Massive stars

School on “The synthesis of the elements”
Granada (12-16 April 2010)

Alessandro Chieffi

Email: alessandro.chieffi@iasf-roma.inaf.it


mailto:alessandro.chieffi@iasf-roma.inaf.it

B

—

(*1/7) 801

4.5 3.5

Log,o(Tey)

5.5



Log,o(L/Ls)

4.5
Logo(Tey)



H — burning: luminosity and lifetime

-

e Y
Convective core

Log,,(L/L,)

H burning lifetime (Myr)

6.5

6.0

5.5

5.0

4.5

4.0

1000

100

10

-l l LI J I Ty l LI J l LELELJ I Ty l LELILJ I LB} I LELILJ l LI J l l-
C 120 a
5 80 al
B 60 -
E 40 ]
5 350 o
Ex 30 3
C 259 a
£ 20 ]
=3 15 -
[ 1 A
- MS,, .

oL
FS

52 50 48 46 44 42 40 38 36
L°g10(Teﬂ)

PT0T=Pgas M

t@T
Lo M®

PTOT=Prad+Pgas
LM’

A 'l " L " A " L PROR T 'l A A A 'l A Il A Il A Il A

0 10 20 30 40 50 60 70 80 9 100 110 120

initial mass

-11.53

bol

-10.28

-9.03

-7.78

-6.53

-5.28

-4.03



Energy budget
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Central H exhaustion
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Basic effects of the H burning o

on the elemental abundances: |

H converted in He (strong neutronization)

O & C converted in N (becomes the most abundant I
element after H and He!) , /
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New theoretical mass-loss rates of O and B stars

J.S. Vink!, A. de Koter?, and H.J.G.L.M. Lamers"®
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H rich mantle

He core
H - He

C,O0,Fl-NT
Ne, Na,Mg , Al , Si

He core
H — He

C,0,Fl-NT7T
Ne,Na,Mg , Al ,Si
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The central He burning

Y 30 + 2 C@,y)* O All stars form a convective core

v (R =

W Convective core

The physical evolution of the star requires the
inclusion of just 2 processes:

a(20,Y)2C and 2C(@,y)*O

The chemical evolution of the star requires the
inclusion of many, many processes because an
efficient n producing chain activates:

H burning shell

“N(@,y)*F(B)*O(a,y)*Ne(a, )*Mg






The central He burning

The n emitted by the > Ne(a,n)> Mg process are mainly
captured by the Fe peak nuclei so that nuclei up to A=90 (S
weak-component) are produced

Central He exhaustion
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The central He burning

Two different groups:

M <60 M, <M

ignite He as RSG He burnt as WR stars

M <25M, <M

always RSG partly as RSG
partly as WR stars
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H rich mantle
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