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Hadronic Part:H Leptonic Part:L



4Leptonic Part

We introduce the notation,

The polarization vector:



5Leptonic Part

After factoring a factor                            , we have the 
results for the matrix elements:



6Leptonic Part

neglect the electron mass: 



7Hadronic Part

The transition matrix elements can be parametrized as:

We introduce the notation:

The total helicity amplitudes :



8Hadronic Part

helicity amplitude:



9Three-body semi-leptonic decays

Sum over the polarization of the intermediate states, sum over 
the helicity of initial and final states: 

The decay width formula:



10Three-body semi-leptonic decays

Integrating over the angle,



11Four-body 

The              transition is described by 

The transition amplitude:

The decay width:



12Total Decay Width

Thus the differential decay width for                             is given 
as:
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In the narrow-width limit, the integration over the         invariant 
mass will be conducted as :

Total Decay Width
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