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Fig. 1 Spatial structure of nano array
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Fig.2 The absorption spectrum of a disk of different
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and hgg = 50 nm
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Fig.3 Electric field diagram of x-z section
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Design of ultra-sensitive sensor based on nanoparticle array
and Fabry-Pérot interference structure

QU Linhong, FANG Yurui’

( School of Physics, Dalian University of Technology, Dalian 116024, China )

Abstract: Plasmon sensors are mainly based on surface plasmon polaritons (SPPs) and localized
surface plasmon resonances (LSPR). However, sensing based on SPPs needs the accurate incident
angle and the cooperation of kinds of optical components; and sensing based on LSPR has discontented
sensitivity and figure of merit (FOM) because of the large resonance peak width. A reflective index
sensor based on nanoparticle / gap / reflective film structure is designed, which has ultrahigh
sensitivity and FOM. Benefit on the interaction of plasmonic lattice, LSPR and Fabry-Pérot, there is
a very narrow resonance peak on the reflection spectrum, whose sensitivity reaches 500 nm/RIU and
the FOM reaches 625. Additionally, the sensor works very well under different structures and
excitation parameters. The result can be a helpful reference for designing high sensitive plasmonic

SEensors.

Key words: surface plasmons; Fabry-Pérot interference; figure of merit (FOM) ; ultra-sensitive sensing





