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Fig. 7. Complete Ml5 CMD, compiled from several data sources as described in the text in order to 
delineate all regions of the CMD. Open circles represent RR Lyrae data from Bingham et al (1984), and 
the crosses are photographic data from Buonanno et al (1983). This CMD illustrates only the locations of 
the primary evolutionary sequences, and is not representative of the relative populations of stars at different 
luminosities. 

(Cudworth 1976). The other has been measured here for 
the first time [at V= 14.716, {B— V) =0.406], although it 
is located in a crowded region. These stars are in a post-HB 
state of evolution, likely evolving from the HB towards the 
AGB; comparison with the Dorman ( 1992) HB tracks [his 
Fig. 2(b)] show that their progenitors are likely low mass 
HB stars. 

4. CMD ANALYSIS 

4.1 Metallicity 

Ml5 is one of the most metal-poor globular clusters in 
the Milky Way. BCF85 list the Ml5 [Fe/H] values pub- 
lished before 1985, which cover a metallicity range of 
—1.71 <[Fe/H] < — 2.21, with the bulk of the results below 
— 2.0. Several more recent studies can also be added: Bro- 
die & Hanes (1986) have determined [Fe/H]M15= — 2.11 
±0.09 from integrated colors; Geisler et al (1992) have 
derived [Fe/H] =—2.15 ±0.25 from Washington photom- 
etry. Armandroff & Zinn (1988) have determined 
([Fe/H]) =—2.17±0.07 from averaging previous results 
and their measured value of —2.27 from IR colors; and 
finally, Sneden et al (1991) have determined [Fe/H] = 
— 2.30±0.01 from spectral analysis of three Ml5 giants. 
Almost all these studies are highly consistent; for the re- 
mainder of our discussion we will adopt [Fe/H] = —2.15 
±0.10. 

4.2 Absolute Age Estimation 

The determination of absolute globular cluster ages has 
long been one of frustration due to uncertainties in both 
input physics and the numerous adjustable observables 
(reddening, distance, chemical composition) for any given 
cluster. This latter point is clearly presented in Boite 
( 1990; see his Fig. 1 ) showing how an age difference of ~4 
Gyr could be masked by “typicaP’ errors in [Fe/H], dis- 
tance and [O/Fe]. Two current methods to determine the 
absolute age of globular clusters are the “AF” technique 
and isochrone fitting (Boite 1990). The former has been 
extensively explored by Buonanno et al ( 1989 and refer- 
ences therein), and Ml5 (using the FRV85 photometry) 
was one of the clusters used in their analysis. As there is no 
significant difference between the FRV85 fiducial and the 
Ml5 fiducial derived here in the turnoff region, this 
luminosity-based technique need not be explored further 
here. Instead, we will focus our discussion on the isochrone 
fitting approach. 

The total external uncertainty in calculating GC ages 
via isochrones is still at the —20% (or ±3 Gyr) level, 
primarily due to the numerous uncertainties in the stellar 
physics parameters involved, such as (to name a few) the 
Teff-color conversions, convection theory and the opacities 
in the stellar atmosphere calculations (VandenBerg 1991). 
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