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#11 | Very Low-mass Stars and Brown Dwarfs in Upper Scorpius Using
Gaia DR1: Mass Function, Disks, and Kinematics

Our understanding of the brown dwarf population in star forming regions is dependent on knowing distances and proper motions, and
therefore will be improved through the Gaia space mission. In this paper, we select new samples of very low mass objects (VLMOs) in Upper
Scorpius using UKIDSS colors and optimised proper motions calculated using Gaia DR1. The scatter in proper motions from VLMOs in
Upper Scorpius is now (for the first time) dominated by the kinematic spread of the region itself, not by the positional uncertainties. With age
and mass estimates updated using Gaia parallaxes for early type stars in the same region, we determine masses for all VLMOs. Our final most
complete sample includes 453 VLMOs of which ~125 are expected to be brown dwarfs. The cleanest sample is comprised of 131 VLMOs,
with ~105 brown dwarfs. We also compile a joint sample from the literature which includes 415 VLMOs, out of which 152 are likely brown
dwarfs. The disc fraction among low-mass brown dwarfs (M < 0.05 M© ) is substantially higher than in more massive objects, indicating that
discs around low-mass brown dwarfs survive longer than in low- mass stars overall. The mass function for 0.01 <M < 0.1 M© is consistent
with the Kroupa IMF. We investigate the possibility that some ‘proper motion outliers’ have undergone a dynamical ejection early in their
evolution. Our analysis shows that the color-magnitude cuts used when selecting samples introduce strong bias into the population statistics
due to varying level of contamination and completeness.
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#12 Widespread S10 and CH;:OH Emission in Filamentary Infrared-
Dark Clouds

G. Cosentinol, I. Jim enez-Serra2, J. D. Henshaws3, P. Caselli4, S. Vitil, A. T. Barnes3,4, F. Fontani6, J. https://a rxiv.org/pdf/1711.09679.pdf
C. Tan5 and A. Pon
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#13 Protoplanetary Disks in p Ophiuchus as Seen From ALMA

We present a high angular resolution (~0. 2), high sensitivity (¢ ~ 0.2 mJy) survey of the 870 pum continuum emission from the circumstellar
material around 49 pre-main sequence stars in the p Ophiuchus molecular cloud. Because most millimeter instruments have resided in the
northern hemisphere, this represents the largest high-resolution, millimeter- wave survey of the circumstellar disk content of this cloud. Our
survey of 49 systems comprises 63 stars; we detect disks associated with 29 single sources, 11 binaries, 3 triple systems and 4 transition disks.
We present flux and radius distributions for these systems; in particular, this is the first presentation of a reasonably complete probability
distribution of disk radii at millimeter-wavelengths. We also compare the flux distribution of these protoplanetary disks with that of the disk
population of the Taurus-Auriga molecular cloud. We find that disks in binaries are both significantly smaller and have much less flux than
their counterparts around isolated stars. We compute truncation calculations on our binary sources and find that these disks are too small to
have been affected by tidal truncation and posit some explanations for this. Lastly, our survey found 3 candidate gapped disks, one of which
is a newly identified transition disk with no signature of a dip in infrared excess in extant observations.
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#14 | Probing the origin of UX Ori-type variability in the YSO binary CO
Ori with VLTI/GRAVITY

The primary star in the young stellar object (YSO) binary CO Ori displays UX Ori-type variability: irregular, high amplitude optical and
near-infrared photometric fluctuations where flux minima coincide with polarization maxima. This is attributed to changes in local opacity. In
CO Ori A, these variations exhibit a 12.4 yr cycle. Here, we investigate the physical origin of the fluctuating opacity and its periodicity using
interferometric observations of CO Ori obtained using VLTI/GRAVITY. Continuum K-band circum-primary and circum-secondary emission
are marginally spatially resolved for the first time while Bry emission is detected in the spectrum of the secondary. We estimate a spectral
type range for CO Ori B of K2-K5 assuming visual extinction, Av= 2 and a distance of 430 pc. From geometric modelling of the continuum
visibilities, the circum-primary emission is consistent with a central point source plus a Gaussian component with a full-width-half-maximum
of 2.31%0.04 milliarcseconds (mas), inclined at 30.2%2.2-and with a major axis position angle of 40 6-. This inclination is lower than that
reported for the discs of other UX Ori-type stars, providing a first indication that the UX Ori phenomena may arise through fluctuations in
circumstellar material exterior to a disc, e.g. in a dusty outflow. An additional wide, symmetric Gaussian component is required to fit the
visibilities of CO Ori B, signifying a contribution from scattered light. Finally, closure phases of CO Ori A were used to investigate whether
the 12.4 yr periodicity is associated with an undetected third component, as has been previously suggested. We rule out any additional
companions contributing more than 3.6
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#15 New insights in the mid-infrared bubble N49 site: a clue of
collision of filamentary molecular clouds

