Astronomy& Astrophysicsmanuscript no. Smiljanic_etal_tr20_arxiv ©OESO 2016
May 9, 2016

The Gaia-ESO Survey: Inhibited extra mixing in two giants of the
open cluster Trumpler 20?*

R. Smiljanid, E. Franciosir, S. Randick, L. Magrini?, A. Bragagli&, L. Pasquirf, A. VallenarP, G. Tautvaisie&®,
K. Biazzd, A. Frascd, P. Donatt 8, E. Delgado Menj A. R. CaseyP, D. Geislet!, S. Villanova?, B. Tand?, S. G.
Sousd, G. Gilmoré?, T. Bensby?, P. Francoi5* 14, S. E. Koposot?, A. C. Lanzafam®, E. Panciné 16, A.
Recio-Blancé’, M. T. Costadé®, A. Hourihané®, C. Lardd®, P. de Laverny/, J. Lewis?, L. Monacd®, L
Morbidelli?, G. G. Sacct, C. C. Worley®, S. Zaggid, and S. Martefi*

(Affiliations can be found after the references)

Received one day; accepted some time later

ABSTRACT

Aims. We report the discovery of two Li-rich giants, with A(L# 1.50, in an analysis of a sample of 40 giants of the open cluste
Trumpler 20 (with turn@ mass~ 1.8 My). The cluster was observed in the context of the Gaia-ES@eSur

Methods. The atmospheric parameters and Li abundances were desiegl high-resolution UVES spectra. The Li abundances
were corrected for nonlocal thermodynamical equilibriurar(-LTE) dfects.

Results. Only upper limits of the Li abundance could be determinedtifier majority of the sample. Two giants with detected Li
turned out to be Li rich: star MG 340 has A(ké)--te = 1.54+ 0.21 dex and star MG 591 has A(kd)..re = 1.60+ 0.21 dex. Star
MG 340 is on average 0.30 dex more rich in Li than stars of similar temperatureiJevor star MG 591 this dference is on average

~ 0.80 dex. Carbon and nitrogen abundances indicate thaagdlis the sample have completed the first dredge-up.

Conclusions. The Li abundances in this unique sample of 40 giants in ona ofster clearly show that extra mixing is the norm in
this mass range. Giants with Li abundances in agreementtidtpredictions of standard models are the exception. Taexthe
two Li-rich giants, we suggest that all events of extra mixirave been inhibited. This includes rotation-induced ngduring the
main sequence and the extra mixing at the red giant brancimésity bump. Such inhibition has been suggested in theatitiee to
occur because of fossil magnetic fields in red giants thatleseendants of main-sequence Ap-type stars.
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S 1. Introduction 2014). Nevertheless, some Li-rich giants have been found

. hroughout the RGB (see, e.g., Alcala et al. 2011; Monacdlet a

< Although not well understood, the phenomenon of Li-rich 9;01 LgMarteII & Shetr(one 20 13)

O %ﬁfﬂfiﬁr\zfozombeengsb'gugﬁucsluas’?;gey Ir(])?)\ﬁlaa??:?unstoe ?:gp{;?] n di Tthhlum rich giants have other noteworthy charactersstic
P g that add complexity to the puzzle. Some present a far-

L0
o aggggéa(lsz(;o;flgld:ﬁ?g F}ggq(jlil?ﬁ;gg ug§n§2|g;|_sto amm{ggv infrared excess, suggesting a connection with enhanced mas
9 oss (de la Reza etal. 1996). This mass-loss event can also ex

O .
Kumar etal. 2011; Ruchti étal. 2011 Kirby et al. 2012, 201 lain the observation of complex organic and inorganic com-

