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S-matrix may be expanded perturbatively as                             which means  

Since the S-matrix connects the initial state to the final state, it must be unitary

i.e. unitarity is maintained so long as                   and   

Now the cross-section, by a dimensional argument, will vary as

If this increases faster than                then                will keep increasing and at some energy
It will violate                       i.e. unitarity

Froissart bound

S-matrix

Probability amplitude for a scattering process is

The S-matrix is a quantum mechanical operator which connects the initial state to the final 
state.


