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1 Research Project

The research project will be based on the analysis of blue spectra of ∼ 1500 stars in the most massive
galactic globular cluster, ω Centauri, that have been obtained at the 4m Anglo Australian Telescope
(AAT) in New South Wales, Australia. A brief introduction to this project can be found in van Loon
(2002) (http://arxiv.org/abs/astro-ph/0111249).

The data have been fully reduced, which means that they are ready to be analysed. A Fortran code
has been written to automatically fit model spectra to the observed spectra, to estimate the effective
temperature Teff , metallicity [Z/H], gravity log(g) and radial velocity vrad of each star.

The following lists just some of the things that could be done within the framework of the MPhys Research
Project. These all contribute to one or more articles that will be prepared for publication in a professional
(refereed) journal, or to the publication of the archive on the World Wide Web:

1 Improving the computer code to automatically fit spectra, making it as generic, efficient and user-
friendly as possible.

2 Testing the accuracy and reliability of the automatic fitting by running the code on artificial input
spectra with noise added.

3 Creating a physical, three-dimensional (Teff , L, [Z/H]) “Hertzsprung-Russell Diagram” (HRD), and
comparing this to the photometric colour-magnitude diagram.

4 Study of the stellar kinematics (cluster membership, velocity dispersion, cluster rotation, et cetera).

5 Study of the metallicity distribution in various regions of the HRD, to investigate the curious
property of ω Centauri to host multiple stellar populations.

6 Study of the emission-line phenomenon, in particular in pulsating red giants and candidate post-
Asymptotic Giant Branch stars.

7 Study of the instability strip for RR Lyrae-type variability: does a spread in metallicity explain the
observed spread in colour amongst the RR Lyrae variables in ω Centauri?

8 Study of the Extreme Horizontal Branch stars: how did these stars lose nearly their entire hydrogen-
rich mantle?

9 Study of the carbon stars: how did they become enriched in carbon?

10 Developing a searchable archive with the spectral atlas and catalogue of stellar parameters.

11 Developing the webpage for making the archive available to the astronomical community and for
public outreach.

Assignment: Written project plan and timetable to hand in by Tuesday 25 October (before 16:00).
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