis k to the inner disk is currently unconstrained.
E�cient radial transport of icy dust grains could signi�cantly alter t he composition of the gas in the inner disk. Our
aim is to model the gaseous CO2 abundance in the inner disk and use this to probe the e�ciency of icy dust transport
in a viscous disk. Features in the simulated CO2 spectra are investigated for their dust ux tracing potential. We
have developed a 1D viscous disk model that includes gas and grain motions as well as dust growth, sublimation
and freeze-out and a parametrisation of the CO2 chemistry. The thermo-chemical code DALI was used to model the
mid-infrared spectrum of CO2, as can be observed with JWST-MIRI. CO2 ice sublimating at the iceline increases
the gaseous CO2 abundance to levels equal to the CO2 ice abundance of� 10� 5, which is three orders of magnitude
more than the gaseous CO2 abundances of� 10� 8 observed by Spitzer. Grain growth and radial drift further increase
the gaseous CO2 abundance. A CO2 destruction rate of at least 10� 11 s� 1 is needed to reconcile model prediction
with observations. This rate is at least two orders of magnitude higher than the fastest known chemical destruction
rate. A range of potential physical mechanisms to explain the low observed CO2 abundances are discussed. Transport
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processes in disks can have profound e�ects on the abundances of species in the inner disk. The discrepancy between
our model and observations either suggests frequent shocks in the inner 10 AU that destroy CO2, or that the abundant
midplane CO2 is hidden from our view by an optically thick column of low abundance CO2 in to the disk surface
XDR/PDR. Other molecules, such as CH4 or NH3, can give further handles on the rate of mass transport.

Accepted by Astronomy and Astrophysics

https://arxiv.org/pdf/1712.03989

The complex morphology of the young disk MWC 758: Spirals and dust clumps around
a large cavity
Y. Boehler 1, L. Ricci 1, E. Weaver 1, A. Isella 1, M. Benisty 2;3, J. Carpenter 4, C. Grady 5, Bo-Ting Shen 6,
Ya-Wen Tang 6, and L. Perez 7;8

1 Rice University, Department of Physics and Astronomy, Main Street, 77005 Houston, USA;2 Unidad Mixta Inter-
nacional Franco-Chilena de Astronom��a, CNRS/INSU UMI 3386 and Departamento de Astronom��a, Universidad de
Chile, Casilla 36-D, Santiago, Chile;3 Univ. Grenoble Alpes, CNRS, IPAG, 38000, Grenoble, France
4 Joint ALMA Observatory (JAO), Alonso de Cordova 3107 Vitacura - Santiago de Chile, Chile; 5 Exoplanets and
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We present Atacama Large Millimeter Array (ALMA) observations at an angular resolution of 0:001-0:002 of the disk
surrounding the young Herbig Ae star MWC 758. The data consist ofimages of the dust continuum emission recorded
at 0.88 millimeter, as well as images of the13CO and C18O J = 3{2 emission lines. The dust continuum emission is
characterized by a large cavity of roughly 40 au in radius which might contain a mildly inner warped disk. The outer
disk features two bright emission clumps at radii of about 47 and 82 au that present azimuthal extensions and form
a double-ring structure. The comparison with radiative transfer models indicates that these two maxima of emission
correspond to local increases in the dust surface density of about a factor 2.5 and 6.5 for the south and north clump,
respectively. The optically thick 13CO peak emission, which traces the temperature, and the dust continuum emission,
which probes the disk midplane, additionally reveal two spirals previously detected in near-IR at the disk surface.
The spirals seen in the dust continuum emission present, however, aslight shift of a few au towards larger radii and
one of the spirals crosses the south dust clump. Finally, we presentdi�erent scenarios in order to explain the complex
structure of the disk.
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Constraints on observing brightness asymmetries in protop lanetary disks at solar system
scale
R. Brunngr•aber 1 and S. Wolf 1
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Kiel, Germany

We have quanti�ed the potential capabilities of detecting local brightness asymmetries in circumstellar disks with the
Very Large Telescope Interferometer (VLTI) in the mid-infrared wavelength range. The study is motivated by the need
to evaluate theoretical models of planet formation by direct observations of protoplanets at early evolutionary stages,
when they are still embedded in their host disk. Up to now, only a few embedded candidate protoplanets have been
detected with semi-major axes of 20{50 au. Due to the small angular separation from their central star, only long-
baseline interferometry provides the angular resolving power to detect disk asymmetries associated to protoplanets
at solar system scales in nearby star-forming regions. In particular, infrared observations are crucial to observe
scattered stellar radiation and thermal re-emission in the vicinity of embedded companions directly. For this purpose
we performed radiative transfer simulations to calculate the thermal re-emission and scattered stellar ux from a
protoplanetary disk hosting an embedded companion. Based on that, visibilities and closure phases are calculated to
simulate observations with the future beam combiner MATISSE, operating at the L, M and N bands at the VLTI.
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We �nd that the ux ratio of the embedded source to the central s tar can be as low as 0.5 to 0.6 % for a detection at
a feasible signi�cance level due to the heated dust in the vicinity of the embedded source. Furthermore, we �nd that
the likelihood for detection is highest for sources at intermediate distancesr � 2{5 au and disk masses not higher than
� 10� 4 M � .

Accepted by A&A

http://arxiv.org/pdf/1709.02148

Constraints on the Spin Evolution of Young Planetary-Mass C ompanions
Marta L. Bryan 1, Bj•orn Benneke 2, Heather A. Knutson 2, Konstantin Batygin 2, Brendan P. Bowler 3

1 Cahill Center for Astronomy and Astrophysics, California Institut e of Technology, 1200 East California Boulevard,
MC 249-17, Pasadena, CA 91125, USA;2 Division of Geological and Planetary Sciences, California Institute of
Technology, Pasadena, CA 91125, USA;3 McDonald Observatory and Department of Astronomy, University of Texas
at Austin, Austin, TX 78712, USA

E-mail contact: mlbryan at astro.caltech.edu

Surveys of young star-forming regions have discovered a growingpopulation of planetary-mass (< 13M Jup ) companions
around young stars. There is an ongoing debate as to whether these companions formed like planets (that is, from
the circumstellar disk), or if they represent the low-mass tail of the star formation process. In this study we utilize
high-resolution spectroscopy to measure rotation rates of three young (2{300 Myr) planetary-mass companions and
combine these measurements with published rotation rates for twoadditional companions to provide a look at the
spin distribution of these objects. We compare this distribution to complementary rotation rate measurements for
six brown dwarfs with masses< 20 M Jup , and show that these distributions are indistinguishable. This suggests that
either that these two populations formed via the same mechanism, or that processes regulating rotation rates are
independent of formation mechanism. We �nd that rotation rates for both populations are well below their break-up
velocities and do not evolve signi�cantly during the �rst few hundred million years after the end of accretion. This
suggests that rotation rates are set during late stages of accretion, possibly by interactions with a circumplanetary
disk. This result has important implications for our understanding of the processes regulating the angular momentum
evolution of young planetary-mass objects, and of the physics ofgas accretion and disk coupling in the planetary-mass
regime.
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We study the core mass function (CMF) of the massive protocluster G286.21+0.17 with the Atacama Large Millime-
ter/submillimeter Array via 1.3 mm continuum emission at a resolution of 1.0 arcsec (2500 au). We have mapped
a �eld of 5.3 arcmin� 5.3 arcmin centered on the protocluster clump. We measure the CMFin the central region,
exploring various core detection algorithms, which give source numbers ranging from 60 to 125, depending on pa-
rameter selection. We estimate completeness corrections due to imperfect ux recovery and core identi�cation via
arti�cial core insertion experiments. For massesM >� 1M � , the �ducial dendrogram-identi�ed CMF can be �t with a
power law of the form dN=dlogM / M � � with � ' 1:24� 0:17, slightly shallower than, but still consistent with, the
index of the Salpeter stellar initial mass function of 1.35. Clump�nd-identi�ed CMFs are signi�cantly shallower with
� ' 0:64� 0:13. While raw CMFs show a peak near 1M � , completeness-corrected CMFs are consistent with a single
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power law extending down to � 0:5M � , with only a tentative indication of a shallowing of the slope around � 1 M � .
We discuss the implications of these results for star and star cluster formation theories.

Accepted by Astrophysical Journal
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The high-sensitivity of the IRAM 30-m ASAI unbiased spectral survey in the mm-window allows us to detect NO
emission towards both the Class I object SVS13-A and the protostellar outow shock L1157-B1. We detect the
hyper�ne components of the 2� 1=2 J = 3/2 ! 1/2 (at 151 GHz) and the 2� 1=2 J = 5/2 ! 3/2 (250 GHz) spectral
pattern. The two objects show di�erent NO pro�les: (i) SVS13-A e mits through narrow (1.5 km s� 1) lines at the
systemic velocity, while (ii) L1157-B1 shows broad (� 5 km s� 1) blue-shifted emission. For SVS13-A the analysis
leads to Tex � 4 K, N (NO) � 3 � 1015 cm� 2, and indicates the association of NO with the protostellar envelope.In
L1157-B1, NO is tracing the extended outow cavity: Tex ' 4{5 K, and N (NO) = 5.5 � 1.5 � 1015 cm� 2. Using C18O,
13C18O, C17O, and 13C17O ASAI observations we derive an NO fractional abundance less than � 10� 7 for the SVS13-
A envelope, in agreement with previous measurements towards extended PDRs and prestellar objects. Conversely, a
de�nite X (NO) enhancement is measured towards L1157-B1,� 6 � 10� 6, showing that the NO production increases
in shocks. The public code UCLCHEM was used to interpret the NO observations, con�rming that the abundance
observed in SVS13-A can be attained in an envelope with a gas densityof 105 cm� 3 and a kinetic temperature of 40
K. The NO abundance in L1157-B1 is reproduced with pre-shock densities of 105 cm� 3 subjected to a � 45 km s� 1

