
Numerical investigation of the performance of an SPR-based optical fiber sensor in an 
aqueous environment using finite-difference time domain 

 

ABSTRACT 

We investigate a surface plasmon resonance (SPR)-based optical fiber sensor using 2-D 
finite-difference time domain (FDTD) simulations. The optical sensor is designed by 
polishing a single-mode optical fiber by symmetrically removing a portion of its cladding 
forming two sensing regions. We analyze the effects of two physical parameters of the sensor 
in an aqueous medium, i.e. the thickness of the metal layer and the amount of residual 
cladding using numerical simulations. The results show that a good transmission dip can be 
obtained by optimizing these parameters. Thus, the sensor structure can be deployed as an 
optical biosensor in aqueous environments. 
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