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Abstract:  

 

Guided mode resonances (GMR) in a planar compound metamaterial (MM) consisting of two 

square closed ring resonators were numerically calculated and experimentally 

demonstrated. The strength and bandwidth of the GMR can be controlled by changing the 

distance between the two square rings. Moreover, asymmetric Fano resonance or 

electromagnetic induced transparency (EIT) was realized by manipulating the interaction 

between the GMR and the dipolar resonance of the MM. The measured results at terahertz 

frequencies are in good agreement with simulations. 
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1. Introduction 

 

Guided mode resonance (GMR) in a dielectric grating waveguide was firstly proposed for 

an application as a filter two decades ago [1]. Since then, the GMRs have been widely 

investigated, and realized in either dielectric or metallic waveguide gratings in optical and 

terahertz frequencies [2-4]. The bandwidth of the GMR can be easily controlled, and even 

dramatically suppressed by changing the grating modulation depth in compound gratings [5-

6]. Furthermore, GMR from a two-dimensional (2D) grating structure was proposed, and 

GMRs of transverse electric mode (TE) and transverse magnetic mode (TM) can be 

simultaneously excited [7]. Comparing to devices with similar functions, such as 1D photonic 

crystal [8-9], planar grating waveguide devices are thinner and easier to integrate. In 

meanwhile, metamaterial (MM), which consists of a periodic array of conducting resonant 

structures, has recently attracted considerable interest due to its potential applications in 

various devices, and high sensitive sensing from microwave, terahertz, to optical frequencies 
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