shock.
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Searches for the prebiotically-relevant cyanamide (NH2CN) towards solar-type protostars have not been reported in
the literature. We here present the �rst detection of this speciesin the warm gas surrounding two solar-type protostars,
using data from the Atacama Large Millimeter/Submillimeter Array Pro tostellar Interferometric Line Survey (PILS)
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of IRAS 16293{2422 B and observations from the IRAM Plateau de Bure Interferometer of NGC1333 IRAS2A. We
furthermore detect the deuterated and 13C isotopologues of NH2CN towards IRAS 16293{2422 B. This is the �rst
detection of NHDCN in the interstellar medium. Based on a local thermodynamic equilibrium analysis, we �nd that
the deuteration of cyanamide (� 1.7%) is similar to that of formamide (NH2CHO), which may suggest that these
two molecules share NH2 as a common precursor. The NH2CN/NH 2CHO abundance ratio is about 0.2 for IRAS
16293{2422 B and 0.02 for IRAS2A, which is comparable to the rangeof values found for Sgr B2. We explored the
possible formation of NH2CN on grains through the NH2 + CN reaction using the chemical model MAGICKAL.
Grain-surface chemistry appears capable of reproducing the gas-phase abundance of NH2CN with the correct choice
of physical parameters.
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Glycolaldehyde (HOCH2CHO) and ethylene glycol ((CH2OH)2) are two complex organic molecules detected in the
hot cores and hot corinos of several star-forming regions. The ethylene glycol/glycolaldehyde abundance ratio seems
to show an increase with the source luminosity. In the literature, several surface-chemistry formation mechanisms
have been proposed for these two species. With the UCLCHEM chemical code, we explored the di�erent scenarios and
compared the predictions for a range of sources of di�erent luminosities with the observations. None of the scenarios
reproduce perfectly the trend. A better agreement is, however, found for a formation through recombination of two
HCO radicals followed by successive hydrogenations. The reaction between HCO and CH2OH could also contribute
to the formation of glycolaldehyde in addition to the hydrogenation pathway. The predictions are improved when a
trend of decreasing H2 density within the core region with T � 100 K as a function of luminosity, is included in the
model. Destruction reactions of complex organic molecules in the gasphase would also need to be investigated, since
they can a�ect the abundance ratios once the species have desorbed in the warm inner regions of the star-forming
regions.
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A critical constraint on solar system formation is the high 26Al/ 27Al abundance ratio of 5 � 10� 5 at the time of
formation, which was about 17 times higher than the average Galactic ratio, while the 60Fe/ 56Fe value was about
2 � 10� 8, lower than the Galactic value. This challenges the assumption that anearby supernova was responsible
for the injection of these short-lived radionuclides into the early solar system. We show that this conundrum can
be resolved if the Solar System was formed by triggered star formation at the edge of a Wolf-Rayet (W-R) bubble.
Aluminium-26 is produced during the evolution of the massive star, released in the wind during the W-R phase, and
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condenses into dust grains that are seen around W-R stars. The dust grains survive passage through the reverse
shock and the low density shocked wind, reach the dense shell swept-up by the bubble, detach from the decelerated
wind and are injected into the shell. Some portions of this shell subsequently collapses to form the dense cores that
give rise to solar-type systems. The subsequent aspherical supernova does not inject appreciable amounts of60Fe into
the proto-solar-system, thus accounting for the observed low abundance of 60Fe. We discuss the details of various
processes within the model and conclude that it is a viable model thatcan explain the initial abundances of26Al and
60Fe. We estimate that 1{16% of all Sun-like stars could have formed insuch a setting of triggered star formation in
the shell of a WR bubble.
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Over the course of last decade, the Nice model has dramatically changed our view of the solar system's formation
and early evolution. Within the context of this model, a transient per iod of planet-planet scattering is triggered
by gravitational interactions between the giant planets and a massive primordial planetesimal disk, leading to a
successful reproduction of the solar system's present-day architecture. In typical realizations of the Nice model, self-
gravity of the planetesimal disk is routinely neglected, as it poses a computational bottleneck to the calculations.
Recent analyses have shown, however, that a self-gravitating disk can exhibit behavior that is dynamically distinct,
and this disparity may have signi�cant implications for the solar system's evolutionary path. In this work, we explore
this discrepancy utilizing a large suite of Nice odel simulations with and without a self-gravitating planetesimal disk,
taking advantage of the inherently parallel nature of graphic processing units. Our simulations demonstrate that
self-consistent modeling of particle interactions does not lead to signi�cantly di�erent �nal planetary orbits from
those obtained within conventional simulations. Moreover, self-gravitating calculations show similar planetesimal
evolution to non-self-gravitating numerical experiments after dynamical instability is triggered, suggesting that the
orbital clustering observed in the distant Kuiper belt is unlikely to hav e a self-gravitational origin.
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Globulettes are small (radii < 10 kAU) dark dust clouds, seen against the background of bright nebulae. A majority
of the objects have planetary mass. These objects may be a source of brown dwarfs and free oating planetary mass
objects in the galaxy. In this paper we investigate how many globulettes could have formed in the Milky Way and
how they could contribute to the total population of free oating p lanets. In order to do that we examine H-alpha
images of 27 H II regions. In these images, we �nd 778 globulettes.
We �nd that a conservative value of the number of globulettes formed is 5:7� 1010. If 10 % of the globulettes form free
oating planets then they have contributed with 5 :7 � 109 free oating planets in the Milky Way. A less conservative
number of globulettes would mean that the globulettes could contribute 2:0 � 1010 free oating planets. Thus the
globulettes could represent a non-negligible source of free oatingplanets in the Milky Way.

