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Before we begin...
Who am I?

Gaia Archive Support Scientist(s): ‘
e 50% Alcione Mora =———lly- &
e 50% Héctor Canovas (since January 1st)

®
0
o)

What do I want from you?

Suggestions and feedback for the Gaia Archive (> hcanovas@sciops.esa.int)

gaia archive
HOME
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Case study: ProtoPlanetary Discs {tesa
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What is a Protoplanetary Disc?

How can we study them (Gaia + Ground. Obs)
How can we find them (Gaia + ML)

Closing the loop
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What is a Protoplanetary Disc?
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What is a PPdisc (I)?
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What is a PPdisc (II)? d:esa
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How can we study them?
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{cesa
PPDiscs are made of Gas (99%) & Dust (1%)

e Photometry across entire spectrum

e Spectra across the entire spectrum

e Direct Images (optical, NIR, Sub-MM, radio)
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How can we study them (I)? \\
10_(jaia 2MASS WISE/Spitzer Herschel/ALMA
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How can we study them (II)? {:esa

NIR (NaCo/VLT) Sub-mm (ALMA)

W

M dust) = (B2 )=
(gas + dust) < B.(T)
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How can we study them (III)?
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How can we find them??
Or

Can We find more? YES, GAIA CAN

IFIED - For Official Use
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How can we find them (I)?

traditionally detected via: W T
290 _ _______

® X-rays
® Optical Spectroscopy
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PMS’s from the same cloud are kinematically and spatially

How can we find them (II)? {cesa
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How can we find them (ML I)? {tesa

©  Supervised machine learning (e.g., Neural Networks/
Random Forest) >> Recognise complex patterns (e.qg.,
human faces)

© Unsupervised machine learning (e.g., Clustering
Algorithms/ K-means) >> Data Mining/Cluster detection /
Outliers detection

ESA UNCLASSIFIED - For Official Use See also e.g. Cantat-Gaudin 2018, Vioque et al. (submitted), Torres et al. 2019 17

— % " e .
— Il b = @ - == T Il D O R == BNl 2 2R ¥ %gégalaEurOPeBHSPaceAgemv

N



How can we find them (M I1)? dcesa

MiniBatchKMeaAs$finityPropagation MeanShift SpectralClustering Ward AgglomerativeClu Birch GaussianMixture

ESA UNCLASSIFIED - For Official Use 18

— Il he =™ ™= " Il D D R3S B m v




How can we find them (ML III)? | :

. Control | 4. i . ‘Control |G :' 4‘ s Control |8 : ;
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Control [N
Common e

The common sample:

® 391 sources:
® 148 > Control sample (188)
® 243 > potential members

® 166 > new ones
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Closing the loop (I)

Gaia + 2MASS + WISE: 12 new discs (!!!
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Closing the loop (II)
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... obvious future steps... {tesa

e Obtain optical spectra from new candidates to
characterise them

e Observe with ALMA (sub-mm) and/or VLT's (NIR) the
new discs

e Repeat this exercise with other SFR’s...
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Thanks...

And do not forget: suggestions for the Archive are more than welcome!
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