H
LrQrazi et al 2015, and references thereln) ounds detected in the infrared spectra of some Li-richtgian
2 Lithium-rich giants are usually defined as those that, aftgy 12 Rasa et 4l 2015). In a few cases, the presence of circum
>< 'Ejhegrst dreﬂge-bup,dhave A(If“a 1|'50 dex. This limit |s(tjhe POSt- gtelar material has been confirmed by polarimetry (Peret/ed.
s dredge-up Li abundance of a low-mass star according to St?’OOb) Nevertheless, not all Li-rich giants have an infiee-
(¢ dard evolutionary models, i.e., those models that includg o cess (see, e.4., Jasniewicz et al. 1999; Bharat Kumal 6126; 2
convection as a mixing mechanlsm The first Li-rich giant Was.p il et all 2015)

a fortuitous discovery by Wallerstein & Sneden (1982). $ubs .
quent searches have shown that these stars comprise aboyt 1 Fekel & Balachandran (1993) proposed a connection be-

2% of red giants| (Brown et 4. 1989; Pilachowski et.al. 200 ween Li enrichment, fast rotation, and chromosphericvacti
Charbonnel & Balachandran (2000) suggested that these Lithium-rich giants seem to be more common among

: o : t rotating stars~« 50%; see, e.gl, Drake et al. 2002). A
jects appear at the luminosity bump of the red giant bran rong magnetic field was detected in one Li-rich giant by

(RGB) or at the early-asymptotic giant branch (AGB) for low>
and intermediatg—mass stars, respectively. Other reeeu_t_ts ;sttl)\ig e$|glnt(52(()acx|9gt (Zugtheg{:gg\r/ngli? Ozfolz;zr Idllnfsallscfvﬁg?at a
preferably classify these objects as core helium-burniing $014{ Strassmeier etlal. 2015). '

ants((Kumar et al. 2011; Monaco etlal. 2014; Silva Aguirre.et & i
In addition, a few Li-rich giants hosting planets have been

* Based on observations collected at the European Orgamsiti found (e.g.,. Adamoéw et al. 2012, 2014). As proposed by
Astronomical Research in the Southern Hemisphere under 80 Siess & Livio (1999), surface Li enrichment could be caused

gramme 188.B-3002 (The Gaia-ESO Public SpectroscopiceSurv by planet engulfment, which also causes spin-up, magnetic

9
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filled circles, other giants with Li detections as open @sglgiants with
Li upper limits as gray triangles, and the remaining starthéfield as
Fig. 1. Comparison of the spectra around the Li 6708 A line betwedl®ts: The solid line is an isochrone from Bressan et al. (p@ith age

the Li-rich giants and giants with similar atmospheric paeters. = 1.66 Gyr and [FgH] = +0.17, which is the best fit to the photometric
data as determined by Donati et al. (2014).

field generation, and shell ejection. However, planet dimpre _ .

would create #Be enhancement that has never been deteciddR4)- The spectra were analyzed using the Gaia-ESO mul-
in Li-enriched objects] (de Medeiros ei al. 1997; Castilhalet tP!e pipelines strategy (Smiljanic etial. 2014) with an afedl
1999;[Melo et al 2005; Pasquini el &I, 2014) with the excepléthodology (Casey etal. 2016b, in preparation).

tion of one F-type dwarf in the open cluster NGC 6633 Membership was assigned using the radial velocities (RVs)

(Ashwell et al[ 2005). Alternatively, planet engulfmentitbac- &S inLDonati et al. (2014). Likely members (40 giants in fotal
tivate internal Li production and induce its mixing to thefsge are those with RV within three standard deviations of thetelu

(Denissenkov & Weiss 2000). averageRV + o = —40.2+ 1.3 kms'). One star is a s_u?@iﬂn
Indeed, the properties of many Li-rich giants disco\@nd one a probable nonmember (or binary) with deviar. RV
ered within the Gaia-ESO Surveyl (Gilmore etal. 2012; The Li abundances were determined from the 6708 A line.