Accepted by Astrophysics and Space Science
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We identify and roughly characterize 66 candidate binary star systems in the Pleiades, Praesepe, and NGC 2264
star clusters based on robotic adaptive optics imaging data obtained using Robo-AO at the Palomar 6000 telescope.
Only � 10% of our imaged pairs were previously known. We detect companions at red optical wavelengths having
physical separations ranging from a few tens to a few thousand AU. A 3� contrast curve generated for each �nal
image provides upper limits to the brightness ratios for any undetected putative companions. The observations are
sensitive to companions with maximum contrast � 6m at larger separations. At smaller separations, the mean (best)
raw contrast at 200 is 3.8m (6m ), at 100 is 3.0m (4.5m ), and at 0.500 is 1.9m (3m ). PSF subtraction can recover close
to the full contrast in to the closer separations. For detected candidate binary pairs, we report separations, position
angles, and relative magnitudes. Theoretical isochrones appropriate to the Pleiades and Praesepe clusters are then
used to determine the corresponding binary mass ratios, which range from 0.2{0.9 in q = m2=m1. For our sample of
roughly solar-mass (FGK type) stars in NGC 2264 and sub-solar-mass (K and early M-type) primaries in the Pleiades
and Praesepe, the overall binary frequency is measured at� 15.5� 2%. However, this value should be considered a
lower limit to the true binary fraction within the speci�ed separation a nd mass ratio ranges in these clusters, given
that complex and uncertain corrections for sensitivity and completeness have not been applied.
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Recent XMM-Newton observations of the B2 type star � Oph A indicated a periodicity of 1.205 d, which was ascribed
to rotational modulation. Since variability of X-ray emission in massive stars is frequently the signature of a magnetic
�eld, we investigated whether the presence of a magnetic �eld can indeed be invoked to explain the observed X-
ray peculiarity. Two FORS 2 spectropolarimetric observations in di�e rent rotation phases revealed the presence of
a negative (hBzi all = � 419� 101 G) and positive (hBzi all = 538 � 69 G) longitudinal magnetic �eld, respectively.
We estimate a lower limit for the dipole strength as Bd = 1 :9 � 0:2 kG. Our calculations of the Kepler and Alfv�en
radii imply the presence of a centrifugally supported, magnetically con�ned plasma around � Oph A. The study of the
spectral variability indicates a behaviour similar to that observed in typical magnetic early-type Bp stars.
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In this work we present ALMA continuum observations at 880 � m of 30 sub-mm cores previously identi�ed with
APEX/LABOCA at 870 � m in the Barnard 30 cloud. The main goal is to characterize the youngest and lowest mass
population in the cloud. As a result, we report the detection of �ve (out of 30) spatially unresolved sources with
ALMA, with estimated masses between 0.9 and 67M Jup . From these �ve sources, only two show gas emission. The
analysis of multi-wavelength photometry from these two objects,namely B30-LB14 and B30-LB19, is consistent with
one Class II- and one Class I low-mass stellar object, respectively.The gas emission is consistent with a rotating
disk in the case of B30-LB14, and with an oblate rotating envelope with infall signatures in the case of LB19. The
remaining three ALMA detections do not have infrared counterparts and can be classi�ed as either deeply embedded
objects or as starless cores if B30 members. In the former case,two of them (LB08 and LB31) show internal luminosity
upper limits consistent with Very Low Luminosity objects, while we do not have enough information for LB10. In
the starless core scenario, and taking into account the estimatedmasses from ALMA and the APEX/LABOCA cores,
we estimate �nal masses for the central objects in the substellardomain, so they could be classi�ed as pre-BD core
candidates.
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Context. The Class 0 protostellar binary IRAS 16293� 2422 is an interesting target for (sub)millimeter observations
due to, both, the rich chemistry toward the two main components of the binary and its complex morphology. Its
proximity to Earth allows the study of its physical and chemical stru cture on solar system scales using high angular
resolution observations. Such data reveal a complex morphology that cannot be accounted for in traditional, spherical
1D models of the envelope.
Aims. The purpose of this paper is to study the environment of the two components of the binary through 3D
radiative transfer modeling and to compare with data from the Atacama Large Millimeter/submillimeter Array. Such
comparisons can be used to constrain the protoplanetary disk structures, the luminosities of the two components of
the binary and the chemistry of simple species.
Methods. We present 13CO, C17O and C18O J=3{2 observations from the ALMA Protostellar Interferometr ic Line
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Survey (PILS), together with a qualitative study of the dust and g as density distribution of IRAS 16293� 2422. A 3D
dust and gas model including disks and a dust �lament between the two protostars is constructed which qualitatively
reproduces the dust continuum and gas line emission.
Results and conclusions. Radiative transfer modeling of source A and B, with the density solution of an infalling,
rotating collapse or a protoplanetary disk model, can match the constraints for the disk-like emission around source
A and B from the observed dust continuum and CO isotopologue gas emission. If a protoplanetary disk model is used
around source B, it has to have an unusually high scale-height in order to reach the dust continuum peak emission
value, while ful�lling the other observational constraints. Our 3D mo del requires source A to be much more luminous
than source B; L A � 18 L � and L B � 3 L � .
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The Small Magellanic Cloud (SMC) provides the only laboratory to study the structure of molecular gas at high
resolution and low metallicity. We present results from the Herschel Spectroscopic Survey of the SMC (HS3), which
mapped the key far-IR cooling lines[C ii] , [O i] , [N ii] , and [O iii] in �ve star-forming regions, and new ALMA 7m-
array maps of 12CO and 13CO (2 � 1) with coverage overlapping four of the �ve HS3 regions. We detect[C ii] and
[O i] throughout all of the regions mapped. The data allow us to comparethe structure of the molecular clouds and
surrounding photodissociation regions using13CO, 12CO, [C ii] , and [O i] emission at<� 10 arcsec (< 3 pc) scales. We
estimate AV using far-IR thermal continuum emission from dust and �nd the CO/ CII ratios reach the Milky Way value
at high AV in the centers of the clouds and fall to� 1=5 � 1=10� the Milky Way value in the outskirts, indicating the
presence of translucent molecular gas not traced by bright12CO emission. We estimate the amount of molecular gas
traced by bright [C ii] emission at lowAV and bright 12CO emission at highAV . We �nd that most of the molecular
gas is at low AV and traced by bright [C ii] emission, but that faint 12CO emission appears to extend to where we
estimate the H2-to-HI transition occurs. By converting our H 2 gas estimates to a CO-to-H2 conversion factor (X CO ),
we show that X CO is primarily a function of AV , consistent with simulations and models of low metallicity molecular
clouds.
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We simulate the dynamics of slender magnetic ux tubes (MFTs) in the accretion disks of T Tauri stars. The dynamical
equations of our model take into account the aerodynamic and turbulent drag forces, and the radiative heat exchange
between the MFT and ambient gas. The structure of the disk is calculated with the help of our MHD model of the
accretion disks. We consider the MFTs formed at the distances 0.027{0.8 au from the star with various initial radii and
plasma betas� 0. The simulations show that the MFT with weak magnetic �eld ( � 0 = 10) rise slowly with speeds less
than the sound speed. The MFTs with � 0 = 1 form outowing magnetized corona of the disk. Strongly magnetized
MFTs ( � 0 = 0 :1) can cause the outows with velocities 20{50 km s� 1. The tubes rise periodically over times from
several days to several months according to our simulations. We propose that periodically rising MFTs can absorb
stellar radiation and contribute to the IR-variability of Young Stellar Objects.
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High-mass stars form in much richer environments than those associated with isolated low-mass stars, and once they
reach a certain mass, produce ionised (HII) regions. The formation of these pockets of ionised gas are unique to the
formation of high-mass stars (M > 8 M � ), and present an excellent opportunity to study the �nal stages of accretion,
which could include accretion through the HII region itself. This study of the dynamics of the gas on both sides of
these ionisation boundaries in very young HII regions aims to quantify the relationship between the HII regions and
their immediate environments.We present high-resolution (� 0:005) ALMA observations of nine HII regions selected from
the Red MSX Source (RMS) survey with compact radio emission and bolometric luminosities greater than 104 L � .
We focus on the initial presentation of the data, including initial results from the radio recombination line H29� , some
complementary molecules, and the 256 GHz continuum emission. Of the six (out of nine) regions with H29� detections,
two appear to have cometary morphologies with velocity gradients across them, and two appear more spherical with
velocity gradients suggestive of infalling ionised gas. The remaining two were either observed at low resolution or
had signals that were too weak to draw robust conclusions. We also present a description of the interactions between
the ionised and molecular gas (as traced by CS (J=5{4)), often (but not always) �nding the HII region had cleared
its immediate vicinity of molecules. Of our sample of nine, the observations of the two clusters expected to have
the youngest HII regions (from previous radio observations) aresuggestive of having infalling motions in the H29�
emission, which could be indicative of late stage accretion onto the stars despite the presence of an HII region.
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Stellar mass spectrum within massive collapsing clumps I. I nuence of the initial con-
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Stars constitute the building blocks of our Universe, and their formation is an astrophysical problem of great impor-
tance. We aim to understand the fragmentation of massive molecular star-forming clumps and the e�ect of initial
conditions, namely the density and the level of turbulence, on the resulting distribution of stars. For this purpose,
we conduct numerical experiments in which we systematically vary the initial density over four orders of magnitude
and the turbulent velocity over a factor ten. In a companion paper, we investigate the dependence of this distribution
on the gas thermodynamics. We performed a series of hydrodynamical numerical simulations using adaptive mesh
re�nement, with special attention to numerical convergence. Wealso adapted an existing analytical model to the case
of collapsing clouds by employing a density probability distribution function (PDF) / � � 1:5 instead of a lognormal
distribution. Simulations and analytical model both show two support regimes, a thermally dominated regime and
a turbulence-dominated regime. For the �rst regime, we infer that dN=dlogM / M 0, while for the second regime,
we obtain dN=dlogM / M � 3=4 . This is valid up to about ten times the mass of the �rst Larson core, as explained
in the companion paper, leading to a peak of the mass spectrum at� 0.2 M� . From this point, the mass spectrum
decreases with decreasing mass except for the most di�use clouds, where disk fragmentation leads to the formation of
objects down to the mass of the �rst Larson core, that is, to a few 10� 2 M � . Although the mass spectra we obtain
for the most compact clouds qualitatively resemble the observed initial mass function, the distribution exponent is
shallower than the expected Salpeter exponent of� 1:35. Nonetheless, we speculate a possible transition toward a
slightly steeper value that is broadly compatible with the Salpeter exponent for masses above a few solar masses. This
change in behavior is associated with the change in density PDF, whichswitches from a power-law to a lognormal
distribution. Our results suggest that while gravitationally induced f ragmentation could play an important role for
low masses, it is likely the turbulently induced fragmentation that leads to the Salpeter exponent.
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The low dust temperatures (< 14 K) of Planck Galactic Cold Clumps (PGCCs) make them ideal targetsto probe the
initial conditions and very early phase of star formation. \TOP-SCO PE" is a joint survey program targeting � 2000
PGCCs in J=1-0 transitions of CO isotopologues and� 1000 PGCCs in 850�m continuum emisison. The objective
of the \TOP-SCOPE" survey and the joint surveys (SMT 10-m, KVN 21-m and NRO 45-m) is to statistically study
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the initial conditions occurring during star formation and the evolut ion of molecular clouds, across a wide range of
environments. The observations, data analysis and example science cases for these surveys are introduced with an
exemplar source, PGCC G26.53+0.17 (G26), which is a �lamentary infrared dark cloud (IRDC). The total mass, the
length and the mean line-mass (M/L) of the G26 �lament are � 6200 M� , � 12 pc and � 500 M� pc� 1, respectively.
Ten massive clumps including eight starless ones are found along the �lament. The most massive Clump as a whole
may be still in global collapse while its denser part seems to be undergoing expansion due to outow feedback. The
fragmentation in G26 �lament from cloud scale to clump scale is in agreement with gravitational fragmentation of an
isothermal, non-magnetized, and turbulent supported cylinder. A bimodal behavior in dust emissivity spectral index
(� ) distribution is found in G26, suggesting grain growth along the �lament. The G26 �lament may be formed due to
large-scale compression ows evidenced by the temperature and velocity gradients across its natal cloud.
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The current paradigm to explain the presence of Jupiters with smallorbital periods (P < 10 days; hot Jupiters) that
involves their formation beyond the snow line following inward migration, has been challenged by recent works that
explored the possibility of in situ formation. We aim to test whether stars harbouring hot Jupiters and stars with
more distant gas-giant planets show any chemical peculiarity that could be related to di�erent formation processes.
Our results show that stars with hot Jupiters have higher metallicities than stars with cool distant gas-giant planets
in the metallicity range +0.00/+0.20 dex. The data also shows a tendency of stars with cool Jupiters to show
larger abundances of elements. No abundance di�erences between stars with cool and hot Jupiters are found when
considering iron peak, volatile elements or the C/O, and Mg/Si ratios. The correspondingp-values from the statistical
tests comparing the cumulative distributions of cool and hot planethosts are 0.20,< 0.01, 0.81, and 0.16 for metallicity,
� , iron-peak, and volatile elements, respectively. We con�rm previous works suggesting that more distant planets show
higher planetary masses as well as larger eccentricities. We note di�erences in age and spectral type between the hot
and cool planet hosts samples that might a�ect the abundance comparison. The di�erences in the distribution of
planetary mass, period, eccentricity, and stellar host metallicity suggest a di�erent formation mechanism for hot and
cool Jupiters. The slightly larger abundances found in stars harbouring cool Jupiters might compensate their lower
metallicities allowing the formation of gas-giant planets.
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Context. In the early evolution of a planetary system, a pair of planets may becaptured in a mean motion resonance
while still embedded in their nesting circumstellar disk.
Aims. The goal is to estimate the direction and amount of shift in the semimajor axis of the resonance location due
to the disk gravity as a function of the gas density and mass of the planets. The stability of the resonance lock when
the disk dissipates is also tested.
Methods. The orbital evolution of a large number of systems is numerically integrated within a three-body problem
in which the disk potential is computed as a series of expansion. This isa good approximation, at least over a limited
amount of time.
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Results. Two di�erent resonances are studied: the 2:1 and the 3:2. In both cases the shift is inwards, even if by a
di�erent amount, when the planets are massive and carve a gap in the disk. For super{Earths, the shift is instead
outwards. Di�erent disk densities, �, are considered and the resonance shift depends almost linearly on �. The gas
dissipation leads to destabilization of a signi�cant number of resonant systems, in particular if it is fast.
Conclusions. The presence of a massive circumstellar disk may signi�cantly a�ect the resonant behavior of a pair of
planets by shifting the resonant location and by decreasing the sizeof the stability region. The disk dissipation may
explain some systems found close to a resonance but not locked in it.
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Shadows and spirals seem to be common features of transition discs. Among the spiral-triggering mechanisms proposed,
only one establishes a causal link between shadows and spirals so far. In fact, provided the presence of shadows in
the disc, the combined e�ect of temperature gradient and di�erential disc rotation, creates strong azimuthal pressure
gradients. After several thousand years, grand-design spiralsdevelop in the gas phase. Previous works have only
considered static shadows caused by an inclined inner disc. However, in some cases, the inner regions of circumbinary
discs can break and precess. Thus, it is more realistic to consider moving shadow patterns in the disc. In this
con�guration, the intersection between the inner and the outer discs de�nes the line of nodes at which the shadows are
cast. Here, we consider moving shadows and study the resulting circumbinary disc structure. We �nd that only static
and prograde shadows trigger spirals, in contrast to retrogradeones. Interestingly, if a region of the disc corotates
with the shadow, a planet-like signature develops at the co-rotation position. The resulting spirals resemble those
caused by a planet embedded in the disc, with similar pitch angles.
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Observations by the Atacama Large Millimeter/sub-millimeter Array o f the dust continuum and 13CO(3-2) millimeter
emissions of the triple stellar system GG Tau A are analysed, giving evidence for a rotating gas disc and a concentric
and coplanar dust ring. The present work complements an earlier analysis (Tang et al. 2016) by exploring detailed
properties of the gas disc. A 95% con�dence level upper limit of 0.24 arcsec (34 au) is placed on the disc scale height
at a distance of 1 arcsec (140 au) from the central stars. Evidence for Keplerian rotation of the gas disc is presented,
the rotation velocity reaching � 3.1 km s� 1 at 1 arcsec from the central stars, and a 99% con�dence level upper limit
of 9% is placed on a possible in-fall velocity relative contribution. Variations of the intensity across the disc area
are studied in detail and con�rm the presence of a hot spot in the south-eastern quadrant. However several other
signi�cant intensity variations, in particular a depression in the nort hern direction, are also revealed. Variations of the
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intensity are found to be positively correlated to variations of the line width. Possible contributions to the measured
line width are reviewed, suggesting an increase of the disc temperature and opacity with decreasing distance from the
stars.
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We present a study of hierarchical structure in the Perseus molecular cloud, from the scale of the entire cloud (>� 10
pc) to smaller clumps (� 1 pc), cores (� 0.05{0.1 pc), envelopes (� 300{3000 AU) and protostellar objects (� 15 AU).
We use new observations from the Submillimeter Array (SMA) large project \Mass Assembly of Stellar Systems
and their Evolution with the SMA (MASSES)" to probe the envelopes, and recent single-dish and interferometric
observations from the literature for the remaining scales. This is the �rst study to analyze hierarchical structure over
�ve scales in the same cloud complex. We compare the number of fragments with the number of Jeans masses in
each scale to calculate the Jeans e�ciency, or the ratio of observed to expected number of fragments. The velocity
dispersion is assumed to arise either from purely thermal motions, or from combined thermal and non-thermal motions
inferred from observed spectral line widths. For each scale, thermal Jeans fragmentation predicts more fragments than
observed, corresponding to ine�cient thermal Jeans fragmentation. For the smallest scale, thermal plus non-thermal
Jeans fragmentation also predicts too many protostellar objects. However at each of the larger scales thermal plus non-
thermal Jeans fragmentation predicts fewer than one fragment, corresponding to no fragmentation into envelopes, cores,
and clumps. Over all scales, the results are inconsistent with complete Jeans fragmentation based on either thermal
or thermal plus non-thermal motions. They are more nearly consistent with ine�cient thermal Jeans fragmentation,
where the thermal Jeans e�ciency increases from the largest to the smallest scale.
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The erratically variable star RZ Piscium (RZ Psc) displays extreme optical dropout events and strikingly large excess
infrared emission. To ascertain the evolutionary status of this intriguing star, we obtained observations of RZ Psc
with the European Space Agency's X-ray Multi-Mirror Mission (XMM-N ewton), as well as high-resolution optical
spectroscopy with the Hamilton Echelle on the Lick Shane 3 m telescope and with HIRES on the Keck I 10 m
telescope. The optical spectroscopy data demonstrate that RZPsc is a pre-main sequence star with an e�ective
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temperature of 5600� 75 K and logg of 4.35� 0.10. The ratio of X-ray to bolometric luminosity, log L X =Lbol , lies in
the range � 3:7 to � 3:2, consistent with ratios typical of young, solar-mass stars, thereby providing strong support
for the young star status of RZ Psc. The Li absorption line strength of RZ Psc suggests an age in the range 30{50
Myr, which in turn implies that RZ Psc lies at a distance of � 170 pc. Adopting this estimated distance, we �nd the
Galactic space velocity of RZ Psc to be similar to the space velocities ofstars in young moving groups near the Sun.
Optical spectral features indicative of activity and/or circumste llar material are present in our spectra over multiple
epochs, which provide evidence for the presence of a signi�cant mass of circumstellar gas associated with RZ Psc. We
suggest that the destruction of one or more massive orbiting bodies has recently occurred within 1 au of the star, and
we are viewing the aftermath of such an event along the plane of theorbiting debris.
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During the process of planet formation, the planet-discs interactions might excite (or damp) the orbital eccentricity
of the planet. In this paper, we present two long (t � 3 � 105 orbits) numerical simulations: (a) one (with a relatively
light disc, M d=Mp = 0 :2) where the eccentricity initially stalls before growing at later times and (b) one (with a more
massive disc,M d=Mp = 0 :65) with fast growth and a late decrease of the eccentricity. We recover the well-known
result that a more massive disc promotes a faster initial growth of the planet eccentricity. However, at late times
the planet eccentricity decreases in the massive disc case, but increases in the light disc case. Both simulations show
periodic eccentricity oscillations superimposed on a growing/decreasing trend and a rapid transition between fast and
slow pericentre precession. The peculiar and contrasting evolutionof the eccentricity of both planet and disc in the
two simulations can be understood by invoking a simple toy model where the disc is treated as a second point-like
gravitating body, subject to secular planet-planet interaction and eccentricity pumping/damping provided by the disc.
We show how the counterintuitive result that the more massive simulation produces a lower planet eccentricity at
late times can be understood in terms of the di�erent ratios of the disc-to-planet angular momentum in the two
simulations. In our interpretation, at late times the planet eccentricity can increase more in low-mass discs rather
than in high-mass discs, contrary to previous claims in the literature.

