Stellar Fusion and Nucleosynthesis
Note Taking Guide

Name:

Learning Targets:
1.
I can use a model based on evidence to illustrate the life span of the Sun and the role of nuclear
fusion in the Sun’s core to release energy in the form of radiation. (NGSS HS-ESS1-1)
2.
I can communicate scientific ideas about the way stars, over their life cycle, produce elements.
(NGSS HS-ESS1-3)
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Example 1:
Using E=mc2, convert the mass of an electron (9.109 383 x 10-31 kg) into its energy equivalent in Joules,
electron-Volts, and MeV.

As you already know, most hydrogen nuclei consists of a single proton and most helium consists of two
protons and two neutrons. If it's hard to get two hydrogen nuclei to fuse because of electric repulsion, you
can imagine how difficult it is to get

of them to fuse.
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Symbols in Nuclear Reactions
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The p-p Chain
Write the reaction equations to the right of their descriptions:
1.

Two hydrogen fuse to make deuterium and a positron.

2.

Deuterium fuses with hydrogen to make helium-3 and a gamma photon.

3.

Two helium-3 fuse to make helium-4 and two protons.
1u=

MeV

Example 2:
Using the information in the mass table and the first reaction equation, determine the amount of mass lost
in the reaction (in atomic mass units) and then convert to MeV.

Nucleosynthesis of heavier elements...
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This is the likely fate of the Sun and the nebulae can be "out of this world" beautiful!
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Binding Energy
To discover that elemental limit, we need to know some more nuclear science. The mass of an atomic
nucleus is

than the mass of its constituent protons and neutrons. This mass difference is

called
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Binding Energy Background Practice...(separate paper)
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Once a massive star reaches that final element
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much energy as the Sun does over its entire lifetime! The enormous energy released in these explosions
allow for elements
than
to be formed. Precious metals used in jewelry (gold,
silver, platinum, etc.) were forged in the explosions of dying stars!
After the supernova has spread much of the star's former mass out into space, the collapsed core remains
as one of a few interesting objects:
--all the core's mass compacted into neutrons about 10 miles across.
--all the core's mass is mathematically predicted to be located a single point!