Randich & GilmorE 2013) seem to be consistent with those & Fig.[l, we compare the Li 6708 A lines of the two Li-rich
giants that engulfed close-in giant planets before evgluimthe giants to those of stars with similar atmospheric pararseter
RGB (Casey et dl. 2016). However, a small fraction of casks stlustrate the Li enhancement. Corrections for nonlocattmo-
require alternative explanations. Here, we report theatisy dynamical equilibrium (non-LTE)féects were applied using the
of two Li-rich giants that could be examples of such an atierngrid ofLind et al. (2009). For the giants, the correctionsga
tive formation channel in the open cluster Trumpler 20, whg from 0.14 dex to 0.32 dex, depending on the atmospheric param
a system of- 1.66 Gyr in age and [FEl] = +0.17 (Donati et &l. eters.
2014). The color magnitude diagram (CMD) of Trumpler 20 is
This paper is organized as follows. In S&dt. 2 we briefly dshown in Fig[2. The photometry is originally from Carraraét
scribe the data used here, the analysis, and the propefrties o (2010) corrected for dierential reddening by Donati et/al.
sample. In Seck]3 we discuss how extra mixing is needed to €2014). The uncertainties in the magnitudes-e0e)2-0.05 mag.
plain the surface Li abundances of the majority of the sampke noticeable feature in this CMD is the extended clump region
In Sect[% we discuss the two Li-rich giants and the posgpbiliof the cluster. Trumpler 20 is well known for its peculiar ex-
that they have avoided extra-mixing mechanisms. FinatgtS tended clump region (see Carraro €t al. 2010; Platais eDaR;2
summarizes our findings and suggests new observations anati et all 2014). This feature is probably caused by tes-pr
could support our interpretation of the Li enrichment instae ence of two distinct clumps; the fainter clump comprisesssta
two giants. massive enough to start core He-burning in nondegenenati-co
tions and the brighter clump comprises stars with slighaiydr
mass that have been through the He-core flash (see, e.gdiGira
2. Data, analysis, and sample properties 1999 Girardi et al. 2000).
. ] ) . Figurd3 shows the sample in tiig;-log g plane. The group
The high-resolution (R 47 000) UVES (Ultraviolet and Visual of giants with lower logg are either at the luminosity bump of
Echelle Spectrograpn, Dekker etial. 2000) spectra of 42t8rgthe RGB or at the early-AGB, as both stages are within the erro

in Trumpler 20 were obtained in the context of the Gaia-ESgxrs of the parameters in FIg. 3 and are hard to separate in the
Survey. Data reduction is described in Sacco et al. (20143iB

information on the observed giants is available online iDl#d. 1 Trympler 20 MG 430. The numbering system we adopt is that de-
The atmospheric parameters and abundances (see onlingihad in[McSwain & Gies (2005).
ble [2) are part of the fourth Gaia-ESO internal data releaSeTrumpler 20 MG 894 with R\= —35.3 km s?.
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Fig. 3.  Trumpler 20 giants in th&-logg plane. The two Li-rich Fig. 4. C/N ratio as a function of &. Solid lines are the predictions
giants are shown as filled circles, other giants with Li diéé@s as open of standard models and dashed lines of models with rotatidneed
circles, and giants with Li upper limits as gray trianglese®olid line mixing and thermohaline mixing (Lagarde etlal. 2012). Limeblue
is an isochrone from Bressan et al. (2012) of 1.66 Gyr in agdle@H] and red are for solar metallicity stars of 1.5 kind 2.0 M, respectively.
= +0.17, which is the best fit to the photometric datal(by Donizgile The two Li-rich giants are shown as full circles.
2014). A typical error bar£ 120 K and+ 0.23 dex forT; and logg,
respectively) is shown in the top left.
cent RGB stars. The observations should not be compared to
this region of the models, but rather to the A(Li) level of €or
CMD of Fig.[2. We can be more confident about the evolutionape burning giants (the dotted lines). The clump giants have L
state of the group of giants with higher lagbecause of their upper limits on average of about 0.3 dex below the two top dot-
chemical abundances. ted lines (standard models). For lower temperatures, ttense
The evolutionary stage of the stars is an important sourcegybup of stars has also Li upper limits well below the predict
information to interpret their Li abundances, as a high Limb of the standard models.
dance could just be indicating that the giant is actuallyhat t  The clear exceptions to that are the two Li-rich giants,
bottom of the RGB (e.g.. Bocek Topcu etlal. 2015). Neverth&umpler 20 MG 340 and 591. This agrees with the find-
less, the C and N abundances of the giants demonstratedlyat thgs of [Brown et al. [(1989) that giants with A(L§ 1.50 in
have all completed the standard first dredge-up. As shownggreement with standard models are a minority. Here, we are
Fig. [4, according to the models lof Lagarde etlal. (2012),tgiamble to confirm this result in a large sample of giants of the
of 1.5 and 2.0 M after the dredge-up have/lC ~ 1, as do all same age, same initial chemical composition, and very aimil
the giants in our sample. Giants at the bottom of the RGB withasses. The enhanced Li depletitilution seen in the majority
Ter ~ 5000 K would be in the stage before the end of the firgf the giants of Trumpler 20 is well documented in the litarat
dredge-up and thus would instead hay®lG 3. We can thus (e.g./Lébre et al. 1999; Pasquini et al. 2001, 2004), atthdle
safely conclude that i) all the giants witfiy; ~ 5000 K are in  mechanism behind this extra mixing is still under debate.
the red clump and not on the RGB and ii) that all the brightest We note another possible outlier, star MG 505, with
and coolest giants have completed the Li dilution expecteel dA(Li) pon7e = 1.25+ 0.21. However, because within the er-
ing the first dredge-up. The C and N abundances of the Trumplers its abundance agrees with the highest upper limit &iits
20 giants were discussed In (Tautvai&iest all 2015). perature, we do not consider it among those that agree wéth th
standard models.

