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Near-field Evaluation of Surface Plasmon Resonance Biosensor Sensitivity
Based on the Overdap Between Field and Target Distribution
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In this study, we have investigated the correlation of far-field detection sensitivity of surface plasmon resonance (SPR) biosensors
with optical signatures associated with the near-field overlap of biomolecules. The results confirm a direct relation between the
far-field and near-field parameters, particularly for optical signatures defined in terms of lateral electric field components that are
tangential to the interface and thus continuous across the interface. The overall correlation between near-field optical signatures
and far-field resonance shift exceeded 97%. The results can be highly useful to evaluate detection sensitivity of SPR biosensors
that take advantage of complex structures for localization of surface waves.
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HIG. 1. Schematic of the SPR biosensing chip geometries considered
for numerical calculation: (a) sandwiched antibody assay of a-h-IgG,

h-IgG, and a-h-IgG interactions and (b) reverse sandwiched assay
of h-IgG, a-h-IgG, and h-IgG interactions on metallic thin film.
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FIG. 2. Normalized differences in optical signatures (left axis) and
angular shifts that were calculated theoretically and experimentally
measured (right axis): (a) reverse sandwiched and (b) sandwiched
assay.
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FIG. 3. Correlation coefficients: (a) with theoretical results and
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circles (O) are for sandwiched and reverse sandwiched assays,
respectively.
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