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Alpha decay
o-disintegration energy
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X527+ He+Q
Fora-particle emission for Q>0 i.e. +Ve, the above
equation represents that the rest mass energy of
parent nucleus is larger than the rest mass energy of

the two product. l.e. M>M, + M,

Therefore the parent nucleus is in the higher energy
state, so it disintegrate.

This +ve Q energy is sheared between the products.
Among them the a-particle being lighter carries mos
of the energy.

Q = [m(4X) —m(423Y) — m(GHe)]C*



Alfa disintegration energy =
At the time of «- emission, the parent nucleus is at
rest, having zero momentum. So the products of
o-disintegration must have zero momentum.
Now if the residual nuclei takes a momentum P,
And a-particle takes Pa, then according to
conservation of momentum

P,=Pax = Myv,=M_v,
If Q be the a-disintegration energy, which is the tota
energy released in the disintegration process, we can

write 1 1
Q=3 M, v t5 Myv;
1 1 M5v;
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M,;+ M,
= E4( M, )
Since the masses of the nuclei in the unit of atomic
masses are close to their mass numbers, So we can
write M = A-4 and M = 4, so that

A
Q = Ea(m)

MeasuringE, , Q can be determined from above
equation.



For zéEPO,the o- energy 1SE,, =5.305 Mev =
210
Which gi givesQ = 5. 305(—) =5.408 Mev

A—4
Again we have g, = ( —

For example A=210

E, = Q(l—m) ~Q(0.981)

i.e. more than 98% of energy is taken by - particle.