3. Extra mixing in the majority of the giants

Lithium abundances have been extensively used as a traceérl'ofnhlbltecj extra mixing in two giants

mixing processes, as Li is rapidly destroyed indpreactions Star MG 340 has A(Lion-LTe = 1.54+ 0.21 and T = 4851 K,

at temperatures above 2:8.0° K (Greenstein & Richardson while in eight other stars with g = 4850+ 50 K there is one

1951). Thus, Li only survives in the outermost layers of & staletection at A(Li)on-.7e = 1.25 and seven upper limits below

As stars evolve to the RGB, the convective envelope deepehs A(Li) non-L.Te ~ 1.05. Star MG 591 has A(Liyn-L1e = 1.60+

Li from the surface is diluted. 0.21 and Er = 4412 K, while seven other stars withgT< 4600
Figure® shows the Li abundances as a function of ffece K have upper limits below A(Lion-L1e ~ 0.76.

tive temperatures k), for all cluster members, in comparison  These two Li-rich giants do not show any additional chemi-

with the models of Lagarde etlal. (2012). The bulk of the stacal peculiarity when compared to the other cluster giantsthB

fall in between the standard and extra-mixing models (said stars seem to be single, but we do not have multiple epoch spec

dashed lines, respectively). However, care is neededendrét- tra to exclude long period companions. All sample giantsrsee

ing the plot because of the evolutionary state of the stars.  to be slow rotatorsv sin i < 4.0 km s. Therefore, the Li
The solid and dashed lines in Fig. 5 are predictions for firehhancement is probably not connected to rotation in theesen

ascent RGB stars and not for clump giants. As we showed abaseen by Lebre et al. (2006) and Carlberg et al. (2012). These a

our giants withTes ~ 5000 K are clump giants and not first asthors found that in a given sample of giants, those with higlhe
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Li-rich giants discovered here have been freshly createmhglu
or close to their current evolutionary stages. Thus, to arpl
our Li-rich giants with internal Li production would regeira
combination of the two distinct scenarios above. One Liric
giant would be created by mixing induced by the He flash, the
other would be created by extra mixing at the bump. It also
seems an odd coincidence that we would happen to observe both
Li-rich giants at the moment in which their Li abundances are
very close to the value expected by standard models.

