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The study of optical ring resonators (RR) has had a great deal of attention from the scientific community the last years due to there are lot of possible applications for them in laser fabrication, interferometry, telecommunications, optical parametrical oscillators, among others [1]-[3]. There are several works describing the dynamics in systems fabricated in Silicon [4]-[6] as well as in Photonic Crystal configurations [7]-[9]. However, RR using waveguide arrays configurations have not been still developed and our main aim is to explore this possibility. Interestingly, although the coupling mechanism in between the input straight waveguide and the ring resonator itself is based on an evanescent coupling, no relation or analogy with coupled waveguide arrays has been stablish up to now.
In this work, we propose to theoretically and numerically investigate the possibility of a RR analog based on waveguide arrays (WARR). In order to implement this, we propose to use engineered coupling constants with functionality in the propagation coordinate z [see Fig.1(a)]. This is necessary to define a rotation direction as it would happen in a standard RR configuration producing a rotational power increment as shown in Fig.1(b). We compare our main findings with standard RR results in terms of transmission dependence with respect to the coupling in between the detection waveguide and the waveguide ring and, also, with respect to the specific ring size.
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Figure 1. (a) WARR using three waveguides as a ring and other as a detection waveguide. (b) Power vs z for each waveguide in the ring.
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