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Intr oduction

� Known distanceandforegroundreddening

� DifferentAMR, SFR

� _M = F (Z , M )

� C/M ratio: globally, or spatiallyresolved

� Studystructureandkinematicsof galaxies
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Overview of this talk

� How to �nd AGB stars?

Infra-redcolours( ) cool,dust

Variability ( ) largeamplitude,longperiod

Narrow-band�lters ( ) spectralcharacteristics

� Recentwork on individualobjects

SpitzerIRSresultsonC-starsin theMCs

NIR spectroscopy of AGB candidatesin
FornaxandSculptordSph

Abundancestudies
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Overview of this talk

� Inventory/ Statusreport

Updateof:
-Groenewegen(1999,IAU Symp191)
-Azzopardi(1999,Ap&SS265,291)
-Groenewegen(Ringberg, astro-ph/0208449)
-Groenewegen(2004,“PlanetaryNebulaebeyond
theMilk y Way”)
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How to identify late-type stars ?

� (Infra-red)broadbandphotometry

Disadvantage:

Candidatesonly,
(J � K ) colouris oftenusedto discriminateM/C

[seelater]

Advantage:

Very redcolourstraceadifferentpopulation
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2MASS

LMC 2MASSMarigoetal. 2003 Vienna,11August2006– p.6/48



2MASS

LMC simulationsMarigoetal. 2003
Roleof molecularopacities. Vienna,11August2006– p.7/48



NIR work

� Demersetal. (2002):C-starsin MCsandFornax

� Cioni etal. (2003):spatialC/M ratiooverMCs

� Tsalmantzaetal. (2006):brightAGB starsin
MCs,M31, M33

� Cioni etal. (2005):I JK , 400x300onDraco

� Cioni etal. (2005):I JK , 200x200onNGC6822

� Kangetal. (2006):giJ H K , 6.30x 3.60on
NGC6822

� NGC147,185,205: Davidge(2005),Kangetal.
(2005),Sohnetal. (2006)

� Rejkubaetal. (2006):dwarf ellipticalsin CenA
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Kangetal. (2006)- NGC 6822
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Spitzer IRAC

C- andO-richAGB andpost-AGB coloursfor
3000L� at932kpc (WLM). (Groenewegen2006)
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How to identify late-type stars ?

� Variability

Disadvantage:

No M/S/C discrimination
Observingtimedemanding

Advantage:

PL-relation
Distanceestimates
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Ita etal. (2004)
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Variability

� MCs
(Wood,Noda,Lebzelter, Cioni, Ita, Kiss&
Bedding,Fraser, Raimundo,Groenewegen)

� Bersier& Wood(2002):
85LPV candidatesin Fornax

� Gallartetal. (2004):
6 LPV candidatesin Phoenix

� Rejkuba(2004):
240well de�ned Miras in NGC 5128

� Snigulaetal. (P54,2006,2004):
11 / 2 / 52 / 0 LPV candidatesin
LeoA / GR8 / Pegasus/ DDO 210
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Variability

� M31:
Ansarietal. (2004);AGAPE,B ; R,
3 years,40-80epochs
1579variablesin 100x 140�eld

Mould etal. (2004);I (6 years,13-17epochs),
JH K
1900LPVs in 5 stripesof 100x 600

Fliri et al. (2006);WeCAPP, R; I ,
3 years,200-400epochs,
19000R/SRLPVs in 160x 160�eld
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Mould etal. (2004)
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How to identify late-type stars ?

� Narrow-band�lters

Wing (1971),Palmer& Wing (1982)
Richeretal. (1984);Aaronsonetal. (1984)

broad-bandV,R,I + narrow-band7800,8100

advantage:spectroscopicidenti�cation

disadvantage:foregroundM-stars
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Narr ow-band surveys(� 2004)

� Battinelli/Demers/LeTarte:

DDO 190(47),veryouterdisk of M31 (15),
IC10 (676),NGC147(288),NGC 185(145),
WLM (149)

� Kerschbaum/Nowotny:

And I I (7), Leo I (40,19new), Leo I I (11,6 new),
Draco(2, nonew), M32 (51),UrsaMinor (data
acquired)

� Harbeck/Grebel/Gallagher:

CetusdSph(1),
And I I I (0), V (0), VI (1), VI I (3), IX (1?)

� Roweetal. (2005):M33 (7900)
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Demersetal. (2003)for NGC205
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Fit from Battinelli & Demers(2005)
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Fit from Battinelli & Demers(2005)
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Narr ow-band vs. (J � K )
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NGC6822(Demersetal. 2006)
-of 85C-starcandidatesfrom (J � K ), 69areC-stars
-of 207O-starcandidatesfrom (J � K ), 20are
C-stars
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Narr ow-band vs. (J � K )

NGC6822

� Kangetal.: 6.30x 3.60141C-stars,C/M = 0.27

� Cioni etal.: 200x 2001511C-stars,C/M = 0.32

� NB-�lters: 420x 280904C-stars,C/M = 1.0� 0.2
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Spitzer

� SpitzerIRS5-38� m spectraof 60carbonstarsin
theSMC andLMC

GeneralObservingprogrammes
3505(PI. P.R. Wood)and3277(PI. M. Egan)

Zijlstra etal. (2006),Lagadecetal. (2006),
Sloanetal. (2006),Matsuuraetal. (2006)

� quasi-simultaneousJH K L photometry
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.

SMC=squares;LMC= triangles
open=Mira-likepulsation;�lled= SR-likepulsation

solid line= GalacticC-miras Vienna,11August2006– p.34/48



NIR spectroscopy

� Groenewegen& Lançon

ISAAC LR J+Hbandspectroscopy

AGB candidatesselectedfrom 2MASS
(J � K > 1.22)

Fornax(11C, 15non-C),Sculptor(1 C, 6 non-C)

all starsthathave J � K > 1.65and
Mbol < � 4:1 areC-stars

all non-Cstarshave J � K < 1.65and
Mbol > � 3:4
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Chemicalabundances

� deLaverny etal. (2006):
VLT/UVESof 1 SMC,2 SagDSphC-stars
C/O= 1.05- 1.20,[s/M]= +1

� Wahlinetal. (2006):VLT/ISAAC of
50MC, Scl,Car, For DSphC-stars

LMC C/O largerthanGalacticstars
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Conclusions

� NB-Surveysof LG arefairly complete

Missing: FornaxdSph? (140),LGS3(620),
LeoA? (800),SextansB? (1320),SextansA?

(1440),IC 5152(1700),GR8 (2200)

NGC55? (2200),NGC 300? (2200),
NGC2403? (3600)

Limit: DDO190at2.8Mpc, but crowding
(NGC3109at1.3Mpc)

SOAR (4.1m,5.20FoV)
CFHT(3.6m,42x 280FoV)
WIYN (3.5m,9.60FoV)
TNG (3.5m,9.40FoV)
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Conclusions

� InfraredAGB stars:many morethanexpected?

(J � K ), SpitzerIRAC, vs.narrow-bandsurveys

Masslossat low metallicity?

� An evolutionarypicture?
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Mouhcine& Lançon(2003)
( Sa= solid ; dashed=Sb; dot-dash= Sc; dot= Irr )
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Futur e

� High-resolutionoptical& IR spectrographs:
C/Oratio's

� super-MACHO,OGLE-I I I, EROS

IRSF-SIRIUSonLG

LSST

� ALMA: COlines
(expansionvelocities,dust-to-gasratios)
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