While internal Li production could indeed be required to ex-
plain abundances above the meteoritic value (ALB.0), this
3 RSt is perhaps not necessary to explain stars MG 340 and 591. We

A(Li)NLTE

0.5
i

------ instead suggest that their higher Li abundance is the re$ult
B '—I—‘ the inhibition of extra-mixing processes. Without extraimg,
; their surface Li abundance is at the level predicted by stahd
000 5500 5000 4500 model_s. In addition, this singl_e s_cenario wo_uld be able mar

Tert (K) both giants regard_less_, of theirfidirent gvolutlonary states.

If this suggestion is correct, two instances of extra mixing

Fig. 5.  Lithium abundance as a function ofgT The two Li-rich must ha\(e beemcted. The flrs_t IS the ext.ra L.' dilution beyond
gignts are shown as filled circles, other gian%g with Li détes as the predicted first _dredge-up dilution, which is observedn_i!s
open circles, and giants with Li upper limits as gray triasgl Solid Star leaves the main sequence toward the RGB. Observaional
lines are the predictions of standard models and dashesidimaodels it is well known that an extra mixing causes the Li dilution to
with rotation-induced mixing and thermohaline mixing (laade et al. Start earlier than predicted by standard models (e.g..6.ebal.
2012). Lines in blue and red are for solar metallicity stdrs.6 M, and  11999;| Pasquini et al. 2001, 2004). This is because rotation-
2.0 M, respectively. The dotted lines are included as an eye doideinduced mixing creates a Li-free region inside real staeg th
the Li abundance level of clump giants in the models (but we here g larger than predicted by these models (Palacios et al2)200
that the clump phase does not span theréinge of the dotted lines in | the two Li-rich giants, rotation-induced mixing must leav
the plot). been weak and the Li dilution proceeded as expected by stan-
dard models.

The second extra-mixing event to be avoided is the event tak-
ing place at the luminosity bump of the RGB (see Lagardelet al.
. , . 2012, and references therein). The luminosity bump (see,
unfavorable line of sight. Slow rotation alsc_) argues agamst e.g., Christensen-Dalsgaard 2015) happens at the RGB ef low
does not fully exclude, planet accretion with transfer of@n <5 stars when the hydrogen-burning shell reaches the com-
lar momentum as the source of the Li enhancement (see %ﬁ%ition discontinuity left behind by the first dredge-upheT
Carlbgrg etal. 2016; Delgado Mena et al;2016)' Thus, gaater urrent best candidate for the mechanism behind this extra
pollution as advocated by Casey et al. (2016) to explainrothgi iy seems to be thermohaline mixirig (Charbonnel & Zahn
IT|-r|ch giants discovered within the Gaia-ESO Survey seems 2007h), although there are discussions about the physiop! p
likely in our cz?\se. ] _erties and #liciency of this mechanism (e.q., Maeder et al. 2013;

~Internal Li production was also suggested to explain Ligaraud & Brummell 2015; Lattanzio et al. 2015, and refersnce
rich giants. Fresh Li production might occur in the stekherein).

lar_interior through the’Be mechanisml (Cameron & Fowler  star MG 340 in the extended clump of the cluster is likely to
1971). However, it is still unknown which transport mechne g |ow-mass star. As discussed by Gitardi (1999), in such an
anism would bring ‘Be, which decays to’Li, t0_the extended clump, the less massive stars are actually theterig
surface [(Sackmann & Boothrayd 1999; Palacios st al. 2004jars. Both the CMD in Fig]2 and tieg-log g diagram in Fig.
Charbonnel & Balachandran (2000) argued that Li-rich Giamj seem to indicate that MG 340 belongs to the group of brighter
were preferentially found at the bump and the early-AGB, alilants. Thus, in our scenario, for it to keep an unalterediti s
connected the Li enrichment with an extra-mixing process thace apundance, thermohaline mixing must have been iekibit
activates at these evolutionary stages. For low-mass &tar$yn the other hand, star MG 591 is either on the bump or on the
the bump, the extra mixing would be connected to the Hyry AGB. If on the early-AGB, then it is an intermediatexss
burning shell that is moving outward and removes the molegey that does not go through both the He-flash and the bump
ular weight discontinuity left by the receding convecti@ger. phase. However, it would still need to inhibit thermohalinis-

