
These are pages 22 - 24. The end of the chapter. 

EMAIL ME if you have questions. 



Beta Decay

Beta-minus particle (β-) – electron, -1
0e

Beta-plus particle (β+) – positron, +1
0e

The Greek letter beta a swoopy capital B. 



Beta Decay

The missing kinetic energy must be going to something else. 



Beta Decay

Conclusion:  there is third particle involved with beta 
decay that carries away some KE and momentum –
virtually undetectable



Beta Decay

Neutrino and anti-neutrino (ν):  fundamental particles 
- no charge – very small mass 

Greek letter nu, swoopy lowercase v. 



Beta-minus Decay

 Example reaction:

 General equation:

 How does this happen?  
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Weak Force

Neutron turns into proton, electron, neutrino, and energy



Beta-minus Decay



Beta-plus Decay

 Example reaction:

 General equation:

 How does this happen?  
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Beta Decay
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Look at the mass number 
and atomic number to see 
if it’s beta plus or beta 
minus



Look at the mass number 
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if it’s beta plus or beta 
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Energy Levels in Nucleus

The nucleus has quantized 

energy and consists of 

discrete energy levels like an 

atom.



Gamma Decay

Gamma particle (γ) – high energy photon 

Greek letter gamma, upside down support 
ribbon
Photons are how EM spectrum deliver its 
energy – bundle of EM energy



Gamma Decay
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Gamma Decay
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Antimatter

Antimatter (antiparticle): particle with same mass but 
opposite charge



Antimatter

Electron e- or e

Positron (antielectron) e+ or e



Pair Production

Pair Production:  high energy photon interacts with 
nucleus and is converted into a particle and its 
antiparticle



Pair Production

Example of:  conversion of energy into matter

How much energy does each particle have?  Half 
energy of a photon

Why must a particle and antiparticle be formed? Why 
not one particle? To conserve charge



Pair Annihilation

Pair Annihilation:  particle and antiparticle collide and 
convert to pure energy



Pair Annihilation

Example of:  conversion of matter into energy 

Why two photons in opposite directions? 
Conservation of momentum and energy

How much energy does each photon have? Rest mass 
of one particle



An electron and positron, essentially at rest, annihilate each other to produce two 
photons of equal energy moving in opposite directions.
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An electron and positron, essentially at rest, annihilate each other to produce two 
photons of equal energy moving in opposite directions.



I wish we were all together for this important moment. I love 
being able to say: 

“The End!”
Seriously, the end. We’re done with notes. It’s all 
review and project from here on out. 


