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Non-Radiative Dielectric(NRD) Rotman Lens with
Gap-Coupled Unidirectional Dielectric Radiator(UDR)
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Abstract

In this paper, nonradiative dielectric(NRD) rotman lens with a gap-coupled unidirectional dielectric radiator(UDR)
has been designed. Gap-coupled UDR is structurally suitable for NRD rotman lens. We have optimized NRD rotman
lens for minimizing side-lobe, and calculated design parameters of UDR such as length of resonator and distance of
gap using an equivalent circuit model of an evanescent NRD guide. Experimental prototype of UDR is fabricated and
measured at the center frequency of 38 GHz. The simulated S-parameter and far-field radiation beam pattern of UDR
show good agreements with measured data. Finally, total beam pattern of NRD rotman lens of multi-beam feed has
been obtained using a measured pattern of UDR and array factor of NRD rotman lens. The obtained beam pattern
shows remarkably suppressed side-lobe.
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Fig. 1. Structute of a gap-coupled UDR with wave-
guide to NRD guide transition.
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Fig. 2. Schematic diagram of gap-coupled UDR with a
virtual dielectric.
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Fig. 4. Photograph of gap-coupled UDR with transition.
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Fig. 7. Structure of an NRD rotman lens with gap-
coupled UDR.
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