Option D4

Fusion



Jeans criterion

e Star formation starts when gravitational
energy exceeds thermal kinetic energy for a
gas cloud
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Proton Proton chain

Hydrogen Fusion by the Proton-Proton Chain

Step 1

Two protons fuse to make
a deuterium nucleus (1
proton and 1 neutron).
This step occurs twice in
the overall reaction.
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Step 2

The deuterium nucleus
and a proton fuse to make
a nucleus of helium-3 (2
protons, 1 neutron). This
step also occurs twice in
the overall reaction.

Step 3

Two helium-3 nuclei fuse
to form helium-4 (2
proions, 2 neutrons),
releasing two excess
protons in the process.
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CNO cycle

* Only for
higher
mass stars
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H - Hydrogen
He - Helium
C - Carbon

M - Niytogen
O - Oxygen



After main  "Be+ "He — “C+y
segquence?

nonburning hydrogen
hydrogen fusion
helium fusion

* Triple alpha

inert carbon fusion
process iron core
* This
continues
to iron for
a high |
oxygen fusion
mass star neon fusion

magnesium fusion
silicon fusion



Mass luminosity

relationship
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* Ex: Rigelis LocM
18 M..
What is its L oC 183'5 — 25000
luminosity?

* How much
shorter is
its life?



Mass luminosity relationship

e Ex: What s

e Could

the mass of I oc M3-5
a red dwarf

with 104
Ls?

M oc L%5

Jupiter be a

red dwarf? I
WAL o (107)55 =0.072
M =0.072x1.98x10 kg



* How man
Jupiters tc:/ MRD 1.4 x 1029 kg

make a red —

i M, 19%x107kg

Jupiter's Mass

15Jupiters
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dupiter’s moas i3 318 times of the
Earth s mass. 11 would take aver 3146
Farfhs to equal 1he mass af Jupiler




