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J-PLUS: Discovery and characterisation of ultracool dwarfs using Virtual Observatory tools

II. Second data release and machine learning methodology

Science Nuggets are pdf slides provided by CAB researchers 
to highlight mission activities or important scientific results. 
They are based on papers that have been published in first 
quartile peer-reviewed journals, as of 2019.

Create your nugget using this template (or a modified version of it) 
to prepare a one slide pdf. 

Choose your favourite background colour.
 
Write here your abstract in English, based on a refereed article, 
use a modified version of it to simplify the abstract using simpler, 
plain language where possible. 

The target audience is the science community and also the 
general public with some scientific-technical background. 

Spell out acronyms if they are needed. Include proper credits, 
specially to images, and the author list of the team involved. 

You can also use this template to create a news story about a 
recent field-campaign or similar research activity. 

You can have 1 or 2 images or 1 or 2 text boxes. Use at least one 
interesting visual or photo with captions.

Distance vs. effective 
temperature diagram for 
previously reported (blue) 
and new (yellow) candidate 
UCDs with good parallax 
conditions. The vertical 
dashed line indicates the 
lower limit of effective 
temperature for M-type 
dwarfs (2359 K) according 
to Pecaut & Mamajek 
(2013).

Ultracool dwarfs (UCDs) comprise the lowest mass members of the stellar 
population and brown dwarfs, from M7 V to cooler objects with L, T, and Y 
spectral types. Most of them have been discovered using wide-field imaging 
surveys, for which the Virtual Observatory (VO) has proven to be of great 
utility.

In this paper we present the search for UCDs performed across the entire 
Javalambre Photometric Local Universe Survey (J-PLUS) second data 
release, following a VO methodology based on both photometric and 
astrometric data and using the Virtual Observatory Sed Analyzer (VOSA) to 
estimate the effective temperatures. We also developed a two-step 
machine learning method, based on principal component analysis and 
support vector machine algorithms, to reproduce this search using only 
J-PLUS photometry. 

We identified a total of 7827 new candidate UCDs, which represents an 
increase of about 135% in the number of UCDs reported in the sky coverage 
of the J-PLUS second data release. Among these candidates, we found 122 
possible unresolved binary systems, 78 wide multiple systems, and 48 
objects with a high Bayesian probability of belonging to a young 
association. With the machine learning approach, we obtained a recall 
score of 92% and 91% in the 20×20 deg2 regions used for testing and blind 
testing, respectively.

The consolidated methodology used in this paper will be used in deeper 
and larger upcoming surveys such as J-PAS and Euclid.
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