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Universe:

‘ Globular 13.799 G
e Since lithium surface abundance is an age indicator for G and K stellar types, we  10Gyr lust W
have investigated how this parameter is affected by rotation in K dwarfs of M35 \_clusters

Lithium ages

B Sun:
open cluster. o
1 Gyr g
Praesepe ==
Hyades <
="]
Blanco 1 =
Blanco | . oy
100 Myr Pleiades ill?ades g
— ] — er
1311;?5 — 1C2602 K
1C2602,1C239] e %gigg% NGC2547 E
NGC2547, NGC1960 | == ’ =
s BPMG, NGC1960f§ 3
10 Myr  BEMG 2
1 YVAA @

OTHER MODK) DEPENDANT

ASTEROSEISMOLOGY Young stellar
RINEMATIOS GYROCHRONOLOGY 1 Myr L associations
| —

LITHIUM DB 2
2 https://cab.inta-csic.es/users/barrado/0_CHRONOS/index.htm|




STEPS

l

 CENTRO DE ASTROBIOLOGIA
csic @

|||||||||||||||||||
Técni

EXCELENCIA
g MARIA

1. Select initial sample: Barrado et al. (2001) + Anthony-Twarog et al. (2018).

DE MAEZTU
2. Classify spectroscopic sample stars into no members, possible members
and probable cluster members.

3. Obtain rotational periods.
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4. Analyse the relationship between lithium surface abundance and rotation
in M35 K stars.

5. Compare with other clusters of similar age.
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MEMBERSHIP PROBABILITY
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MEMBERSHIP PROBABILITY

Barrado 2001 + Anthony-Twarog 2018
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Bouy et al. (2015) membership probability
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55 probable members
Prob > 0.50 Bouy et al. (2015)
Prob > 0.58 Clusterix 2.0
0.63 < parallax < 1.63

26 no members
Prob < 0.50 Bouy et al. (2015) +

Prob < 0.58 Clusterix 2.0

70 possible members
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ROTATIONAL PERIODS

Anthony-Twarog 2018, 43045 star K2 light curve
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Anthony -Twarog 2018, 43045 star K2 Lomb-Scargle periodogram
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ROTATIONAL PERIODS
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Paper Timespan Field of Instrument Cadence
(days) View
Libralato 2016 ~ 35 ~ 59" x 38’ K2 Short: 1 min
Long: 29 min
Meibom 2009 Short: 16 ~ 40" x 40° WIYN 0.9m telescope Short: 1 hour
Long: 143 (Kitt Peak Observatory) Long: 1 day
Nardiello 2015 ~10 ~ 65 x39" | Asiago 67/92 cm Schmidt 3 min

Telescope (OAPD)

W35 rotational period catalogs
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ANALYSIS "

M35 | Barrado 2001 & Anthony-Twarog 2018

| Ba0l SBs & NMs i
< 10.0 4 No Memb.
; ] @ Possible Memb. 300
] @ Probable Memb.
£ 75 " *» °
: C g
© 5.0 T ”" ¢ 250
5
2 o %%
£ 25- ® . 200 ~
ol : L ¢ ® ¢ ocEt
0.0 1 —
| . L ' | 150 =
Psc-Eri | Arancibia-Silva 2020 0
] KO K5 V¥ Upper EW(LI)
% 10.0 ] B Binary candidates 100
— 1 A A EW(LI) Meas.
B . :
o T o A v 50
o ] A AN F 4" v ¢ F
© 5.0 4
c 1 A
S ] A A
8 5] A 0
o ] O - u
0.0 —- 1 I 1 . I 1
1.0 1.2 1.4 1.6 1.8

BP - RP 10



ANALYSIS " MARIA

= = CSIC @=u== , DE MAEZTU

||, CENTRO DE ASTROBIOLOGIA 9 EXCELENCIA

M35 spectroscopic samples j Ba01 SBs and NMs °
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[ 3 M Properties for finding line masks X
| Files Operations Parameters Spectra Help Minimum depth (¥ of the continuum} | 0_05|
Maximum depth (% of the continuum? 1,0
: Select elements {comma separated: Fe 1. Fe 2. Li 1
— [A] M35 _Li Dec%9 aveN 00 5089 RVatomiclines fits Re=zolut ion 0
dectra - —ER e

Velocity respect to telluric lines (kmds) 12,49
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[wCheck derivatives hefore fitting
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Line list
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Action: ™ Stats [ Create ! Modify © Femowe || Element: ¢ Continuum ® Lines © " Segments 0%

Gauszian base level {mean continuum} 1 1.0000
Gaugzian fit root mean =squeare (RMS) + 00,0088
Gauszian fit Equivalent HWidth (EW}» + 81,89
Atomic element tLil

Atomic line wavelengzth t B70,7914
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Lithium depletion is used as one of the best age indicators for G and K stars.

Rotation has a strong influence on the lithium depletion pattern and this effect must be tackled.

We have taken advantage of K2 light curves and published data to analyse this relationship in M35.

The lithium-rotation connection follows the same trend observed in slightly younger clusters and associations.

New spectroscopic data are needed to completely track the evolution of this connection along the MS.




