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Bloch Surface Wave (BSW)

» Electromagnetic excitations that propagate at the interface between
a dielectric-dielectric interface

» Evanescently confined in the perpendicular direction to the
propagation

» Enhanced electric field intensity at the confinement

» Applications in label-free and fluorescence bio-sensing
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BSW excitation
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Physics

» Maxwell's Wave Equation: V X ,ur_l(V X E) — k3 (8,, — —) E=0
WE
For: u.=1, & =n? oc=0

> Reduced Maxwell's Equation: ¥V x (V X E) — k3n?E = 0

» Electromagnetic Waves, Frequency Domain (emw) physics interface is

used to solve governing equation
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Materials Properties
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COMSOL Model
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COMSOL Model
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COMSOL Model
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COMSOL Model
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Boundary Conditions

N e

Floquet periodic boundary condition
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Boundary Conditions

Input Port

Input Port parameters

~ Port Mode Settings

Input quantity:

| Electric field

Electric mode field amplitude:
sin{phi)

Eo cos(phi)
0

Elevation angle of incidence:
o Coes )
Azimuth angle of incidence:
G

Output Port

Output Port parameters

¥ Port Mode Settings

Input quantity:

| Electric field -

Electric mode field amplitude:

sin(phi)
Eo cos(phi) y | V/m
0 z

Elevation angle of incidence:
31 rad
Azimuth angle of incidence:
a; rad

Port boundary
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Finite Element Mesh
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Maximurn element growth rate:
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Curvature factor:
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Reflectivity Map

» Azimuthal angle ¢ = 0

» Superstrate/Analyte refractive
Index ng,, = 1.33

Wavelength [nm]
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Azimuthal Sensitivity

» Wavelength A = 632.8 nm 1.38 |y

» Incident angle 0;,. = 5.8°

A %1.34
s = 2 c
sup Ansup
1.30
> Snyuy~ 1200°/RIU
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Azimuthal angle [deg]
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Azimuthal Sensitivity

Circles -> COMSOL Solid lines -> 3D RCWA
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Azimuthal Sensitivity
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E-Field Profile at BSW Resonance
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Summary

» Grating-coupled BSW resonance sensor
» Azimuthal interrogation

» Enhanced refractive index sensitivity

MIDDLE COMSOL

TENNESSEE CONFERENCE
STATE UNIVERSITY. 2016 BOSTON




