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Nearby FGK stars         



Nearby FGK stars High-res echellespectra

High resolution échellespectra

R= 85000 ï22000 (0.08-0.3 Å) ïDifferent échelle spectrographs

Observations:

WHT-UES,

2.2m-FOCES, 

NOT-SOFIN, 

INT-MUSICOS, 

TNG-SARG, 

HET-HRS, 

NOT-FIES, 

2.2m ESO- FEROS

Mercator-HERMES       

From archives:

3.5m ESO-HARPS,

VLT ESO-UVES,

OHP - ELODIE, 

MacDonald - 2dcoudé(S4N)

2.2m ESO- FEROS (S4N)



Nearby FGK stars       Libraries  - Montes et al.

Libraries of high resolution spectra of cool stars

1997- 1999 - 329 FGKM stars

1) Montes et al. 1997, A&ASS, 123, 473; 

Intermediate-resolution (0.2-3 Å) CaII H&K, Hɓ, NaI D1, D2 & HeI D 3,HŬ  170 spectra,  116 stars (V, IV, III)

2) Montes & Martín 1998, A&ASS, 128, 485; 

High-resolution (0.09-0.19 Å) echelle(4800ï10600Å) 105 spectra, 83 stars (V)

3) Montes, Ramsey & Welty 1999, ApJS, 123, 283; 

intermediate resolution (0.5 Å) echelle(3900ï9000Å) 345 spectra, 130 stars (V, IV, III, II, I)

http://www.ucm.es/info/Astrof/invest/actividad/spectra.html



Nearby FGK stars               Survey MGs

Survey late-type stars in Moving Groups (MGs)

1999- 2002 - 144 FGKM stars

- Montes et al. 2001,A&A, 379, 976; 

- López-Santiago et al. 2005, PhD Thesis UCM;

2006, ApJ, 643, 1160;  2009, A&A, 499, 129;  2010, A&A, 514, A97 

http://www.ucm.es/info/Astrof/invest/actividad/skg/skg_SS.html



Nearby FGK stars            Survey nearby stars

Survey of FGK stars in the solar neighbourhood 
(d < 25 pc), including the DUNES sample 

2005- 2009 ï450 FGKM stars

- Martínez-Arnáiz et al. 2010, A&A, 520, A79;  2011, MNRAS, in press, 2011, PhD Thesis UCM; 

- Maldonado et al. 2010, A&A, 521, A12

FGK stars in the solar neighbourhood(d < 25 pc)

which include the DUNES sample, an approved

HerschelOTKP with the aim of detectingcool faint

dustydisks(Eiroaetal. 2010).



Nearby FGK stars             Chemical Tagging 

Survey for Chemical Tagging of FGK stars in MGs
Hyades and Ursa Major MGs

2010- 2011 ï61 F6-K4 stars

- Tabernero, Montes, González Hernández 2010, CS16;

- Tabernero, Montes, González Hernández 2011, A&A, submitted



Spectroscopic Analysis

ÅKinematics (U, V, W).

ÅRadial velocity (Vr)

ÅAge (LiI 6707.8Å).

ÅChromospheric activity

ÅCaII H&K  to CaII IRT 

ÅRotation (vseni).

ÅActivity ïrotación relation

ÅAbsolute and differential abudances.

ÅChemical tagging

ÅStellar parameters.

ÅT
eff

, log g, ɝand [Fe/H]



Stellar parameters          Teff, log g, ɝ and [Fe/H]

Stellaratmosphericparameters(T
eff

, log g,ɝand[Fe/H])

StePar(TaberneroMontes,GonzálezHernández2011):

- 2002versionof theMOOGcode(Sneden1973).

- agrid of KuruczATLAS9 plane-parallelmodelatmospheres(Kurucz1993).

- TheEW determinationof theFelineswith theAREScode(Sousaetal. 2007).

- 263FeI and36FeII lines(Sousaetal. 2008).

Thecodeiteratesuntil obtain:

- excitation equilibrium :

theslopesofɢvs log(̒ (FeI) )

andlog(EW/ɚ) vs log(̒ (FeI) ) wherezero

- ionization equilibrium :

log(̒ (FeI) ) = log(̒ (Fe II) ).