In intermediate-mass stars, the extra mixing would takee#. jng at the early-AGB (see Lagarde etlal. 2012, and references
the early-AGB when the convective envelope deepens again.herein). If on the bump, it either avoided thermohalineingx

The two Li-rich clump giants found by Silva Aguirre et al.or did not activate it yet. All other giants with simildi; and
(2014), with A(Li) = 2.71, and Monaco et al. (2014), with A(Li)Jogg have lower Li abundances. This could indicate that star
= 3.75, showed that the above scenario is at least incompl@gs 591 is also after the moment where thermohaline mixing
For clump giants, the Li enrichment could be connected to thecomes ficient. As pointed out by the referee, however, at
He flash, following an episode of H injection in deeper high+e this phase stars ascend and reascend the RGB, crossingthe sa
perature regions (Mocak et/al. 2011). Ter and logg region three times. Therefore, it is plausible that at

Because of the large surface convective layers of giargs, thast one star among the group at the bump has not yet activate
observed Li surface enrichment is likely to be short livedLiA thermohaline mixing. If this is the case, star MG 591 woultl no
rich low-mass giant that appears at the bump should not rembé an Li-rich giant, but a normal giant in a stage before extra
Li rich during its evolution to the clump. More likely, the tw mixing was activated.

-0.5
(o2

abundance tend to be those giants that are rotating fasisr, h
ever, our giants might seem to be slow rotators because of
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Extra-mixing inhibition is not a new idea. Based on carbon Finally, if such a scenario of extra-mixing inhibition isreo
isotopic ratios,?C/*3C, [Charbonnel & Do Nascimento (1998)rect, it would likely apply to many, if not all, Li-rich giaatwith
estimated that about 4% of low-mass giants do not experiemggi) ~ 1.50 (or slightly higher) and masses betweeh.5 and
extra mixing on the RGB._Charbonnel & Zahn (2007a) su@-6 M,. They would not have experienced fresh Li production,
gested that extra mixing is avoided by giants that are descent would instead have preserved part of their original LLirab
dant from Ap-type main-sequence stars. In these starsil fos&nce.

magnetic fI_eIdS would be able to inhibit thermOhaI.me leInQ\cknomAedgements We thank the anonymous referee for/her suggestions
Modern estimates of the percentage of Ap stars with respechid very fast report. R.S. acknowledges support by the NaitBcience Center
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Table 1. Observational data for the member stars of Trumpler 20.