Accepted by MNRAS

http://arxiv.org/pdf/1712.00026

Far-infrared observations of a massive cluster forming in t he Monoceros R2 �lament
hub
T.S.M. Rayner 1, M.J. Gri�n 1, N. Schneider 2;3, F. Motte 4;5, V. K•onyves 5, P. Andr�e 5, J. Di Francesco 6,
P. Didelon 5, K. Pattle 7, D. Ward-Thompson 7, L.D. Anderson 8, M. Benedettini 9, J.-P. Bernard 10, S.
Bontemps 3, D. Elia 9, A. Fuente 11, M. Hennemann 5, T. Hill 5;12, J. Kirk 7, K. Marsh 1, A. Men'shchikov 5,
Q. Nguyen Luong 13;14, N. Peretto 1, S. Pezzuto 9, A. Rivera-Ingraham 15, A. Roy 5, K. Rygl 16, �A. S�anchez-
Monge 2, L. Spinoglio 9, J. Tig�e 17, S.P. Trevi~no-Morales 18, and G.J. White 19;20

1 Cardi� School of Physics and Astronomy, Cardi� University, Queen s Buildings, The Parade, Cardi�, Wales, CF24
3AA, UK; 2 I. Physik. Institut, University of Cologne, 50937 Cologne, Germany; 3 Laboratoire d'Astrophysique
de Bordeaux, Univ. Bordeaux, CNRS, B18N, all�ee G. Saint-Hilaire, 33615 Pessac, France;4 Universit�e Grenoble
Alpes, CNRS, Institut de Planetologie et d'Astrophysique de Grenoble, 38000 Grenoble, France;5 Laboratoire AIM,
CEA/IRFU { CNRS/INSU { Universit�e Paris Diderot, CEA-Saclay, 91 191 Gif-sur-Yvette Cedex, France,6 NRC,
Herzberg Institute of Astrophysics, Victoria, Canada, 7 Jeremiah Horrocks Institute, University of Central Lancashire,

21



Preston PR1 2HE, UK; 8 Department of Physics and Astronomy, West Virginia University, Mo rgantown, WV 26506,
USA; 9 INAF { Istituto di Astro�sica e Planetologia Spaziali, via Fosso del Ca valiere 100, I-00133 Roma, Italy;10

Universit�e de Toulouse, UPS-OMP, IRAP, Toulouse, France; 11 Observatorio Astron�omico Nacional (OAN), Apdo 112,
E-28803 Alcal�a de Henares, Madrid, Spain;12 Joint ALMA Observatory, 3107 Alonso de Cordova, Vitacura, Santiago,
Chile; 13 Korea Astronomy and Space Science Institute, 776 Daedeokdae-ro, Yuseong-gu, Daejeon, 305-348, Republic
of Korea; 14 National Astronomical Observatory of Japan, Chile Observatory, 2-21-1 Osawa, Mitaka, Tokyo 181-
8588, Japan;15 ESA/ESAC, 28691 Villanueva de la Ca~nada, Madrid, Spain;16 INAF { Istituto di Radioastronomia,
Via Gobetti 101, I-40129 Bologna, Italy; 17 Aix-Marseille Universit�e, CNRS, LAM (Laboratoire d'Astrophysique de
Marseille) UMR 7326, 13388 Marseille, France;18 Instituto de Ciencia de Materiales de Madrid (ICMM-CSIC), Sor
Juana In�es de la Cruz 3, E-28049 Cantoblanco, Madrid, Spain;19 The Rutherford Appleton Laboratory, Chilton,
Didcot OX11 0NL, UK; 20 Department of Physics and Astronomy, The Open University, Milton Keynes, UK

E-mail contact: tsmrayner at yahoo.co.uk

We present far-infrared observations of Monoceros R2 (a giant molecular cloud at approximately 830 pc distance,
containing several sites of active star formation), as observed at 70 � m, 160 � m, 250 � m, 350 � m, and 500 � m by
the Photodetector Array Camera and Spectrometer (PACS) andSpectral and Photometric Imaging Receiver (SPIRE)
instruments on the Herschel Space Observatory as part of the Herschel imaging survey of OB young stellar objects
(HOBYS) Key programme. The Herschel data are complemented bySCUBA-2 data in the submillimetre range, and
WISE and Spitzer data in the mid-infrared. In addition, C 18O data from the IRAM 30-m Telescope are presented, and
used for kinematic information. Sources were extracted from themaps with getsources, and from the uxes measured,
spectral energy distributions were constructed, allowing measurements of source mass and dust temperature. Of 177
Herschel sources robustly detected in the region (a detection with high signal-to-noise and low axis ratio at multiple
wavelengths), including protostars and starless cores, 29 are found in a �lamentary hub at the centre of the region (a
little over 1% of the observed area). These objects are on average smaller, more massive, and more luminous than
those in the surrounding regions (which together suggest that they are at a later stage of evolution), a result that
cannot be explained entirely by selection e�ects. These results suggest a picture in which the hub may have begun star
formation at a point signi�cantly earlier than the outer regions, possibly forming as a result of feedback from earlier
star formation. Furthermore, the hub may be sustaining its star formation by accreting material from the surrounding
�laments.

Accepted by A&A

http://arxiv.org/pdf/1712.00616

The Discovery of Herbig-Haro Objects in LDN 673
T.A. Rector 1, R.Y. Shuping 2, L. Prato 3, H. Schweiker 4;5;6

1 Department of Physics and Astronomy, University of Alaska Anchorage, Anchorage, AK 99508, USA;2 Space Science
Institute, 4750 Walnut Street, Suite 205, Boulder, CO 80301, USA; 3 Lowell Observatory, 1400 West Mars Hill Road,
Flagsta�, AZ 86001, USA; 4 National Optical Astronomy Observatory, Tucson, AZ 85719, USA; 5 Kitt Peak National
Observatory, Tucson, AZ 85719, USA;6 WIYN Observatory, Tucson, AZ 85719, USA

