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Others (?H,3He,®Li,’Li)<0.00001

The big bang

o Si-ignition
- O-ignition

. Ne-ignition

C-ignition

160 o iy
The cosmos is within us. We are made
of star-stuff (Carl Sagan)

' “OXYGEN

- 65.0%

Human Body Ingredlents

The four ingredients below .
are essential parts of the body’s ; Other Key
; = . . Elements

protein,sa fat
| : Calcium 1.5%

and maintaining bones
. and teeth; also found
in the molecule ATP

Critical to the conversion

rives
of food into energy. chemical reactions in cells.

Potassium 0.4%
Important for electrical
signaling in ':,'."2‘.""
of water in the body.

" Sulfur 0.3%

that enables the body to

CAREON " ruse sugar), breast milk,

18.5% |

The so-called backbone : i

of the building blodcsofthc P

body and a key part of other

important compounds, such as
and g -

= 'lnsldn.halrondndls.
thlonne 0.2%

" in nerves’ electrical
.g "slgnaling. also helps
regulate the amount
of water in the body.

. Magnesium 0.1%
HYDROGEN c ¥ .”;-';. v important roe
structure
9 - 5 % skeleton and muscles;
Helps transport nutrients, also found in molecules
and regul that help enzymes us‘
body temperature. Also plays ATP to supply energy
an important role in energy chemical mcdons in co!ls.
production. lodine (trace amount)
Part of an essential
u hormone produced
by e Syrold gland:
Iron (trace amount)
Part of hemoglobin,
which carries
in red blood cells.
Zinc (trace amount)
NITROGEN Fomna;tofsomtm
enzymes invol
3 - 3 % in digestion.
Found in amino acids, the - -
building blocks of proteins;
an essential part of the nucleic

acids that constitute DNA.
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4H62+4Hez+4He2 — 12C6 + Y+
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o+o «—3Be (t~2.6 1016 s) 8Be + o= 12C7(7.7 MeV)
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1. Carbon~10° K

2C+12C —» 2Na+p :23Na(p, o) 2°Ne;
— Ne+a - ®Ne,2Na+ p,a—*2°Mg; 2’Al;..

2. Neon ~2x10° K

ONe+y > 180+a. | : 2Mg(a,y)?®Si; ®Mg(a,n)?Si;
“Ne+o — 2*Mg 26Mg(a n)#°Si; 2°Mg(a.,y)*°Si; 2’Al(a,p)*Si;

3. Oxygen ~ 3x10° K

16O+160 9288i+a E --------------- .-- ------------ ;
—315+n
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10-100 g/cm? neutrons =>neutron capture timescale: ~ 0.2 us

=

Equilibrium favors

(Y,n) photodisintegration ~ *Waiting point”

Location of path: S, = T4/5.04 x (34.08 + 1.51log T, — 1.5 log n.) = 2-4 MeV
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Proof of particle stability

*Masses

*T12(B%)
*Cross sections



D-Process

B Sn p plp ., L+ L || Nucleus Z Solar system Isotopic
\decay In ! abundance abundance
p > C 106
. (Si = 10°) (%)
on Cd p P b+ 4+ b |1 | [[32Ba 56 453103 0.1
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Special: New Learning Series on Genetics, page 70,
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*What is dark matter?

*What is dark energy?

*How were the heavy elements
from iron to uranium made?
°Do neutrinos have mass (and
how much)?

*Where do ultra-energy
particles come from?

Is a new theory of light and
matter needed to explain what
happens at very high

FEBRUARY 2002

| temperature?
lrJen%nes%si[:ered ’ *Are there new states of matter
Questlons at ultrahigh temperatures and

densities?

eAre protons unstable?
*What is gravity?

*Are there additional

‘Physics

AR L il

dimensions?
How did the Universe begin?
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3N + n — S4Ni* — 5Fe + 4He + 1.544MeV
NI T RE5TH: 9.658 MeV
ANi a K STB: 8.114 MeV
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