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Propagation properties of a dielectric-loaded hybrid surface
plasmonic waveguide
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(1. Institute of Electrical Engineering, Yanshan University, Qinhuangdao 066004, China;
2. College of Electronic Engineering, Guangxi Normal University, Guilin 541004, China)

Abstract: In order to realize long propagation distance and achieve subwavelength mode confinement, a
dielectric-loaded hybrid surface plasmonics waveguide with a nano-hole was designed, which was based on
traditional dielectric-loaded surface plasmonics waveguide. The propagation properties and mode field
distributions of this novel hybrid waveguide were studied using finite-difference time-domain(FDTD) method.
The results show that the structure could strongly modulate the local field enhancement. Furthermore, the
nano-hole was filled with gain medium which leads to a gain enhancement, and the propagation loss could be
compensated. In short, adjusting the geometrical parameters can significantly improve the confinement of the
SPPs fields and reduce the losses of the waveguide. It also shows that the transmission loss is up to -13
dB/pum in the case of d=44 nm. This surface plasmonics waveguide can be used for subwavelength optical
confinement and applied to the field of photonic device integration and sensors.
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Fig.1 Schematic structure of a dielectric-loaded hybrid surface
plasmonic waveguide with nano-hole and schematic
structure of a dielectric-loaded hybrid surface plasmonic

waveguide with nano-hole in the y-z plane
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Fig.2 Distributions of the field E, on the cross section when

A=1.30 pm and A=1.55 pm at t=20 nm
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Fig.3 Distributions of the field E, on the cross section when

Nee=Ngir aNd Nee= Neans at t=20 Nm
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Fig.5 Propagation loss in the nano-hole vs d as =11.56,

11.56-1.36j and 11.56-4.08j
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Fig.6 Propagation loss in the waveguide vs d as e=11.56,
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