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On the definition of the generalized scattering 
matrix of a lossless multiport

In this paper, we reconsider the question of the definition of the generalized scattering matrix 
(GSM) of a lossless device, and show the conditions that the GSM must satisfy in order to 
correctly represent a lossless device, independently of the method used for its calculation. 
Moreover, starting from circuit theory, possible choices are considered, and among them the 
one is examined that seems to be the most meaningful when dealing with modes below cutoff. 
When the circuit is lossless, in fact, the resulting GSM is unitary, even when modes below cutoff 
are taken as accessible. This property provides an immediate check of the correctness of the 
computational implementation of actual problems. Finally, a practical example of the usefulness 
of the conditions provided is shown.
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