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Beta decay
Energetic of Beta Decay



Neutron rich nuclei
n→p+e +Ῡ

For very heavy nuclei

Stable state is the minimum
energy state of the nucleus.

N

Proton rich nuclei
P →n + e+ + γ

For very heavy nuclei

+ α- decay

+ fission

N



Decay

Electron capture

Decay



•Energetics of  β- decay:

For β- decay
The disintegration energy in The disintegration energy in 

where and are the
Nuclear masses of X and Y,  me is the 
electronic mass.



In atomic masses

In energy unitIn energy unit

This implies that occurs  only if
the mass of the parent atom is greater 
than that  of the daughter atom.



•Energetic of  β+ decay:
For β+ decay
The disintegration energy in β+ decay

In atomic massesIn atomic masses

In energy unit



Which implies that β+ decay is possible
if the mass of the parent atom is greater 
than that of the daughter atom by at least 
twice the electronic mass.twice the electronic mass.
Since the electron has a rest energy of 
0.511 Mev. So, to possible the disintegra-
tion the mass of parent atom must be 
Greater than that of the daughter atom 
by an amount at least equal to 1.022Mev.



Orbital electron capture:

The disintegration energy in E.CThe disintegration energy in E.C

In energy unit



This implies that the electron capture is
possible if, and only if, the mass of the
parent atom is grater than that of theparent atom is grater than that of the
daughter atom by at least the binding
energy of the electron.
If Be is small, the condition simply
reduces to 



E.C and β+ decay can occur in same nucleus.
The decay Beryllium to Lithium

The difference in the atomic masses of the 
two nuclei is 0.864 Mev, which is less than two nuclei is 0.864 Mev, which is less than 
2meC2 = 1.022Mev
The decay Bromine to Selenium



The atomic mass difference between he 
two nuclei is 2.66 Mev , which is greater
than 2meC2.than 2meC .


