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Transparent Wind UV INtense (TWUIN) stars

• fast rotators at low metallicity (Z=1/50 Z�)

• 10% or more stars can be effected by
Chem. Homogeneous Evolution

• log(L/L�)=up to 7
• Teff=up to 80 000 K
• wind optical depth 0.05 < τ < 1 during

most of the core H burning lifetime
• lGRB in the collapsar scenario
• photoionization!
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Do TWUIN stars exist?

• Blue Compact Dwarf
Galaxy

• 18 Mpc→ local

• SFR: 0.1-1 M�/yr

• ionized gas

• low metallicity:
12+log(O/H)=7.17
↓
Z=1/50 Z� ≈ 0.0002

I Zwicky 18

Q(He II)obs =
1050 photons s−1

+ weak WR features

(Kehrig+15,Crowther+06 )

Photoionization

Legrand+07, Aloisi+09, Annibali+13, Kehrig+13, Lebouteiller+13
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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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Mg – Al anticorrelation
• extreme & intermediate pop: polluted by hot hydrogen burning

• CNO-cycle, Ne-Na and Mg-Al chains

• need: astrophysical source that can pollute the ISM
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Compared to observations:

O – Na anticorrelation
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Compared to observations:

Mg – Al anticorrelation
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Details

• second generation IMF
only contains low-mass
stars!

Mass budget

• some GCs (but not all): Y∼0.4
observed

• 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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Core-H-burning Supergiants in the Early GCs
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Comparison to the Geneva grids at low-Z
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Comparison to Bonn grids (0<Z<Z�)
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Appendix: Mass loss
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Appendix: Surface Helium
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Appendix: Surface Nitrogen
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Appendix: Rotation
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