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with thewith the contributioncontribution of theof the



simplesimple stellar populationsstellar populations
aggregate of stars aggregate of stars coevalcoeval & & initiallyinitially chemicallychemically homogeneous homogeneous 

ideal laboratoriesideal laboratories to test stellar evolution to test stellar evolution → clock, clock, IMFIMF
populous enoughpopulous enough in in allall the the evolutionaryevolutionary sequences  sequences  

ideal laboratoriesideal laboratories to test chemical evolution to test chemical evolution → ISM ISM enrichmentenrichment
primordialprimordial enrichment enrichment vs vs stellar stellar nucleosyntesis nucleosyntesis 

idealideal laboratorieslaboratories to test stellar to test stellar interactionsinteractions → stellar dynamics
mass mass segregationsegregation, , cannibalismcannibalism, , tidal strippingtidal stripping, , etc.etc.

important channelimportant channel of star formationof star formation
a a significant fractionsignificant fraction of stars of stars formform[ed] in stellar clusters[ed] in stellar clusters

important tracers important tracers of of galaxy assemblygalaxy assembly
formation offormation of stellar cluster stellar cluster systemssystems: : in in situsitu vsvs accretionaccretion vsvs merging merging scenariosscenarios

fundamental tracersfundamental tracers of of galaxygalaxy formation & evolution  formation & evolution  



MSMS--TOTO → ageage = f f ( ( LLTOTO , Y, Z ), Y, Z )

distancedistance

MSMS--cutoffcutoff → IMFIMF, , test of SE test of SE models models @@ lowlow--mass endmass end

Tip Tip RGBRGB → standard candlestandard candle

WD WD cooling sequencecooling sequence → age, age, distancedistance, test of SE , test of SE models models 



crowdingcrowding → <d> = 1/(1/(ππ<<ρρ>)>) = = average projected distance average projected distance amongamong stars stars 
atat different mag levels different mag levels && radial distancesradial distances

8m 8m → 1.22 1.22 λλ/D/D = 31.46 [mas]= 31.46 [mas] λ λ [ [ μμmm]]

30m30m → 1.22 1.22 λλ/D/D =   8.39=   8.39 [mas][mas] λ λ [[ μμmm]]

50m50m → 1.22 1.22 λλ/D/D =   5.03=   5.03 [mas][mas] λ λ [[ μμmm]]
100m100m → 1.22 1.22 λλ/D/D =   2.52=   2.52 [mas][mas] λ λ [[ μμmm]]

confusionconfusion → mmlimlim ((λλ, D) , D) ≈≈ mmBGBG + 1.2+ 1.2

ΔΔmmlim lim = = −−5 5 log10 log10 DD11 /D/D22

8m 8m vsvs 100m100m →
 
= 5.5 = 5.5 

30m 30m vsvs 100m100m → = 2.6 = 2.6 
50m50m vsvs 100m100m → = 1.5 = 1.5 



Ferraro Ferraro et al. 2004et al. 2004
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CenCen

(m(m−−M)M)VV =14=14 d = 5 d = 5 kpckpc

crowdingcrowding → <d> = 1/(1/(ππ<<ρρ>)>)

<d>int = 55””−−1010”” → 0.10.1––0.2 0.2 pcpc
R=2R=2’’−−66’’ VV≤≤

 
16  (16  (RGBRGB && HBHB))

<d>int = 0.20.2””−−11”” → 0.010.01––0.02 0.02 pcpc
R=2R=2’’−−66’’ VV≤≤

 
2323 ((TO TO && belowbelow))

<d>ext ≈≈
 
10 x 10 x <d>int

  confusionconfusion → VVlimlim ≈≈
 
28     3328     33

  HHlimlim ≈≈
 
26     3126     31

  see alsosee also Table Table 4  4  ELTELT-- Stars & Galaxies Stars & Galaxies ‘‘0101



