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RELATIVE ABUNDANCE OF ELEMENTS BY WEIGHT
o Universe Calcit
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NUCLEOSYNTHESIS
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A Supernovae NucleosynthesiSi burning
A Cosmic Ray Spallation
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STELLAR HELIUM BURNING

The Triple Alpha Process

(Helium Fusion) {(gamma photon)

A Helium Reactions: d.%,“j\\i o | 5w
8 ) »;";4.—_—__."’"??——#;{\—“ : -.—*;'ng—" |
. a+at °“be &7 -l /
(Q =-0.092 MeV].F 1016s) e parice) 1D % e

. a+8 S Pyg(Q =+7.367 MeV, Hoyle State = 7.654 MeV)
Ill. a+1°CIHhi%0 +g(Q = ¥.162MeV)
(slow, otherwise nd?C remains)
V. a +1%0T1hH?°Ne+g(very slowg due to parity conservation)
A a +12Cburnsat very small crossections £ -Mmarn (L04Lcn?)
= Currently, reaction rate error is larghi35%)
A Thermonucleareaction rate involving two nuclei:is

E

Only narrow energy g . :
rangeis relevant R= \/ = r’(‘j Es. . (BE)e " dE
(Gamow Peak) pm(kBT)
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THE 12C(a,g)'°O Reaction

A Theholy grailof nuclear astrophysics

+].. Periodic Table

of the Elements  [&[<]s Affects the synthesis
@ CiCE  of most of the
elements of the
periodic table
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requires to become a A N S
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supernova Multiplier on “C(e,,7)"0 Rate by Buchmann (1996)

S. Woosley, A. Heger, Phys. RE2(2007) 269 7



THE GAMOW PEAK (WINDOW)

A Narrow energy range where thermonuclear reactiomsnost likely
to occur in stellar plasma is a product of two distributions:

|.  MaxwellBoltzmann energy distribution withrsl
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a+12C REACTION
U a (P=0"+12C(P=0cross
section,s(g,), isdominated by
pcwave(El) anddgwave(E2)
radiative capture td*0O ground
state (P=0")

0 Twobound states, at 6.9®eV
(F=2") and7.12 MeV(P=1°),
with subcthresholdresonances
at E-=0.245 and0.045MeV,
provide most ofs (g,) through
their finite widths

U Distinguish E1 and E2 by
measuringgcangular
distributions