L. K. Dewanganl, D. K. Ojha2 and I. Zinchenko https://arxiv.org/pdf/1711.09679.pdf
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#16 | ALMA continuum observations of the protoplanetary disk AS 209.
Evidence of multiple gaps opened by a single planet

The paper presents new high angular resolution ALMA 1.3 mm dust continuum observations of the protoplanetary system AS 209 in the
Ophiuchus star forming region. The dust continuum emission is characterized by a main central core and two prominent rings at r = 75 au and
r =130 au intervaled by two gaps at at r = 62 au and r = 103 au. The two gaps have different widths and depths, with the inner one being
narrower and shallower. We determined the surface density of the millimeter dust grains using the 3D radiative transfer disk code dali.
According to our fiducial model the inner gap is partially filled with millimeter grains while the outer gap is largely devoid of dust. The
inferred surface density is compared to 3D hydrodynamical simulations (FARGO-3D) of planet-disk interaction. The outer dust gap is
consistent with the presence of a giant planet (Mplanet ~ 0.8 Mstatumn); the planet is responsible for the gap opening and for the pile-up of dust at
the outer edge of the planet orbit. The simulations also show that the same planet can give origin to the inner gap at r = 62 au. The relative
position of the two dust gaps is close to the 2:1 resonance and we have investigated the possibility of a second planet inside the inner gap.
The resulting surface density (including location, width and depth of the two dust gaps) are in agreement with the observations. The
properties of the inner gap pose a strong constraint to the mass of the inner planet (Mplanet < 0.1 My). In both scenarios (single or pair of
planets), the hydrodynamical simulations suggest a very low disk viscosity (a < 10-4). Given the young age of the system (0.5—-1 Myr), this
result implies that the formation of giant planets occurs on a timescale of <~1 Myr.
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#17 | The evolution of surface magnetic fields in young solar-type stars
II: The early main sequence (250-650 Myr)

There is a large change in surface rotation rates of sun-like stars on the pre-main sequence and early main sequence. Since these stars have
dynamo driven magnetic fields, this implies a strong evolution of their magnetic properties over this time period. The spin-down of these
stars is controlled by interactions between stellar winds and magnetic fields, thus magnetic evolution in turn plays an important role in
rotational evolution. We present here the second part of a study investigating the evolution of large-scale surface magnetic fields in this
critical time period. We observed stars in open clusters and stellar associations with known ages between 120 and 650 Myr, and used
spectropolarimetry and Zeeman Doppler Imaging to characterize their large-scale magnetic field strength and geometry. We report 15 stars
with magnetic detections here. These stars have masses from 0.8 to 0.95 Mo, rotation periods from 0.326 to 10.6 days, and we find large-scale
magnetic field strengths from 8.5 to 195 G with a wide range of geometries. We find a clear trend towards decreasing magnetic field strength
with age, and a power-law decrease in magnetic field strength with Rossby number. There is some tentative evidence for saturation of the
large-scale magnetic field strength at Rossby numbers below 0.1, although the saturation point is not yet well defined. Comparing to younger
classical T Tauri stars, we support the hypothesis that differences in internal structure produce large differences in observed magnetic fields,
however for weak lined T Tauri stars this is less clear.
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#18 ' Twelve Years of Spectroscopic Monitoring in the Galactic Center:
The Closest Look at S-stars near the Black Hole

We study the young S-stars within a distance of 0.04 pc from the supermassive black hole in the center of our Galaxy.
Given how inhospitable the region is for star formation, their presence is more puzzling the younger we estimate their
ages. In this study, we analyze the result of 12 years of high-resolution spectroscopy within the central arcsecond

of the Galactic Center (GC). By co-adding between 55 and 105 hr of spectra we have obtained high signal-to-noise

H- and K-band spectra of eight stars orbiting the central supermassive black hole. Using deep H-band spectra, we

show that these stars must be high surface gravity (dwarf) stars. We compare these deep spectra to detailed model
atmospheres and stellar evolution models to infer the stellar parameters. Our analysis reveals an effective temperature

of 21,000-28,500 K, a rotational velocity of 60—170 km s-1, and a surface gravity of 4.1-4.2. These parameters imply

a spectral type of BO-B3V for these stars. The inferred masses lie within 8—14 Me. We derive an age of 6.6+3.4-4.7

