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High-resolution ALMA Study of the Proto-Brown-Dwarf Candidate L328-IRS

Chang Won Lee!?, Gwanjeong Kim!"?3, Philip C. Myers?, Masao Saito®, Shinyoung Kim!
Kwon'!?, A-Ran onl Archana Soam!, 'ﬂld Mi-Ryang K1111

2. Woojin

arXiv:1809.10466
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C180 channel map

Position-Velocity diagram for 13CO
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Why do protoplanetary disks appear not massive enough
to form the known exoplanet population?

C.F. Manara*', A. Morbidelli*, and T. Guillot® _
arXiv:1809.07374
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Probing the protoplanetary disk gas surface density distribution
with °CO emission
A. Miotello"2, S. Facchini®, E. F. van Dishoeck®?, and S. Bruderer

arXiv:1809.00482
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ALMA observations of the young protostellar system Barnard 1b:
signatures of an incipient hot corino in B1b-S

N. Marcelino!, M. Gerin?, J. Cernicharo!. A. Fuente®, H. A. Wootten®, E. Chapi]lons’s, J. Petys*z, D. C. Lis%, E.
Rouefl?, B. Commercon’, and A. Ciardi?

arXiv:1809.08014

The Barnard 1b core shows signatures of being at the earliest stages of low-mass star formation, with two extremely young and deeply
embedded protostellar objects. Hence, this core is an ideal target to study the structure and chemistry of the first objects formed in
the collapse of prestellar cores. We present ALMA Band 6 spectral line observations at ~0.6” of angular resolution towards Barnard
Ib. We have extracted the spectra towards both protostars, and used a Local Thermodynamic Equilibrium (LTE) model to reproduce
the observed line profiles. B1b-S shows rich and complex spectra, with emission from high energy transitions of complex molecules,
such as CH3OCOH and CH;CHO, including vibrational level transitions. We have tentatively detected for the first time in this source
emission from NH,CN, NH,CHO, CH;CH,OH, CH,OHCHO, CH;CH,OCOH and both aGg" and gGg’ conformers of (CH,OH),.
This 1s the first detection of ethyl formate (CH3;CH,OCOH) towards a low-mass star forming region. On the other hand, the spectra
of the FHSC candidate B1b-N are free of COMs emission. In order to fit the observed line profiles in B1b-S, we used a source model
with two components: an inner hot and compact component (200 K, 0.35”) and an outer and colder one (60 K. 0.6"”). The resulting
COM abundances in B1b-S range from 10~"3 for NH,CN and NH,CHO, up to 10~? for CH3OCOH. Our ALMA Band 6 observations
reveal the presence of a compact and hot component in B1b-S. with moderate abundances of complex organics. These results indicate
that a hot corino is being formed in this very young Class 0 source.
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Chemical Signatures of the FU Or Outbursts

TaMmArRA MoLyarova,! ViTaLy AKIMKIN,! DMITRY SEMENOV,?>® PETER ABrRAHAM,? Tnomas HENNING,?
Acnes KospAL,*? Epuarp VoroByov,”" AND DmiTR1 WIEBE!

arXiv:1809.01925

The FU Ori-type voung stellar objects are characterized by a sudden increase in luminosity by 1-2
orders of magnitude, followed by slow return to the pre-outburst state on timescales of ~10-100yr.
The outburst strongly affects the entire disk, changing its thermal structure and radiation field. In
this paper, using a detailed physical-chemical model we study the impact of the FU Or outburst on
the disk chemical mventory. Our main goal 1s to 1dentify gas-phase molecular tracers of the outburst
activity that could be observed after the outburst with modern telescopes such as ALMA and NOEMA.
We find that the majority of molecules experience a considerable increase in the total disk gas-phase
abundances due to the outburst, mainly due to the sublimation of their ices. Their return to the
pre-outburst chemical state takes different amounts of time, from nearly instantaneous to very long.
Among the former ones we identify CO, NHs, CoHg, CsHy, ete. Their abundance evolution tightly
follows the luminosity curve. For CO the abundance increase does not exceed an order of magnitude,
while for other tracers the abundances mcrease by 2-5 orders of magnitude. Other molecules like
H,CO and NH;OH have longer retention timescales, remaining in the gas phase for ~ 10 — 102 yr after
the end of the outburst. Thus HoCO could be used as an indicator of the previous outbursts in the
post-outburst FU Ori systems. We investigate the corresponding time-dependent chemistry in detail
and present the most favorable transitions and ALMA configurations for future observations.

FU Ori outburst [ZHITHIEEETE +HALMAEAIET /L
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ORIGIN OF 1I/’OUMUAMUA. I. AN EJECTED PROTOPLANETARY DISK OBJECT?

AMAYA MORO-MARTIN'

arXiv:1810.02148

1I/°’0Oumuamua is the first interstellar interloper to have been detected. Because planetesimal for-
mation and ejection of predominantly icy objects are common by-products of the star and planet
formation processes, in this study we address whether 11/°Oumuamua could be representative of this
background population of ejected objects. The purpose of the study of its origin is that it could provide
mformation about the building blocks of planets in a size range that remains elusive to observations,
helping to constrain planet formation models. We compare the mass density of interstellar objects
mferred from its detection to that expected from planetesimal disks under two scenarios: circumstel-
lar disks around single stars and wide binaries, and cirecumbinary disks around tight binaries. Our
study makes use of a detailed study of the PanSTARRS survey volume; takes into account that the
contribution from each star to the population of interstellar planetesimals depends on stellar mass,
binarity, and planet presence; and explores a wide range of possible size distributions for the ejected
planetesimals, based on solar system models and observations of its small-body population. We find
that 1I/’0Oumuamua is unlikely to be representative of a population of isotropically distributed ob-
jects, favoring the scenario that it originated from the planetesimal disk of a young nearby star whose
remnants are highly anisotropic. Finally, we compare the fluxes of meteorites and micrometeorites
observed on Earth to those inferred from this population of interstellar objects, concluding that it is
unlikely that one of these objects i1s already part of the collected meteorite samples.
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Gap Formation in Planetesimal Disks Via Divergently Migrating
Planets

