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An efficient procedure is proposed to predict large finite planar array performance from the
measured or computed small planar array of a similar lattice. The analyses are based on ports
measurements of the mutual admittance matrix. The mutual admittance depends on the element
type, frequency of operation, polarization, and arrangement lattice. From the small array
mutual admittance matrix, the larger array mutual admittance matrix is constructed. Such
admittance ignores the mutual coupling between the elements beyond the small array domain.
Once the admittance matrix has been constructed for the large array, the array elements active
(effective) input impedance under different scenarios can be predicted easily. Also, from the
effective voltage terminal of the elements, an array factor, including the mutual coupling, can
be computed to predict the array gain and radiation patterns. The proposed method's efficiency
comes from dealing with matrices of order equal to the array number of elements. With the
corresponding admittance matrix, one can study the array's performance under several
scenarios. The effective impedance of the elements can be used to design a feeding network
based on the elements' effective input impedance that considers the mutual coupling. Also, it
is possible to perform feeding network optimization.
Here, to illustrate the procedure, an example of an air microstrip patch antenna excited by a
hook-shaped probe is considered as an array element. The results obtained using the present
method are verified by the full-wave numerical analysis of the sizeable finite array.
Also, the gap waveguide technology concept is presented through an example of the feeding
network design at millimeter-wave frequencies for an array of magneto-electric dipoles. A
procedure is presented to reduce the number of optimization parameters for the sizeable parallel
feeding network.
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