Myr for the star S2, which is compatible with the age of the clockwise-rotating young stellar disk in the GC. We estimate the
ages of all other studied S-stars to be less than 15 Myr, which is compatible with the age of S2 within the uncertainties. The
relatively low ages for these S-stars favor a scenario in which the stars formed in a local disk rather than a field binary-
disruption scenario that occurred over a longer period of time.
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#19 The Evolution of Supermassive Population Il Stars

Supermassive primordial stars forming in atomically-cooled halos at z ~ 15 — 20 are currently thought to be the progenitors of the earliest
quasars in the Universe. In this picture, the star evolves under accretion rates of 0.1 — 1 Mo yr-1 until the general relativistic instability triggers
its collapse to a black hole at masses of ~ 105 Me. However, the ability of the accretion flow to sustain such high rates depends crucially on
the photospheric properties of the accreting star, because its ionising radiation could reduce or even halt accretion. Here we present new
models of supermassive Population III protostars accreting at rates 0.001 — 10 Mo yr-1, computed with the GENEVA stellar evolution code
including general relativistic corrections to the internal structure. We compute for the first time evolutionary tracks in the mass range M >
105 Mo. We use the polytropic stability criterion to estimate the mass at which the collapse occurs, which has been shown to give a lower
limit of the actual mass at collapse in recent hydrodynamic simulations. We find that at accretion rates higher than 0.01 M© yr-1 the stars
evolve as red, cool supergiants with surface temperatures below 104 K towards masses > 105 M©®. Moreover, even with the lower rates
0.001 Mo yr-1 <dm < 0.01 M© yr-1, the surface temperature is substantially reduced from 105 K to 104 K for M > 600 M®, Compared to
previous studies, our results extend the range of masses and accretion rates at which the ionising feedback remains weak, reinforcing the
case for direct collapse as the origin of the first quasars. We provide numerical tables for the surface properties of our models.



#20 A likely planet-induced gap in the disk around T Cha

Nathanial P. Hendler,1* Paola Pinilla,2 Ilaria Pascucci,1,3 Adriana Pohl,4,5 Gijs Mulders,1, http://a rxiv.org/pdf/1711.09933
Thomas Henning,4 Ruobing Dong,2 Cathie Clarke,6 James Owen,7 David Hollenbach

e TChaDREAYIZEEIZERL-EBABEOE 728 (0.11 "x 0.06") 3mm ALMAER ;I

mJy/beam

Relative Dec (arcsec)

1.0 -05 00 05 10 -10 -05 00 05 1.0 -1.0 -05 0.0 0.5 1.0
Figure 1 Relative Right Asc (arcsec)

- BHOFRAMEE NAITARY., ERMIZHBINF-FRAMEvy T, B&
Ul o

e 3mmE T E T 4IIsky-brightnessET IILZF LY TIZH S E. REAIOMKETHIFa
INJRT(<1au), ¥y Ti@IE18~28 auT, SMAID) T E—o Db DSt
[F~36 au



#20

rbitrary units)

o o =

rbitrary units)
o [

(a
(a

Normalized Flux

o o o

Normalized Flux
° °

30 40 50 60 70 20 30 40 50
Radius (au) Radius (au)

Figure 3

« ALMAE{&E. 1.6umVLT / SPHEREEI{E & HEER

o AT DRENERITIKEFET S

o FYEEMIZIE, 3mmU T DE—IRE X, 1.6um) T OFE R AREERIYEX
ELMUTARIDE)A—=RIL A XDRIFIE, /A YA XDRIF LY FILEH
HEENTHRET D EMNTEIND

o« TYRNY =V MR KE - TARAVHBEERGEDDFIXIZDOWTER

« FMFDERENMENTYRY —2ARTIE RIFRELDEMTHY ., /INSTTRIFH
WaTH. TDFER. NREMMTRIL YA XD X vETENEIFIND

e T ChaDEFEF (L4 x 10~-9Mo/year (Schisano et al, 2009) , B EENZFTE L vy TH
AR 220auDIHE . HRKEIX. TChaT1RIVICRONEF vy T2 DE2E%
BLWANZXLTHSEZEHNAILY,

« BRE -TARIVHEBEERETILLILDFEINIFERIZHK ST, INSHRIFEKRER
PFEDFEFRD 5 EEHER A

e AT YTNHRVELEHERIIEENSDEDTHY. DeJuan Ovelar et al. 2013
DZRFTENFETIVEFAMELET ILICER T 5 RRIEKFOMFH A XDERE
AWT.BE—ORELTIADIZE. TChadFryTd1.2mM, ORELETFTINSD,



