
The Nucleus 
 
1.  Two particles, called nucleons: 
 proton – positive charge, changing # changes identity & mass of atom 
  atomic number = # of protons 
 neutron – no charge, changing # changes mass of atom 
  atomic mass = # of protons + # of neutrons 
NOT PART OF NUCLEUS but remember 
 (electron – negative charge, changing # changes charge of atom) 
 
2. isotopes – same # protons, different # neutron 
Designations: 
 hyphen- English name-atomic mass, e.g. carbon-12, carbon-14 

 nuclear symbol – 𝑎𝑡𝑜𝑚𝑖𝑐 𝑠𝑦𝑚𝑏𝑜𝑙𝑎𝑡𝑜𝑚𝑖𝑐 𝑛𝑢𝑚𝑏𝑒𝑟
𝑎𝑡𝑜𝑚𝑖𝑐 𝑚𝑎𝑠𝑠  , e.g., 𝐶6

12 , 𝐶6
14  

 
3.  Two competing forces 
 electromagnetic – like charges repel, Coulomb’s law 
 strong nuclear – binds nucleons together 
 
Comparison of forces 
 e-m – weaker BUT can act over longer distance, pushes out 
 strong nuclear-MUCH stronger buts only over VERY short distances, 
pulls in 
 
Nuclear stability occurs when the strong nuclear is greater than the e-m 
This occurs because: 
 * the neutron:proton ratio is such that proton-proton repulsion doesn’t 
blow the nucleus apart (1:1 up to 1:1.5, as atomic # increases) 
 * the nucleus has a small enough diameter that strong nuclear > e-m  
 
4.  A nuclear reaction affects the nucleus of an atom. 
When the nucleus is NOT stable, it undergoes a spontaneous nuclear reaction.  
This is called radioactivity or radioactive decay 
Particles and/or energy are emitted – this is called radiation. 
After decay, a different nucleus exists and thus a different element 
 
Other nuclear reactions happen when there is enough energy introduced to cause 
nuclei to either  
 join – fusion or 
 split – fission 
 
Fusion happens in stars like the Sun and in hydrogen bombs. 
Fission happens in nuclear power plants and in nuclear bombs. 

(more on back) 



Once a fusion or fission reaction is started by the introduction of energy, it can 
proceed by a chain reaction.  The particles and energy produced keep the 
individual nuclear reactions going. 
 
Decay chain or series 
A radioactive element may decay into another radioactive element!  This can 
cause a series of decay steps until a stable element results. 
Alpha decay – a He nucleus is emitted, 2 protons and 2 neutrons 
 
  * atomic number and atomic mass number decrease 
 
Beta decay – a positron is emitted, a neutron changes into a proton and a 

positron (same mass as an electron but positive charge)  
  * atomic number increases, atomic mass number does not change 
 

 
 
Further learning: Chap. 21 (pp. 681 ff) and 
https://www.youtube.com/watch?v=fES21E0qebw&index=41&list=PLybg94GvOJ9EbbO2RXPWTUNIIE0C7hSf
m 
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