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Overview

o Late-typestars
e How to find them?

e |nventory/ Statusreport
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Thermalpulsesor Helium shellflashes
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Time evolution of somespecies
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L ate-type stars

e Carbonstars(C/O > 1)
N-type
“Infrared carbonstars”
R-type
CH-type
carbondwarfs

e S-star§0.955 C/O<1)
“Intrinsic”
“extrinsic”
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L ate-type stars

e Oxygen-richstars(C/O < 0.95)
Gilantsof spectrakypeM, MS
OH/IR stars
Bariumstars

In general:
starswhich shav Tc arepresentlyonthe AGB
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HOow to identity late-type stars 7

e Follow-up spectroscopon redstars
e GRENS,GRISMS

AzzopardiandWesterlund

CN bandsnear8000A
C, bands4737,5165A
disadantagecrowding, sensitvity
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Westerlundl978
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HOow to identity late-type stars 7

e Narrov-bandfilters

Richeretal. (1984);Aaronsonetal. (1984)
broad-band/,R, + narrav-band78,81
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Kerschbaunetal. 1999
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Kerschbaunetal. 1999
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Other tracers

e PlanetaryNelulae
e Long-Periodvariables

Mira PL-relation:distancandicator
Perioddistribution is atracerof population

Whitelocketal. (1999):first confirmedMira, in
SagDSph

Bersier& Wood(2002):85 LPV candidatesn
Fornax
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Other tracers
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Some new results

New suneys

- Demers/Battinelli:SagDIG,Leo |, NGC 6822,

PeC

asusAquarius,TucanalC1613

- Nowotny etal.: M 31
- Kontizasetal.: LMC (7760stars)

2MASS

- Demersetal. (2002)on FornaxandLMC

- Correlatedknown carbonstarsin Sculptor
SagittariudDSph,Leo 11, UrsaMinor,

red

starsin Fornaxfrom Stetsoretal. (1998)
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Menziesetal. 2002onLeo |
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Demersetal. 2002on Leo |
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Nowotny etal. 2001
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Name D Fe/H Area
(kpc) (mag) (kpc )

M31 770 -21.2 0.0 243 12.3 789(5+)

Galaxy —20.6 0.0 81 1.00 C/M 0.2

M33 840 -19.0 -0.6 15 0.20 5(5+),60(0+)

LMC 50 -18.1 -0.6 1045 4.8 1300(5+)
7750 220.

NGC 205 815 -164 -0.8 7 033 4(5+),17(0+)

SMC 63 -16.2 -1.0 789 5.4 180(5+)
1707 12.2

NGC6822 490 -16.0 -0.7 904 4.5 941 (0+)

IC 1613 720 -153 -1.3 195 7.8 35 (5+),300(0+)

WRY, 930 -14.4 -15 14 0.28 0(5+),6(0+)
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Name D Fe/H Area

(kpc) (mag) (kpc )
SagbsSsph 24 -134 -10 26 7.2
Fornax 138 -13.1 -1.3 104 135 4(5+),25(2+)
Pegasus 955 -124 -11 40 1.04 77(0+)
SagDIG 1060 -12.3 -25 16 058 1(0+)
Leol 250 -11.9 -20 23 045 1(5+),15(0+)
And | 790 -11.9 -1.5 0
And Il 680 -11.8 -1.5 8 1 (0+)
Aquarius 950 -10.9 -1.9 3 0.18 1(0+)
And Il 760 -10.3 -2.0 0
Leoll 205 -10.1 -1.9 8 0.47
Sculptor /79 -98 -1.8 8 0.65 40(2+),0(5+)
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Name D Fe/H Area

(kpc) (mag) (kpc)
Phoenix 400 -98 -18 2 0.40
Sextans 86 -95 -1.7 (0)
Carina 100 -94 -20 11 0.31
Tucana 870 -93 -1.8 0 0.22
UrsaMinor 69 -89 -22 7 0.58
Draco 82 -86 20 6 0.50
NGC?2403 3390 -20.4 00 4 20 7 (0+)
NGC300 2170 -18.7 -04 16 3.2 23(04), 6 (5+)
NGC55 1480 -18.0 -0.6 14 2.8 6 (5+)
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Name spread

(mag) (mag) (mag) (mag)
M 31 -6.13 -3.34 -431 050 243 16
NGC2403 -6.05 -5.89 -597 0.08 4 0
NGC 300 -593 -468 -539 041 13 0
LMC -8.01 -1.33 -4.67 0.61 7650 378
NGC55 -498 -3.37 -440 051 9 1
NGC 205 -5.14 -4.04 -450 0.44 7 0
SMC -8.17 -162 -433 0.81 1626 226
NGC6822 -6.48 -3.65 -5.00 0.44 904 0
IC 1613 -6.34 -3.48 -494 056 195 2
SagbSph -4.37 -3.11 -3.81 0.40 16 5
Fornax -5.22 -3.64 -428 0.36 iy 0
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Name spread

(mag) (mag) (mag) (mag)
Pajasus -5.99 -4.05 -4.68 0.37 40 0
SagDIG -5.66 -448 -5.08 0.31 16 0
Leol -5.38 -3.32 -459 047 23 1
And Il -4.11 -3.24 -3.68 0.62 2 1
Aguarius -5.12 -471 -489 0.21 3 0
Leoll -4.26 -3.20 -3.75 0.37 6 1
Sculptor 449 -2.7/1 -3.22 0.57 8 14
Phoenix -3.71 -355 -3.63 0.11 2 0
Carina -485 -3.14 -430 0.61 §) 1
UrsaMinor -2.90 -2.04 -2.60 0.33 §) 6
Draco -3.62 -292 -3.27 0.35 3 2
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Theory

e Mouhcine& Lancon(2002)

Evolutionarypopulationsynthesisnodels,
Including chemicalevolution.

Semi-analyticatreatmenbf thethird dredge-up,
with efficiengy parametersetto valuesthatfit
the LMC carbonstarLF.

Assumetypical SFRscharacteristiof Sa,Sb, Sc
andlrr typegalaxies.

Sa=solid; dashed=Sb: dot-dash= Sc: dot=Irr
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Conclusions

Narrov-bandfilter techniguaemostefficient
- At themomentlimited to < 1 Mpc

- Differentgroupsadoptdifferentselectioncriteria
- Dataon the M-starsoftennot published

Infra-redview
- Nearbygalaxies:MOS of objectswith ~

Carbonstarsasdistancandicators
- Metallicity dependencef the meanmagnitude
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Conclusions

Theory
- Firstattemptahave beenmade

- Fit specificgalaxiesusingSFRdetermined
iIndependentlyfeedbackon third dredge-up
efficiency
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Future Work

2MASS
- Final datareleasevailableend-2002

- Identificationof new [red] AGB stars

New obsenations
- ESOproposal

More modelling
- UnderstandindAGB evolution
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