Star ID Gaia-ESO ID R.A. DEC \Y (B-V) RV SN
deg (J2000) deg (J2000) mag mag krhs
63 12385807-6030286  189.7420 -60.5079 13.60 159 -40.81 109
129 12400109-6031395 190.0046 -60.5276 14.72 1.42 -40.04 58
203 12393740-6032568  189.9059 -60.5491 14.89 1.35 -40.18 43
227 12394385-6033165 189.9328 -60.5546 14.61 1.34 -40.50 50
246 12394897-6033282  189.9541 -60.5578 14.55 1.34 -39.07 44
287 12394688-6033540 189.9454 -60.5650 14.80 1.35 -40.48 53
292 12390409-6034001  189.7671 -60.5667 13.41 155 -40.08 98
340 12391577-6034406  189.8157 -60.5779 14.74 1.35 -40.21 49
346 12394418-6034410 189.9341 -60.5781 14.71 1.37 -40.50 50
399 12395973-6035072  189.9990 -60.5853 14.55 140 -41.74 78
429 12400116-6035218 190.0048 -60.5894 14.54 1.37 -39.27 59
430 12395566-6035233  189.9820 -60.5898 15.25 1.00 -41.79 35
468 12400754-6035445 190.0315 -60.5957 13.47 1.61 -39.86 83
505 12392698-6036053 189.8625 -60.6015 14.59 142 -40.31 66
542 12391200-6036322  189.8000 -60.6089 14.69 1.33 -40.58 60
582 12391113-6036528 189.7964 -60.6146  14.92 1.36 -40.76 49
591 12400449-6036566  190.0188 -60.6157 13.62 1.64 -40.73 88
638 12395554-6037268  189.9815 -60.6241 14.64 1.39 -40.07 83
679 12402227-6037419  190.0929 -60.6283 14.74 142 -41.13 47
724 12390709-6038056  189.7796 -60.6349 14.92 1.31 -38.38 46
768 12394514-6038258 189.9382 -60.6405 14.80 1.38 -40.68 56
770 12392584-6038279  189.8577 -60.6411  14.93 1.34 -42.97 36
781 12394475-6038339  189.9365 -60.6427 14.62 1.40 -37.89 52
787 12395424-6038370 189.9761 -60.6436 14.61 1.39 -42.48 65
791 12394596-6038389  189.9415 -60.6441 14.54 1.38 -38.96 65
794 12391002-6038402 189.7918 -60.6445 13.57 1.57 -40.60 87
795 12394742-6038411  189.9476 -60.6447 14.72 1.36 -39.30 46
827 12395654-6039012 189.9856 -60.6503 14.78 1.38 -38.23 57
835 12393781-6039051 189.9076 -60.6514  14.49 1.35 -39.71 45
858 12394307-6039193  189.9295 -60.6554 14.63 142 -40.82 54
885 12395711-6039335 189.9880 -60.6593 14.64 1.37 -41.01 62
894 12393131-6039423  189.8805 -60.6617 14.77 1.34 -35.29 56
911 12400259-6039545  190.0108 -60.6651 13.74 1.61 -40.41 106
923 12394121-6040040 189.9217 -60.6678 14.84 1.37 -41.01 56
950 12392636-6040217  189.8599 -60.6727 14.74 1.35 -40.67 42
1008  12394715-6040584  189.9465 -60.6829 13.85 157 -39.41 78
1010 12394049-6041006  189.9188 -60.6835 14.56 1.37 -41.99 48
1044  12400278-6041192 190.0116 -60.6887 14.95 1.38 -38.75 40
1082  12390478-6041475 189.7699 -60.6965 14.59 1.32 -40.15 52
2690 12383657-6045300 189.6525 -60.7583 14.57 144 -41.62 27
2730 12383597-6045242  189.6498 -60.7568 14.94 1.38 -40.08 53
3470 12402478-6043103 190.1033 -60.7195 13.92 1.60 -39.84 57

Notes. The star ID is taken from McSwain & Gies (2005). T¥ienagnitude andg — V) color have been corrected fronfiirential reddening by
Donati et al.|(2014). The radial velocities and signal-tise values were determined from the bluer part of the UVEStspm as described in
Sacco et al! (2014).
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Table 2. Atmospheric parameters and lithium abundances for the raestars of Trumpler 20.

