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Abstract:
This research highlights the potential of Split Ring Resonator-

based multimode plasmonic biosensors for sensitive and 

specific detection of biomarkers, paving the way for 

advancements in medical diagnostics and biological research.

Introduction:
Split Ring Resonators (SRRs) 

• Advantages:

o Simple and versatile design.

o Cost-effective fabrication.

o Scalable and efficient production.

• Significance:

o Core components in multimode plasmonic optical biosensors.

o Renowned for high sensitivity and precision in detecting 

biological biomarkers.

Plasmonic Ring Resonators:

• Made from noble metals like gold.

• Working Principle:

o Surface Plasmon Resonance (SPR).

o When SPR occurs, an evanescent field is generated, 

extending into the analyte.

o Energy absorption at specific wavelengths.

o Resonance frequency is highly sensitive to changes

in the refractive index of the surrounding environment 

(analyte).

Figure 1. Electromagnetic field distribution

in a gold planar SRR under plasmon excitation
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Experimental Results and Simulations:
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Figure 4. The reflection spectrum of the structure for n = 1.33 and n = 1.36

Conclusions:
• Plasmonic  multimode refractive index biosensors show high 

sensitivity to small dimensional changes.

• The biosensor demonstrated a sensitivity of 366.67 nm/RIU, 

meaning it can detect a refractive index change as small as 

0.001, which corresponds to a wavelength shift of 0.3667 

nm.

• Enhanced sensitivity enables precise biomolecule detection.

• Manipulating ring radius, gap distance, and refractive index 

can further optimize sensor performance.
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Figure 2. Left: Evanescent field principle [3]. Right: Surface Plasmon Resonance[4]. 

Figure 3. Schematic of the proposed structure, Left: in three dimensions, Right:

from the top view, and Top: LC equivalent circuit of the SRR structure[1].
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