E-mail contact: tarector at alaska.edu

We report the discovery of twelve faint Herbig-Haro (HH) objects in LDN 673 found using a novel color-composite
imaging method that reveals faint H� emission in complex environments. Follow-up observations in [S II] con�rmed
their classi�cation as HH objects. Potential driving sources are identi�ed from the Spitzer c2d Legacy Program
catalog and other infrared observations. The twelve new HH objects can be divided into three groups: Four are likely
associated with a cluster of eight YSO class I/II IR sources that lie between them; �ve are colinear with the T Tauri
multiple star system AS 353, and are likely driven by the same source as HH 32 and HH 332; three are bisected
by a very red source that coincides with an infrared dark cloud. We also provide updated coordinates for the three
components of HH 332. Inaccurate numbers were given for this object in the discovery paper. The discovery of HH
objects and associated driving sources in this region provides new evidence for star formation in the Aquila clouds,
implying a much larger T Tauri population in a seldom-studied region.
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Understanding the early stages of star formation is a research �eld of ongoing development, both theoretically and
observationally. In this context, molecular data have been continuously providing observational constraints on the gas
dynamics at di�erent excitation conditions and depths in the sources. We have investigated the Barnard 59 core, the
only active site of star formation in the Pipe Nebula, to achieve a comprehensive view of the kinematic properties
of the source. This information was derived by simultaneously �tting ammonia inversion transition lines (1, 1) and
(2, 2). Our analysis unveils the imprint of protostellar feedback, such as increasing line widths, temperature, and
turbulent motions in our molecular data. Combined with complementary observations of dust thermal emission, we
estimate that the core is gravitationally bound following a virial analysis. If the core is not contracting, another source
of internal pressure, most likely the magnetic �eld, is supporting it against gravitational collapse and limits its star
formation e�ciency.
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The T Tauri stars with active accretion disks show veiled photospheric spectra. This is supposedly due to non-
photospheric continuum radiated by hot spots beneath the accretion shocks at stellar surface and/or chromospheric
emission lines radiated by the post-shocked gas. The amount of veiling is often considered as a measure of the mass-
accretion rate. We analysed high-resolution photospheric spectra of accreting T Tauri stars LkH� 321, V1331 Cyg,
and AS 353 A with the aim of clarifying the nature of the line-dependent veiling. Each of these objects shows a highly
veiled, strong emission line spectrum and powerful wind features indicating high rates of accretion and mass loss.
Equivalent widths of hundreds of weak photospheric lines were measured in the observed spectra and compared with
those in synthetic spectra with the same spectral type. We foundthat the veiling is strongly line-dependent: larger in
stronger photospheric lines and weak or absent in the weakest ones. No dependence of veiling on excitation potential
within 0 to 5 eV was found. Di�erent physical processes responsiblefor these unusual veiling e�ects are discussed in
the framework of the magnetospheric accretion model. The observed veiling has two origins: 1) an abnormal structure
of stellar atmosphere heated up by the accreting matter, and 2) anon-photospheric continuum radiated by a hot spot
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with temperature lower than 10000 K. The true level of the veiling continuum can be derived by measuring the weakest
photospheric lines with equivalent widths down to � 10 m�A. A limited spectral resolution and/or low signal-to-noise
ratio results in overestimation of the veiling continuum. In the three very active stars, the veiling continuum is a
minor contributor to the observed veiling, while the major contribut ion comes from the line-dependent veiling.
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Observations show a large spread in the luminosities of young protostars, which are frequently explained in the context
of episodic accretion. We here test this scenario using numerical simulations following the collapse of a solar mass
molecular cloud using the GRADSPH code, varying the strength of the initial perturbations and the temperature of
the cores. A speci�c emphasis of this paper is to investigate the roleof binaries and multiple systems in the context of
episodic accretion, and to compare their evolution to the evolution inisolated fragments. Our models form a variety
of low mass protostellar objects including single, binary and triple systems with binaries more active in exhibiting
episodic accretion than isolated protostars. We also �nd a generaldecreasing trend for the average mass accretion rate
over time, suggesting that the majority of the protostellar mass isaccreted within the �rst 10 5 years. This result can
potentially help to explain the surprisingly low average luminosities in the majority of the protostellar population.
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It has recently been suggested that in the presence of driven turbulence discs may be much less stable against grav-
itational collapse than their non turbulent analogs, due to stochastic density uctuations in turbulent ows. This
mode of fragmentation would be especially important for gas giant planet formation. Here we argue, however, that
stochastic density uctuations due to turbulence do not enhancegravitational instability and disc fragmentation in
the long cooling time limit appropriate for planet forming discs. These uctuations evolve adiabatically and dissipate
away by decompression faster than they could collapse. We investigate these issues numerically in 2D via shearing box
simulations with driven turbulence and also in 3D with a model of instantaneously applied turbulent velocity kicks. In
the former setting turbulent driving leads to additional disc heating that tends to make discs more, rather than less,
stable to gravitational instability. In the latter setting, the forma tion of high density regions due to convergent velocity
kicks is found to be quickly followed by decompression, as expected.We therefore conclude that driven turbulence
does not promote disc fragmentation in protoplanetary discs and instead tends to make the discs more stable. We
also argue that sustaining supersonic turbulence is very di�cult in discs that cool slowly.
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Phosphorus (P) is one of the essential elements for life due to its central role in biochemical processes. Recent searches
have shown that P-bearing molecules (in particular PN and PO) are present in star-forming regions, although their
formation routes remain poorly understood. In this Letter, we report observations of PN and PO towards seven
molecular clouds located in the Galactic Center, which are characterized by di�erent types of chemistry. PN is
detected in �ve out of seven sources, whose chemistry is thoughtto be shock-dominated. The two sources with PN
non-detections correspond to clouds exposed to intense UV/X-rays/cosmic-ray radiation. PO is detected only towards
the cloud G+0.693� 0.03, with a PO/PN abundance ratio of � 1.5. We conclude that P-bearing molecules likely form
in shocked gas as a result of dust grain sputtering, while are destroyed by intense UV/X-ray/cosmic ray radiation.
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Aims. We are searching for new open clusters or moving groups in the Solarneighbourhood.
Methods. We used the Gaia-TGAS catalogue, cut it into narrow proper motion and parallax slices and searched for
signi�cant spatial over-densities of stars in each slice. We then examined stars forming over-densities in optical and
near-infrared colour-magnitude diagrams to determine if they arecompatible with isochrones of a cluster.
Results. We detected a hitherto unknown moving group or cluster in the Upper Centaurus Lupus (UCL) section of
the Sco-Cen OB-association at a distance of 175 pc from the Sun. It is a group of 63 co-moving stars with ages
of less than 10 to about 25 Myr. For the brightest stars, which arepresent in the Gaia-TGAS catalogue the mean
di�erence between kinematic and trigonometric distance moduli is about 0:01 mag with a standard deviation of 0.11
mag. Fainter cluster candidates are found in the HSOY catalog, where no trigonometric parallaxes are available. For
a subset of our candidate stars, we obtained radial velocity measurements at the MPG/ESO 2.2-metre telescope in
La Silla. Altogether we found twelve members with con�rmed radial velocities and parallaxes, 31 with parallaxes or
radial velocities, and 20 candidates from the convergent point method. The isochrone masses of our 63 members range
from 2.6 M � to 0.7 M � .
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We present intensity-corrected Herschel maps at 100� m, 160 � m, 250 � m, 350 � m, and 500 � m for 56 isolated
low-mass clouds. We determine the zero-point corrections for Herschel PACS and SPIRE maps from the Herschel
Science Archive (HSA) using Planck data. Since these HSA maps are small, we cannot correct them using typical
methods. Here, we introduce a technique to measure the zero-point corrections for small Herschel maps. We use
radial pro�les to identify o�sets between the observed HSA intensities and the expected intensities from Planck. Most
clouds have reliable o�set measurements with this technique. In addition, we �nd that roughly half of the clouds
have underestimated HSA-SPIRE intensities in their outer envelopes relative to Planck, even though the HSA-SPIRE
maps were previously zero-point corrected. Using our technique,we produce corrected Herschel intensity maps for
all 56 clouds and determine their line-of-sight average dust temperatures and optical depths from modi�ed black
body �ts. The clouds have typical temperatures of � 14{20 K and optical depths of � 10� 5{10 � 3. Across the whole
sample, we �nd an anti-correlation between temperature and optical depth. We also �nd lower temperatures than
what was measured in previous Herschel studies, which subtracted out a background level from their intensity maps to
circumvent the zero-point correction. Accurate Herschel observations of clouds are key to obtain accurate density and
temperature pro�les. To make such future analyses possible, intensity-corrected maps for all 56 clouds are publicly
available in the electronic version.
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About a dozen substellar companions orbiting young stellar objectsor pre-main sequence stars at several hundred
au have been identi�ed in the last decade. These objects are interesting both due to the uncertainties surrounding
their formation, and because their large separation from the hoststar o�ers the potential to study the atmospheres
of young giant planets and brown dwarfs. Here, we present X-shooter spectroscopy of SR 12 C, a� 2 Myrs young
brown dwarf orbiting SR 12 at an orbital separation of 1083 au. We determine the spectral type, gravity, and e�ective
temperature via comparison with models and observational templates of young brown dwarfs. In addition, we detect
and characterize accretion using several accretion tracers. We�nd SR 12 C to be a brown dwarf of spectral type
L0� 1, logg = 4 � 0:5, an e�ective temperature of 2600� 100 K. Our spectra provide clear evidence for accretion at
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a rate of � 10� 10 M � yr � 1. This makes SR 12 one of the few sub-stellar companions with a reliableestimate for its
accretion rate. A comparison of the ages and accretion rates of sub-stellar companions with young isolated brown
dwarfs does not reveal any signi�cant di�erences. If further accretion rate measurements of a large number of substellar
companions can con�rm this trend, this would hint towards a similar fo rmation mechanism for substellar companions
at large separations and isolated brown dwarfs.
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The optically and IR bright, and starlight-scattering, HR 4796A ring -like debris disk is one of the most (and best)
studied exoplanetary debris systems. The presence of a yet-undetected planet has been inferred (or suggested) from
the narrow width and inner/outer truncation radii of its r = 1 :0005 (77 au) debris ring. We present new, highly sensitive,
Hubble Space Telescope (HST) visible-light images of the HR 4796A circumstellar debris system and its environment
over a very wide range of stellocentric angles from 0:0032 (23 au) to � 1500(1100 au). These very high contrast images were
obtained with the Space Telescope Imaging Spectrograph (STIS) using 6-roll PSF-template subtracted coronagraphy
suppressing the primary light of HR 4796A and using three image planeocculters and simultaneously subtracting the
background light from its close angular proximity M2.5V companion. The resulting images unambiguously reveal the
debris ring embedded within a much larger, morphologically complex, and bi-axially asymmetric exoring scattering
structure. These images at visible wavelengths are sensitive to, and map, the spatial distribution, brightness, and radial
surface density of micron size particles over 5 dex in surface brightness. These particles in the exo-ring environment
may be unbound from the system and interacting with the local ISM. Herein we present a new morphological and
photometric view of the larger than prior seen HR 4796A exoplanetary debris system with sensitivity to small particles
at stellocentric distances an order of magnitude greater than haspreviously been observed.
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The Physics of Protoplanetesimal Dust Agglomerates. X. Hig h-velocity Collisions be-
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In a protoplanetary disk, dust aggregates in the� m to mm size range possess mean collision velocities of 10 to 60
m s� 1 with respect to dm- to m-size bodies. We performed laboratory collision experiments to explore this parameter
regime and found a size- and velocity-dependent threshold between erosion and growth. By using a local Monte
Carolo coagulation calculation and complementary a simple semi-analytical timescale approach, we show that erosion
considerably limits particle growth in protoplanetary disks and leads to a steady-state dust-size distribution from� m
to dm sized particles.
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Disk Masses for Embedded Class I Protostars in the Taurus Mol ecular Cloud
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Class I protostars are thought to represent an early stage in thelifetime of protoplanetary disks, when they are still
embedded in their natal envelope. Here we measure the disk massesof 10 Class I protostars in the Taurus Molecular
Cloud to constrain the initial mass budget for forming planets in disks. We use radiative transfer modeling to produce
synthetic protostar observations and �t the models to a multi-wav elength dataset using a Markov Chain Monte Carlo
�tting procedure. We �t these models simultaneously to our new CAR MA 1.3 mm observations that are sensitive to
the wide range of spatial scales that are expected from protostellar disks and envelopes so as to be able to distinguish
each component, as well as broadband spectral energy distributions compiled from the literature. We �nd a median
disk mass of 0.018M � on average, more massive than the Taurus Class II disks, which have median disk mass of
� 0.0025 M � . This decrease in disk mass can be explained if dust grains have grownby a factor of 75 in grain
size, indicating that by the Class II stage, at a few Myr, a signi�cant amount of dust grain processing has occurred.
However, there is evidence that signi�cant dust processing has occurred even during the Class I stage, so it is likely
that the initial mass budget is higher than the value quoted here.
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We present Atacama Large Millimeter Array (ALMA) observations of 12CO 2{1 emission from circumstellar material
around the massive star� Carinae. These observations reveal new structural details about the cool equatorial torus
located � 4000 au from the star. The CO torus is not a complete azimuthal loop, but rather, is missing its near side,
which appears to have been cleared away. The missing material matches the direction of apastron in the eccentric
binary system, making it likely that � Car's companion played an important role in disrupting portions of the torus
soon after ejection. Molecular gas seen in ALMA data aligns well with the cool dust around� Car previously observed
in mid-infrared (IR) maps, whereas hot dust resides at the inner surface of the molecular torus. The CO also coincides
with the spatial and velocity structure of near-IR H 2 emission. Together, these suggest that the CO torus seen by
ALMA is actually the pinched waist of the Homunculus polar lobes, whichglows brightly because it is close to the star
and warmer than the poles. The near side of the torus appears to be a blowout, associated with fragmented equatorial
ejecta. We discuss implications for the origin of various features northwest of the star. CO emission from the main
torus implies a total gas mass in the range of 0.2{1M � (possibly up to 5 M � or more, although with questionable
assumptions). Deeper observations are needed to constrain CO emission from the cool polar lobes.
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At 60 pc, TW Hydra (TW Hya) is the closest example of a star with a gas-rich protoplanetary disk, though TW Hya
may be relatively old (3-15 Myr). As such, TW Hya is especially appealingto test our understanding of the interplay
between stellar and disk evolution. We present a high-resolution near-infrared spectrum of TW Hya obtained with the
Immersion GRating INfrared Spectrometer (IGRINS) to re-evaluate the stellar parameters of TW Hya. We compare
these data to synthetic spectra of magnetic stars produced by MoogStokes, and use sensitive spectral line pro�les to
probe the e�ective temperature, surface gravity, and magnetic�eld. A model with Te� = 3800 K, log g = 4:2, and
B= 3 :0 kG best �ts the near-infrared spectrum of TW Hya. These results correspond to a spectral type of M0.5 and
an age of 8 Myr, which is well past the median life of gaseous disks.
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In a previous paper, using data from K2 Campaign 2, we identi�ed 11 very low mass members of the� Oph and Upper
Scorpius star-forming region as having periodic photometric variability and phased light curves showing multiple
scallops or undulations. All the stars with the \scallop-shell" light cur ve morphology are mid-to-late M dwarfs
without evidence of active accretion, and with photometric periodsgenerally < 1 day. Their phased light curves have
too much structure to be attributed to non-axisymmetrically distr ibuted photospheric spots and rotational modulation.
We have now identi�ed an additional eight probable members of the same star-forming region plus three stars in the
Taurus star-forming region with this same light curve morphology and sharing the same period and spectral type range
as the previous group. We describe the light curves of these new stars in detail and present their general physical
characteristics. We also examine the properties of the overall setof stars in order to identify common features that
might help elucidate the causes of their photometric variability.
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A new detailed infrared (IR) study of eight star-forming dense condensations (TCs) in M 20, the Tri�d nebula, is
presented. The aim is to determine the physical properties of the dust in such globules and establish the presence
and properties of their embedded protostellar and/or young stellar population. For this, we analysed newHerschel
far-IR and Calar Alto near-IR images of the region, combined with Spitzer/IRAC archival observations. We con�rm
the presence of several young stellar objects (YSOs), most withmid-IR colours of Class II sources in all but one of
the observed cores. Five TCs are dominated in the far-IR by Class Isources with bolometric luminosities between
100 and 500L � . We report the discovery of a possible counterjet to HH 399 and itsprotostellar engine inside
the photodissociation region TC2, as well as a bipolar outow system, signposted by symmetric H2 emission knots,
embedded in TC3. The present results are compatible with previous suggestions that star formation has been active
in the region for some 3� 105 years, and that the most recent events in some of these TCs may have been triggered
by the expansion of the HII region. We also obtained a revised value for the distance to M 20 of 2:0 � 0:1 kpc.
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We present 2MASS J11151597+1937266, a recently identi�ed low-surface gravity L dwarf, classi�ed as an L2 based
on Sloan Digital Sky Survey optical spectroscopy. We con�rm this spectral type with near-infrared spectroscopy, which
provides further evidence that 2MASS J11151597+1937266 is a low-surface gravity L dwarf. This object also shows
signi�cant excess mid-infrared ux, indicative of circumstellar mate rial; and its strong H� emission (EWH� = 560� 82
�A) is an indicator of enhanced magnetic activity or weak accretion. Comparison of its spectral energy distribution
to model photospheres yields an e�ective temperature of 1724+184

