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ABSTRACT

Context. Stars are born together from giant molecular clouds and, if we assume that the priors were chemically homogeneous and
well-mixed, we expect them to share the same chemical composition. Mwolumuuwmdmm while orbiting the
Galaxy and most of the dynamic information is lost, thus the only il of ing the stellar ion history is to

Mynlh:cbmnllbundlmduweobm:nday
Aims. The chemical tagging ique aims to recover di

d stellar clusters based merely on their chemical composition. We

evaluate the viability of this technique to recover co-natal stars that are no longer gravitationally bound.
Mamm Open clusters are co-natal aggregates that have managed to survive together. We compiled stellar spectra from 31 old and

age open clusters, derived

and 17 species, and applied machine

algorithms to group the stars bescd on their chemical composition. This approach allows us to evaluate the viability and

eﬁcﬂzy of the chemical tagging

technique.
Results. We found that stars at different evolutionary stages have distinct chemical patterns that may be due to NLTE effects, atomic
diffusion, mixing, and biases. When separating stars into dwarfs and giants, we observed that a few open clusters show distinct
chemical signatures while the majority show a high degree of overlap. This limits the recovery of co-natal aggregates by applying the
chemical tagging technique. Nnmmm;mfwwmnlﬁmmmmm“dmbmw

Key words. stars: abund: - qi P ic - Galaxy: b

1. Introduction

Und: ding the f ion and evolution of galaxies and their
structure (e.g., disks) is an open issue in near-field cosmology.
One approach to tackle this problem is to study our own Galaxy
by unravelling the sequence of events that took place in the for-
mation of the Galactic disk (where most star formation occuls)
Unfortunately, most of the dynamical information is lost since
!hedxskwns formed mnd.lsnpmve process and it evolved dy-

the ition of the stars
can potentially help us to recover the hxsuxy of our Galaxy
(Freeman & Bland-Hawthorn 2002).

* Based on observations obtained at the Telescope Bernard Lyot
(USRS026) operated by the Observatoire Midi-Pyrénées, Université de
Toulouse (Paul Sabatier), Centre National de la Recherche Sciemifique
of France, and on public data obtained from the ESO Science Archive
Facility under requests number 81252 and 81618.

Stars are bom in aggregates from molecular clouds (Shu
et al. 1987; Meyer et al. 2000; Lada & Lada 2003). Hydrody-
mml -mullnom lndlute that the progenitor cloud undergoes

ion onto a single star (Jappsen
et al. 2005; ﬁlley & Pud'ltz 2004; Larson 1995). Hundreds to
thousands of stars can be formed from one single cloud. If we
assume that the p itor cloud was chemically well-mixed
(Feng & Klumholz mu) then we expect to observe homoge-
neous chemical composition in the stars formed from this cloud
(Bland-Hawthomn et al. 2010). With this information, we could
use the method of chemlcal tagging 1o track individual stars
back to their ion sites as prop by Freeman
& Bland-Hawthorn (2002).

The viability of this approach depends on two critical issues:
do stars born together have the same chemical signature? And,
are the chemical signatures different enough to distinguish stars
formed from different molecular clouds?
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abundances of FGK stars with www.blancocuaresma.com/s/
iSpec (Blanco-Cuaresma et al. 2014a)
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Determining stellar atmospheric parameters and chemical
abundances of FGK stars with iSpec*

S. Blanco-Cuaresma'?, C. Soubiran'2, U. Heiter*, and P. Jofré2¢

"Research Life Cycle" image from UC Irvine Library Digital Scholarship Services (https://www.lib.uci.edu/dss)
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[ascl:1409.006]) iSpec: Stellar atmospheric parameters and chemical abundances
Blanco-Cuaresma, S.; Soubiran, C.; Heiter, U.; Jofré, P.

iSpec is an integrated software framework written in Python for the treatment and analysis of stellar
spectra and abundances. Spectra treatment functions include cosmic rays removal, continuum
normalization, resolution degradation, and telluric lines identification. It can also perform radial
velocity determination and correction and resampling. iSpec can also determine atmospheric
parameters (i.e effective temperature, surface gravity, metallicity, micro/macroturbulence, rotation)
and individual chemical abundances by using either the synthetic spectra fitting technique or
equivalent widths method. The synthesis is performed with SPECTRUM (ascl:9910.002).

Code site: http:/Mmww.blancocuaresma.com/s/iSpec/
Appears in: Wit 14A% - 111

Bibcode: 2014ascl.soft090068

Preferred citation method:
http://adsabs.harvard.edu/abs/2014A%26A...569A.1118

lain these fields?

ascl 1409.006

Add this shield 10 your page
Discuss =

Views: 1212
Suggest a change or addition.



https://www.lib.uci.edu/dss

ALFRED P. SLOAN Enabling software citation and
FOUNDATION discovery workflows, 2016

AlA

August MuenCh  —— i m—

yS

Alberto Accomazzi
Edwin Henneken
Sergi Blanco-Cuaresma

Lars Holm Nielsen
Krzysztof Nowak
Alexander loannidis

)| zenodo

Thomas Robitallle




Enabling software citation and
discovery workflows, 2016

GitHub
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Enabling software citation and
discovery workflows, 2016

e New tech and workflows

e Create a webhook service to emit events

« Adaptable to other sources (e.g., data)