TRGBTRGB → Virgo (≈≈
 
15 Mpc)

<d><d> ≈≈
 
22 masmasHBHB → M82 (≈≈

 
5 Mpc)

<d><d> ≈≈
 
55 masmas

MSMS--TOTO → LG
<d><d>≤≤

 
3030 masmas

MS MS -- cutoffcutoff →
 
MW / LMC

WDWD → closest GGCs

MV

B-V

−−33

+4+4

++1212

++1818

0.60.6 1.51.5



TRGBTRGB → Virgo (≈≈
 
15 Mpc)

DLDL

HBHB → Sculptor
<d><d> ≈≈

 
77 masmas

MS MS --TOTO →
 
LG

<d><d>≤≤
 
3030 masmas

MS MS -- cutoffcutoff → Leo

MH

J-H

−−66

−−11

++33

++88

0.30.3 0.80.8



1313

IRIR visualvisual

SMC SMC -- 121121

NGC 6397NGC 6397

M31 M31 -- G1G1

3232
3131

Virgo Virgo ClusterCluster

diffraction limitdiffraction limit!!

TRGBTRGB WDsWDsMSMS--cutoffcutoffMSMS--TOTO
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16.516.5

LeoLeo

MWMW

3232 Virgo ifVirgo if DLDL

LG , DLLG , DL26.526.5 2727 LGLG

Leo Leo 21.521.5
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NGC 1866 NGC 1866 –– LMCLMC
(m(m−−M)M)VV = 18.5   d = 50 = 18.5   d = 50 kpckpc

Testa et al. 1999Testa et al. 1999

BrocatoBrocato et al. 2003et al. 2003

confusionconfusion → VVlimlim ≈≈
 
3030

  HHlimlim ≈≈
 
2727

crowdingcrowding → <d> = 1/(1/(ππ<<ρρ>)>)

<d> = 11””−−1.51.5”” → 0.20.2––0.4 0.4 pcpc
R=1R=1’’−−22’’ VV≤

 
23 23 

MSMS--TO TO atat MMVV ≈≈
 
−−22



MSMS--TOTO → up to ≈≈
 
10 10 MpcMpc

<d><d> ≈≈
 
55 masmas

MSMS--TOTO → up to ≈≈
 
3 3 MpcMpc

<d><d> ≈≈
 
1515 masmas

SSCs SSCs
MV

B-V

−−55

++00

−−22

00 1.51.5 J-H

MH

−−88

−−22

++00

00 11



RRll = 30,000= 30,000 , , S/N = 30S/N = 30 → kinematicskinematics, abundances, abundances

ELT ETCELT ETC →
 
30% 30% encircled energy encircled energy , , RONRON = 1e= 1e−−//pxpx
pxpx scale = 1 mas/scale = 1 mas/px px , , slit width slit width = 3 mas= 3 mas

TTeff eff = = 5000K5000K V = 25V = 25 ,, TTeff eff = = 3800K3800K H = 22H = 22 →
 
ttexpexp = = 4hr4hr

MMVV = 0 = 0 ((mm--MM) = 25) = 25 ,, MMHH = = −−5 5 ((mm--MM) = 27) = 27 →
 
LGLG

integratedintegrated light:light:
MMVV == −−7 7 ((mm--MM) = 32) = 32 ,, MMHH = = −−11 11 ((mm--MM) = 33) = 33 → Virgo Virgo 



each sequence each sequence in the in the most suitable most suitable rangerange
hothot in the in the UVUV--opticaloptical, , coolcool in the in the IRIR

largerlarger bbaasseelliinnee →→ betterbetter definition definition of stellar & population of stellar & population parametersparameters
  temperature, temperature, gravitygravity,  metallicity, mass, ,  metallicity, mass, IMFIMF, , reddening reddening etc.etc.
  nebular nebular vsvs stellar stellar contributionscontributions, mass loss, SF rates etc., mass loss, SF rates etc.

each environment each environment in the in the most suitable most suitable range range 

metal poormetal poor, , low low reddeningreddening (e.g. (e.g. haloshalos) in the ) in the UVUV--optical optical 
metal richmetal rich, , high high reddeningreddening (e.g (e.g bulgesbulges)  in the )  in the IRIR
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