THE VERTICAL STRUCTURE
OF THE STAR FORMATION HISTORY
ACROSS THE SOLAR CYLINDER

Alessandro Mazzilt), Leo Girardi'?, Michele Trabucchi¥), Julianne J. Dalcanton’3#4), Rodrigo
Luger®, Paola Marigo't), Andrea Miglio®-6.7), Gugllelmo Costa'®, Yang Chen®®110), Giada
Pastorelli(?), Morgan Fouesneau'l), Simone Zaggia‘?), Alessandro Bressan(12), Piero Dal Tio(1.2)

(1) Dipartimento di Fisica e Astronomia Galileo Galilei, Universita di Padova, Vicolo dell'Osservatorio 3, 1-35122 Padova, ltaly
(2) Osservatorio Astronomico di Padova -- INAF, Vicolo dell'Osservatorio 5, [-35122 Padova, Italy
(3) Center for Computational Astrophysics, Flatiron Institute, 162 Fifth Ave, New York, NY 10010, USA
(4) Department of Astronomy, Box 351580, University of Washington, Seattle, WA 98195
(5) Dipartimento di Fisica e Astronomia, Universita degli Studi di Bologna, Via Gobetti 93/2, 1-40129 Bologna, Italy
(6) INAF - Osservatorio di Astrofisica e Scienza dello Spazio di Bologna, Via Gobetti 93/3, 1-40129 Bologna, Italy
(7) School of Physics and Astronomy, University of Birmingham, Edgbaston, Birmingham, B15 2TT, UK
(8) Univ Lyon, Univ Lyonl, Ens de Lyon, CNRS, Centre de Recherche Astrophysique de Lyon UMR5574, F-69230 Saint-Genis-Laval, France
OSSERVATORIO (9) Anhui University, Hefei 230601, China
reTnonomIEs BrEAROYA (10) National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100101, China
(11) Max Planck Institute for Astronomy, Konigstuhl 17, 69117, Heidelberg, Germany
(12) SISSA, via Bonomea 365, 1-34136 Trieste, ltaly

Dipartimento
di Fisica

e Astronomia
Galileo Galilei

SCAN ME

AIMS RESULTS

Determining the SFH of the solar neighbourhood is among the key
goals of the Gaia mission.
With this work, we set out to:

edetermine the SFH of the solar cylinder
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SFR of the solar cylinder at
all ages and all heights
w5 | from the Galactic midplane

ederive a relation between the scale height of the disk and the age
of the stars
etest improving the solution with spatial correlations
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We collect Gaia DR3 data (Gaia | — . oo
Collaboration et al., 2016b; Gaia | oy +
Collaboration et al., 2023j) using A
the Gaia Archive and select all | iz
stars in a cylinder spanning 1.3 . g 0
kpc above and below the £ < ‘,* Trend of h,(t) with age
midplane of the Galaxy and with| | s
radius of 200 pc. In this o] 4 e
operation we keep into account | ; g . a1
the vertical position of the Sun, gt Y Y St
which we assume to be 17.7 pc. | ™o =s e o5 16 5 w0 o0 s ooty
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We clean the sample using only the corrected o
phot bp rp _excess factor as described in Riello et al. (2021). 1o
The distance to each star is determined from its parallax, and this 9 c density of
information is used to derive the extinction from the Vergely et al. =" Surface density of SFR
(2022) 3D extinction map. > o4
Finally, we slice the cylinder in 28 separate discs parallel to the
Galactic Plane, with a thinner slicing close to the Plane thanks to the T
large number of stars available as low heights.

METHODS SPATIAL CORRELATION
Models are computed with the TRILEGAL population synthesis code We attempt to improve the 5
(Girardi et al., 2005) for 16 age bins and for 7 sets of metallicity. solution by using a spatially Ry i = 7 (Xns X, i) = €xp 4 — Xn — Xm|
Photometric errors and the effects of incompleteness are added "a correlated prior for the SFR. T T 212

posteriori", on the Hess diagrams.

Binaries are simulated with BINaPSE (Dal Tio et al, 2021) module of
TRILEGAL, which handles the evolution of the binary systems. Most
importantly, resolvability is accounted for.
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Importantly, the correlation
length
| depends on age, as we assume
that the older stars had more
time to travel and get mixed.
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Overall, the solution appears less .,
noisy compared to the un-

correlated one, and more
symmetric with respect to the
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CONCLUSIONS

 We determined the best fitting SFH for the solar cylinder, finding a peak in SFR at 2-3 Gyr.
e We computed the Disc's scale height at each age bin and derived its trend with age -> hz(t).
* \We tested the spatially correlated prior and observed it results in an overall better solution.
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