� 38 K. We also provide a revised distance estimate
of 37� 6 pc using a spectral type-luminosity relationship for low-surface gravity objects. The 3-dimensional galactic
velocities and positions of 2MASS J11151597+1937266 do not matchany known young association or moving group.
Assuming a probable age in the range of 5{45 Myr, the model-dependent estimated mass of this object is between
7{21 M Jup , making it a potentially isolated planetary-mass object. We also identify a candidate co-moving, young
stellar companion, 2MASS J11131089+2110086.
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Todor V. Veltchev 1;2, Volker Ossenkopf-Okada 3, Orlin Stanchev 1, Nicola Schneider 3, Sava Donkov 4,
and Ralf S. Klessen 2

1 University of So�a, Faculty of Physics, 5 James Bourchier Blvd., 1164 So�a, Bulgaria; 2 Universit•at Heidelberg,
Zentrum f•ur Astronomie, Institut f•ur Theoretische Astrophy sik, Albert-Ueberle-Str. 2, 69120 Heidelberg, Germany;
3 I. Physik. Institut, University of Cologne, D-50937 Cologne, Germany; 4 Department of Applied Physics, Technical
University, 8 Kliment Ohridski Blvd., 1000 So�a, Bulgaria

E-mail contact: eirene at phys.uni-so�a.bg

Spatial association of clumps from di�erent tracers turns out to be a valuable tool to determine the physical properties
of molecular clouds. It provides a reliable estimate for the X-factors, serves to trace the density of clumps seen in
column densities only and allows to measure the velocity dispersion of clumps identi�ed in dust emission. We study
the spatial association between clump populations, extracted by use of the GAUSSCLUMPS technique from12CO
(1{0), 13CO (1{0) line maps and Herschel dust-emission maps of the star-forming region Rosette, and analyse their
physical properties. All CO clumps that overlap with another CO or dust counterpart are found to be gravitationally
bound and located in the massive star-forming �laments of the molecular cloud. They obey a single mass-size relation
M cl / R

cl with  = 3 (implying constant mean density) and display virtually no velocity-s ize relation. We interpret
their population as low-density structures formed through compression by converging ows and still not evolved
under the inuence of self-gravity. The high-mass parts of their clump mass functions are �tted by a power law
dNcl=d logM cl / M �

cl and display a nearly Salpeter slope � � � 1:3. On the other hand, clumps extracted from the
dust-emission map exhibit a shallower mass-size relation with = 2 :5 and mass functions with very steep slopes
� � � 2:3 even if associated with CO clumps. They trace density peaks of theassociated CO clumps at scales of a few
tenths of pc where no single density scaling law should be expected.

Accepted by MNRAS

http://arxiv.org/pdf/1712.05118

The Taurus Boundary of Stellar/Substellar (TBOSS) Survey I I. Disk Masses from
ALMA Continuum Observations
K. Ward-Duong 1, J. Patience 1, J. Bulger 2;3, G. van der Plas 4;5;6, F. M�enard 6, C. Pinte 6, A.P. Jackson 7;1,
G. Bryden 8, N.J. Turner 8, P. Harvey 9, A. Hales 10;11, R.J. De Rosa 12

1 School of Earth and Space Exploration, Arizona State University, P.O. Box 871404, Tempe, AZ 85287, USA;2

Subaru Telescope, NAOJ, 650 N. Aohoku Pl., Hilo, HI 96720, USA
3 Institute for Astronomy Maui, University of Hawaii, 34 Ohia Ku St., Pu kalani, HI, 96768, USA; 4 DAS, Universidad
de Chile, Santiago, Chile;5 Millennium Nucleus, \Protoplanetary Disks", El Observatorio 1515, Las Condes, Santiago,
Chile; 6 Univ. Grenoble Alpes, Institut de Plan�etologie et d'Astrophysique d e Grenoble (IPAG, UMR 5274), 38000
Grenoble, France;7 Centre for Planetary Sciences, University of Toronto, 1265 Military Trail, Toronto, Ontario, M1C
1A4, Canada; 8 Jet Propulsion Laboratory, California Institute of Technology, 4800 Oak Grove Drive, Pasadena, CA
91109-8099, USA;9 Univ. of Texas at Austin, Austin, TX 78712, USA; 10 Atacama Large Millimeter/Submillimeter
Array, Joint ALMA Observatory, Alonso de C�ordova 3107, Vitacu ra 763-0355, Santiago, Chile;11 National Radio
Astronomy Observatory, 520 Edgemont Road, Charlottesville, Virginia, 22903-2475, USA;12 Astronomy Department,
University of California, Berkeley, CA 94720, USA

E-mail contact: kwardduo at asu.edu

We report 885 � m ALMA continuum ux densities for 24 Taurus members spanning the stellar/substellar boundary,
with spectral types from M4 to M7.75. Of the 24 systems, 22 are detected at levels ranging from 1.0{55.6 mJy. The
two non-detections are transition disks, though other transition disks in the sample are detected. Converting ALMA
continuum measurements to masses using standard scaling laws andradiative transfer modeling yields dust mass
estimates ranging from� 0.3{20 M � . The dust mass shows a declining trend with central object mass when combined
with results from submillimeter surveys of more massive Taurus members. The substellar disks appear as part of
a continuous sequence and not a distinct population. Compared to older Upper Sco members with similar masses
across the substellar limit, the Taurus disks are brighter and more massive. Both Taurus and Upper Sco populations
are consistent with an approximately linear relationship in M dust to M star , although derived power-law slopes depend
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strongly upon choices of stellar evolutionary model and dust temperature relation. The median disk around early
M-stars in Taurus contains a comparable amount of mass in small solids as the average amount of heavy elements
in Kepler planetary systems on short-period orbits around M-dwarf stars, with an order of magnitude spread in disk
dust mass about the median value. Assuming a gas:dust ratio of 100:1, only a small number of low-mass stars and
brown dwarfs have a total disk mass amenable to giant planet formation, consistent with the low frequency of giant
planets orbiting M-dwarfs.
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We present a continuum radiative transfer model grid for �tting ob served spectral energy distributions (SEDs) of
massive protostars. The model grid is based on the paradigm of core accretion theory for massive star formation with
pre-assembled gravitationally-bound cores as initial conditions. Inparticular, following the Turbulent Core Model,
initial core properties are set primarily by their mass and the pressure of their ambient clump. We then model the
evolution of the protostar and its surround structures in a self-consistent way. The model grid contains about 9000
SEDs with 4 free parameters: initial core mass, the mean surface density of the environment, the protostellar mass,
and the inclination. The model grid is used to �t observed SEDs via � 2 minimization, with the foreground extinction
additionally estimated. We demonstrate the �tting process and results using the example of massive protostar G35.20-
0.74. Compared with other SED model grids currently used for massive star formation studies, in our model grid,
the properties of the protostar and its surrounding structures are more physically connected, which reduces the
dimensionality of the parameter spaces and the total number of models. This excludes possible �tting of models that
are physically unrealistic or that are not internally self-consistent in the context of the Turbulent Core Model. Thus,
this model grid serves not only as a �tting tool to estimate properties of massive protostars, but also as a test of core
accretion theory. The SED model grid is publicly released with this paper.
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From Infrared Dark Clouds to Massive Young Stars:
Spitzer and MALT90 studies of massive star-forming regions
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Star formation research is a rapidly evolving �eld in astronomy with th e improvements in the sensitivity and spatial
resolution of recent observations. Last few decades provided a huge amount of data with great surveys both from space
and ground-based telescopes. This thesis focuses on high-mass star formation by using infrared and sub-millimeter
data mainly from the Spitzer Space Telescope and Mopra Telescope MALT90 Survey data archives.

