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Youth analysis of near infrared spectra of young low-mass stars and brown dwarfs gl ool 0LI0L 730 L2 S22
V. Almendros-Abad, K. Muzié¢, A. Moitinho, A. Krone-Martins, K. Kubiak % We aim at building a method that - s

efficiently identifies young low-mass stars and brown dwarfs from low-resolution near-infrared spectra, by studying gravity-  -10

sensitive features and their evolution with age. We built a dataset composed of all publicly available (~2800) near-infrared i

spectra of dwarfs with spectral types between M0 and L3. First, we investigate methods for the derivation of the spectral type -5 ﬁg ==

and extinction using comparison to spectral templates, and various spectral indices. Then, we examine gravity-sensitive spectral ] BEZ =
indices and apply machine learning methods, in order to efficiently separate young (<10 Myr) objects from the field. Using a #® BE /wWoLns

set of six spectral indices for spectral typing, including two newly defined ones (TLI-J and TLI-K), we are able to achieve a ;%1 BHerb'g Ae/BRE S =IV
precision below 1 spectral subtype across the entire spectral type range. We define a new gravity-sensitive spectral index (TLI-g) = i B F T TauriZi2
that consistently separates young from field objects, showing a performance superior to other indices from the literature. Even 1 I?quﬂ]gw My,

better separation between the two classes can be achieved through machine learning methods which use the entire NIR spectra g
as an input. Moreover, we show that the H- and K-bands alone are enough for this purpose. Finally, we evaluate the relative i
importance of different spectral regions for gravity classification as returned by the machine learning models. We find that the -
H-band broad-band shape is the most relevant feature, followed by the FeH absorption bands at 1.2 pm and 1.24 pm and the *+5—%=
KI doublet at 1.24 um. VII
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#2 | Dataset
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#2 | Spectral type and extinction
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#2 | Youth assessment with spectral indices
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#2 | Youth assessment with machine learning (2 ages classification)
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#2 | Youth assessment with machine learning (3 ages classification)

LDA

young -

mid-age -

True

field A

precision

651 14 195 75.7
87 22 115 9.8
27 19 139896.8

85.140.0 81.9

Y
¥ &

e O N
P & & L

&
Predicted

True

SVM

young -
mid-age -

field 4

precision

776 20 64 90.2
53 67 104 29.9
50 10 138495.8

88.3 69.1 89.2

PCA+SVM
young 1837 16 7 97.3
o Mid-ageq 19 122 83 54.5
E field4{ 4 28 141297.8
precision 197.3 73.5 94.0
5 @ 2 A

S @
N O .2 ¥
3O b3 O
3 by &

RF

young

mid-age

True

field

precision

839 17 4 97.6

46 98 80 43.8

9 23 141297.8

93.8 71.094.4

S e O
O\)(\_ ,'bo" 4

N
e,“lb
<
&
Predicted

o
-

1.00 A
=

Field

Mid-g

Young

Kl H.O FeH H;0 H20
n -
0.05 - : i
" Kl
[¥] 1 Nal
% 0.04 - n
= i
2
£ 0.03 4
g FeH
w 0.02 1 —
v
[T
0.01 -
0-00 T T T T T
1.4 1.6 1.8 2.0 2.2

Wavelength (um)



#5 |

Unveiling wide-orbit companions to K-type stars in Sco-Cen with Gaia EDR3

Alexander J. Bohn, Christian Ginski, Matthew A. Kenworthy, Eric E. Mamajek, Tiffany Meshkat, Mark J.
Pecaut, Maddalena Reggiani, Christopher R. Seay, Anthony G. A. Brown, Gabriele Cugno, Thomas Henning,
Ralf Launhardt, Andreas Quirrenbach, Emily L. Rickman, Damien Ségransan % Abbreviated. We aim to identify
new low-mass companions to young stars using the astrometric measurements provided by the Gaia space mission and com-
plementary VLT/SPHERE data. We identify companion candidates from a sample of K-type, pre-main sequence stars in the
Scorpius Centaurus association using the early version of the third data release of the Gaia space mission. Based on the provided
positions, proper motions, and magnitudes, we identify all objects within a predefined radius whose differential proper motions
are consistent with a gravitationally bound system. We derive companion masses through comparison with evolutionary tracks.
For seven identified companion candidates we use additional data collected with VLT /SPHERE and VLT /NACO to assess the
accuracy of the properties of the companions based on Gaia photometry alone. We identify 110 comoving companions that have
a companionship likelihood of more than 95 %. We identify ten especially intriguing companions that have masses in the brown
dwarf regime down to 20 Mj,p. Our high-contrast imaging data confirm both astrometry and photometric masses derived from
Gaia alone. We discover a new brown dwarf companion, TYC 8252-533-1 B, with a projected separation of approximately
570 au from its Sun-like primary. SED modeling provides a companion mass of 52fﬂ Mjyp. We show that the Gaia database
can identify low-mass companions at wide separations from their host stars. For K-type Sco-Cen members Gaia can detect
sub-stellar objects at projected separations larger than 300 au and is sensitivity limited beyond 1, 000 au with a lower mass limit
down to 20 Mjup. A similar analysis of other star-forming regions could significantly enlarge the sample size of such objects and
test formation and evolution theories of planetary systems.

KEEDHERFERE . E X 5N Bwide-orbit companionsZ #&RiE S %o
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X1& : Scorpius-Centaurus association (Sco-Cen)

KIREST > )L . Gaia EDR3
SRMREEA © Young Suns Exoplanet Survey (YSES)
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#5 | Data and methods
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#5 | Gaia results and analysis
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#5 | Gaia results and analysis
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#5 | High-contrast imaging results 12
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#5 | High-contrast imaging results
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#1+4+6 | Molecules with ALMA at Planet-forming Scales (MAPS)

VIII: HCO+ and disk ionization structure
IX: CN and HCN as Tracers of Photochemistry in Disks
X: Studying deuteration at high angular resolution toward protoplanetary disks

Web : http://alma-maps.info/

2 - REFR) ¥ THEAH
® 2021/10/15 : MAPS4F£E|
® 2021/11/12 : MAPSHJF£1|
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Quantifying stochasticity-driven uncertainties in H II region metallicities

Raghav Arora, Mark R. Krumholz, Christoph Federrath % With the advent of Integral Field Units (IFUs), surveys
can now measure metallicities across the discs of nearby galaxies at scales < 100 pc. At such small scales, many of these regions
contain too few stars to fully sample all possible stellar masses and evolutionary states, leading to stochastic fluctuations in
the ionising continuum. The impact of these fluctuations on the line diagnostics used to infer galaxy metallicities is poorly
understood. In this paper, we quantify this impact for six most commonly-used diagnostics. We generate stochastic stellar
populations for galaxy patches with star formation rates varying over a factor of 1000, compute the nebular emission that
results when these stars ionise gas at a wide range of densities, metallicities, and determine how much inferred metallicities
vary with fluctuations in the driving stellar spectrum. We find that metallicities derived from diagnostics that measure multiple
ionisation states of their target elements (e.g. electron temperature methods) are weakly affected (variation < 0.1 dex), but that
larger fluctuations (~ 0.4 dex) occur for diagnostics that depend on a single ionisation state. Scatter in the inferred metallicity
is generally largest at low star formation rate and metallicity, and is larger for more sensitive observations than for shallower
ones. The main cause of the fluctuations is stochastic variation in the ionisation state in the nebula in response to the absence
of Wolf-Rayet stars, which dominate the production of 2 2 — 3 Ryd photons. Our results quantify the trade-off between line
brightness and diagnostic accuracy, and can be used to optimise observing strategies for future IFU campaigns.
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