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Usually obtained by spectroscopy, effective temperature (Teff), surface gravity (log g), and metallicity ([Fe/H]) are among the main parameters of
interest in the context of stellar and galactic astrophysics. Photometry, however, is considerably less expensive and can be exploited for selecting
interesting objects for a variety of scientific purposes. We explore machine learning to build photometry-based models to estimate these
parameters for members of open clusters (OCs) in the footprint of the Javalambre-Photometric Local Universe Survey (J-PLUS). By taking
advantage of J-PLUS 12-filter system, and after a comprehensive feature engineering step, our models show competitive results for all parameters.
Moreover, our main goal is to provide [Fe/H] for these clusters, particularly aiming at enabling subsequent cluster and galactic studies on e.g.
membership analysis, multiple stellar populations, stream formation and member evaporation.
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e Validate models via predictions for other datasets (e.g. APOGEE, SEGUE, GALAH) e Isochrone fitting for clusters
e Estimate parameters for members of 6 clusters with available photometry and at least 10 members o estimate parameters for clusters (e.g. distance, extinction, age, isochronal [Fe/H])
e Further analyze preliminary results e Compare with J-PLUS only photometry
e MCMC for uncertainties e Explore photometric cluster membership

References Al | ' ' R Acknowled

Bayo et al. (2008). VOSA: virtual observatory SED@naIyzer An appllcatlon to,the Collinder 69 open cluster. A&A, 492,277
Bailer-Jones et al. (2021). Estimating Distances from Parallaxes. V. Geometric and Photogeometric Distances to 1.47 Billion Stars in Gaia Early Data Release 3. AJ, 161, 147 | E. M.-P. acknowledges support from CAPES (proc. 88887.605761/2021-00 and

Coelho (2014). A new library of theoretical stellar spectra with scaled-solar and a-enhanced.mixtures. MNRAS, 440, 1027 \
Cenarro et al. (2019). J-PLUS: The Javalambre Photometric Local Universe Survey. A&A 622, A176 88881 846754/2023-01). E. M.-P. acknowledges support from NSF NQIRLab with

Cui et al.(2012). The Large Sky Area Multi-Obijeat Fiber Spectroscopic Telescope (LAMOST). Res. Astron. Astrophys. 12, 1197. .

Friedman (2001). Greedy function approximation: A gradient boosting machine. The Annals of Statistics, 29, 1189 1232 o] ' registration fee. The work of E. M.-P. and V.M.P. is supported by NSF NOIRLab, which
Gaia Collaboration, Prusti, de Bruijne et al. (2016b). The Gaia mission. A&A 595, pp. A1l. '

Gaia Collaboration, Vallenari et al. (2022). Gaia DR3: data release content and main properties. A&A 649, Al (2021)

Hunt & Reffert (2023). Improving the open cluster census Il. An all-sky cluster catalogue with Gaia DR3. A&A 673, A114

Lopez-Sanjuan et al. (2024). J-PLUS: Toward a homogeneous photometric calibration using Gaia BP/RP low-resolution spectra. A&A, 683, A29

Lundberg & Lee (2017). A Unified Approach to Interpreting Model Predictions. Advances in neural information processing systems, 30 : : M.-P. and S.D. is supported by Observatério Nacional / MCTI (Brazil).
Marocco et al. (2021). The CatWISE2020 Catalog. ApJS, 253, 8 |
:

is managed by the Association of Universities for Research in Astronomy (AURA)

under a cooperative agreement with the National Science Foundation. The work of E.