The �rst part of the thesis is a photometric study of massive star-forming regions W49, W51, W43 in the Galaxy to
investigate the census of Young Stellar Objects (YSOs) membership by using color-color and color-magnitude relations.
232 Class 0/I YSOs, 981 Class II/transition disk candidates in W49, 917 Class I YSOs, 5187 Class II/transition disk
candidates in W43, and 302 Class I YSOs, 1178 Class II/transition disk candidates in W51 were identi�ed. YSO
catalogs with thousands of sources are generated and we performed a spatial clustering analysis and found that 3, 9,
and 51 clusters exist in W49, W51, and W43, respectively. The candidates of massive YSOs (MYSOs) which play an
important role in regulating the star formation process in clusters and galaxies are also identi�ed within these clusters.

The second part of the thesis is a spectroscopic investigation of high-mass clumps. MALT90 Survey data which provides
a molecular line set was used to investigate di�erent stages of star formation. Physical and chemical properties of
these clumps were determined by using density tracers HCO+ , N2H+ , and HNC. SiO line was used to investigate
shocks and outows, while only 18 sources have a signi�cant detection but none shows a velocity gradient that might
be a sign for an outow. Spectral line parameters were used to calculate the excitation temperature and to estimate
the column densities. The spatial distribution of lines, their pro�les, and column densities indicate that these sources
are at very early stages of star formation. There are several interesting sources among them need further investigation
with high sensitivity and high spatial resolution to study the infall mot ions and fragmentation.
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New Jobs

Virginia Initiative on Cosmic Origins (VICO):
Cosmic Origins Postdoctoral Fellowships

VICO has been established in Dec. 2017 with support from the University of Virginia Strategic Investment Fund (PI:
Professor Eric Herbst) and the arrivals of Professor Jonathan C. Tan and Assistant Professor Ilse Cleeves. VICO is an
interdisciplinary project involving faculty from several departments at the Univ. of Virginia, as well as the National
Radio Astronomy Observatory (NRAO). VICO has also formed strategic international partnerships with the Chalmers
Initiative on Cosmic Origins (CICO) (Tan & Kainulainen groups) and the Max Planck Institute for Extraterrestrial
Physics (Caselli group).

Applications are invited for one or more three-year (2+1) Cosmic Origins postdoctoral fellowships to be hosted at
the University of Virginia. There are also four-year (2+2) fellowship positions to be hosted jointly by U. Virginia
and Chalmers University (Gothenburg, Sweden) and MPE (Garching, Germany). Review of applications begins 15
January 2018. See

https://jobregister.aas.org/ad/c0b0a45b

and

http://cosmicorigins.space/formoreinformation.

Postdoctoral Position on Protoplanetary Disks & Planet For mation at
the University of Exeter

The Astrophysics Group of the University of Exeter wishes to recruit a highly quali�ed postdoctoral researcher to
work on observational studies related to protoplanetary disk structure and planet formation.

The post is available for 2 years beginning September 2018 (earlier/later start dates will be considered as well).

The fellow will join an ambitious team of postdocs and PhD students and work with Prof. Stefan Kraus on studying
time-variable, planet-induced structures in the inner-most AU of protoplanetary disks. We have access to data from
ALMA, the VLT Interferometer, and the CHARA array and lead the CHARA/MIRC-X instrumentation project that
will enable e�cient milliarcsecond-resolution imaging of young stellar objects. The fellow will be involved in the
commissioning and scienti�c exploitation of this new instrument and work on interpreting the observations with the
latest physical models. We are particularly interested in applicants with expertise in radiative transfer modelling of
complex multi-wavelength data sets and/or in high-angular resolution imaging techniques (e.g. ALMA, VLTI, adaptive
optics).

The position is funded by the European Research Council (ERC), with an annual salary in the range GBP 28,452
to GBP 38,183. Applicants must possess a PhD in astrophysics or a related discipline, or expect to have earned one
before taking up the position.

Detailed enquiries regarding scienti�c aspects can be made to Prof.Stefan Kraus (email: skraus@astro.ex.ac.uk).

Candidates can apply on the Exeter online application system (https://goo.gl/86BvAX ). Please include a CV,
publication list, a brief statement of research interests, and contact details for three referees.

AAS job register advert: https://jobregister.aas.org/ad/5737d5e6
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Post-doctoral position in protoplanetary discs and planet formation
The Theoretical Astrophysics Group at the University of Leicester invites applications for one or more post-doctoral
Research Associate positions. These positions are funded by a European Research Council (ERC) grant awarded to
Dr Richard Alexander, and will initially be for a period of three years, with the possibility of extension depending on
progress and funding considerations.

The project (\BuildingPlanS") will use large suites of numerical simulations to link the architectures of observed
exoplanet systems to their formation in protoplanetary discs. Thesuccessful applicant will be expected to carry out
independent and collaborative research for this project, and will also have opportunities to collaborate more widely
within the Theoretical Astrophysics Group (whose existing research programme includes star and planet formation,
AGN physics, accretion discs, galactic dynamics & dark matter). Weare therefore particularly interested in candidates
with expertise in protoplanetary discs, planet formation and migration, or numerical hydrodynamics, but all applicants
with a strong background in theoretical astrophysics are encouraged to apply.

Applicants must have a PhD in astrophysics (or a related discipline), or expect to be awarded a PhD before taking
up the position. The position is available from 1st May 2018, but the starting date can be exible. The salary scale
is $ 33,518 to$ 38,833, depending on experience. The successful applicant will have access to substantial expenses for
relocation, travel and computing equipment, as well as extensive access to high-performance computing facilities.

Applications should be submitted electronically, via http://www2.le.ac.uk/offices/jobs (reference SEN00946).
Informal enquiries should be directed to Dr Richard Alexander (richard.alexander@leicester.ac.uk ). All appli-
cations received by January 31st 2017 will be given full consideration.

ERC-funded postdoc position in star formation at
Konkoly Observatory, Budapest

The \Structured Accretion Disks" ERC-funded research group invites applicants to a postdoc position at Konkoly
Observatory (Budapest, Hungary) on the topic of structure, composition, and chemistry of circumstellar disks around
young eruptive stars. The ERC Starting Grant is awarded to Dr Agnes Kospal, and its aim is to provide realistic
initial conditions for the planet formation process. The position is for three (2+1) years, available from May 2018.
Applicants must have a PhD in astrophysics (or related discipline).

Applicants with interest and experience in observational/computational astrophysics, radiative transfer, and the
physics of the circumstellar matter are encouraged to apply. The successful applicant will be expected to carry
out independent research for this project and collaborate with other members of the ERC group, Konkoly Obser-
vatory, and its international partners. Konkoly Observatory ha s close connections to the Max Planck Institute for
Astronomy (Heidelberg, Germany). The postdoc position comes with generous travel funds. The postdoc will have
no teaching duties, although supervising students is possible. Konkoly Observatory is Hungary's largest astronomical
institute, located in a newly renovated building in a beautiful natural reserve area, half hour from the city center.
The observatory has been dynamically expanding in recent years, including two ERC-funded projects and several
international sta� members. The observatory maintains telescopes at a Hungarian mountain station and astronomers
regularly observe with international instrumentation as well.

Applications should be sent via e-mail to kospal@konkoly.hu in PDF format and must include a cover letter describing
the applicant's background and motivation for applying for the job, a CV, a list of publications, and names, addresses,
phone numbers, and e-mail addresses of two or three referencepersons.

Included Bene�ts:
The Hungarian Academy of Sciences is an Equal Opportunity Employer. The postdoc will be a state employee and
will have access to the Hungarian public health system.

Related URLs:
The Structured Accretion Disks (SACCRED) project: http://konkoly.hu/SACCRED/
Konkoly Observatory: http://www.konkoly.hu/index_en.shtml

Application Deadline: Wednesday, January 31, 2018

Contact: Dr. �Agnes K�osp�al (kospal@konkoly.hu)
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Meetings

SOFIA Workshop 2018
2-4 May 2018, Germany

This May, Deutsches SOFIA Institut is organizing SOFIA Workshop 2018.

WHEN: 2-4 May 2018

WHERE: Deutsches SOFIA Institut in Stuttgart, Germany

WHY: The purpose of the SOFIA Workshop 2018 is to bring togetheryoung astronomers, scientists, and experienced
SOFIA users mainly from the German community to share information about the current status of the observatory,
discuss recent results, and learn to write successful proposals.International participants are also very welcome.

The deadline for registration is 28 February 2018.

For more information, please, check the website:
https://conference.dsi.uni-stuttgart.de/e/sofiawork shop2018

Main Topics:
-SOFIA Science Capabilities
-SOFIA Instruments
(GREAT, EXES, FIFI-LS, HAWC+, FORCAST, FPI+)
-SOFIA Status & Schedule
-Call for Proposal Cycle 7
-Tutorial in proposal writing
-Tutorial on data reduction

SOC: Jochen Eisloe�el; Alfred Krabbe; Juergen Stutzki; Harold Yorke; Hans Zinnecker

Planets Days:
A Two-Day Workshop on Recent Advances in Planetary Science

We would like to announce a two-day mini-conference on recent advances on planetary astronomy. The conference is
organized by the IAU Division F (Planetary Systems & Astrobiology) in conjunction with the 30th General Assembly
of the International Astronomical Union that will be held in August 2 018 in Vienna. The purpose of this program is
to bring together researchers from all �elds of planetary astronomy (solar system and extrasolar planets) to present
their new �ndings in form of oral and poster presentations, and discuss the current state of research in our �eld. The
website of the conference can be found athttp://www.ifa.hawaii.edu/planetsdays2018/

The conference is held on August 24 & 27?, 2018 during the IAU General Assembly. Registration is now open and
abstracts are accepted from all �elds of planetary astronomy for oral and poster presentations. The deadline for
early registration discount is January 31. Participants in this workshop will receive admission to all scienti�c
activities of the IAU General Assembly including the Focus Meeting 1 on asteroid families, IAU Symposium 345 on
the origin of life and planetary systems, and a training school in Astrobiology held on August 17-18, 2018 by the
University of Vienna.