Sarah J. Morrison,'* Kaitlin M. Kratter>

LCenter for Exoplanets and Habitable Worlds, 525 Davey Laboratory, The Pennsylvania State University, University Park, PA, 16802, USA
2Steward Obser vatory, University of Arizona, 933 North Cherry Avenue, Tucson, AZ 85721, USA

arXiv:1809.10209

While many observed debris disks are thought to have gaps suggestive of the presence of
planets, direct imaging surveys do not find many high mass planets in these systems. We
investigate if divergent migration is a viable mechanism for forming gaps in young debris
disks with planets of low enough mass to currently elude detection. We perform numerical
integrations of planet pairs embedded in planetesimal disks to assess the conditions for which
divergent, planetesimal-driven migration occurs and gaps form within the disk. Gap widths
and the migration rate of planets within a pair depend on both disk mass and the degree to
which the planets share disk material. We find that planet pairs with planets more massive
than Neptune can produce gaps with widths similar to their orbit distance within 10 Myr at
orbit separations probed by direct imaging campaigns. Pairs of migrating super-Earths likely
cannot form observable gaps on the same time and distance scales, however. Inferring the
responsible planet masses from these gaps while neglecting migration could overestimate the
mass of planets by more than an order of magnitude.
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The role of environment and gas temperature in the formation of
multiple protostellar systems: molecular tracers

N. M. Murillol, E. FE van Dishoeck!-2, J. J. Tobin?. J. C. Mottram®. and A. Karska®
arXiv:1809.05003

Context. Simulations suggest that gas heating due to radiative feedback is a key factor in whether or not multiple protostellar systems
will form. Chemistry is a good tracer of the physical structure of a protostellar system, since it depends on the temperature structure.

Aims. To study the relationship between envelope gas temperature and protostellar multiplicity.

Methods. Single dish observations of various molecules that trace the cold, warm and UV-irradiated gas are used to probe the tem-
perature structure of multiple and single protostellar systems on 7000 AU scales.

Results. Single, close binary and wide multiples present similar current envelope gas temperatures, as estimated from H,CO and
DCO™ line ratios. The temperature of the outflow cavity, traced by c—C;H,, on the other hand, shows a relation with bolometric
luminosity and an anti-correlation with envelope mass. Although the envelope gas temperatures are similar for all objects surveyed,
wide multiples tend to exhibit a more massive reservoir of cold gas compared to close binary and single protostars.

Conclusions. Although the sample of protostellar systems is small, the results suggest that gas temperature may not have a strong
impact on fragmentation. We propose that mass, and density, may instead be key factors in fragmentation.
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RADIATION HYDRODYNAMICS SIMULATIONS OF PHOTOEVAPORATION OF PROTOPLANETARY
DISKS II: METALLICITY DEPENDENCE OF UV AND X-RAY PHOTOEVAPORATION

RIOUHEI NAKATANI', TAKASHI HosokAwA?, NAOKI YosHIDA!®*, HIDEKO NoMURA®, AND RoLF KUIPER®

arXiv:1809.07992

We perform a suite of radiation hydrodynamics simulations of photoevaporating disks with vary-
ing the metallicity in a wide range of 1073 Z5 < Z < 10%° Z5. We follow the disk evolution for
over ~ 5000 years by solving hydrodynamies, radiative transfer, and non-equilibrium chemistry. Our
chemistry model is updatul flUlll the first paper of this series by adding X-ray ionization and hethmo
We 5’[1_1:_1} the metallicity dependence of the disk photoevaporation rate and examine the importance
of X-ray radiation. In the fiducial case with solar metallicity, including the X-ray effects does not
significantly increase the photoevaporation rate when compared to the case with ultra-violet (UV)
radiation only. At sub-solar metallicities in the range of Z > 107!® Z, the photoevaporation rate
increases as metallicity decreases owing to the reduced opacity of the disk medium. The result is
consistent with the observational trend that disk lifetimes are shorter in low metallicity environments.
Contrastingly, the photoevaporation rate decreases at even lower metallicities of Z < 10715 Z, be-
cause dust-gas collisional cooling remains efficient compared to far UV photoelectric heating whose
efficiency depends on metallicity. The net cooling in the interior of the disk suppresses the photoevap-
oration. However. adding X-ray radiation %lﬂlllﬁcclllth increases the photoevaporation rate, especially
at Z ~ 1072 Z,. i\]thouﬁh the X-ray radiation itself does not drive strong photouzlpomtn e flows,
X-rays penetrate deep into the neutral region in the disk, increase the ionization degree there, and
reduce positive charges of grains. Consequently, the effect of photoelectric heating by far UV radiation
is strengthened by the X-rays and enhances the disk photoevaporation.

R FEDERSRAAETE , Metalicity DIRFFEAC, XER UV DEZEZER.
WKZFE(L. KBIEEDSFEICLERT 30{ERRE/NSNEEHAZEAL,



	Star Formation Newsletter�#310, 28-36
	スライド番号 2
	スライド番号 3
	スライド番号 4
	スライド番号 5
	スライド番号 6
	スライド番号 7
	スライド番号 8
	スライド番号 9
	スライド番号 10
	スライド番号 11
	スライド番号 12
	スライド番号 13
	スライド番号 14
	スライド番号 15
	スライド番号 16

