Fission and Fusion
Fill in the notes using your books or the internet
Nuclear Fission Reactions:
Nuclear Fission – 
1. A large nuclei captures a slow moving neutron.

2. Resulting neutrons can then be used to split other nuclei – Chain Reaction
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From: www.atomicarchive.com
Equation:

10n + 

→
14056Ba + 9336Kr + 3 10n  (What is the missing particle?)
The total nuclear mass of the products is less than the total nuclear mass of the reactants!

How can that be?

Some of the mass is converted into _________. 

We can calculate the amount of energy using Albert Einstein’s famous equation:                
Controlled fission – Fission can be controlled by absorbing neutrons released from the reaction.

· Where can controlled fission reactions be used?
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From: www.atomicarchive.com
Uncontrolled fission – Fission continues until all nuclei are split.

· Where can uncontrolled fission reactions be used?
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From: library.thinkquest.org
Nuclear Fusion Reactions:
Nuclear Fusion –

Equation:

21H + 
31H
→

+   10n  +  energy  (What is the missing particle?)
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From: www.mofo.go.jp
A fusion reaction with 1g of the fuel composed of deuterium and tritium will produce the energy equivalent of burning 8 tons of petroleum. 

Where is the following reaction found?
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Which would we prefer (if we could) to have in nuclear power plants – fission or fusion? 
Why is it not yet available to use for energy production on Earth?
Where does this energy associated with nuclear reactions come from? 

· When an nucleus is formed from subatomic particles its mass is always less than the mass of the individual particles

· The difference between these masses ( the                                                   ) is a measure of the                                           
                                                          that holds the nucleus together

· The greater the binding energy the more stable an isotope is ( more energy is released when the nucleus forms ( low energy = stable
For example:  If the actual mass of a boron-10 nucleus is found to be 10.0129385 amu, what is the binding energy per nucleon?


Step 1: Calculate the expected mass of a boron-10 nucleus by adding up the masses of the 

                         individual protons and neutrons


Step 2: Calculate the mass defect by finding the difference between the expected and observed 

                        masses


Step 3: Calculate the total binding energy by first converting amu to kg, (1.66 x 10-27 kg/amu) 
and using Einstein’s equation (J = kg∙m/s2)

Step 4: Calculate the binding energy per nucleon by dividing the total energy by the number 

                        of nucleons

Mass Defect and Binding Energy Practice
1) An atom of lithium-7 has a measured mass of 7.01600 amu. Calculate its mass defect.
2) Calculate the nuclear binding energy of one lithium-6 atom. The measured atomic mass of lithium-6 is 6.015 amu.

3) Calculate the binding energies of the following two nuclei, given their measured masses

a. Potassium-35, atomic mass = 34.988011 amu

b. Sodium-23, atomic mass = 22.989767 amu

4) What is the binding energy per nucleon for each of the nuclei in #3? Which is more stable?