We look forward to seeing you in Vienna.

Nader Haghighipour

President of the IAU Division F
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Session B1.3 at COSPAR2018:
Growing Up: the Long Journey of Planetary Systems from Inter stellar

Volatiles and Refractories to Asteroids, Comets, and Plane ts

This session is jointly organized by Commission B \Space Studies of theEarth-Moon System, Planets, and Small
Bodies of the Solar System" and Commission E \Research in Astrophysics from Space" at the 42nd COSPAR Scienti�c
Assembly (https://www.cospar-assembly.org ) that will be held in Pasadena, California, USA, on 14-22 July 2018.

*********************IMPORTANT DATE***************** ******

ABSTRACT SUBMISSION DEADLINE is 9 FEBRUARY 2018

*************************************************** ************

Scienti�c Rationale:

The path starting from interstellar materials and leading to the form ation of planetary systems is complex and still
not completely understood. To advance our understanding, the history of the di�erent planetary bodies needs to be
studied together with their evolving surroundings. The initial inters tellar volatile composition, its chemical evolution
and the growth of refractory particles into the primordial planetesimals are tightly coupled to the emergence of a
star-disc system from a prestellar core. The evolution of the star-disc system, in turn, deeply a�ects the growth of the
planetesimals into planets and the composition of their cores and atmospheres. Finally, the physical and compositional
characteristics of the di�erent planetary bodies are inuenced by the evolution of the planetary system as a whole. The
aim of this COSPAR event, co-organized by Commissions B and E, is to provide researchers studying prestellar cores
and protoplanetary discs, small bodies and meteorites, the Solar System and exoplanets with an interdisciplinary venue
for presenting and comparatively discussing new data and results to advance our understanding of the long journey
interstellar materials undertake to form the rich variety of planeta ry systems orbiting the Sun and other stars. This
scienti�c event is sponsored by the Center for Space and Habitability of the University of Bern ( www.csh.unibe.ch ).

Main Scienti�c Organizers:

Diego Turrini (INAF-IAPS; Italy) & Maria Drozdovskaya (Universit y of Bern; Switzerland)

Deputy Organizers:

Martin Rubin (University of Bern; Switzerland) & Sho Sasaki (Osaka University; Japan)

Scienti�c Organizing Committee:

Francesca Altieri (INAF-IAPS; Italy); Daniel Angerhausen (Cen ter for Space and Habitability, University of Bern;
Switzerland); Nicolas Biver (Observatoire Paris-Site de Meudon, LESIA; France); Ilse Cleeves (Harvard-Smithsonian
Center for Astrophysics; U.S.A.); Gennaro D'Angelo (Los Alamos National Laboratory; U.S.A.); Bj•orn Davidsson
(JPL, Caltech; U.S.A.); Lucas Ellerbroek (Anton Pannekoek Institu te for Astronomy, University of Amsterdam; The
Netherlands); Kenji Furuya (Center for Computational Sciences, University of Tsukuba; Japan); Sebastiaan Krijt
(Department of the Geophysical Sciences, University of Chicago;U.S.A.); Francesco Marzari (Department of Physics
and Astronomy, University of Padova; Italy); Paola Pinilla (Departm ent of Astronomy, University of Arizona; U.S.A.);
Motohide Tamura (University of Tokyo; Astrobiology Center, NINS ; Japan); Mark Wyatt (Institute of Astronomy,
University of Cambridge; U.K.); Hajime Yano (Department of Interd isciplinary Space Sciences, JAXA-ISAS; Japan)

Con�rmed Invited Speakers:

Yuri Aikawa (University of Tokyo; Japan)
Adrian Brunini (FCAG/UNLP; Argentina)
Benô�t Carry (Observatoire de la Côte d'Azur; France)
Duncan Forgan (University of St Andrews; U.K.)
Meredith Hughes (Wesleyan University; U.S.A.)
Masahiro Ikoma (University of Tokyo; Japan)
Karen Meech (University of Hawaii; U.S.A.)
Laura Prez (NRAO; U.S.A.)
Caroline Smith (The Natural History Museum; U.K.)
Akira Tsuchiyama (Kyoto University; Japan)
Diana Valencia (MIT; U.S.A.)
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Astrochemistry: Past, Present, and Future
A meeting in celebration of Ewine van Dishoeck

July 10th-13th, 2018, Caltech - Pasadena, CA, USA

Astrochemistry, the study of molecules in astrophysical environments, has become an invaluable part of astrophysical
studies ranging from planet forming disks to high-z galaxies. This development was made possible by the arrival of
a suite of new telescopes in the past decade Spitzer, Herschel andALMA and was realized by the pioneering work
and ongoing leadership by Ewine van Dishoeck. To honor Ewines outstanding contributions to astrochemistry this
4-day meeting will review the successes in astrochemistry in unveilingstar and planet formation, present ongoing
astrochemical theoretical and laboratory studies, and observational investigations focused on ALMA, and peer into
the future of astrochemistry in the age of JWST.

The meeting is organized around �ve science themes:

1. The astrochemical water trail

2. Photon-dominated regions during star and planet formation

3. Origins of astrochemical complexity

4. Role of dust and grain growth for planet formation

5. Chemistry as a tracer of physics in astronomical environments

Within each theme, we imagine exploring the past, present, and future questions that characterize(d) it, and discuss
how observations, theory, laboratory e�orts and new instrumentation contribute(d) to solving these questions.

Invited (con�rmed) speakers: Ted Bergin, John Black, Paola Caselli, Ilse Cleeves, Neal Evans, Edith Fayolle, Kenji
Furuya, Thomas Henning, Eric Herbst, Lars Kristensen, Thanja Lamberts, Harold Linnartz, David Neufeld, Paola
Pinilla, Nami Sakai, Leonardo Testi, Xander Tielens, Flori s van der Tak & Catherine Walsh

For further information and registration - please see the conference website at:

http://www.cfa.harvard.edu/events/2018/astrochem18

Please note, there are a limited number of possible attendees due tospace restrictions. Registration is therefore on a
�rst come �rst service basis. In case of questions, please send usan email to: astrochemistry2018@gmail.com

Important dates:
February 16, 2018 - Abstract submission due for consideration as a contributed talk
March 16, 2018 - Conference Registration and Poster Abstract Submission

SOC: Karin •Oberg, Agata Karska, Jes J�rgensen (co-chairs)
Ruud Visser, Nienke van der Marel, Frank Helmich, Michiel Hogerheijde, Maria Drozdovskaya, Geo� Blake

LOC: Geo� Blake (chair)
Edith Fayolle, Umut Yildiz, Olivia Wilkins, Cam Buzzard, Christine Benoit
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Summary of Upcoming Meetings

Star Formation and Young Stars in Cygnus
31 Jan - 2 Feb 2018, Keele, UK
http://www.astro.keele.ac.uk/cygnus

Magnetic Fields or Turbulence: Which is the critical factor for the formation of stars and planetary
disks?
6 - 9 February 2018, Hsinchu, Taiwan
http://events.asiaa.sinica.edu.tw/workshop/20180206 /index.php

Water during planet formation and evolution 2018
12-16 February 2018, Z•urich, Switzerland
https://waterzurich.github.io/

Star and Planet Formation in the Southwest 2 (SPF2)
12 - 16 March 2018, Oracle, Arizona, USA
http://tinyurl.com/spf2018

Circumplanetary Disks and Satellite Formation
26 - 30 March 2018
https://cpdsf2018.wixsite.com/home

Complex Organic Molecules in the Universe: Current Underst anding and Perspective
4 April 2018, Liverpool, UK
http://eas.unige.ch/EWASS2018/session.jsp?id=SS5

Cosmic Rays: the salt of the star formation recipe
2 - 4 May 2018, Florence, Italy
http://www.arcetri.astro.it/cosmicrays

EPoS 2018 The Early Phase of Star Formation - Archetypes
13 - 18 May 2018, Ringberg Castle, Tegernsee, Germany
http://www.mpia.de/homes/stein/EPoS/epos.php

Interstellar: The Matter
14 - 18 May 2018, Cozumel, Mexico
http://bigbang.nucleares.unam.mx/astroplasmas/inter stellar-the-matter

Cloudy workshop
14 - 25 Mauy 2018, Chiang Mai, Thailand
http://cloud9.pa.uky.edu

From Prestellar Cores to Solar Nebulae
14 May - 22 June 2018, Paris-Saclay, France
https://www.ias.u-psud.fr/core2disk/

Formation of substellar objects: theory and observation
21-23 May 2018, ESAC, Madrid, Spain
http://www.laeff.cab.inta-csic.es/projects/ws18/mai n/index.php

The Olympian Symposium 2018: Gas and stars from milli- to meg a- parsecs
28 May - 1 June 2018, Mt. Olympus, Greece
http://www.olympiansymposium.org

Tracing the Flow: Galactic Environments and the Formation o f Massive Stars
2 - 6 July 2018, Lake Windermere, UK
http://almaost.jb.man.ac.uk/meetings/TtF
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The Laws of Star Formation: from the Cosmic Dawn to the Presen t Universe
2 - 6 July 2018, Cambridge, UK
http://www.ast.cam.ac.uk/meetings/2018/sf.law2018.c ambridge

The Cosmic Cycle of Dust and Gas in the Galaxy: from Old to Youn g Stars
9 - 13 July 2018, Quy Nhon, Vietnam
https://cosmiccycle2018.sciencesconf.org

Astrochemistry: Past, Present, and Future
10 - 13 July, 2018, Pasadena, USA
http://www.cfa.harvard.edu/events/2018/astrochem18

COSPAR 2018 sessions on Planet Formation and Exoplanets
14 - 22 July 2018, Pasadena, USA
https://www.cospar-assembly.org/admin/sessioninfo.p hp?session=744

Cool Stars 20: Cambridge Workshop on Cool Stars, Stellar Sys tems and the Sun
29 July - 3 August 2018, Cambridge/Boston, USA
http://www.coolstars20.com

Origins: From the Protosun to the First Steps of Life
20 - 23 August 2018, Vienna, Austria
http://ninlil.elte.hu/IAUS345/

Magnetic �elds along the star-formation sequence: bridgin g polarization-sensitive views
30-31 August 2018, Vienna, Austria
http://escience.aip.de/iau30-fm4/

The Wonders of Star Formation
3 - 7 September 2018, Edinburgh, Scotland
http://events.ph.ed.ac.uk/star-formation

Take a Closer Look - The Innermost Region of Protoplanetary D iscs and its Connection to the Origin
of Planets
15 - 19 October 2018, ESO Headquarters, Garching, Germany
http://www.eso.org/sci/publications/announcements/s ciann17072.html

Moving ... ??

If you move or your e-mail address changes, please
send the editor your new address. If the Newsletter
bounces back from an address for three consecutive
months, the address is deleted from the mailing list.

40


