
• For most nuclei, the binding energy per nucleon is about 8MeV. 
• Binding is less for light nuclei (these are mostly surface) but there are 

peaks for A in multiples of 4. (But note that the peak for  8Be is slightly 
lower than that for 4He. 

• The most stable nuclei are in the A~60 mass region 
• Light nuclei can gain binding energy per nucleon by fusing; heavy nuclei 

by fission. 
• The decrease in binding energy per nucleon for A>60 can be ascribed 

to the repulsion between the (charged) protons in the nucleus: the 
Coulomb energy grows in proportion to the number of possible pairs of 
protons in the nucleus Z(Z-1)/2 

• The binding energy for massive nuclei (A>60) grows roughly as A; if the 
nuclear force were long range, one would expect a variation in 
proportion to the number of possible pairs of nucleons, i.e. as  A(A-1)/2. 
The variation as A suggests that the force is saturated; the effect of the 
interaction is only felt in a neighborhood of the nucleon. 

Binding (summary) 

http://amdc.in2p3.fr/web/masseval.html  
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Nuclear liquid drop 
The semi-empirical mass formula, based on the liquid drop model, considers five 
contributions to the binding energy (Bethe-Weizacker 1935/36) 
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The semi-empirical mass formula, based on the liquid drop model, 
compared to the data 
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A = 21 isobaric chain 

Separation energies 
one-nucleon separation energies 

two-nucleon separation energies 

Using http://www.nndc.bnl.gov/chart/ 
find one- and two-nucleon separation 
energies of 8He, 11Li, 48Ni, 48Ca, and 141Ho. 
Discuss the result. 
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Odd-even effect 

chemical potential  




