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Introduction: Surface plasmon resonance (SPR) sensors proved 

themselves as a promising sensing device, for bio-sensing and nano-

scale measurement applications [1,2,3]. In this project, a computational 

tool was developed  to detect various protein postulate in human and 

animal blood [4]  through most commonly used SPR sensor setups: 

Attenuated total reflection [Kretschmann configuration(K-C)] and 

grating couplers (G-C). Moreover, we illustrate a comprehensive design 

rule to optimize the two detection methods: Resonant angle, Resonant 

wavelength and Thickness of metal in  SPR sensor setups. 

Results: 

Conclusions: The results shows the generation of surface 

plasmon wave (SPW) in Kretschmann and grating coupler 

configuration. Moreover, from results we can see the sharp dip in 

the reflectivity curve due to resonant transfer of energy into SPW. 

Consequently, we can say that the resonant condition in which 

surface plasmons are excited depends on the change in the 

surrounding environment to the thin metal film. Furthermore, we 

suggested a design setup for detecting a protein postulates in 

blood sample with respect to the incident angle, wavelength and 

thickness of metal film as shown in fig. 2(d,e,f,g,h) .  
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Figure 1. (a): Schematic design of SPR 

sensor. (b): Schematic diagram  of 

Kretschmann  configuration  and (c): 

metallic grating coupled  SPR sensor .  

COMSOL 2D Modeling: We simulated a 2D model of a hetero-

structure in which a metallic layer sandwiched between two dielectric 

claddings and we used Floquet and port (active and passive) based 

periodic boundary conditions(BC). Reflection (R.C), transmission (T.C) 

and Absorption coefficients (A.C) are calculated  for three detection 

methods in both SPR sensor setups.  
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Figure 2. (a) Surface Plasmon (SP) generation for a K-C, and (b) in a G-C with 23 grating 

element,(c): SP resonance demonstration through single element with Floquet periodic B.C (d) 

Reflectivity as a function of the thickness of the metal with respect to the incidence angle 

calculated for the fibronogen protein (FIB) [5] in K-C. (e) Reflectivity as a function of the angle of 

incidence calculated at 632nm (Helium Neon Laser), various proteins (refractive indexes) were 

considered [4] in K-C (f) Reflectivity and absorption as a function of incidence angle for detecting 

HSA protein postulate by using grating coupler configuration. (g) Reflectivity as a function of 

wavelength calculated for various proteins in K-C, (h) Reflectivity as a function of wavelength for 

detecting HSA protein postulate in human blood sample using grating coupler configuration.   
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