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Abstract

For detailed studies of Galactic structure and evolution it is essential to obtain accurate stellar parameters and distances. We developed an efficient tool to obtain stellar masses, ages

and distances from spectral parameters ( T.¢, log g and [Fe/H]) and infrared photometry. We apply this tool to data from large publicly available spectroscopic surveys such as APOGEE,
SEGUE, RAVE, Gaia-ESO and LAMOST, combined with 2MASS and AIIWISE photometry.

Aims Results
We provide estimates of stellar masses, ages and distances, for a large set of We run a series of tests with mock data to ensure that our tool is working as
stars (see Table below) taking into account non-gaussianity and possible multi- expected. We measured a relative uncertainties of 0.17 for masses, 0.13 for
modality of the Probability Distribution Functions (PDFs). distances and 0.03 for logarithmic ages. Additionally, we compared our results

with measurements of distances, masses and ages available in the literature. Our
results are consistent with published results in the vast majority of cases.
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In the current version of our tool, we use T.,logg and [Fe/H]| as well as I[“E

photometry from 2MASS and AIIWISE combined with PARSEC isochrones [9]

to derive mass, age and distance for each star. Other inputs, like Gaia parallaxes
and asteroseismic masses can be used to increase the precision of the results.
We select for each star all models within four sigmas from the observed
T, log g and [Fe/H|. We build a PDF for each parameter using weighted
model values. Weights are assigned using the model likelihood (i.e. how close
is the model to the observed spectral parameters and photometric magnitudes).
Transition from T.,logg and [Fe/H] to mass, age and distance is in many
cases degenerate. We therefore split models into subsets (named Unimodal
sub-PDFs, or USPDFs), such that each subset contains models with the same
evolutionary stage and has a unimodal PDF. Evolutionary stages are main-
sequence and giants (pre-core-helium burning, stage |), core-helium burning
stars (stage |I) and asymptotic giant branch (post-core-helium burning, stage
).

~or each USPDF we report mean, median, mode and variance values for mass,
og-age, distance modulus, distance and parallax.

We also fit a normal, a skewed-normal and a truncated-normal distribution to
each USPDF and select a best fit. See figure below for an example of USPDFs
and fits. For the best fit for each USPDF we report fit parameters and two-
and three-sigma confidence intervals.
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