Elements Necessary for Life
How were Elements synthesized?
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Nuclear Fusion in the Sun
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Element Necessary for Life Nucleosynthesis by Y. Mochizuki
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Supernova Cycle Element Necessary for Life
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Onion Structure in a Red Giant

ive star near the end
its lifetime has an
“onion-like’ structure
just prior to exploding
% as asupemova
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Fe core in Pre-Supernova Star

H="Te_ iIf Mass(Fe core)> 1.4Me
He= G0N (Chandrasekhar mass)
C == Ne,Mg"
0 == 5|5 *
5,5 == Fe \
Core ——>'© | Gravitational force >

e- degeneracy pressure

Core starts to collapse

Time Scale toward SN

( Evolutionary Stages for 25 Solar Mass Star )

Stage Temperature Density Duration
(K) (glem’)

Hydrogen Burning 4x107 5 7% 10% yrs
Helium Burning 2 x10® 700 5 %105 yrs
Carbon Burning 6x108 2 x10° 600 yrs
Neon Burning 1.2x10° 4108 Iyr
Oxygen Burning L5x10° 107 6 months
Silicon Burning 2.7x10° 3 <107 1 day
Core Collapse 5.4x10° 3x10° 1/4 sec

Core Bounce 2.3 x10° 4x1o™ milliseconds




Nucleosynthesis by Y. Mochizuki .
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Crucial Weak
Processes pte =n+tv,,
during the Collapse n+e*=p+w,,
- (A,Z)+e"=2(A,Z—1)+7v,,

mainly by © & ot => (A, Z)+e*=2(A,Z+1)+7,,

v+ NE2v+ N,
(A,Z)=nuclei in the N+N2N+N+v+7,
Cr, Mn, Fe, Co, Ni region ., .
pf -shell Nuclei ! rH{d.L)wt{d,2),

vteT=v+e™,

V+(A ,Z}:V+(A,Z)*,
K.L &G.M-P o Vel
Rev.Mod.Phys.75(°04)819 e’ +te Sv+7,

(A Z)*=(A,Z)+v+7D,

Eruption of Kilauea, Hawaii (1970's)
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- ‘Stars|are Born !

—J by NASA/Hubble Space Telescope
NGC 604 in Galaxy M33 HST - WFF

PRC96-27 - ST Scl OPO - August 7, 1996 - Hui Yang (U.IL) and NASA
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Whoam I ?

Therefore, YOU are the CHILDEN of STARS !
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