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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)
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(de Mink+2009)

— New scenario...




Evolution of low metallicity massive stars

Szécsi et al. 2015 accepted to A&A

T T T r ; i
>
7F > .
294 Mg ?
eor 150 Mg, _
6 I -
3
< 55F |
=
gﬁ 20
= » M
5 I} |
4.5 |
10M
"‘/ ° core H-burn
: ZAMS
i 0km/s b
200 km/s
350 km/s s
35 E | | | \ ) 500 km/s - i
5 4.8 4.6 4.4 4.2 4 3.8 3.6

log(Teff/ K)



Evolution of low metallicity massive stars

Szécsi et al. 2015 accepted to A&A

T T T r ;
‘ >
7F > \
wn ) 5
eor 150 Mg,
6 I -
3
< 55F |
=
gﬁ 20
= » M
5 I} |
4.5 |
10M
"‘/ ° core H-burn
: ZAMS masssss
i O km/s m— T
200 km/s
350 km/s e
35 Lk ! ! \ ) ‘ 500 kF”/S _______ )
5 4.8 4.6 4.4 4.2 4 3.8 3.6

log(Teff/ K)



Evolution of low metallicity massive stars

Szécsi et al. 2015 accepted to A&A

T T T T
sk
6.5 150 Mg,
6 -
K .
g 55F Core Hydrogen Burning
w Cool Supergiants
o - 20 M,
5 -
45 .
10M
’_.,-’" © core H-burn
= ZAMS masmsss
4r 0km/s =—— ]
200 km/s
350 km/s s
35 L ‘ ‘ ‘ ‘ ‘ 500 km/s =moem-- .
5 48 46 4.4 42 4 38 36

log(Teg/K)



Evolution of low metallicity massive stars

Szécsi et al. 2015 accepted to A&A

T
7|
6.5 150 Mg,
6 -
o g
g 55F Core Hydrogen Burning
w Cool Supergiants
o - 20 M,
5 -
45 b .
10M
,_.,-’" © core H-burn
e ZAMS masmsss
4r 0 km/s =—— |
200 km/s
350 km/s s
35k ! ! ! ! ! 500 km/s =moem-- E
5 48 46 44 42 4 38 36

log(Teg/K)



Evolution of low metallicity massive stars

log(L/Lg)
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External ionizing
radiation

/

Photoionization-
confined shell

PICO shell: Mackey+ 2014 (Nature)
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Simulating the PICO shell

3 4 5 6 7 8 9 10
Distance (1016 cm)

Lifetime of the shell: ~10° yr
>>
Growth timescale of grav. unstable
perturbations: ~10% yr




Compared to observations:

O — Na anticorrelation
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Compared to observations:
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Details

Mass budget

* second generation IMF
only contains low-mass

stars!
* some GCs (but not all): Y~0.4
observed
RSGs as polluters ¢ shell-stars are predicted to have
Ysh=0.48
-+ aitllon=Z, qorsal Sunmiig * — undilluted material explains
RSGs
most extreme Y values!
° even leth'out PICO shell: * shell stability..
contributing to the {

general pollution of the
GC!
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® simulated composition fits the 2nd
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Open to suggestions, comments and questions!



Appendix: Time evolution of the shell

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