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 The binding energy of the nucleus and can be interpreted as the energy that must be added 
to a nucleus to break it apart into its components. Its given by Einstein mass–energy 
equivalence relation as (mass of the Z electrons and its BE where canceled): 

 the binding energy per nucleon is approximately 
constant at around 8 MeV per nucleon for all 
nuclei with A ≥ 50. For these nuclei, the nuclear 
forces are said to be saturated 



Nuclear Models 

All nuclei are composed of two types of 

particles: protons and neutrons 

1- The Liquid-Drop Model 
In 1936, Bohr proposed treating nucleons like 

molecules in a drop of liquid. Four major effects 

influence the binding energy of the nucleus in 

the liquid drop model: 
The volume effect.  
The surface effect.  
The Coulomb repulsion effect.  

The symmetry effect.  





2- The shell Model 
When the binding energies are studied more 

closely we find the following features: 

Most stable nuclei have an even value of A. 

Furthermore, only eight stable nuclei have odd 

values for both Z and N. 

There is evidence for regularly spaced peaks in the data that are 

not described by the semiempirical binding-energy formula. The 

peaks occur at values of N or Z that have become known as 

magic numbers: 

 Z or N = 2, 8, 20, 28, 50, 82  
• In this model, each nucleon is assumed to exist in a shell, 

similar to an atomic shell for an electron. The nucleons exist in 

quantized energy states. 



Radioactivity 
Three types of radioactive decay occur in radioactive substances:  

• Alpha decay (4He nuclei);  

• Beta decay, (electrons or positrons);  

• and gamma decay, (high-energy photons). 

The rate at which a particular decay process occurs in a 

sample is proportional to the number of radioactive nuclei 

present (that is, the number of nuclei that have not yet 

decayed). 

• If N is the number of undecayed radioactive nuclei 

present at some instant, the rate of change of N with 

time is 
• The decay rate R, which is the number of decays per second 
• The half-life of a radioactive substance is the time interval 

during which half of a given number of radioactive nuclei 
decay. 












