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Saen‘nfuc goal in Nuclear As’rrophysws is to explor'e

0 Nuclear' Slgna’rure in the Cosmos

A The Nuclear Engine of Stellar Evolu’rlon & S‘rellar Explosmn

‘@ The Origin of the Elemen’rs 25 ; '
The Or'lgm of Life i

A network “of international JINA
collaborations for-achieving this goal
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The light emission of stars
_and stellar explosions..
reflects the role of stars =~ °* |
as nuclear power plants!
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Figure I-2, Woodcut deplctmg the fall of the EnSIShEIm 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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L ght and Light-Cu rves :

Light in‘r’ensi’r&i correlates with energy-output -

SN - light curve

s

°

Lig;hT curve follom}é the rqdioac‘riv_e decay law °®Ni, °°Co, *4Ti
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1 MeV 30 MeV :
y-RGdIGTIOh in Galac’nc Survey

4"__‘T-i in SLIP@I"HQVG_'CGS'_"AJL.O'CGT.iOIn.




Stars & Stellar Explosions
are Cosmic Cauldrons




JTIA

Nuclear processes are the engine of the Universe !
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Snmula’ruon of s’rellar processes 2
in Iabo_ra’rory _CH_V“”O"_me”T '

2 Compamson with observational resul’rs and
- m’rerpre’ra’rlon Through computer modelmg




Nuclear Reac’rlons in S’rars

genera’re energy |
crea’re new ISOTOPZS and elemenTs _
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NUICJZGI“J burning & stellar evolution

O-ignition "

CJghMon'

%

He-ignition

s

H-ignition

Each burning phase is. de‘rermmed by nuclear‘ r'eac‘nons in Terms of
¥ energy generation,

- % time scale.
# nucleosynthesis .




Neutrino detectors

-Borexino, Gran Sasso, Italy
Y iR ' SNO, €anada, and

V  Neutrino

- Superkamiokande, Japan







52| The last Days of Stellar Burning

Naonburning hydrogen

Hydrogen fusion

Convective Boundary

Helium fusion

Carbon fusion

Oxygen fusion

Neon fusion

Magnesium
fusion

Silicon fusion

Iron ash




Massive Stars Collapse o

—X

re-bounce and shock
driven by neutrino wind pressure
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® observed abundances
— scaled s. s. r—process




Detection of ®%Fe
with INTEGRAL
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Important model parameter for abundance predictions
masses, shell closures T,,,, P,, (n,y) & v-processes!

\Nucleosynthesis In the r-process
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JINA

Joint Institute for Nuclear Astrophysics 2002

Movie "H. Schatz, National Superconducting Cyclotron Laboratory

Calculation @ K.Vaughan,JL.Galache, —  _ “
and A. Aprahamian, University of Notre Dame TITLL]

Model :B. Meyer, Clemson University
and R. Surman, North Garolina State

Temperature: 1.50 GK
Time: 2.7e-14 s




- X- Ray BursTs as
Nuclear Labom’rory




X-ray flux
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~+ Elements in our Galaxy
COBE FIRAS 158 um C Line Intensity

=1 & B



R Ruterkamp 69 ACETYLENE

NASA astrobiology bbs__er'v'c(‘ribh program




. \l New InITIGTIVZS g ]
'of Cosmuc Ray Simulations ™
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Accelerators provide
~ 5 MeV Radiation distribution
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Bombardmen’r of as’reroud material+
leads to the formation of complex
“organic" molecules, the first step to

LIFE ;- As‘rroblology




Each heavy atom in.our b-6dy was build
and processed through ~40 supernova
~explosions since the beginning of timel

We are made of s’rar‘ sTuff
o wCal Sagan




