es for

areirat2
Rocha Pinto?

National Observatory
2Valongo Observatory

MW:-Gaia WG2 School — September 21, 2021

SCIENCE PHOTO LIBRARY



Activity and velocities - CYKOS objects - Lithium and observations - Results - Conclusions and perspectives

Activity and velocities

Temporal evolution
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Activity and velocities

~of 1 Temporal evolution
8 o i
SO Diffusion of stellar orbits
S 20f- .
(Wielen, 1977)

_30F -
HE :
:

10 1 High dispersions (anomalous velocities):

e 4 . e old stars
age (Gyr)

Almeida-Fernandes&Rocha-Pinto18 (adapted)
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CYKOS objects

Objects both active (~young) and “fast” (~old)?

Chromospherically Young Kinematically Old
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CYKOS objects

Formation hypothesis

Short-period binaries
coalescence (Poveda+96)

Science photo library

NASA/ESA

Mass and angular momentum
accretion (Jeffries+96)




Conclusions and perspectives

CYKOS objects

Lithiticnrand observations - Results

CYKOS objects

Space velocities diagrams
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Lithium and observations

Temporal evolution

Carlos+20
3.5
i ----- do Nascimento et al. (2009)
3 —-== Denissenkov (2010) . .
3.0 A - + Charbonnel & Talon (2005) Deplet|on by m|XtU re effectS
§ Xiong & Deng (2009)
25 bt ETSARPEE (Greenstein & Richardson, 1951;  Herbig
—_ @® Open clusters
6 i‘.“:\ § @ Y M67 mean 1 965)
E 2.0 \\.}‘\‘
=15 \\%
< .-\-\“\.-\_
1.0 0'*‘;';'.\---‘..__
b5 N S
No or a small amount of lithium:
0.0 T T . ;
0 z % 9 8 10 old stars



Actirbyareveloetttes - &4kBSebteets - Lithium and observations - Results - Conclusions and perspectives

Lithium and observations

Spectra observed at Pico dos Dias observatory
(1.6 m Perkin-Elmer telescope)
« R~13000
« S/R: 2100

| —

=

Archive spectra from ESO-HARPS (La Silla)

R~ 115000 degraded to R ~ 13000
« S/R:2100
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Lithium and observations

Abundances via linear regression: A(Li) < Tu, Wy,
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Lithium and observations

Abundances via linear regression: A(Li) < Tu, Wy,
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Results
oo siertions Lithium in CYKOS
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After removing binaries, 14 coalesced candidate objects:

o HIP

o HIP

o HIP

o HIP

o HIP

o HIP

o HIP
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30158
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54599
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Results
Lithium in CYKOS

[: our data
[I; data from AG+18

*.suspects
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Results

White dwarf companions?
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Conclusions and perspectives
> 84 FGK CYKOS objects

> Regression for lithium abundances

o 14 candidates for coalesced
’ L [ Coalescence seems a
reasonable scenario!
o 2 binary systems K dwarf + white dwarf

l L [ Preliminar: accretion
also seems reasonable

llustracdo: NASA/ESA

Science photo library
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Conclusions and perspectives

> Chemical analysis of CYKOS formed through accretion

o s process elements: Sr,Y, Zr, Ba...

> Lithium abundances

o other machine learning techniques
o additional constraints: mass, metallicity

o better quality observational data

> (@Gaia DR3

o up-to-date astrometric data for nearly 2 billion objects



