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Split-ring resonator (SRR) is a typical building block for metamaterial sensors because of its strong 

magnetic resonance accompanied with strong field enhancement within the SRR gap [1,2]. In this 

work, we report that vertical SRRs (VSRRs) are capable of lifting essentially all of the localized 

fields above the supporting substrate they stand on. We further demonstrate that plasmonic 

refractive index sensors constructed of VSRRs deliver significantly improved sensitivity over their 

planar counterparts, using Fourier transform infrared spectroscopy measurement and numerical 

simulation software. 

Figure 1(a) shows the schematic concept of our designed VSRR structure standing up vertically on 

a fused silica substrate under normal illumination. This upright configuration strongly confines 

electromagnetic field within the gap as magnetic plasmon is excited. Sensing volume is increased 

since the enhanced field is suspended entirely in the free space, away from the dielectric substrate. 

Figure 1(b) shows the simulated and measured results. A sensitivity of δλ/δn = 797 nm/RIU is 

predicted by the simulation, while a less value of 603 nm/RIU is obtained by measurement. 

With optimized VSRRs or coupled structures, further improvement is achievable. This employment 

of VSRR structures in refractive index sensors is a promising method for achieving ultra-high 

sensitivity and label-free characteristics in bio-sensing applications. 

 

Figure 1. (a) Illustration of field distribution in the VSRR gap. (b) Resonance wavelength 

associated with magnetic resonance of measured (orange dots) and simulated (purple dots) 

results as a function of the surrounding refractive index. 
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