StarID T o logg o [FeH] o £ o A(LI) LTe o Flag A(L)nonLTE
(K) (K) (dex) (dex) (dex) (dex) km3 kms?! (dex) (dex)
63 4551 133 2.18 0.29 0.09 0.11 1.45 0.06 0.50 0.38 lim. 0.75
129 4888 116 2.85 0.23 0.13 0.10 1.39 0.04 0.85 0.05 lim. 1.02
203 5031 120 3.00 0.22 0.14 0.10 1.40 0.10 1.07 0.14  lim. 1.22
227 5004 113 2.87 0.23 0.09 0.10 1.59 0.06 1.04 0.18 lim. 1.20
246 4947 114 281 0.22 0.10 0.09 1.50 0.09 1.03 0.18 lim. 1.21
287 4961 116 290 0.23 0.14 0.09 1.38 0.06 0.87 0.12 lim. 1.03
292 4406 114 2.05 0.24 0.00 0.10 1.55 0.09 0.28 0.34 lim. 0.60
340 4851 118 2.88 0.23 0.02 0.10 1.36 0.06 1.37 0.21 det. 1.54
346 4963 118 2.81 0.23 0.15 0.10 1.47 0.13 0.92 0.14  lim. 1.08
399 4876 113 2.76 0.22 0.10 0.10 141 0.06 0.77 0.22 lim. 0.95
429 4887 122 2.77 0.22 0.10 0.10 1.38 0.05 0.70 0.10 lim. 0.87
430 5992 125 3.79 0.25 0.20 0.10 1.64 0.21 2.83 0.21 det. 2.81
468 4435 115 2.10 0.23 0.06 0.10 1.52 0.05 0.34 0.31 lim. 0.65
505 4834 120 2.76 0.25 0.11 0.10 1.39 0.10 1.07 0.21 det. 1.25
542 4939 112 283 0.23 0.15 0.10 1.33 0.05 0.93 0.20 lim. 1.09
582 4967 115 293 0.23 0.18 0.10 1.39 0.11 0.97 0.15 lim. 1.13
591 4412 132 2.14 0.25 0.00 0.10 1.59 0.23 1.32 0.21 det. 1.60
638 4900 112 2.79 0.22 0.13 0.10 1.38 0.05 0.74 0.20 lim. 0.91
679 4936 121 2.77 0.23 0.12 0.10 1.50 0.10 0.92 0.15 lim. 1.08
724 5026 120 3.14 0.23 0.10 0.10 1.27 0.04 1.01 0.13 lim. 1.15
768 4928 119 285 0.23 0.12 0.10 1.36 0.05 0.85 0.15 lim. 1.01
770 5035 119 3.14 0.25 0.12 0.10 1.28 0.07 1.15 0.14  lim. 1.29
781 4882 118 2.77 0.23 0.12 0.10 1.48 0.09 0.88 0.18 lim. 1.05
787 4913 109 2.80 0.23 0.14 0.10 1.42 0.04 0.90 0.22 lim. 1.07
791 4889 122 275 0.24 0.10 0.11 1.42 0.06 0.70 0.13 lim. 0.87
794 4471 118 2.14 0.23 0.01 0.10 1.56 0.17 0.43 0.05 lim. 0.74
795 4924 117 2.77 0.23 0.08 0.10 1.50 0.07 0.96 0.17 lim. 1.13
827 4932 122 2.83 0.25 0.16 0.10 1.39 0.05 0.89 0.17 lim. 1.05
835 4935 128 2.79 0.22 0.12 0.11 1.44 0.14 0.87 0.11 lim. 1.03
858 4880 117 2.76 0.23 0.12 0.09 1.34 0.05 0.69 0.11 lim. 0.87
885 4964 116 2.83 0.23 0.14 0.09 1.44 0.06 0.93 0.05 lim. 1.09
894 4988 114 3.04 0.22 0.13 0.10 1.37 0.03 0.95 0.16 lim. 1.10
911 4521 115 2.20 0.22 0.03 0.09 1.47 0.15 0.50 0.39 lim. 0.76
923 4989 117 294 0.25 0.13 0.09 1.41 0.03 0.96 0.17 lim. 1.11
950 4953 121 2.87 0.23 0.08 0.10 1.47 0.23 1.06 0.22 det. 1.22
1008 4586 123 229 0.24 0.05 0.10 1.49 0.08 0.43 0.05 lim. 0.67
1010 4926 120 2.82 0.24 0.10 0.11 1.40 0.10 0.94 0.16 lim. 1.11
1044 4951 117 294 0.22 0.12 0.09 1.34 0.10 0.97 0.05 lim. 1.13
1082 5003 116 2.95 0.22 0.18 0.09 1.47 0.07 1.00 0.16 lim. 1.15
2690 4689 128 2,52 0.25 -0.01 0.12 1.37 0.06 0.68 0.05 lim. 0.90
2730 5003 117 2.97 0.24 0.14 0.09 151 0.08 0.99 0.17 lim. 1.15
3470 4590 123 2.28 0.22 0.03 0.11 1.48 0.10 0.51 0.18 lim. 0.75

Notes. The star ID is taken frorn_ McSwain & Gies (2005). For the métayl, we adopt A(Fe) = 7.45 as solar reference (Grevesse et al. 2007).
The flag indicates if the Li abundance is a detection or an ujpé.
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