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Intr oduction

Known distanceandforegroundreddening
DifferentAMR, SFR

M=F((Z,M)
C/M ratio: globally, or spatiallyresohed
Studystructureandkinematicsof galaxies
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Overview of this talk

How to nd AGB stars?

Infra-redcolours( ) cool,dust

Variability ( ) largeamplitude Jong period
Narrov-band lters ( ) spectrakcharacteristics

Recentwork on individual objects

SpitzerlRS resultson C-staran the MCs

NIR spectroscopof AGB candidatesn
FornaxandSculptordSph

Abundancestudies
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Overview of this talk

Inventory/ Statusreport

Updateof:

-Groenavegen(1999,IAU Symp191)
-Azzopardi(1999,Ap&SS 265,291)
-Groenavegen(Ringbep, astro-ph/0208449)
-Groenavegen(2004,“PlanetaryNelulaebeyond
the Milky Way”)
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HOw to Iaentity late-type stars 7

(Infra-red)broadbanghotometry

Disadantage:

Candidate®nly,
(J K colouris oftenusedto discriminateM/C

[seelater]

Advantage:
Very redcolourstracea differentpopulation
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LMC 2MASSMarigoetal. 2003



2MASS

LMC simulationsMarigo etal. 2003
Role of molecularopacities. D ———



NIR work

Demersetal. (2002): C-staran MCs andFornax

Cioni etal.

(2003):spatialC/M ratio over MCs

Tsalmantzaetal. (2006): bright AGB starsin

MCs, M31,

Cioni etal.
Cioni etal.

Kangetal.
NGC 6822

KK

(2005):1JK , 40°x3Pon Draco
(2005):1 JK , 20°x20°on NGC 6822
(2006):giJ HK , 6.3°x 3.6°0n

NGC 147,185,205: Davidge (2005),Kangetal.
(2005),Sohnetal. (2006)

Rejkubaetal. (2006): dwarf ellipticalsin CenA
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NGC 147 NGE 185 NGC 205

NGC 185 NGC 205

Davidge (2005)
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Kangetal. (2006)- NGC 6822
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Spitzer IRAC

C- andO-rich AGB andpost-AGB coloursfor
3000L at932kpc (WLM). (Groenevegen2006)
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HOw to Iaentity late-type stars 7

Variabllity

Disadantage:

No M/S/C discrimination
Observingime demanding

Advantage:

P L -relation
Distanceestimates
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Ita etal. (2004)
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Variability

MCs
(Wood,Noda,Lebzelter Cioni, Ita, Kiss &
Bedding,FraseyRaimundo Groenevegen)

Bersier& Wood (2002):

85

Ga
6L

_PV candidatesn Fornax
lartetal. (2004):

PV candidatesn Phoenix

Rejkuba(2004).
240well de ned Mirasin NGC 5128

Snigulaetal. (P54,2006,2004):
11/2/52/0LPV candidates
Leo A/ GR8/Peaasusd DDO 210
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Variability

M31.:

Ansarietal. (2004);AGAPE,B; R,
3 years40-80epochs

1579variablesn 10% 14° eld

Mould etal. (2004);| (6 years,13-17epochs),
JHK

1900LPVsin 5 stripesof 10% 60°

Fliri etal. (2006);WeCAPRR; I,
3 years,200-400epochs,
19000R/SRLPVsin 16% 16° eld
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Mould etal. (2004)
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HOw to Iaentity late-type stars 7

Narrov-band lters

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

broad-band/ ,R,I + narraov-band7800,8100

advantagespectroscopiaenti cation
disadwantage foregroundM-stars
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Spectra of AGB stars with different chemistry
+ Wing-type narrow-band filters

Nowotny & Kerschbaum =
2002, Hvar Obs. Bull. 26, 63 TiO-Filter
778 nm

CN-Filter

——  Fluks: intrinsic M5 1|
van Eck: Henl101
van Eck: Henl135
Schultheis: C3.2 11l
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Synthetic Photometry
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Narr ow-band surveys( 2004)

Battinelli/Demers/Ledrte:

DDO 190(47), very outerdisk of M31 (15),
IC10(676),NGC 147(288),NGC 185(145),
WLM (149)

Kerschbaum/Nwotny:

And Il (7),Leol (40,19new), Leoll (11,6 new),
Draco(2, nonew), M32 (51), UrsaMinor (data
acquired)

Harbeck/Grebel/Gallagher:

CetusdSph(1),
And 111 (0),v (0),vi (1), vl (3),1x (17?)

Rowe etal. (2005):M33 (7900)
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Demersetal. (2003)for NGC 205
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Log (N¢/Nygy)

— I

—2.5 —2 —-1.5 -1
[Fe/H]
Fit from Battinelli & Demerg(2005)
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-5

—4

Mean Bolometric Magnitude
3
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Narrow-bandvs.(J K)

NGC 6822(Demersetal. 2006)
-of 85 C-starcandidatesrom (J K), 69areC-stars

-of 207 O-starcandidatesrom (J K, 20are
C-stars
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Narrow-bandvs.(J K)

NGC 6822
Kangetal.: 6.3x 3.6°141C-starsC/M = 0.27

Cionietal.: 20°Px 20°1511C-starsC/M = 0.32
NB- lters: 42°x 28°904C-starsC/M=1.0 0.2
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Spitzer

SpitzerlRS 5-38 m spectraof 60 carbonstarsin
theSMC andLMC

GeneralObservingorogrammes
3505(PIl. PR. Wood)and3277(Pl. M. Egan)

ZljIstraetal. (2006),Lagadecetal. (2006),
Sloanetal. (2006),Matsuuraetal. (2006)

guasi-simultaneou$H K L photometry
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-6 -5

Log (mass loss rate)

—7

2.4 2.6 2.8 3

Log (Period)
SMC=squarest. MC= triangles
open=Mira-like pulsation; lled= SR-like pulsation

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



NIR spectroscopy

Groenavegené& Lancon
ISAAC LR J+H bandspectroscop

AGB candidateselectedrom 2MASS
(J K > 1.22)

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

all starsthathaved K > 1.65and
Mpo < 4.1 areC-stars

all non-Cstarshaved K < 1.65and
Mpol > 34
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Flux
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Chemicalabundances

deLaverry etal. (2006):
VLT/UVES of 1 SMC, 2 SagDSpliC-stars
C/O=1.05-1.20,[s/M]= +1

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

LMC C/O largerthanGalacticstars
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Conclusions

NB-Suneys of LG arefairly complete

Missing: FornaxdSpit (140),LGS3(620),
LeoA” (800),SextansB? (1320),SextansA?
(1440),IC 5152(1700),GR 8 (2200)

NGC 55’ (2200),NGC 300 (2200),
NGC 2407 (3600)

Limit: DDO190at 2.8 Mpc, but cronvding
(NGC 3109at1.3Mpc)

SOAR (4.1m,5.2FoV)

CFHT (3.6m,42 x 28°FoV)

WIYN (3.5m,9.6°FoV)

TNG (3.5m,9.4°FoV) 3 Ao



Conclusions

InfraredAGB stars:mary morethanexpected?

(J K), SpitzerlRAC, vs. narrov-bandsureys
Masslossatlow metallicity ?

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

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

superMACHO, OGLEA+11, EROS
IRSF-SIRIUSoON LG
LSST

ALMA: COlines
(expansionvelocities,dust-to-gsratios)
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