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Abstract. The handful of available observations of AGB stars in Galactic Globular
Clusters suggest that the GC AGB populations are dominated by cyanogen-weak stars
(eg. Norris et al. 1981; Sneden et al. 2000). This contrasts strongly with the distribu-
tions on the RGB (and other) populations, which generally show a 50:50 bimodality in
CN band strength. If this is a real difference then it presents a serious problem for low
metallicity stellar evolution theory – since such a surface abundance change going from
the RGB to AGB is not predicted by stellar models. However this is only a tentative
conclusion, since it is based on very small AGB sample sizes. To test whether this prob-
lem really exists we have carried out an observational campaign targeting AGB stars in
GCs. Our preliminary results indicate there is indeed a lack of CN-strong AGB stars.

1. Introduction

One of the first chemical inhomogeneities discovered in GCs was in cyanogen (CN,
often used as a proxy for nitrogen abundance). A picture of ‘CN-bimodality’ emerged
in the early 1980s whereby there appears to be two distinct chemical populations of
stars in most, if not all, GCs. The populations are referred to as ‘CN-strong’ and ‘CN-
weak’ (see Fig. 3 of Norris et al. 1981). The CN bimodality has been observed in stars
on the red (first) giant branch (RGB) and more recently on the main sequence (MS;
Cannon et al. 1998).

Asymptotic (second) giant branch stars (AGBs) have not been well studied in GCs.
This is due to their scarcity (a function of their short lifetimes) and the difficulty in sep-
arating them from the RGB stars in colour magnitude diagrams. With recent advances
in observational astronomy it is now possible to get significant samples of AGB stars
(eg. see Fig. 4 of Sandquist & Bolte 2004, in which they identify 105 AGBs).

The few spectral observations in the literature that do include GC AGB stars sug-
gest that there is a dearth of of CN-strong stars on the asymptotic giant branches of
globular clusters (Campbell et al. 2006). Some clusters appear to have no CN-strong
stars on the AGB at all. The number of AGB stars studied in each GC is small, so no
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concrete conclusions can be drawn. However, if it is true that there is a difference in CN
distribution between the AGB and earlier populations, then this presents a problem for
stellar evolution theory – since a surface abundance change such as this is not predicted
by the models.

2. Preliminary Results and Future Work

We now have observational data for many AGB stars across 9 globular clusters. The
data were collected over 5 nights on the AAT using the 2dF/AAOmega multi-object
spectrograph, yielding spectra for ∼ 250 AGB stars as well as hundreds of horizontal
branch and RGB stars. The spectral resolution is R ∼ 3000. In Figure 1 we show our
results for NGC 6752. We confirm that, even with a larger sample of AGB stars, there
are zero CN-strong stars on the AGB in this cluster! This is in stark contrast to the RGB
where CN-strong stars dominate with a ratio of 80:20. We find the same result for NGC
288. However for some GCs the situation is less clear since we find that some have a
small population of CN-strong stars on the AGB, such as in M10 and NGC 1851.

Figure 1. Results for NGC 6752. The vertical axis is the same as the delta CN
index (S) defined in Norris et al. (1981) except we have taken the zero line to bisect
the two CN populations. Thus stars with d(CN Index) > 0 are CN-strong.

We plan to calculate stellar models to investigate this phenomenon. We also have
upcoming high-resolution spectral observations (with VLT-FLAMES) in which we will
check if the CN correlates with the other light element anomalies such as Na-O andMg-
Al in the AGBs.
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