
 

 

 

BINDING ENERGY PER NUCLEON (BEN): 
It is the average energy required to remove a nucleon out from its nucleus. 

It is also called average binding energy or specific binding energy.  
 

  It is given by the total binding energy divided by the mass number of the nucleus. 

    i.e. 𝐵𝐸𝑁 =  
.ா


 

Numerical:  
       

Binding energy 𝑩𝑬: 
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Significance of binding energy per nucleon (BEN): 
Binding energy per nucleon explains the stability of nucleus, greater the value of binding energy 

per nucleon, the more stable is the nucleus and vice versa. 

 

 

Unit of BE is Joule (J). 

Unit of BE is MeV. 

𝑩𝑬 =  𝜟𝒎 × 𝟗𝟑𝟏 𝑴𝒆𝑽  

𝑩𝑬 = ∆𝒎 𝒄𝟐 if 𝛥𝑚 is in Kg. 

if 𝛥𝑚 is in amu. 

Mass defect ∆𝒎: 
 
 

𝒁 = 𝒂𝒕𝒐𝒎𝒊𝒄 𝒏𝒖𝒎𝒃𝒆𝒓 
𝒎𝒑 =  𝒎𝒂𝒔𝒔 𝒐𝒇 𝒑𝒓𝒐𝒕𝒐𝒏 

              𝒎𝒏 = 𝒎𝒂𝒔𝒔 𝒐𝒇 𝒏𝒆𝒖𝒕𝒓𝒐𝒏  
𝑴 = 𝒓𝒆𝒔𝒕 𝒎𝒂𝒔𝒔 𝒐𝒇 𝒏𝒖𝒄𝒍𝒆𝒖𝒔 

∆𝒎 =  (𝒁𝒎𝒑 + 𝑵𝒎𝒏) –  𝑴 

BINDING ENERGY PER NUCLEON (BEN): 

𝑩𝑬𝑵 =  
𝑩. 𝑬

𝑨
 

Unit of BEN:  𝑱/𝒏𝒖𝒄𝒍𝒆𝒐𝒏     OR    𝑴𝒆𝑽/𝒏𝒖𝒄𝒍𝒆𝒐𝒏 

1. The Mass of 17Cl35 is 34.9800amu. Calculate its binding energy and binding energy per nucleon. Mass 
of proton (1H1) is 1.007825amu and mass of neutron (0n1) = 1.008665amu.   

8.219 MeV/ nucleon 
2. Calculate the binding energy per nucleon of 26Fe56. {Atomic mass of 26Fe56 is 55.9349 u and that of 1H1 

is 1.00783 u and mass of 0n1= 1.00867 u and 1u=931MeV}.    
8.791 MeV/ nucleon 

3. Calculate the binding energy per nucleon of calcium nucleus (20Ca40). {mass of 20Ca40 is 39.962589u 
and that of proton(1H1) is 1.007825u and mass of neutron (0n1) = 1.008665u and 1u=931MeV.} 

8.54 MeV/nucleon 

Packing fraction: 

Packing fraction, 𝑓 =
௦௧ ௦௦ି௦௦ ௨ 

௦௦ ௨
 

  or   𝑓 =
ெି


 

It is the measure of comparative stability of an atom. 
If 𝑃𝐹 > 0 then the nucleus is less stable. 
If 𝑃𝐹 <  0 then nucleus is more stable. 

Example: 
1. For 2He4 : isotopic mass, 𝑀 = 4.00377 𝑎𝑚𝑢 and mass number, 𝐴 = 4 

∴ 𝑝𝑎𝑐𝑘𝑖𝑛𝑔 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 > 0, which indicates 2He4 is relatively less stable. 
2. For 26Fe56: isotopic mass, 𝑀 = 55.9349 𝑎𝑚𝑢 and mass number, 𝐴 = 56 

∴ 𝑝𝑎𝑐𝑘𝑖𝑛𝑔 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 < 0, which indicates 26Fe56 is relatively more stable. 


