
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    

    
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Journal of Infrared, Millimeter, and Terahertz Waves

	
                        Article

Terahertz Meta-waveguide Based upon Strongly Near-Field Coupled Split-Ring Resonators


                    	
                            Published: 12 August 2023
                        


                    	
                            Volume 44, pages 740–751, (2023)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                [image: ]
                            
                            Journal of Infrared, Millimeter, and Terahertz Waves
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Maidul Islam1, 
	Anshul Bhardwaj2, 
	Bhairov Kumar Bhowmik2 & 
	…
	Gagan Kumar2 

Show authors
                        
    

                        
                            

We’re sorry, something doesn't seem to be working properly.
 Please try refreshing the page. If that doesn't work, please contact support so we can address the problem.



                            
                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract
In this article, we propose a terahertz meta-waveguide that exploits the near-field coupling between split-ring resonators (SRRs) and enables terahertz wave propagation in a waveguide configuration. One-dimensional array of coupled split-ring resonators are designed on a quartz substrate which is coated with metal on its back. The configuration allows the propagation of terahertz in a highly confined manner whose properties depend upon near-field coupling between resonators. We numerically examine terahertz waveguide transmission by varying the gap between two resonators (G) which controls the coupling between them. It is observed that the frequency of modes can be controlled when the gap between the resonators is varied. We also examine the effect of the split gap of a resonator (g) on waveguide transmission in the coupled configuration. It further gives an extra degree of freedom to control the waveguide transmission. Numerical findings have been analyzed and interpreted through a theoretical model based on coupled harmonic oscillators. The electric field profiles are also examined to understand the coupling behavior between the resonators. Finally, to understand the guided mode properties and confinement, we calculated the full width at half maxima (FWHM) of the propagating mode at different locations of the meta-waveguide along the propagation direction. The meta-waveguide designs using near-field coupling between resonators can provide a more flexible approach to control the propagation and hence design terahertz-guided wave devices and components.
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