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; Each heavy atom in our body was build TN A
% _ and processed through ~40 supernova
¥  explosions since the beginning of timel

We are made of star stuff
Carl Sagan
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Figure I-2. Woodcut depicting the fall of the EnSIShelm LL chondrlte on 7
November 1492. A literal translation of the German caption (by Sebastian Brant)
is “of the thunder-stone (that) fell in xcii (92) year outside of Ensisheim.”” This

meteorite, which is preserved in the city hall of Ensisheim, Alsace, is the oldest
recorded fall from which material is still available.
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~« Light and Light-Curves
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Nuclear processes are the engine of the Universe
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Simulation of stellar processes
in laboratory environment

Comparison with observational results and
interpretation through computer modeling
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%Nuclear Reacfnons in S‘rars

, gener'a’re ener'gy

AR creaTe new: lso’ropes and elemen’rs
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Problem: low energy measurement” *

Cross section drops
exponentially fowards
lower energies!
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Low energy experiments last
for many months to obtain
one single data point, studies
are handicapped by cosmic ray |
and beam induced background P
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Flux (cm™ s-1)

Solar Neutrinos from the
pp-chains and CNO cycles
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Neutrinoe Energy in MeV

High accuracy in measurement of:

H(p,ev)’H (total)
3He(3He,2p)*He (pp-I)
3He(o,y)"Be (pp-IT
"Be(p.y)°B (pp-ITI)

“N(p.y)"0 (CNO)

Provides better fluXpredictions for
comparison with observations. Data
provide information and check on
standard solar model and on solar
neutrino oscillation characteristics.



N‘.—"Cleﬂi‘fbu'l“hing" & stellar evolution
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Each burnmg phase is. de‘rermmed by nuclear reac’rlons in ’rerms of

¥ energy generation,
#* Time scale.
#  nucleosynthesis .




The last Days of Stellar Burning

JINA

dissolution of burning shells and
mixing of matter with as vyet
unforeseeable consequences!

Madel: ob.3d.B Time = 5 s5a

Nonburning hydrogen

Hydrogen fusion

Convective Boundary

Heliurn fusion

Carbon fusion

Oxygen fusion

Neon fusion
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Dave Arnett; Santa Barbara, “The last Days of Burning’
http://www.jinaweb.org/events/ucsb06/talks  SB06.html



Massive Stars Collapse =

—X

re-bounce and shock
driven by neutrino wind pressure




r-process production of heavy
elements in supernova shock

CS 22892-052

® observed abundances

Abundance distribution in
metal-poor (old) galactic
halo stars matches solar
r-process abundances!

=> unique r-process sitel




Nucleosynthesis in supernova shock

Important model parameter for abundance predictions
masses, shell closures T;,,, P,, (n,y) & v-processes!

Nucleosynthesis in the r-process
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Thesnuclear ’rmgger of X- ray Burs’rs .
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HCNO & rp-Process
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‘New Initiatives: s

COSI’I’\IC Ray Slmula‘hons

~ Accelerators provide -
5 MeV Radiation distribution
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AMINO ACIDS

Bombardment of as’rerond matemal
leads to the formation of complex
“organic” molecules, the first step to

LIFE - Astrobiology
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