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Globular Clusters & Abundance Anomalies

Composition of most
Globular Clusters:

[Fe/H] ≈ –1.5...–2.0

(Gratton+04 )
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• extreme & intermediate pop: polluted by hot hydrogen burning
• CNO-cycle, Ne-Na and Mg-Al chains

• need: astrophysical source that can pollute the ISM

• new stars form from the polluted material (Palous+ 2014 )
• accretion onto pre-MS low mass stars (Bastian+ 2013 )

• AGB stars: hot bottom burning (Ventura+ 2001 )
• fast rotating massive stars: close to break-up

(Decressin+ 2007 )
• supermassive stars (104 M�): continuum-driven wind

(Denissenkov+2014 )
• massive binaries: non-conservative mass transfer

(de Mink+2009 )

→ New scenario...
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Details
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only contains low-mass
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Mass budget

• some GCs (but not all): Y∼0.4
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• shell-stars are predicted to have
Ysh=0.48

• → undilluted material explains
most extreme Y values!

• shell stability...

He-spread

• at low-Z, core-H burning
RSGs

• even without PICO shell:
contributing to the
general pollution of the
GC!

RSGs as polluters
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Appendix: Time evolution of the shell

 0.1

 1

 10

 1.74  1.76  1.78  1.8  1.82  1.84  1.86  1.88

V
ar

io
us

 u
ni

ts

Time (Myr)

Msh (M⊙)
MBE (M⊙)
λmin/Rsh



Appendix: HR diagram of core-H burning RSGs
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Appendix: HR diagram of core-H burning RSGs
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