
This topic is very important.

Binding energy per nucleon is defined the average energy per nucleon needed to 
separate a nucleus into its individual nucleons.

1.

The graph above shows the variation of binding energy per nucleon with mass 
number (A). 

2.

The binding energy per nucleon, Ebn, is almost constant, i.e. independent of the 
atomic number for  30 < A < 170. 

3.

The curve has a maximum of about 8.75 MeV for A = 56 (Fe) and has a value of 7.6 
MeV for A = 238 (U). 

4.

Ebn is lower for both light nuclei (A < 30)  and heavy nuclei (A > 170).5.

Conclusions drawn from the graph:
The nuclear force is attractive and sufficiently strong to produce a binding 
energy of a few MeV per nucleon.

a.

Nuclear force is a short range  force  therefore the  binding energy in the  range 
30 < A < 170 is almost constant. 

b.

Consider a nucleon inside a sufficiently large nucleus. It will be under the 
influence of only some of its neighbours, which come within the range of the 
nuclear force. If any other nucleon is at a distance more than the range of the 
nuclear force from the particular nucleon it will have no influence on the 
binding energy of the nucleon under consideration. 

c.

The property that a given nucleon influences only nucleons close to it is also 
referred to as saturation property of the nuclear force.

d.

A very heavy nucleus (A = 240), has lower binding energy per nucleon 
compared to that of a nucleus with A = 120. Therefore if a nucleus A = 240 
breaks into two A = 120 nuclei, nucleons get more tightly bound. 

e.

6.
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Consider two very light nuclei (A ≤ 10) joining to form a heavier nucleus. The 
binding energy per nucleon of the fused heavier nuclei is more than the binding 
energy per nucleon of the lighter nuclei. This means that the final system is 
more tightly bound than the initial system. 

f.

The iron (Fe) group of isotopes are the most tightly bound. g.


