
Nuclear Physics.

Mass Defect and Nuclear Binding Energy
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Mars Defect
· Experiments reveal that

total mass of medens is less than its

constituents (protons and neutrons).
· This differenc is called mass defect
· The difference between the mass of

anuleve and the sun

of the individual masses of
its protons and neutrone, separated

to

infinity
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A : Mass Number In= 1

. 66 x 1027 kg
2: Protun Numer
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A-2 : No · of neutrons -

2 : No , of protons .

mpimals of a proton
& Given usually interns of

u

Maimars of a nution - Given usually interns of
u

Mtotal : mass of a nucleus

Am= Zmp + (A-2)Mme Mental



Due to energy mass equivalence,
the energy released

is explained by the decrease in mass.

Sincemule are made up of protons and neutrons, there
are forces of repulsion between protons, hence it takes energy to

bind the mulusor hold the nucleus together).

Binding Energy
The

energy required to break a nucleus
into its

constituent protons
and neutrons.

Energy and Mass
are proportional , hence

total energy

of a nucleus is les than the sun of the sergies

of its constituent nucleons.

Hence the formation of a nucleus from a system
of isolated protons and

neutrons is an exothermic

reaction .

The energy can
be calculated using

E = mch

R
.

Find the binding energy released in
the formation

of aHe-4
me

mans of proton = 1 . 0073u

2 mars of neutron =
1 .008Fu

mass of He-muleus = 4 .00154



Step 1

Find Am

Step 2

Find DE

Note :

Show that In is equivalent to 934
MeV.

DE = Amch



Binding Energy Per Nucleon

·Binding energy is not a measure of stability.

· Binding energy per
nuclon is the true measure of

stability.

Binding Energy Per Nudern= Binding Energy of nudes

(BEpN) Nucleon Number

· A higher binding energy per
mulon indicates higher

stability.(greater energy is needed
to break therrs)

key features :

· At low mass numbers,
nuclei tend to have

Low BEpN ,

hence they are unstable.

· This means, they will
most likely undergo fusion.

· At high nulin numbers
,
the general BEPN is high and it gradually

decreases with increasing mass number.

·This means , the heaviest elements are
most unstable and will

undergo fission.



· Graph doesnot start from zero. Real BEPN is

for Iron-56 .

Note : Identify the problem in the graph.
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Note : When a high BEPN nucleus is formed,
its protons and neutrons will be more lightly
bound
, causing a release of energy ,making

the nucleus more stable.






