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HeI|um burnmg m masswe stars
| L Leadmg reactlons 3a and 12C(og,y)lﬁO
e EfflClent 12C( ,y)16o C/O<1 r

f‘- 12C(oc,y)lGO determlnes the advanced evolutlon compactness
explodablllty, bIack hoIe formatlon sheII mteractlons (C O sheII

_'- I\/|a|n site of weak s- process at ~so|ar metaII|C|ty via the

’ act|vat|on of 22Ne(oc n)25Mg (in competltlon W|th 22Ne(o( y)26|\/|g)j;f
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The s-process durlng central He burnlng o
- . 1“‘N(oc y)18F(B+)180((x y)zzNe at Tc~200 I\/IK foIIowed by 22Ne(oc n)25Mg at
Tc~300 MK e . o o . .

T Eff|C|ency scaIes Wlth the |n|t|aI metaII|c1ty 9 depends on 14N Ieft by CNO
cycIe . e L . .

,’ L|m|ted by the metaII|C|ty and Iow neutron to seed rat|o onIy abIe to
produce Weak s process component (Sr \ Zr) e ;

- The bqu of the S- process y|eIds eJected after the CCSN |$¢produced |n centraI{ . |
o He burnlng, marglnal contrlbutlon from the He and C burnlng sheIIs o
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- Thes-process during central He burning
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© The s-process during central He burning
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HeI|um burnmg m rotatlng masswe stars -

| '- . Mlxmg between convectlve zones élonger centraI He burnlng phase '

= Mdr.e ‘effident.ﬁcf( oc,vrﬁor C'/O«l:i"f

e Important inH and He centraI burning phases advanced phases (C

Ne O S| burnlng) too fast compared to secuIar |nstab|I|t|es
' ' Increased eff|C|ency ofthe S process (|f envelope is not Iost) faster i
~ rotating stars (more compact structure) hlgher neqtron densrty,

L hrgher neutron -to- seed ratlo o i -
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" Rotation induced mixing =~ . -

H-rich zone

 Rotatingstar




H-rich zone




" Rotation induced mixing = .

H-rich zone

e 4He - 12C
14N - 22Ne = neutrons




- The s-process in rotating massive stars -
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" The s-process in rotating massive stars.
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~ ' The s-process in rotating massive stars -

15 Mg O km/s [Fe/H]=—5 : ' 15 Mg 300 km/s [Fe/H]=—5
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- The s-process in rotating massive stars -

15 Mg O km/s [Fe/H]=—5 : ' 15 Mg 300 km/s [Fe/H]=-5
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CNO pocket
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19F productlon m rotatmg masswe stars

L 19F is produced through the cham of reactlons

14N(a v)lSF(B+)180(p,a)15N(a v)19F .

. It reqwres CNO p, n and o |n the same enwronment (neutronsﬁi_'lg"‘..;
are prowded by 14N(n p)14C) . e
" ’;-:AGB- stars or{H e bu-.rfning‘_-i__n]_;_ ;‘sh‘eu.'i’n-rot‘ati'ng',‘massi'ye stars;. e

~ + Formation of the convective He shellin the CNOpocket.
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" 1°F production in rotating massive stars
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Productuon factors at Iow metaII|C|ty
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Productuon_ factors at Iow metaII|C|ty

[X/0] = 10g10 (X/O) _10810 (X/O)@ 25 M@ [Fe/H]_ —
1 |
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Productuon_ factors at Iow metaII|C|ty

[X/0] = 10g10 (X/O) _10810 (X/O)@ 25 M@ [Fe/H]_ —
1 |

19F increases with rotation
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Productuon factors at Iow metaII|C|ty
B %/0] = log,, <X/o> _10g10 (X/0>@ 25 Mo [Fe/H]= —
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- Production factors at low metallicity
St [X/0] = l010 (X/0) , —logy (X/O)@ 25 Mo [Fe/]= -5
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[X/0] = logs, (X/0) , —logy, (X/0), 5 Mo [Fe/]— -5

a0

~ - Production factors at low metallicity
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- JINA sample:
} 53 stars with [Fe/H] =-3.5

- JINA sample:
F 53 stars with [Fe/H] =-3.5

Sample lower limit

| _Model predictions
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3.0

JINA sample: ¢ 15Mg
53 stars with [Fe/H]<-3.51 ® 25Mo SetE
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Summary and conclusmns

: . He burnlng phase is. fundamental to determlne the flnal fate of a

masswe star

» e

. e Ma’_in s’itefo r~s+p ro CE,S.S | ln m a‘ssiye; ~St,a S

0 Rotatlon increases the eff|C|ency of the s process and 19F nucleosynthe5|s" "

(CNO pocket) in He burn|ng,

<o i Very Iow metaII|C|ty rotatlng massive stars can produce beyond the |
" weak s-process.component and match the abundance ratlos of the .

i ‘most metal poor stars observed today
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