- 2-ůrejectionof FeI andFeII linesaftera first determinationof theparameters

- Limitations : spectraltypesF6 to K4, slowrotators,noveiling.



StePar(TaberneroMontes,GonzálezHernández2011):

Stellar parameters          Teff, log g, ɝ and [Fe/H]



Fe, Na, Mg, Al , Si, Ca, Sc, Ti , V, Cr , Mn , Co, andNi

- EW methodin a line-by-line basiswith AREScode(Sousaet al. 2007).

- Line listsandatomicparametersfrom (Neveset al. 2009; GonzálezHernándezet al. 2010).

- Abundanceanalysiswith MOOG (Sneden1973) using our determinedatmospheric

parametersandasolar spectrum takenwith thesameinstrumentalconfiguration.

Chemical abundances           Fe, Na, Mg é..

[Ni/Fe] vs [Fe/H]: opendiamondsrepresentthe thin disk data(GonzálezHernándezet al. 2010), black filled trianglesrepresentHyades

clusterdata(Paulsonet al. 2003). Redpointsareour starscompatiblewith HyadesFeabundance,andthegreenonesnot compatible. BZ

Cet and HD19902Hyadesclustermembersare markedwith blue circles. Purplestarredpoints representthe giant stars. Black starred

pointsarethecandidatesselectedstarsin De Silvaet al. (2011), blackcirclesarethoseselectedin Pompéiaet al. (2011).



Differentialabundancesȹ[X/H]

- determinedby comparisonwith a referencestarknownto bememberof theHyades

cluster(vB 153) in a line-by-line basis(Paulsonetal. 2003andDeSilva etal. 2006).

-A first candidateselectionwithin the samplehasbeendeterminedby applyinga 1-

rms rejection for the Fe abundanceresults. In this subsampleanother 1-rms

diagnostichasbeenappliedin orderto provehomogeneityin eachelement.

Differential abundances            ȹ[X/H]

ȹ[Fe/H] differential abundancevs Teff. Dashed-dottedlines represent1-rms level for the Hyadescluster. The dashedline representsthe

medianabundance. Redpointsareacceptedasa preliminaryselectionof candidates,while greenonesarerejected. The Hyadescluster

memberBZ CetandHD19902aremarkedwith blue points. Purplestarredpointsrepresentthegiantstars.



Stellar Kinematics Groups

Factors against the persistence  of MG: 

Åthe Galactic differential rotation

(tends to spread the stars) 

Åthe disc heating

(velocity dispersion of disc stars)

ÅMoving group (Supercluster) Eggen (1994)

Group of stars gravitationally unbound that share the same 
kinematics and may occupy extended regions in the Galaxy 

Origin:
Åthe evaporation of an open cluster 

Åthe remnants of a star formation region, 

Åa juxtaposition of several little star formation bursts

ÅBoettlinger diagram:

Å(U, V) & (U, W)

ÅHIPPARCOS data:

ÅConfirm the existence of classical young MGs 
(and some old MGs). 

ÅLarge velocity dispersion.

ÅDetect finer structures in space velocity and age that in several cases can 

be related to kinematics properties of nearby open clusters or 

associations.



Stellar Kinematics Groups

Classical Young Moving Groups

Theyoungest(age< 650 Myr) andbestdocumentedmoving groups(MG) in the solarvicinity arethe

Hyades,Ursa Major (UMa), Local Association(LA), IC 2391 and Castor(seeMontes et al. 2001

MNRAS.328...45 andreferencestherein). Substructuresin theseMG havebeenfound like the B1-B4

subgroupsof theLA (Asiain et al. 1999A&A ...341..427) andsomepossiblenewMG asHercules-Lyra

hasbeenidentifiedmorerecently(López-Santiagoet al. 2006ApJ...643.1160).

http : //www . ucm. es/info/Astrof/invest/actividad/skg/skg . html



Stellar Kinematics Groups

Classical Young Moving Groups

Montes et al. 2001 MNRAS.328...45


