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Abstract

elliptical nanodisk array arranged on the top layer is designed and fabricated. Nearly 100% absorption is achieved at

A plasmonic dual-band absorber based on a three-layer metal-dielectric-metal structure with an gold

dual frequencies in near infrared range due to the plasmonic resonances of incident light and gold elliptical nanodisks
along major and minor axes. The designed structure is fabricated by electron beam lithography and the measured
reflection spectra match well with simulations. Moreover, it shows that the two absorption peaks can be effectively
tuned by coating a temperature-controlled nematic liquid crystal layer on top of the device. The tuning process is
simple and repeatable with a maximal tuning range of 22 nm. Owing to its high absorption efficiency and tunable
property. this plasmonic absorber must have a great potential in the research field such as solar cells and future
photonic circuits.
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Fig.1 (a) Schematic of designed surface plasmonic absorber; (b) SEM image of fabricated sample
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Fig. 2 Simulated and measured reflection spectra of the
plasmonic dual-band absorber
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Table 1 Absorption efficiencies with different incident angles under TE and TM polarizations

0° 10° 20° 30° 40° 50°
Peak 1 (TE) 99.5% 99.5% 99.4% 99.4% 99.2% 99.2%
Peak 1 (TM) 99.5% 99.5% 99.5% 99.4% 99.4% 99.4%
Peak 2 (TE) 99.0% 98.7% 98.5% 98.2% 96. 6% 95.1%
Peak 2 (TM) 99.0% 98. 8% 98. 8% 98.7% 98.6% 98.5%
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Fig. 3 Tunable property of the absorber. (a) Influence of different sizes of elliptical nanodisks on resonant frequency;

(b) influence of different refractive indices for top dielectric layers on resonant frequency
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Fig. 4 Experimental measured reflection spectra of the liquid crystal coated absorber. (a) Curves of resonance frequency

versus temperature without liquid crystal layer; (b) temperature-controlled reversible tuning process of the device's

resonant frequency; (c¢) and (d) enlarged views of the two resonance frequencies
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